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Greetings

We are building special bases across the country to grow 'startups',
the game changers leading change and innovation in our lives.
The bases are called 『Shinhan Square Bridge』.
It actively supports startups to become unicorns and go global through
a one-stop growth program that covers all stages from the initial process
to the global expansion.
We hope <Global Startup Report> could help Korean startups take a big
leap forward and become global innovative companies leading
sustainable smart cities. The report shows achievements of K-startups
trained by Shinhan Financial Group and trends in the global smart cities
market.
Every startup must overcome many challenges to create new futures and
be successful. We, as a strong, reliable partner, promise to help startups
turn a crisis into an opportunity and support them until the end.

Sang-Yong Park,
Team Leader of Brand Promotion Division,
Shinhan Financial Group
(General Director, 『S²(Shinhan Square) Bridge』)

Shinhan Financial Group
will support startups
until the end.
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1. COVID-19, LEADING THE CITIES TO TECH AND SUSTAINABILITY

The spread of COVID-19 has sped up the process of cities investing in smart
technology. Citizens look forward to smart and sustainable urban areas. According to
the OECD, the pandemic has led many cities to fund new urban paradigms, including
eco-friendly, smart cities.
The pandemic has altered and exposed many aspects of our lives: Many people
decided to stay inside to avoid contagion; Cities have been exposed to their
vulnerabilities towards natural and man-made disasters. To minimize the spread of
the virus, the government and city officials in Korea promptly identified the route of
infection and launched a contact tracing system. In the course of these implications,
metropolises have introduced IT technology at an ever-quickening pace.
The development of technology and infrastructure have been accelerated in many
cities around the world to prevent the spread of COVID-19. The main focus is making
the cities a safer place by utilizing technology and data analysis.

The United Nations Economic and Social Council stated that more than half of the
world’s population resides in cities. It is projected that this figure will reach 68.4
percent by 2050, meaning that by 2040, there will be at least 2.5 billion people living
in urban areas. Economic influence has increased with the urban population growth. A
report by the McKinsey Global Institute projected that the world's top 600 cities will
generate 60 percent of the global GDP growth by 2025.
If humans don’t prepare for population growth, urban resources and infrastructure will
be pressurized. Even though cities take up less than 2 percent of the Earth, urban
areas consume 2/3 of the entire world’s energy through transportation, commerce,
and living methods. Nearly 70 percent of the greenhouse gas emission is from cities.
Furthermore, many municipalities are located in coastal areas, making them
vulnerable to global warming.
Urbanization has already taken shape in many countries. New York and Seoul are
undergoing several problems. Toronto is facing traffic issues, making it difficult for
people to commute. These problems are not limited to certain countries.
Smart City is Not

COVID-19 highlighted the need for smart cities. (Source: Shutterstock)

For example, the city of Chicago analyzed travel patterns and tracked self-quarantine
patients with anonymous cellular data. The Korean government is overseeing the selfisolation of COVID-19 patients through a smartphone application. Also, the
government implemented QR codes or phone call check-in systems as one of its
tracing efforts.
Historically, the spread of infectious diseases often leads to urban development.
London built its sewer system in the 1850s, after the spread of Cholera. The Spanish
flu led to regulation reforms mandating better ventilation systems. The spread of
COVID-19 will also be recorded as one of the stimuli that accelerated urban
technological development.
8

the Sole Solution

Conventional smart cities are facing a lack of resources and deterioration of
infrastructure.
As time goes by, problems, such as traffic congestion and environmental pollution,
are worsening. Most foundation for smart cities is constructing intelligent cities by
utilizing Information Communication Technology (ICT) in new towns. Smart cities are
modern urban areas that use technology and data to provide citizens with a higher
quality of life and help them make better decisions.
When COVID-19 started to spread, many cities faced the challenge of resilience.
Along with global warming, the pandemic has become one of the problems that urban
developers have to crack. The pandemic has shown us that humans are co-dependent
beings. It has effectively shown us how an individual’s actions can affect not only
oneself but also others, and not acting out or making a mistake can result in spreading
the virus.
9
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One of the biggest threats the cities are facing is “global warming”. Up until now, cities
applied scientific, technological, and innovative plans to mitigate disasters. It is
important to actively manage and prepare for environmental problems, which have a
long-term effect on society. In this context, climate change or global warming refers
to immediate risk factors such as unforeseen pandemics, rise in sea levels, floods,
and abnormal climates.
Recently, one of the major cities in China experienced an unprecedented flood. Many
cities around the globe are suffering from climate change, and some are even facing
an existential crisis. People’s lives in Kolkata, India, are threatened by the rapid rise in
sea levels.
Urban areas are one of the major causes of global warming. According to the United
Nations Environment Programme (UNEP), municipalities are responsible for 75
percent of global CO2 emissions, with transport and construction as the largest
contributors.
Prem Ramaswami, the President of Urban Products at Google Sidewalk Labs,
mentioned that children in Delhi, India, have lungs of chain-smokers because most of
the city’s energy is fueled with coal-fired power.
He mentioned, “Cities haven’t changed much over the last 100 years, much like the
photos that once were black and white. Now we have the same photo, just in colors.
The Internet, computer vision, AI, IoT, and many other technologies are making
changes in our world. Someday, there will be a moment when we can change the
infrastructures. But, to make that happen, we need to cut down on carbon emission
and limit energy usage in buildings.”
Cities,
Turning into
Eco-Smart Cities
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In November 2021, global leaders came to Glasgow, UK, where they participated in the
26th United Nations Climate Change Conference (COP26) and talked about urban
climate innovations.
Cities can experiment with climate solutions and are interested in renewable energy,
as they are prone to global warming.
Oakland, New Zealand, installed hydrogen chargers in ports for buses, trucks, and
ferries. Oakland plans to reach carbon neutrality for all the city’s ports by 2040. Los
Angeles intends to switch all the power grids to solar or wind power by 2035.
Another way to respond to global warming is by improving traffic networks. Many city
leaders agree that traffic problems cannot be solved with everyone owning individual
vehicles. In April 2019, London introduced 1/4 of its city as an Ultra Low Emission
Zone (ULEZ). The ULEZ requires vehicles within the zone to meet strict emissions
standards. According to the London transport authority, the ULEZ contributed to a 44
percent reduction in roadside nitrogen dioxide emissions.
Istanbul, Turkey, designed sustainable transportation methods, including investing in
bicycles, sidewalks, electric bicycles, and scooters.
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San Diego, U.S.A., has one of the world’s biggest IoT (Internet of Things) platforms in
the world. This coastal city has built street lamps that gather data on sound, light, and
environmental conditions and upload it on its cloud system. This is an idea that we
should not overlook. Data is everything. The urban developers created ESG
(Environmental, Social & Governance) in a smart city by balancing data and
information.

Ultra Low Emission Zone in London, UK (Source: https://www.london.gov.uk)

ESG that Applies
to Cities

Recently, for several years, corporations have been focused on ESG. Millennials and
Generation Z consumers are checking the product manufacturers’ ESG ratings before
purchasing anything. It is predicted that this trend will affect people's way of living.
Millennials and Generation Z are concerned about ESG ratings not only in what they
use, eat and drink; they are focused on the ratings in their living spaces. It is possible
to build environmentally friendly buildings to measure energy consumption and limit
wasting water. Eco-friendly facilities can also improve the quality of air and water,
which could help reduce CO2 emissions.
More and more cities are setting goals to cut CO2 emissions. Copenhagen is trying its
best to reach its goal of carbon neutrality by 2025. More than 40 percent of the cities
around the world have set their goals to reduce CO2 emissions, and more countries
are following in their footsteps.
Mike Bloomberg, the former Mayor of New York City, stated, “If you can’t measure it,
you can’t manage it, and you can’t fix it”. If we can measure CO2 emissions, we can
limit the amount and tackle global warming.
Environmentally friendly buildings also provide benefits to the developers and owners.
In the near future, eco-friendly buildings will be the new standard for the construction
industries. It is undeniable that these buildings will be more high-priced.
One of the important factors of smart city is transportation. More and more urban
areas are investing in smart transportation to reduce greenhouse gas emissions and
improve mobility. Smart transportation is also an attempt to reduce the impact on our
environment.
Smart city is an innovative process that could effectively solve urban problems and
help create a sustainable life.
11
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2. SMART CITY INDUSTRY TO REACH USD 2 TRILLION 460 BILLION
BY 2025

The global smart city industry market value is projected to reach USD 2 trillion 460
billion by 2025. According to Frost & Sullivan, smart cities need to develop databased infrastructure to provide appropriate medical care and public safety service.
Malabika Mandal, Visionary Innovation Group Industry Analyst at Frost & Sullivan
stated, “Smart cities will focus on data-driven and connected infrastructure, which
will lead to higher adoption of technologies like AI and 5G. They will prioritize more
digitalized services and strong data analytics infrastructure, leading to increased
spending toward technology.”
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Smart cities in the US and Europe will continue investing in 5G and autonomous and
robotic technologies. Almost all smart cities in the US and Europe have already funded
open-data initiatives during the pandemic. In addition, China has renewed
investments in 5G, smart grids, AI, data centers, and other smart city-related criteria
through the “new infrastructure initiative” introduced in 2018.
One of the smart city solutions, the crowd analytic market, will grow by 20-25 percent
by 2030. It recorded market revenues of 748.6 million dollars in 2020.
Crowd analytics can be used to access collective real-time data. It can ensure better
public healthcare services, traffic management, and security surveillance services.
Investments in initiatives are expected to rise over the next two years. Smart cities
have invested in contact tracing wearables and apps, open data platforms, and crowd
analytics to fight the pandemic.
Post pandemic investment in projects like smart grids, intelligent traffic
management, autonomous vehicles, smart-lighting, e-governance services, and dataenabled public safety and security will gain traction.

Post-pandemic uncertainty presents opportunities for the smart city industry. (Source: Shutterstock)

Archana Vidyasekar, Visionary Innovation Group Research Director at Frost & Sullivan,
said, “While COVID-19 has largely been a health crisis, it has disrupted city
ecosystems and infrastructure tremendously. Smart technologies offer innovative
solutions that can reverse the damage and bring some respite, if not normalcy. For
instance, digital contact after tracing can play a critical role in empowering citizens
with knowledge of COVID-impacted areas and promote safer urban movement.”
Frost & Sullivan projected that smart cities’ spending on technology in the next six
years is expected to grow at a CAGR of 22.7%, reaching 327 billion dollars by 2025
from 96 billion dollars in 2019.

5G adoption in cities is expected to accelerate. (Source: Shutterstock)

The firm especially believes that there will be growing opportunities for crowd
analytics, open data dashboards, and online city services.
They also predicted that more than 70 percent of global smart city spending by 2030
will be from the United States, Western Europe, and China.
12

13

01 BEYOND SMART, TOWARD SUSTAINABLE CITIES 02 SUSTAINABLE SMART CITY:
IT'S DEVELOPMENT STATUS

03 SMART CITY AND STARTUP ECOSYSTEM

04 GLOBAL SMART CITIES AND
THEIR DEVELOPMENT

05 SMART CITY STARTUPS

06 THE PATH TO A SUSTAINABLE SMART CITY

SUSTAINABLE SMART CITY:
02 ITS DEVELOPMENT STATUS
출처 : Shutterstock

1. SMART CITY: DEFINITION AND CLASSIFICATION
2. SUSTAINABLE SMART CITY

14

15

01 BEYOND SMART, TOWARD SUSTAINABLE CITIES 02 SUSTAINABLE SMART CITY:
IT'S DEVELOPMENT STATUS

03 SMART CITY AND STARTUP ECOSYSTEM

1. SMART CITY: DEFINITION AND CLASSIFICATION

04 GLOBAL SMART CITIES AND
THEIR DEVELOPMENT

The Components
of Smart City

Smart cities are used as a term to describe U-Cities, digital cities, or sustainable
cities. New concepts of future municipalities have been converged as “smart cities”
after the beginning of the 4th Industrial Revolution. However, the universal definition
of smart city has not yet been settled, and it is difficult to define the term into one
single concept. There are several definitions made by different countries,
organizations, and scholars. The following are some of the most-used explanations.
The OECD defined smart cities as “initiatives or approaches that effectively leverage
digitalization to boost citizen well-being and deliver more efficient, sustainable and
inclusive urban services and environments as part of a collaborative, multistakeholder process”.
According to the International Telecommunication Union (ITU), “A smart sustainable
city is an innovative city that uses information and communication technologies
(ICTs) and other means to improve quality of life, efficiency or urban operation and
services, and competitiveness, while ensuring that it meets the needs of present and
future generations”.
The followings are how other organizations described smart cities:
EU: A city that uses digital technology to provide better public services
for citizens, use resources efficiently, and minimize the impact on the
environment to improve the quality of life of citizens and increase urban
sustainability.
IBM: A place where information that is the key to a system for city
operation can be collected, analyzed and integrated using ICT
Gartner: A city that performs continuous information exchange based on
intelligent information exchange and smart governance operation
framework between various subsystems
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The European Commission suggested that to create smart cities, urban areas need to
be equipped with more intelligent traffic networks, upgraded waterworks,
environmentally friendly water processing facilities, and energy-efficient
constructions.
In 2020, Hong Kong authorities have put forth a smart city blueprint (Blueprint 2.0),
with more than 130 initiatives which include utilizing remote monitoring methods,
building smart recycling systems, and installing LED lamps in public lighting systems.
To meet the qualifications of smart cities, startups need to come up with various
innovative ideas. These will help create urban areas that are more efficient,
sustainable, and resilient.
With the help of sensors, connected devices, and software platforms, smart cities
collect, accumulate and analyze vast amounts of data. Cooperation between the
government, corporations, and individuals is essential. Startups play a vital part in
innovation by providing solutions and services.
Four types of startups provide smart city-related solutions.
Traffic/Transportation - Providing solutions to optimize the flow of
passengers and vehicles to minimize city congestions: (1) collect and
analyze traffic data (2) micro-mobility (3) vehicle management/parking
Connectivity – Distribute wireless network infrastructures or collect and
analyze data captured with the infrastructures: (1) collect and analyze
data (2) IoT
Sustainability – Limit pollution as a method for the city to consider the
environment, and develop technology that can help effectively manage
resources: (1) manage energy (2) manage waste (3) manage water
Government and Society – Develop technology to ensure health and
safety of the residents: (1) public safety (2) public health

Smart Cities Council: Cities that utilize information and information and
communication technology to improve livability, workability and
sustainability
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2. SUSTAINABLE SMART CITY

As population and resources are concentrated in the cities, urbanization is
accelerating. With the ever-increasing population and limited city resources, the
urban areas and infrastructure face various environmental, physical, and social
concerns.
Rising complications include environmental problems such as air pollution and waste
discharge, traffic congestion, security issues, and deterioration of infrastructure.
Plans to supply accessible public places and housing, sustainable and efficient energy
are now more crucial than ever.
Countries are putting their efforts into solving these issues and gaining
competitiveness. As nations are going through the 4th Industrial Revolution,
authorities are implementing various policies.

Navigant Research found out that out of more than 170 smart city projects
conducted around the world, 80 percent of the projects were related to energy and
transportation. Out of the 80 percent, more than half were research/projects related
to transportation or traffic.
Transportation plays a crucial part in the development of industries and cities.
Congestion in urban areas accelerated and became a chronic concern for the urban
developers, as it caused problems such as traffic congestion and air pollution.
Another vital matter is the environment. According to the United Nations
Development Programme (UNDEP), cities account for about 70 percent of
greenhouse gas emissions and now face natural disasters. As it is projected that 68.4
percent of the entire population will reside in cities (54 percent in 2015), it has
become essential that urban areas need to minimize the environmental impact of
cities. Also, smart cities have been crucial in the sense of mitigating global warming.
18
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Smart city developments are reinforced with cooperation. In 2018, Germany initiated
a project to help three cities in India to become sustainable, smart cities. The German
government successfully built cities that reach the climate goal and are habitable by
intelligently utilizing digital opportunities.
Ultimately, smart city goals include developments that could mitigate climate change
and allow sustainable growth. It needs to enhance the quality of inhabitants’ lives by
solving various urban problems. The ultimate goal is the build a place of sustainability.
What major problems and tasks are the cities facing?
To build a habitable city, developers and authorities need to look into the cities, find
the problems, and tackle them. Korean Electronics and Telecommunications Research
Institute (ETRI) presented the visions of the future smart cities and methods to
address the city problems. The urban concerns were under 12 categories:
manufacture, distribution, city space, transportation, health, welfare, energy,
environment, agriculture, livestock and fisheries, security, national defense, data
protection.
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1. CAPITAL INVESTMENTS FOR SMART CITY STARTUPS

In 2021, investments in smart city startups recorded their all-time high.
Analysts explain that the increase in investments derived from the fact that smart
city technology could be used to control the pandemic.
According to CB Insights, funding to smart cities startups reached an all-time high in
2021 since 2016 (17.4 billion dollars). Up until the end of 2021, there have been 441
trades and investments in the value of USD 17.4 billion. Funding for the startups
peaked in 2018 and headed downwards until 2020. In 2021, it reached its peak.
In 2020, Global Smart City companies received 12.1 billion dollars in investment from
a total of 511 transactions. The volume declined year on year, but the amount of
funding increased. The decrease in transactions in 2020 was due to the financial
uncertainty from the pandemic, which led to the cancellation of smart city projects.
Although the future remains uncertain, the number of follow-up rounds for smart city
companies has increased due to the growing demand for urban mobility.

Reasons Behind
the Upsurge
in Funding

More than half of the world’s population resides in metropolitan areas. According to
the United Nations, this number will increase to 68 percent by 2050. New concerns
surfaced as authorities tried to improve everything from infrastructure to
connectivity in the cities. Telecommunication companies, governments, and startups
all took action to make the cities a more efficient place.
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According to CB Insights, the global smart cities market size is projected to reach
USD 1.03 trillion. One of the reasons international venture capitals increased their
funding in smart city solution startups is the pandemic. Many cities used smart city
technology to trace and control the spread of COVID-19.
Several offices in New York, San Francisco, and Seattle closed down over the past
two years. Transportation patterns altered significantly as public transportation
passengers declined. But at the same time, demand for micro-mobility, such as
electric scooters, increased.
Although some cities have declared COVID-19 an endemic, transportation levels have
not returned to normalcy. Now the urban areas have to decide how to utilize their
streets and reform pedestrian and bicycle-related infrastructure, especially the micro
mobility-related facilities and parking issues. Every city needs to inhere
infrastructures that could help deal with pandemics.
Analysts believe that the above demands led to the upsurge of investments towards
smart city startups.

Money is flowing into smart city startups. (Source: Shutterstock)

Startups, especially, found this as a business opportunity. The companies planned to
create a technology that could efficiently provide energy, transportation, resources,
employment opportunities, and services. As a result, cities around the world
experience a whole new digital change: a conversion to smart cities.
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Since 2015, SOSV, GGC Capital, Sequoia Capital, and Tencent Holdings have been
some of the most active investors in the smart city sector.
CB Insights focused on Asian investment institutions interested in smart city funding,
such as IDG Capital based in Beijing, China. Recently, investment in Asian smart city
startups increased, and venture capitals in the U.S. and China, which ranked at the
top, have mainly invested in micro-mobility, IoT, spatial intelligence, and autonomous
vehicles.
SOSV, in particular, was considered one of the major investors in the smart city
sector. The company supported spatial intelligence startups such as Stae, a startup
based in New York, and FutureFleet, located in Shanghai, China. Stae has created a
civic intelligence platform, visualizing and monitoring the city’s traffic and congestion.
FutureFleet provides a congestion monitoring platform to smart cities and facial
recognition technology for passenger identification.
SOSV invested in mobility startups such as bicycle-sharing startup Jump Bikes
(acquired by Uber), scooter-sharing startup Tier Mobility, and other scooter rental
businesses. Although the number of passengers has decreased due to the pandemic,
the increased investment depicts the expectation that electric bicycles, scooters,
and motorcycles will play a pivotal role in reducing urban traffic congestion.
The company participated in the seed round of an IoT startup, ACiiST, a connection
infrastructure provider for smart lighting systems, 5G networks, highways, and other
applications.
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Smart cities are an attractive foundation for startup entrepreneurs and innovators.
Cities in the future will be more digitalized, environmentally friendly, socially
embraced, and sustainable.
Metropolitan areas that want to become smart cities take several aspects such as
mobility, governance, environment, energy, water, and health into account. All these
technology and services come together under an umbrella called “smart city” and
create a sustainable city.
Smart cities will continue to grow as they amend problems along the way, but there
will be challenges in every step they take. The participation of public institutions and
large conglomerates cannot be the sole solution for complex and challenging
problems that cities face. More participants and new solutions are crucial, which can
be brought up by one of the most passionate innovators, the startups. Ventures can
complete products and services through various tests in smart cities.
In this context, smart cities are both the best testbed and market for related
startups. Every day, new startups are launched to solve various, complex urban
issues. With different institutions performing experiments and making innovations,
we are heading towards a better place to live.

Meanwhile, GGV Capital invested in urban mobility startups such as Lime, Hello
TransTech, and Yellow.

Sustainable smart city development through cooperation. (Source: Gettyimages)
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Emerging Cities: Cities are getting smarter as the tech evolution rages on.
Cities around the world are evolving into smart cities. Cities within this report were selected according to the 2021 edition of the Smart City Index. The Smart City Index is announced
annually by IMD World Competitiveness Center and Singapore National University of Technology and Design. The SCI provides a comprehensive understanding of the economic and technical
aspects of smart cities and the standards of living that they enable.
The 2021 survey was conducted in July, with contributions from around 15,000 residents from 118 cities around the world and numerous experts who provided thorough analysis. This year,
nine new cities - Bordeaux, Glasgow, Istanbul, Kill, Lausanne, Liz, Lille, Medina and San Jose - were added to the index. Singapore ranked No. 1 in the Smart City Index 2021. Zurich, which
was ranked third in 2020, rose one notch to second place, while Oslo, ranked fifth in 2020, advanced to third place.

출처 : Shutterstock
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SINGAPORE
Singapore is located at the Southern tip of the Malay Peninsula and is an archipelago of 63 islands.
The land area for Singapore is 740km², which is slightly larger than the land area for Seoul. The current
population for the country is 5.9 million. It is one of the countries that experienced rapid economic
growth during the end of the 20th century, owning the third largest oil-refining facility and the fourth
largest financial sector. Singapore also has the highest longevity, the fastest internet, and the
lowest infant mortality rates. In 2021, the country’s GDP per capita reached 58,000 USD, and the
foreign exchange reserves in Singapore reached an all-time high.
Background/Context

In 2014, Singapore’s Prime Minister Lee Hsien Loong launched the Smart Nation initiative. Since then,
many organizations and individuals are participating in the long-term initiative. According to IMD,
Singapore is the smartest city in the world.
Why is Singapore going all out in its smart city plan? The country’s main industries were labor and
capital investment. However, the increase in the aging population and stagnant migration influx has
led to a decline in labor productivity. Consumption as a percentage of Experts projected Singapor’s
GDP to increase compared to investment as Singapore’s aging population increases.
As such stagnation in growth is expected, Singapore aims to make another leap forward in the form
of a city where global talents dream of living. With the country being a city-state, the government
declared creating a 'Smart Nation', planning to develop a smart city. This pan-national project is
also playing a crucial role in accelerating state-of-the-art technology integration in the city.
The government is actively encouraging private participation. Major corporations that participated are
coming up with solutions and ideas while testing potential possibilities for data-based smart cities,
such as public safety, resilient energy, intelligent transportation and infrastructure, civic
participation, and sustainable planning and management.

출처 : Shutterstock
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Singapore came at the top in the IMD-SUTD Smart City Index, receiving AAA ratings.
Out of 15 criteria, the most urgent request for advancement was affordable housing (67.5%), followed by
employment (51.4%), unemployment benefits (51.4%), health services (36.2%), and recycling (33.1%).
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The government has established the Urban Redevelopment Authority (which designs the purpose of the country
to achieve and manage project goals), the House Development Board (which leads more than 80 percent of
housing developments), and the National Environmental Agency (which builds a closely interconnected network
between departments).
Strategic projects currently under the Smart Nation include National Digital Identity, E-Payments, Smart Nation
Sensor Platform, Smart Urban Mobility, CODEX, and Moments of life.

Ongoing Smart City Projects

Singapore’s smart city project, Smart Nation, is led by the Prime Minister. Smart Nation is one of the instances
where the government and corporations work hand in hand.
In line with its reputation as being the “world’s best green city”, Singapore mandated the “green building
regulation” in 2008 for all its buildings. The goal is to ensure that 80 percent of the buildings are certified as
sustainable construction by 2030. In 2014, the Prime Minister launched the Smart Nation project, and as a part
of the project, Singapore’s 3D virtual platform, Digital Tween, has been utilized. The government planned to
allocate 19 billion dollars to related R&D in 2020 and increase transportation lanes by more than 700 kilometers
by 2025. Additionally, Smart Mobility 2030 aims to induce 75 percent of the mobile population to use public
transportation.
Most of all, these projects are strategically invested in interconnected sensors and innovative analysis
technologies, which can build an 'intelligent infrastructure'.
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Digital Tween – 3D Virtual Platform for Smart City

One of the most symbolic projects of Singapore’s smart city is the 'Digital Tween'.
The Singapore government replicated the whole city of Singapore and created a 3D
virtual reality called “Virtual Singapore”. The government has financed nearly USD 80
million into this project over three years since 2015.
Virtual Singapore, or 'Digital Tween', includes detailed information on the city’s
construction from major facilities such as roads, buildings, apartments, and theme
parks to minor ones including trees, pedestrian overpasses, and park benches. The
virtual representation of the physical city is a platform utilizing big data, IoT, and AI
technology. It is used not only in city planning but also for managing the foundation
for smart cities.
When Punggol District was designed, the city planners conducted experiments and
ran simulations through a 3D virtual district. After the simulations, they found ways
to map out the buildings to help with the airflow, enhancing the overall air quality. The
technology is also used for various purposes, including analyzing the constructions’
shadows to increase access to sunlight and figuring out the installation areas for
solar panels.

04 GLOBAL SMART CITIES AND
THEIR DEVELOPMENT

05 SMART CITY STARTUPS

06 THE PATH TO A SUSTAINABLE SMART CITY

Smart Urban Mobility

Singapore is one of the cities that suffer from traffic congestion. The Singapore
government cooperated with private corporations through the 'Smart Urban
Mobility' project to solve traffic and environmental problems. They have come up
with several solutions: sharing economy, an autonomous driving system, and an AI
traffic system.
NuTonomy autonomous mobility service was first launched as a car-sharing network.
NuTonomy (Currently Aptiv) was an MIT spin-off technology startup company that
made software to build self-driving cars and autonomous mobile robots. In August
2016, the company started a driverless taxi service in Singapore.
NTU also operates a driverless bus. The vehicle carries a maximum of 300
passengers and drives a 500m route.

nuTonomy (Source: www.smartnation.gov.sg)

Analysis of Solar Potential Generation (Source: Singapore Gov. National Research Foundation)

36

37

01 BEYOND SMART, TOWARD SUSTAINABLE CITIES 02 SUSTAINABLE SMART CITY:
IT'S DEVELOPMENT STATUS

03 SMART CITY AND STARTUP ECOSYSTEM

Driverless trucks have also been piloting in Jurong Island since September 2017.
These trucks have autonomous driving systems that communicate with
transponders on the road. As part of an initial test run, the trucks have been
operating on fixed routes ranging from six kilometers to eight kilometers.
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Reference
Smart City Index 2021: https://www.imd.org/smart-city-observatory/Home
https://www.smartcityprojects.asia/why-singapore
https://www.smartnation.gov.sg/initiatives/transport/open-data-analytics
https://www.smartcitiesdive.com/news/smart-city-index-2021-singapore-tops-global-list/609575
https://news.kbs.co.kr/news/view.do?ncd=4174908
https://for-it-study.tistory.com/35
https://www.smartcitiesdive.com/news/smart-city-index-2021-singapore-tops-global-list/609575/
https://www.weforum.org/agenda/2019/11/singapore-smart-city
https://www.csc.gov.sg/articles/digital-government-smart-nation-pursuing-singapore's-techimperative
https://blog.lgcns.com/2363
https://www.weforum.org/agenda/2019/11/singapore-smart-city
https://www.nrf.gov.sg/programmes/virtual-singapore

Katoen Natie (Source: www.smartnation.gov.sg)

Testing and research are mandatory for these SDVs to operate safely on the road.
That is why the Land Transport Authority (LTA) and JTC cooperated with the NTU and
established the Center of Excellence for Testing & Research of AVs (CETRAN) in
2017. CETRAN, one of the world’s few self-driving vehicle testing and researching
facilities, developed an international SDV standard by testing, certifying, and
distributing autonomous vehicles on a large scale.
A transportation system using artificial intelligence has also been launched. The LTA
collected information on the real-time location and the arrival time of buses at
various stops using sensors. Also, it collected anonymous data from commuters’ fare
cards. The data-based Singapore Traffic Watches effectively identify commuter hot
spots, bus intervals, and commuting demands. Passengers can also find information
about the buses through Bus Uncle Chatbot.
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LONDON, U.K.
London is the capital and largest city in the United Kingdom and England. The population
reaches about 9 million, accounting for 13.4 percent of the UK population.
The city is famous for art, commerce, education, entertainment, fashion, finance, medical,
media, tourism, and telecommunications. It is also called one of the world’s top three
metropolitans along with New York and Tokyo. London has the highest number of universities
in Europe (43 universities). As of 2017, London’s GDP recorded EUR 801.6 billion, making it
the largest financial city in Europe and one of the world’s largest financial centers.
Background / Context

London's urban developers believe that developing an ecosystem where businesses can
thrive is crucial in building a smart city. More than a third of the unicorn companies
(companies with a value of more than USD 1 billion) are located in this Europe’s technology
capital. More than 460,000 digital technology companies are found in London, recording GBP
30.5 billion in sales and creating nearly 240,000 employment opportunities.
The authorities in London believe that digital technology is the quickest key to urban
problems. The capital of the UK has set the goal of creating the smartest city with high-tech
digital technology. Since 2018, the Mayor of London launched a program called, “Smart
London Together”.
London’s population has increased from 8.5 million in 2015 to 9 million in 2020. This number
is expected to accelerate. To solve further complex urban issues and develop into a
sustainable smart city, London is trying its best to solve the urban problems. It is reducing
traffic congestion, improving air quality, promoting citizens’ well-being, expanding
opportunities for citizens to participate in policymaking processes, providing economic
benefits, and easing infrastructure burdens.
출처 : Shutterstock
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According to IMD's 2021 Smart City report, London ranked 22nd out of 118 smart cities and received BBB in
grade. The report found that the demand for affordable housing costs (73.0%) is considered the most urgent
task in areas where London is currently prioritized. In addition, air pollution (51.1%), health services, and security
were selected as priority tasks to solve.
IMD Smart City Index and Criteria for Improvement
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Mission 1: User-Centered Design Services

London's first mission to reach the 'smartest city in the world' is developing a new approach to
digital integration so that London citizens can easily access the public infrastructures. London
is operating a Civic Innovation Challenge to promote creativity in the technology sector. The
focus is on exploring platforms that can increase participation and enhance technological
diversity to address inequality.
Talk London is another program operated by the city. Through the program, London citizens
can participate in online discussions, polls, and surveys with 150,000 people. SpaceHive, a
London-based platform for civic projects, has raised GBP 1.6 million for 68 city projects. Also,
37 projects were funded, including raising GBP 20,000 for a cloud funding project to revitalize
downtown London.

Talk London, where citizens' voluntary discussions, polls and surveys take place
(Source: Talk London Website)

According to Well-Being in London 2014, residents were highly anxious, unsatisfied with life,
unhappy, and felt helpless. London encouraged citizens to interact with the city. Authorities
believed that there was a need to build a community, improve social solidarity, and make
medical services and education more accessible.

Ongoing Smart City Projects
‘Smarter London Together’

‘Smarter London Together is a roadmap for London to become the world’s smartest city. For
this project, 33 boroughs in London aim to provide better digital services, data sharing and
connection, digital technology and urban cooperation.

42

Guidance on Smart Infrastructure
(Source: London City Hall Website)

London, working with innovative companies, has decided to support the establishment of
SpeakSet, a service that connects the elderly population with medical experts, and
FutureLearn, an online learning platform. FutureLearn launched in September 2013 and has
grown into a platform that can educate 2.7 million people around the world.

43

01 BEYOND SMART, TOWARD SUSTAINABLE CITIES 02 SUSTAINABLE SMART CITY:
IT'S DEVELOPMENT STATUS

03 SMART CITY AND STARTUP ECOSYSTEM

04 GLOBAL SMART CITIES AND
THEIR DEVELOPMENT

05 SMART CITY STARTUPS

06 THE PATH TO A SUSTAINABLE SMART CITY

Mission 2: Utilizing Urban Data

Mission 3: Utilizing Urban Data

London’s second mission is to use urban data. The city decided that it was essential to
increase data sharing and collaboration for the benefit of its London citizens. The city of
London launched the London Office for Data Analysis program. The initiative provides citywide cybersecurity to respond to corporate and public services and cyber threats. London is
trying to build an open business ecosystem to strengthen data authority and responsibility
and increase transparency and innovation to gain trust in public data usage.

The third mission is to create world-class connectivity and a smarter street in London.
Creating a city-wide 5G connection is essential in a future-oriented environment.

London Datastore was established for this purpose. The platform creates more than 700
datasets to help solve urban problems and improve the quality of public services.
Demographic data is used to predict regional population growth and school demand. Air quality
data is used to manage public health.

The city plans to install fiver optic cables that allow fast data transmission over long
distances. Also, London plans to expand its public Wi-Fi services in public buildings to support
the employees and tourists in London. The city will support and develop new smart
infrastructure such as roads, rivers, ports, agricultural bases, airports, schools, hospitals,
parks, social welfare systems, living environment facilities.

The Metropolitan Police Service in London created an open interactive dashboard through
public data analysis and digital technology to analyze and predict crime locations and adjust
patrol patterns. There are 220,000 cameras installed in London to collect evidence and
improve the civic duty. This number is the highest in the world.
With Intel and air quality-related academia, London is launching a Sensing Park project using
IoT-based data at Queen Elizabeth Olympic Park. The goal is to monitor the air quality of the
park and provide insights into the impacts.
Source: Connected London Website

London also launched a Transport for London’s (TfL) program.
The heart of the UK is developing a world-renowned smart mobility environment. The city aims
to be reborn as a place where 80 percent of its citizens walk, ride bicycles, or public
transportations by 2021. It also plans to convert 9,200 buses across London to EV buses by
2037.
As part of these efforts, transmission technology, open data, and integrated APIs have so far
saved up to GBP 130 million a year, generating economic benefits. Additionally, under the
slogan “Contactless London”, London is expanding the use of contactless payment cards or
mobile devices when using Tubes or Rails.

Source: London City Hall Website
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London is actively utilizing public data to build a smart mobility environment. The London
Datastore transfers public data to companies such as CityMapper or Moovit, which provide
traffic information. These services allow citizens to shorten their commuting time and offer an
improved transportation experience.
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Mission 4: Digital Leadership and Technology Enhancement

Mission 5: Improving Cooperation in London

The fourth mission is digital leadership and technology enhancement. London aims to
strengthen its digital and data leadership to enhance public service innovation and develop
technological strategies and digital capabilities. The city is planning to support talent pipelines
in order to secure better computing and digital technologies. The goal is to strengthen the role
of public education for citizen participation.

The fifth mission is to improve urban cooperation. The goal is to provide adequate public
services. London has established the London Office of Technology & Innovation, which
supports operations and benchmarks for future innovation. The office secures expertise and
technology for civil society and provides accurate guidance on many technologies and digital
issues. It also promotes MedTech innovation and explores new partnerships in the field of
social welfare. The office collaborates and shares information with cities in the UK and around
the world.

London launched its digital leadership program, which provides education such as open-source
guidance and a digital academy for leadership in public institutions. The program also provides
free education for citizens in need of digital education, coding classes for teenagers under the
age of 16, and digital talent programs. Nearly GBP 7 million is invested in the digital talent
program.

The city also operates SportsTech and MedTech London to promote citizens’ health.
Accelerators like DigitalHealth.London develops innovative health-related products and
services. These efforts reduce health inequality problems.

GLA (organization for digitalized London and data sharing innovation) supports digital
education for students. They joined up with elementary school teachers to introduce coding
skills to students. Holding hands with LEGO and the Institute of Imagination, more than 3,000
elementary school students are partaking in RE:CODE London coding classes. The British
government has provided GBP 100 million for this program.

In addition, the heart of Britain is exploring business models with new technology partners. The
city enhanced its transparency by opening up the data to the public and providing direct
services through communication. Authorities believe that technology startups can make a
difference in improving public service infrastructure and administrative services.

London City’s Chief Digital Officer and GovTech Entrepreneurs (Source: London City Hall Website)

More than 3000 elementary school students are experiencing the RE:CODE LONDON coding program.
(Source: London City Hall Website)

Reference
https://www.arup.com/perspectives/publications/research/section/smart-city-opportunities-forlondon
https://www.business.london/invest/sectors/urban#ref5
https://www.aboutsmartcities.com/smart-city-london/
https://www.london.gov.uk/what-we-do/business-and-economy/supporting-londonssectors/smart-london/smarter-london-together-2018-2021
https://www.london.gov.uk/sites/default/files/smarter_london_together_v1.66_-_published.pdf
https://www.london.gov.uk/what-we-do/arts-and-culture/mayor-londons-civic-innovationchallenge
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HELSINKI, FINLAND
Helsinki is Finland’s capital city with a population of 650,000 (according to 2019 statistics). It is the
center of culture and economy. It is also where the headquarters of Supercell, the developer of the
game 'Clash of Clan', is located. It is a thirty-minute drive from Espoo, which is the Silicon Valley of
Finland. It is home to several famous Finland companies, from telecommunications equipment
company Nokia to mobile game company Rovio.
Background / Context

Helsinki has launched its smart city plan to solve urban problems such as population density,
transportation, and environmental damage while developing stagnant areas. The goal is to build a
carbon-neutral city by 2035 through environmentally friendly transportation and infrastructure.
Helsinki is unique compared to other city projects because it collaborates with other cities. Finland’s
capital, along with five other cities suffering from urban issues (Espoo, Oulu, Turku, Vanta, and
Tampere) has established a joint strategy called '6Aika'. Additionally, the group established a smart
city corporation, Forum Virus Helsinki (FVH), to create a system to help residents and private
companies.

출처 : Shutterstock
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Ongoing Smart City Projects

According to IMD Business School's 2021 Smart City Index 2021, Helsinki ranks sixth out of 118 smart cities in
the world. Although it is two notches lower than the 2020 survey, it is still in the top group. Finland, where
Helsinki is located, ranks 11th in the world with the Human Development Index of 0.938, with equality in work
and education particularly well compared to similar countries. In particular, it is highly regarded in terms of IT
education and job creation in schools.

Electric Vehicle Charging System Using Mobile Applications

FVH collaborated with Helsinki’s smart energy management startup Salusfin to install smart
electric vehicle chargers that charge according to individuals’ needs. Some electric vehicle
drivers quickly charge their cars and move to their destination. However, other drivers like to
slowly charge their vehicles while enjoying a break in hotels or restaurants. A fast charger such
as the Tesla’s supercharger is installed for the former types of drivers and a slow charger is
installed for the latter. But consumers have to face the inconvenience of searching for the
right chargers. Additionally, buildings and regions have to install various chargers to meet the
consumers’ demand.

On the other hand, the overall score in the healthcare sector was high, but the level was lower than average
among countries with similar HDI. Among the 15 indicators, the most urgent area was the demand for medical
services (61.0%), followed by the need for affordable housing costs (60.2%). In addition, security and public
transportation issues were cited as tasks that required urgent solutions, respectively.

FVH and Salusfin developed a smart electric vehicle charging system that can change the type
of charger for individual purposes through a mobile application. The charger is managed with
Salusfin Energy Cloud and optimizes charging environments. Drivers can access the chargers
using their iPhone or Android mobile applications and adjust the speed and fee to their likings.
This system offers convenience to the drivers while saving 30-40 percent more energy when
compared with regular chargers.

Smart Electric Vehicle Charger and Mobile App (Source: mySmartlife)

Reference
https://www.imd.org/smart-city-observatory/Home/
https://smart.seoul.go.kr/file/FileDown.do?atchFileId=FID00007782&fileSn=0
https://6aika.fi/en/projects/
https://www.mysmartlife.eu/fileadmin/user_upload/Info_packs/infopacks_pdf/Smart_personal_EV_Charger_System.pdf
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NEW YORK, U.S.A.
New York is a city of culture, economy, and finance. It is the world’s largest economic and cultural
epicenter. The city holds USD 1.666 trillion in the gross metropolitan product (GMP), which is larger
compared to that of Texas. The size of New York’s economy is similar to that of Canada and Russia. It
ranks as the 10th largest economy in the world and is at the center of culture. The best value of the
Big Apple is diversity. Several words describe the city: dynamics, innovation, entrepreneurship,
technology, culture, commerce, and finance.
Background / Context

According to a population census in 2020, New York's population continued to grow over the past
decade, with more than 629,000 new people flowing in every year. Even with the pandemic, major
technology companies such as Google, Facebook, Apple, and TicTok continued to invest in the city.
There are more than 500,000 employment opportunities in New York, and the city was ranked third in
the U.S. in Foreign Direct Investment (FDI). The Big Apple is still the center of international business.
The city ranked first in FDI strategy and second in venture FDI. New York is funding USD 98.7 billion in
the urban regeneration project, which is the most extensive amount in history. The Big Apple is trying
to end the fight against the pandemic and create a strong economy. It wants to promote economic
growth, provide emotional support, and maintain safety. New York founded the New York City
Economic Develop Corporation (NYCEDC) in 1991 and is undergoing a project to regenerate the city.
The goal is to make New York a smart, sustainable, and resilient city. Nearly 70 percent of the city is
already taking the impact of climate change seriously. Realizing that population growth, aging
infrastructure, and climate change will lead to serious problems, New York is accelerating the
establishment of sustainable and equal cities by implementing smart technology.

출처 : Shutterstock
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IMD Smart City Index and Criteria for Improvement

IMD Business School's 2021 Smart City Index 2021 shows that New York ranks 12th out of 118 smart cities in
the world. According to a survey of current New York City residents, the top priorities were the demand for
affordable housing costs (61.0%), followed by security (47.75) and health services (41.8%). Traffic congestion,
unemployment rate, and air pollution were analyzed as major areas in need of improvement.
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Ongoing Smart City Projects
New York’s Offshore Wind Projects

New York pointed out unemployment and air pollution as major problems in the city. The goal is to
convert all energy to clean power by 2040 and reach carbon neutrality by 2050. Most of the
conventional energy must be converted into renewable ones. Experts believe that the offshore
wind power (OSW) industry will play a crucial role.
It is estimated to take at least nine years to build offshore wind energy that can supply clean
energy to 10 million households. The demand for sustainable energy, which will skyrocket in the
future, is likely to create new industries and employment opportunities in the U.S. Also, economic
benefits to local companies, workers, consumers, and local communities will follow.
New York plans to convert the city’s energy into a clean, sustainable one while pioneering the
industry. The city, organizations, and corporations found this as an opportunity and are planning to
invest USD 191 million over 15 years. As a result, the investment laid the basis for building
offshore wind power in New York.
At Sunset Park in Brooklyn, NYCEDC and South Brooklyn Marine Terminal (SBMT) worked together
to develop a world-class wind power port. New York is supporting all offshore wind projects
installed 250 miles up and down the U.S. East Coast from New York, Pennsylvania, and
Connecticut. The city plans to export the technology and process once they accumulate enough
data.
Sunset Park, the developer of the offshore wind power ports, is planning to invest USD 57 million in
a Marine Terminal in South Brooklyn. An international offshore wind power developer, Equinor, will
participate in this project. The harbor will become a world-class offshore wind power port. NYCEDC
continues to make public-private investments in offshore wind power through the Public-Private
Impact Initiative Request for Expressions of Interest (RFEI). The plan is to expand opportunities for
offshore wind power by teaming up with the private sectors.

Source: https://edc.nyc/program/offshore-wind-nyc
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New York Smart Cities Innovation Partnership

The Office Technology & Innovation Portfolio and the Empire State Development (ESD),
supported by the Governor of New York, have joined hands with the Israeli Innovation Agency (IIA).
With the support of private startups, the program is designing a smart city innovation
partnership, a pilot program that introduces and develops new technologies into public services.
Under the program, ESD and IIA use smart urban technology made from multiple startups to
support government services and local projects that aim to improve the quality of life in the city.
The ESD funds up to USD one million to New York-based startups, while the IIA provides more
than USD one million to Israeli startups. Selected companies can test and demonstrate their
smart city solutions across New York. Also, depending on the results, the startups get a chance
to integrate their smart city solutions.
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https://edc.nyc/program/offshore-wind-nyc
https://edc.nyc/sites/default/files/2021-09/NYCEDC-Offshore-Wind-NYC-Plan.pdf
https://esd.ny.gov/new-york-smart-cities-innovation-partnership
https://esd.ny.gov/smart-cities-technology-companies

In the western part of New York, under the name of Advanced Remote Water Meter Monitoring,
old water quantity measurement sensors have been replaced with the latest sensor to improve
water facility problems. Data collected through sensors is disclosed to residents and leaks are
identified in advance. Information transparency solves the problems and quick maintenance and
repairs are performed when issues surface. This project will benefit residents from low and
median-income households. The city-funded USD 200,000 for the project.
In Long Island, the “Environmental Monitoring of Nitrogen Pollution” project is underway. The goal
is to upgrade the hygiene system by improving groundwater pollution around local lakes through
permeable response barriers and real-time sensors. By minimizing nitrogen emission from the
pollution purification system, the possibility of nitrogen contamination in groundwater is
eliminated and the number of toxic algae is also reduced. The city provided funding of USD
200,000 for this project.
In addition, New York is funding USD 90,000-200,000 to startups that are carrying out projects
such as real-time flood monitoring systems, Wi-Fi streetlights, and urban farming.

Source: https://esd.ny.gov/new-york-smart-cities-innovation-partnership
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AMSTERDAM, NETHERLANDS
Amsterdam is a city with a population of 871,873 (July 2021). The city is carrying out a national
strategy project through the Amsterdam 2040 City Master Plan. It provides accessible, open-source
data. And based on this data, Amsterdam aims to build a smart city with innovative technologies and
urban designs. It is an international smart city on par with Singapore and Barcelona, which are some of
the successful smart cities.
Background / Context

Amsterdam aims to become a smart city where citizens can actively participate. It is designed to
allow communication through teamwork and participation of various ministries. Residents design
projects with a sense of responsibility and ownership. The city’s ultimate goal is to develop a smart
city that seeks citizen participation.
In 2009, Amsterdam revealed its Amsterdam Smart City (ASC) open platform, in which citizens,
private companies, local governments, and research institutes partook. ASC operates under six
criteria: Digital City, Energy, Mobility, Circular City, Governance Education, Citizen Living. Any citizen
can present his/her ideas and promote projects.
In January 2017, Dutch Prime Minister Mark Rutte worked with researchers and city officials to
discuss ways to implement smart technologies in their cities. After deliberation, they decided to
introduce various innovative solutions. In June of that same year, six cities in the Netherlands
established research centers to develop technology and expand the size of smart cities and
participated in national smart city research programs.

출처 : Shutterstock
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IMD Smart City Index and Criteria for Improvement

Amsterdam ranked 17th (BBB ratings) in the IMD Smart City Index.
Among the 15 criteria, housing costs (61.0%) were picked as the most urgent problem to solve, followed by
security (47.7%) and health services (41.8%).

Global Data Center, a 'Digital Gateway'

Ongoing Smart City Projects

There has been an upsurge in data due to digitalization and the growth of technology corporations.
Data centers, where information is processed, hold great importance. Related infrastructure
expansion continues.
The Netherlands is also a country with high logistics, communication, transportation, and
accessibility in Europe. Additionally, there are ten submarine cables, making this country an area
with excellent fiber-optic connectivity. With the network infrastructure, it has emerged as an
attractive city for data centers to settle near the capital city of Amsterdam. International
corporations such as Google and Microsoft are racing to build data centers in this region.
The government provides various tax benefits that increase the efficiency of renewable energy
power and data centers through its 'Dutch Digitalization Strategy'. This benefit allows companies
to save investment costs and build environmentally friendly centers.
In addition to operating the data center, renewable energy such as solar energy and offshore wind
power can be used to use energy produced by the data center itself and save cooling costs. The
Netherlands plans to use the data center in a way that supports the environment while utilizing
residual heat generated by the centers for the locals.

Through the Amsterdam Smart City Platform (ASC), More Than 100 Projects
Managed with the Support of the Government and Private Corporations

Amsterdam is promoting 90 parts and six fields with 2,000 personnel, including social
organizations, research institutions, and companies, through the ASC open platform. More than
100 projects in Digital City, Energy, Mobility, Circular City, Smart City, Academy, and Citizen & Living
are being conducted.

Google Data Center View (Middenmeer) (Source: tweakers.net)
60

61

01 BEYOND SMART, TOWARD SUSTAINABLE CITIES 02 SUSTAINABLE SMART CITY:
IT'S DEVELOPMENT STATUS

03 SMART CITY AND STARTUP ECOSYSTEM

04 GLOBAL SMART CITIES AND
THEIR DEVELOPMENT

05 SMART CITY STARTUPS

06 THE PATH TO A SUSTAINABLE SMART CITY

City-Zen Project

Implications

The City-Zen project aims to build a carbon-free city. The ultimate goal is to reduce 59,000
tons of carbon dioxide emissions and build a city that uses clean energy.

Amsterdam’s goal is to build an open ecosystem created with citizen participation through the ACS platform. All
the projects are proposed by the citizens. The innovative ideas undergo simulations and experiments in various
parts of the city. Excellent concepts are well received by the public and then introduced as actual smart city
services. This process has a high satisfaction rate as it is made possible through participation.

A Smart Grid with 10,000 households will be introduced in the Nieuw West region of
Amsterdam. Energy efficiency can be optimized in the process of power transmission and
distribution and consumption in solar energy generation. This will reduce carbon emissions by
about 3,000 tons per year. Additionally, energy generated by the temperature difference
between winter and summer will be used through underground thermal energy storage
technology. With this technology, cold and hot water will be stored underground. It is an
energy and cost-effective technology.

Amsterdam solves its urban problems with the help of its researchers, scientists, and citizens. They collect
environmental data from various areas occurring in the region and find solutions. Amsterdam is emerging as an
ideal case for open smart cities.
The city collects data on vulnerable infrastructure, traffic congestion, and environmental pollution to provide a
sustainable and safe solution that can be implemented in fast-growing urban areas. Through the government’s
active tax benefits and investments in renewable energy, Amsterdam is growing into a sustainable city that
considers the environment.

Reference
https://amsterdamsmartcity.com/#/en/home
https://www.boannews.com/media/view.asp?idx=101261
https://blog.lgcns.com/2354

Virtual Power Plant (Source: City-Zen Smart City Website)
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ZÜRICH, SWISS
For many years, Zürich has been voted one of the best places to live. It is the most popular city in
Switzerland. Zürich is the center of the Swiss economy and education and is a leader in the smart city
movement. The area is about 87.88 km², and the total population is estimated to be about 2 million.
Zürich was a commercial center that flourished in the early Middle Ages and is still called
Switzerland’s hub as a major cultural and commercial center. The city offers convenience to the
locals with its compact city center and beautiful environment. Tourists continue to visit every year
due to its famous lively nightlife. Zürich smart city team up with the government and local
organizations. The city aims to build a sustainable smart city that is centered around the environment
and its people.

Background / Context

Under the Strategies Zürich 2035, Zürich is heading forward with three goals: What will we live on
today and tomorrow; How do we maintain our quality of life; How do we organize ourselves. The
strategies provide solutions to challenges and areas to be developed in the future in eight criteria
(sharing economy, digital reservation platforms, mobility, etc.). Zürich was selected as the best smart
city regarding sustainability and transportation innovation. This year, it ranked second among IMD's
smartest cities.

출처 : Shutterstock
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Zurich develops a sustainable ecological city in the Tiefbau-und Entsorgungs department operated at the urban
level. Integrated attempts are being made in consideration of public facility management, transportation policy,
and nature protection. In this process, cutting-edge technologies are introduced to accelerate the achievement
of project goals.
Zurich will push for the '2000-Watt Society', which aims to reduce energy consumption per resident to 2000
Watt by 2050 and emit 1 ton of Co2 per person. It is developing to maximize renewable energy and energy
efficiency by setting long-term goals of energy and resource saving. Starting with Zurich, it approached
achieving its goals through efforts to reduce carbon at the Swiss national level and active participation of
citizens.
IMD Smart City Index and Criteria for Improvement
Smart City Zurich (Source:Office of Urban Development Benno Seiler)

Zurich used to an environmental pollution issue. Rivers and lakes were polluted as the city center flourished
along with the textile industry in the 18th century and the heavy chemical industry around the 19th century. In
the 1980s, Zurich and the government, civic groups, experts, and various organizations began extensive
restoration work, including hazardous factories and waste management. At the same time, they promoted
environmental protection and sustainable development to develop smart cities.

Zurich ranked second in the IMD's smart city index and ranked second after Singapore, ranked first with AA.
Among the 15 indicators, the most urgent areas were the demand for affordable housing costs (74.0%),
followed by traffic congestion (64.0%), pollution problems (37.1%), employment (32.7%), and security and
safety (28.4%), respectively.

Among the many factors for pursuing a smart city, environmental protection is the most basic and important
factor for improving the quality of life of urban residents. In order to protect the environment and cope with
climate change, Zurich is making sustainable development in response to climate change by reducing carbon,
using clean energy support, and supplying electric vehicles.
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Ongoing Smart City Projects

Until now, discussions on smart cities have been mainly led by technology. Zurich is showing the development of
a responsive city that plans, designs, manages, and responds to cities with the participation of citizens in an
environment-oriented approach. Cities such as Copenhagen, Barcelona, and Vienna in Europe have already been
actively formed by citizens for centuries with this approach. Among them, Zurich actively participates in
decisions that contribute to the urban design of citizens and affect the delivery of essential services. Establish
a city that actively communicates and responds while using smart technology as a tool.
Zurich is working on various projects with the vision of 'Strategies Zurich 2035'. It provides efficient solutions
to citizens by utilizing data and applications based on urban IT infrastructure. These strategies expand
networking such as governance, education, environment, energy, and culture for all. Promote citizen
participation and expand sharing of infrastructure. Zurich gave citizens the most important data processing
decisions and protection rights in the process of smart city development. It allowed citizens to make decisions
about data availability, making them have a stable and open data infrastructure. Zurich focused on giving
citizens the right to protect personal data and self-determination of information.

Zurich tests rapid technological changes on pilot projects or Living Labs to incorporate them into cities. It
implements promising solutions early and pursues innovation and agile development. Zurich is changing the
mobility market by introducing technologies such as digital reservation platforms, electric vehicles,
autonomous driving, and sharing economy.
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Smart Streetlight

Zurich started a project called Smart City Tower in 2017, which is a so-called Smart Streetlight.
Telecommunication-enabled streetlights are connected through the Internet of Things (IoT) and
operate only when necessary and supply power to electric vehicles. In addition, it collects
environmental data, measures traffic flow, and acts as a public Wi-Fi antenna to help more citizens
participate in smart cities.
Smart streetlights check free parking spaces and trash bin spaces. It affects many parts of the
lives of urban people through various functions. Zurich University of Applied Science (ZHAW) plays
an important role in the ecosystem and planning of smart streetlights and is participating in similar
projects.
Zurich is creating a solution that collects experiences and data through the smart city ecosystem
and works in a wider world based on it.

Smart Street Light (Source: www.greaterzuricharea.com)
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Reference

Smart cities should respond to climate change and pursue sustainable development through
carbon reduction, use of clean energy support, and supply of electric vehicles.

https://www.imd.org/smart-city-observatory/Home/

Zurich promoted urban construction as part of the development of sustainable and eco-friendly
policies in urban development. Starting with a study titled 'How to reduce the amount of gravel
used in construction', Zurich made 80% of the schools built in 2002 of recycled concrete. Since
2005, the use of recycled concrete in all publicly owned buildings has been recommended. In 2013,
Zurich made it mandatory to use carbon dioxide-reducing cement, which also affected other cities.

construction?sref=9ne3zOUk

Zurich has since used eco-friendly materials at new construction sites. The Kunsthaus Zurich
Museum of Art used 98% recycled concrete frames. The proportion of recycled concrete
construction, such as houses and hospitals, reached 95%. New cement production was
decreased, and carbon was reduced using recycled materials. In a case announced in 2019, Zurich
announced that concrete was recycled to save about 17,000 cubic meters of material in buildings
alone.

https://ethz.ch/en/news-and-events/eth-news/news/2019/02/schmitt-responsive-city.html

https://oascities.org/wp-content/uploads/2018/06/Seiler_Bilbao_ioTWeek_june18.pdf
https://www.bloomberg.com/news/articles/2021-09-27/using-recycled-concrete-for-sustainablehttps://www.myswitzerland.com/ko/destinations/zuerich/
https://houseofswitzerland.org/swissstories/science-education/switzerlands-smart-cities-valuableexport
https://www.greaterzuricharea.com/en/news/zurich-expertise-smart-cities-around-world
https://www.youtube.com/watch?v=p30e7jt6-SI

Kunsthaus Zurich Museum, Built Using 98% Recycled Concrete (Source: www.smartnation.gov.sg)
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TAIPEI, TAIWAN
Taipei is the largest city and capital of Taiwan. It is a small town with an area of 271.8 km² .
Although the area is about half that of Seoul, it is responsible for most of Taiwan's economy. Since
1990, it has intensively fostered the Internet and telecommunications industries. Taipei has grown
into a mecca for global semiconductor and e-book devices and other electronic device
manufacturers.
Background / Context

Among smart cities, Taipei is the most similar to Seoul. They have similar economic size, small area,
high-educated population density, high population density, and advanced information and
communication technology. For this reason, it is good to benchmark the case.
Taipei's information and communication industry developed in earnest in the 1990s with the support
of the government. Taipei was in 1999, relatively early, when it had an opportunity to start a smart
city project. Yingzhou Ma, then mayor, launched the 'Cyber City' project, which makes Taipei a mecca
for Taiwan's industry information and communication industry. The government and private sectors
joined forces to build communication to cities and established smart infrastructure.
The smart city plan has continued since Mayor Ma, and it marks a turning point since the inauguration
of Mayor Wenje Ko in 2015.
Rather than passively following the central government's development plan, Mayor Kerr suggested
the development of a smart city in which citizens directly participate and lead it as an election
campaign. In 2016, a smart city project management organization (PMO) under the Taipei Information
and Communication Administration (DOIT) was formed, and 66 projects have been implemented with
private companies so far.

출처 : Shutterstock
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Taipei City Fire Department conducted a project to build a disaster communication network using
drones with private institutions. Data analysis startup Geothings, drone technology company
Geosat, networking equipment company Edimax, Acton Technology, and Chunghwa Telecom
participated to establish disaster prevention scenarios. When disasters such as earthquakes or
typhoons get serious, urban communication equipment such as cables and electric wires can be
damaged, making it impossible to exchange calls and text messages. To solve this problem, drones
equipped with Wi-Fi communication equipment fly around disaster areas and act as temporary
communication stations while providing radio waves to people around them in the event of a
disaster. Citizens can use temporary drones to contact people and rescue organizations around
them.

IMD Smart City Index and Criteria for Improvement

Taipei ranked fourth out of 118 smart cities and received an A grade in IMD's 2021 Smart City report. Taipei's
current priority area is the demand for affordable housing costs (79.5%), which is considered the most urgent
problem. In addition, road congestion (58.1%) and air pollution (52.5%) are selected as priority tasks to solve.

Ongoing Smart City Projects
Testing a Drone System for Disaster Use at Daan Forest Park in Taipei (Source: Taipei City Official Website)

Using Drones in Disaster Management

Similar to Japan, Taiwan is not geographically free from disasters. In summer, there are heatwaves
and typhoons, and because it is a city belonging to the Pacific Rim Earthquake Zone, it often
suffers from small and large earthquakes. Since the country suffers from earthquakes with a
magnitude 6 or more at least once a year, it is necessary to prepare for situations such as guiding
action policies, preparing shelters, and preparing communication networks in the event of a
disaster.

Reference
https://www.imd.org/smart-city-observatory/Home
https://smart.seoul.go.kr/file/FileDown.do?atchFileId=FID00007786&fileSn=0
https://we-gov.org/projects-catalog/taipei-smart-city-living-lab/?ckattempt=1
https://english.gov.taipei/News_Content.aspx?
n=A11F01CFC9F58C83&sms=DFFA119D1FD5602C&s=5A4607B2A06EC661
https://www.geosat.com.tw/TW/about-us-overview.aspx
https://geothings.tw/we-are-geothings
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TORONTO, CANADA
Toronto is the fifth-largest city in North America and has the largest underground pedestrian
walkway. It holds the largest public transportation facility after New York and serves as a business
hub in Canada. Every year, 60,000 immigrants enter the city.
Background / Context

Toronto aims to build the largest smart city in North America.
The city has come up with new measures due to the population influx and the changes in
transportation and residential environment in the city center. Toronto founded Waterfront Toronto in
2001, an organization in which the Canadian Federal Government, the Ontario State Government, and
the city of Toronto created to manage projects along the coast of Toronto for urban regeneration.
Waterfront Toronto oversees the smart city projects.
Toronto faced problems with data collection, personal information leakage, and transparency in the
policy implementation process. A community-centered sustainable smart city platform was launched
to control the use of digital technology and data.
Toronto manages several land redevelopments projects around the ports and assignments to
promote local revitalization, including public transportation and housing. Private companies mainly
carry out the initiatives.

출처 : Shutterstock
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In IMD's 2021 Smart City report, Toronto ranked 36th out of 118 smart cities and received BB in grade.
According to the report, Toronto's current priority is affordable housing costs (85.7%), which is considered the
most urgent problem. In addition, road congestion (54.4%) and health services (51.0%) are selected as priority
tasks to solve.
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Ongoing Smart City Projects
SideWalk Lab’s Smart City

SideWalk Labs, an urban planning/implementation company under Google, won one of the pilot
projects of the Waterfront Toronto in 2017. “Sidewalk Toronto Project” was one of the largest
smart city initiatives in North America. Toronto collected real-time data on garbage emissions and
noise problems that were problematic. More than 60 high-tech technologies, including artificial
intelligence, have been applied to revitalize the city center and create employment opportunities.
The project was carried out for nearly three years, from 2017 to 2020.

A Design Proposal for the Council Area Southeast of Downtown Toronto (Source: Sidewalk Lab)

Issues:

The project, which had been going smoothly, faced problems due to the lack of transparency
regarding the use of personal information. Residents and related departments started to question
Google’s data gathering methods, which collected personal data through location tracking devices
on Android smartphones.
For instance, smart cities collected data on personal activities to solve transportation issues.
Individual’s locations were recorded in detail and videos were taken and stored on Google’s server.
Using AI technology based on the gathered data, Google created customized services for the city.
In this process, personal data became one of the issues. The project was temporarily dropped due
to the problems such as maximizing profits and privacy concerns.
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Toronto Quayside, 'Complete Community Based on Local Communication'

Personal data protection issue was the main reason that the SideWalk Labs’s smart city project
did not end well. The new smart city development project is not a plan that is specially organized or
designed by the government or the urban developers. Based on communication with residents, the
new initiative works with local communities to bridge the gap in services such as transportation
and fix problems such as accessibility. Toronto’s goal is to develop a smart city with a 'complete
community' that is focused on public facilities and affordable housing.
Implications:

In the process of creating a smart city, the responsible company collected data and maximized
profits out of it. It is necessary to ensure transparency regarding personal information and take
measures against privacy violations. Toronto proposed public consultations to discuss regulations
on digital technology and data use. Launching the 'Urban Digital Infrastructure Plan', the officials
suggested that smart cities should ultimately be human-centered.

Waterfront Toronto is searching for partners and projects that design sustainable communities. It
is holding an international contest. “Technology can be a solution, but our focus for Quayside is on
creating a complete community that will reorient Toronto towards the water”, George Zegarac, the
CEO of Waterfront Toronto said. “Our work with the community has told us that we need to be able
to address service gaps such as facilities for aging in place, affordable housing, and accessibility. A
critical difference for Quayside now will be that the design of public realm, parks, streetscapes,
and open community spaces will be led by Waterfront Toronto.”

Sidewalk Lab's Proposed Design for the East Coast of Toronto's Parliament Square (Source: Sidewalk Lab)

Source: Waterfront Toronto Website
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Implications

Toronto's representative smart city case shows that when it comes to solving various urban problems such as
city infrastructure, transportation, environment, there are limitations with simple data and information and
communication technology in the existing 1.0 era. Due to personal information infringement and privacy
exposure, it cannot be a sustainable development for humans.
Plans and designs will be ultimately based on 'technology' but more welcomed will be plans and designs that
benefit the community in consideration of 'human-centered' and, further, 'environment and carbon reduction'. In
such cities, there is a movement to find Smart City, where the public-private sector, the government, and local
residents achieve sustainable communication and development.

Source: Waterfront Toronto Website

Source: Waterfront Toronto Website

Reference
https://www.imd.org/smart-city-observatory/Home/
https://easyparkgroup.com/studies/cities-of-the-future/en/
https://www.si.re.kr/world_trends/25670
http://www.smartcitytoday.co.kr
https://for-it-study.tistory.com/35
https://www.smartcitytoday.co.kr/news/articleView.html?idxno=20459
https://www.oecd.org/cfe/cities/OECD_Policy_Paper_Smart_Cities_and_Inclusive_Growth.pdf
https://www.mckinsey.com/business-functions/operations/our-insights/smart-cities-digitalsolutions-for-a-more-livable-future
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SONGDO, SOUTH KOREA
Songdo is the first smart city developed in South Korea. It is designed as a Free Economic
Zone (FEZ), currently under development. All the international organizations attracted to
the Incheon FEZ are located here.
The total area is estimated to be 53.4km², and the planned population for Songdo will be
300,000, with 220,000 Koreans and 80,000 foreigners. The pace of population growth is
accelerating, and as of 2021, the number has surpassed 190,000. There are many
business districts, educational infrastructure, research facilities, ports, and greenery in
Songdo.
Background / Context

In 2012, Incheon Smart City, the only public-private partnership corporation in Korea, was
launched. It has developed smart city solutions and platforms with its own technology,
and is building a 'smart international city' brand based on a deep understanding of the
region. Public-private partnership corporations are securing differentiated urban
competitiveness based on safety, convenience, and accessibility through cooperation
with various institutions such as the Incheon Metropolitan Government, investors, and
university research institutes.
Furthermore, the company is creating ICT and intelligent city operating systems based on
the 'Smart City Integrated Operation Center'. From the early stages of development, the
urban architects installed a single communication network to establish an
interconnection between sectors such as the environment, energy, transportation, crime
prevention, and administration.
Above all, the goal is to 'innovate' and 'open up'. The city also plans to pursue projects and
foster startups related to 5G-based autonomous vehicles.

출처 : Shutterstock
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Smart City Integrated Operation Center

To effectively manage and operate the smart city, sensors installed in various facilities collect
real-time data and comprehensively analyze and oversee it.
The six main functions of the center include: (1) smart traffic: collecting real-time data and
managing traffic information, (2) smart crime: monitoring residential and weak areas, real-time
response in case of emergencies, (3) smart environment: collecting data related to air and water
pollution, (4) smart facility management: reviewing the facilities in real-time, managing the sites,
(5) smart disaster prevention: real-time monitoring fires and other disasters, (6) smart portal:
collecting and providing local life data
The center is connected to 4,550 facilities through various sensors, intelligent CCTVs, and optical
communication networks. Crime prevention, transportation, environment, and facility management
are monitored and operated on one platform. Data received through various sensors is displayed
on the monitors in real-time. This serves as the basis for generating and responding quickly to
various emergencies that could happen.
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Implications

South Korea is heading towards smart city innovation. At the 2020 'Smart City Promotion Strategy Reporting
Conference', President Moon said he aims to build the 'world’s best smart city through the Korean New Deal',
and apply successful smart technologies in the future. He then announced that the government will expand its
data integration platform to local administrations and invest KRW 10 trillion in smart city projects by 2025.
Songdo has its smart city platform, solution, and experience in operating a successful 'Smart City Integrated
Operation Center'. The city was introduced as an ideal case for smart cities in Korea in the future and as a good
example internationally.
For Songdo to move towards a sustainable smart city, challenges such as data security and personal
information security must be tackled. Also, the ultimate goal for Songdo should be in the direction of a citizenled community that communicates and listens to its citizens.

Source: Songdo Smart City Operation Center

The center is connected to 4,550 facilities through various sensors, intelligent CCTVs, and optical
communication networks. Crime prevention, transportation, environment, and facility management
are monitored and operated on one platform. Data received through various sensors is displayed on
the monitors in real-time. This serves as the basis for generating and responding quickly to various
emergencies that could happen.
The platform is becoming a safe urban medium for citizens. It monitors fires and disasters in high-rise
buildings and collects transportation data at intersections to detect irregular situations. Additionally,
the data collected from each sensor is linked to information from external organizations such as the
Research Institute of Public Health and Environment and the Korea Meteorological Administration.
Reports or notices are delivered to necessary institutions and local residents.
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Songdo International City (Source: ifez Website)

Reference
https://www.slideshare.net/TheBostonConsultingGroup/smart-cities-35846005
https://magazine.hankyung.com/business/article/201910015600b
http://www.ifez.go.kr/tour/index
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OSLO, NORWAY
Oslo is a large city with a population of 6.93 million. It is the second most business-friendly city in
Europe after Amsterdam. It is famous for its clean environment and is where the Nobel Peace Prize
ceremonies are held. It is also home to many immigrants due to its high wages and welfare services.
The population is still increasing, due to the high birth rate in the city.
Like most fast-growing cities, the cost of living in Oslo is also expensive. According to Numbeo, a
cost-of-living survey site, Oslo was selected as the 11th most expensive city as of mid-2021. In
particular, oil prices are over the roof, with an average of USD 7.55 per gallon as of December 20,
2021. The prices are higher than in the U.S., where oil per gallon is about USD 5.

Background / Context

Many Oslo citizens choose public transportation over cars. Public transportation such as buses,
subways, and streetcars developed early. Accordingly, the city focused on making the public
transportation environments more comfortable.
Another main factor is global warming. The need for energy-saving and environmentally friendly
infrastructure to cope with climate change and environmental pollution has increased over the years.
It was necessary for Oslo to introduce green energy to transportation and buildings, and to secure a
system capable of controlling and managing carbon emissions.

출처 : Shutterstock
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IMD Smart City Index and Criteria for Improvement

According to IMD Business School’s Smart City Index 2021, Oslo ranked third, up for the fifth from the previous
year. Oslo’s priority areas at the moment is affordable housing (69.6%), which the city takes as a priority. In
addition, security (36.4%) and unemployment (35.1%) were also included in priority areas.
In this report, groups are divided according to the 2020 HDI of the country, and the average of developments by
sector within the group is calculated. Oslo had a higher level of development in the transportation sector than
other cities in the group.
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Ongoing Smart City Projects
FutureBuilt Project

FutureBuilt is a project to design Oslo and three other western cities in Norway into
environmentally friendly cities. For ten years from 2010 to 2020, the goal was to reduce carbon
emissions through more than 50 green projects in transportation and architecture. In addition to
the four city governments, ten organizations, including Norway’s Hosing Bank, Norway’s Energy
Wealth Fund 'Enova', and the Green Building Council, participated in the project.
According to Oslo's FutureBuilt results report, 52 projects took place since 2019. Urban spaces,
including schools, offices, houses, and bicycle, have been turned into eco-friendly ones.
Bicycle infrastructure has expanded tremendously. In 2017, Oslo built bicycle hotels throughout
the city so that the citizens could freely park their bicycles and use public transportation. The
parking spaces were made with wooden boards. These wooden boards were not only aesthetic but
were easy to install regardless of space because they could be rolled up like bamboo curtains.

Bike Hotel in Oslo (Source: Future Built's official website)
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Kilden Kindergarten, completed in 2018, was designed as a bicycle-friendly space for children to
gain interest in bikes.
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The building has also been renovated eco-friendly. A representative example is Økern Nursing Home. This
hospital was an old building built in 1975, but was selected for the FutureBuilt Project and reborn as an ecofriendly building. Solar panels and power generation systems were installed on the roof to produce at least 10%
of the energy used in buildings. Low-power lighting systems and building energy management systems were
installed so that buildings could be operated with less energy.

Økern Nursing Home (Source: Future Built's Official Website)

Reference
https://www.imd.org/smart-city-observatory/Home/
https://www.oslo.com/v/economy/
https://www.imd.org/smart-city-observatory/Home/
https://www.numbeo.com/cost-of-living/rankings.jsp
https://www.globalpetrolprices.com/Norway/gasoline_prices/
https://nscn.eu/Oslo/FutureBuilt
Kilden Kindergarten in Oslo (Source: Future Built's Official Website)
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SMART CITY STARTUPS
Source : Shutterstock

1. SMART CITY STARTUPS IN KOREA
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2. GLOBAL SMART CITY STARTUPS
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Ninewatt Energy Map is an energy saving service through the analysis of building energy patterns. It analyzes
current environments and patterns through data and artificial intelligence (AI) without replacing physical
facilities and finds ways to increase energy efficiency.
Specifically it analyzes structured information such as the size, location, and use of buildings, as well as
unstructured information such as weather changes, number of users, and power usage patterns to find
buildings that are highly energy-wasting or need energy-saving. It suggests ways to increase the energy
efficiency of buildings.
According to the number of people working in the office, it tells you to turn the lights on and off or adjust the air
conditioning temperature appropriately. Energy use can also be remotely controlled depending on the estimated
maximum power level for each facility, including schools and factories.
DOMESTIC
CASE

Users can reduce energy usage charges, and equipment company can manage buildings that require facilities at
a glance. Nine Watt have currently collected energy information from 91,000 buildings in Korea, with a forecast
accuracy of 94.5% for energy usage.
Ninewatt collects, analyzes data related to energy and carbon emissions, and visualizes them with meaningful
information, using energy map and suggests the right energy use and carbon reduction methods.

Industry: AI-based Energy Diagnosis and Management Service
Headquarter: Seocho-gu, Seoul
Representative: Kim Young-rok
Key Technology: EnergyMap
Website: ninewatt.com

"

It is necessary not only to solve the carbon problem in terms of
production and supply, but to truly solve the energy problem, our

Services Provided by Ninewatt (Source: Ninewatt website)

energy usage must become more efficient.
(Kim Youngrok, CEO of Nine Watts)

Ninewatt develops AI-based energy diagnosis and management solutions. The Energy Map developed
by Ninewatt uses wide-area diagnostic technology to detect and evaluate the energy condition of a
building. It provides the best energy solution possible for each building, choosing from a number of
supply systems.
For example, Ninewatt's technology helps objectively make decisions about areas where it is difficult
for individuals to easily know whether a particular facility is suitable for a building, what systems are
needed, and whether energy is used properly.
Kim Young-rok, CEO of Ninewatts, said, "There are currently 190,000 buildings and factories in Korea, of
which Ninewatts collected about 91,000 data. Accuracy is 94.4%."
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Actual Cases

Ninewatt provided the optimized energy-saving solutions for nine factories in the Incheon area in the first half
of 2021. It is estimated that the savings will be more than KRW 45 million per plant per year without replacing
additional power facilities or additional investment. Nine Watt analyzed the energy use behavior of factories,
staff, and working hours with AI and proposed ways to distribute the uptime of production facilities like airconditional facilities to enable remote control of management, from energy optimization to facility operation.
It is explained that by simply changing the time to turn on/off office lighting or factory production facilities a
little, energy savings equivalent to a large-scale facility replacement can be achieved.
Currently we are building energy maps for buildings in Seoul and Incheon Songdo areas. As you can see real
estate information on the web map, you can find energy efficiency information on a floor-by-floor basis, from
local landmark facilities to large corporate headquarters buildings and franchise branches.
Energy-saving services at 37 global franchises have reduced costs by more than KRW 40 million. Based on its
achievements, it was selected as a pilot project for schools (up to 232) of the Eastern Education Authority of
Incheon City, SW convergence R&D of Ministry of Science and Technology, R&D for data-based smart factories
of Ministry of SMEs and Startups, and the energy startup fostering company of Korea Electric Power
Corporation. It is also making visible results receiving the Presidential Award at Governmental Integrated Public
Information Utilization Startup Contest in 2018.
Energy Saving Service through Building Energy Pattern Analysis (Source: Ninewatt)

Service Provided by Analyzing Energy Voucher Information (Source: Ninewatt)
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Large-capacity immersive virtual space processing technology constantly connects virtual contents with realworld spaces of the wide area. The registration of virtual space contents is possible and it is easy to fuse and
expand the virtual space through the standardized meta space interactively. In addition, the built point-by-point
virtual space can be combined into a large real-world virtual space in the future and integrated into a single
virtual space platform.
This technology is used to prepare for disaster situations for underground public areas where major living
buildings and wires such as power lines, sewer pipes, and communication lines are concentrated underground. It
provides 3D graphics for the location of the installation and the area occupied by the space in the underground
public area, helping the manager analyze it remotely. It also prevents damage or deformation of installations in
the common area by checking in real time.
Using BIM (Building Information Models) technology, business information of planning, design, construction, and
maintenance phases that were difficult to get in the two-dimensional floor plan environments in the past is
integrated and managed. The design quality and productivity of buildings are improved, construction errors are
minimized, and systematic maintenance are made. It visualizes underground facilities in three dimensions and
updates and visualizes the current conditions such as smoke, fire, temperature, and humidity through sensor
information linkage and the analysis of AI image for facilities. This technology can be applied to Social Overhead
Capital (SOC), manufacturing, urban development, facility management and security, energy sector, and disaster
management.
DOMESTIC
CASE

IANSIT
Industry: AI-based Energy Diagnosis and Management
Headquarter: Yeonsu-gu, Incheon
Representative: Lee Yong Hwan
Key Technology: Digital Twin Solution iDTS-3D Platform
Website: www.iansit.co.kr

IANSIT is a spatial data solutions company. It developed the digital twin solution iDTS-3D.
The IANSIT iDTS-3D is a platform that allows anyone to easily build a realistic virtual space (digital
twin space) and combine service contents with a realistic smart city service. You can transform
real-world spaces into virtual worlds and implement smart cities, metaverse services, and more on
the virtual spaces. The built virtual reality space can be used for a variety of demands, including
smart cities, smart factories, and metaspace-based services without any processing.
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Actual Cases

Currently IANSIT is conducting the development of underground joint district fire and disaster integration
platform technology (R&D) based on the digital twin technology with a total of 21 institutions and 194
researchers, including the Korea Institute of Construction Technology and the Korea Lighting ICT Institute under
the direction of the Korea Electronic Communications Research Institute for five years from 2020 with the
support of the Information and Communications Planning Evaluation Institute. It is a national infrastructure
digitization project to implement and analyze spatial information of underground common areas throughout the
country in three-dimensional graphics to cope with hazardous situations.
They will construct the underground joint area of Ohchang, selected as the destination for demonstration into a
realistic virtual space based on BIM data. We are developing technologies to detect AI-powered disaster
precursors, predict proliferation, and support real-time response.
IANSIT prioritizes technology in the control sector (intelligent facility management) and safety (intelligent
disaster response) in the public SOC sector. In 2023, the company plans to enter the private market (power
plants, private facilities management, smart factories, etc.).
Dashboard Platform that Provides an Optimal Model that Analyzes Real-time Data Generated in Industrial Sites
through AI Algorithm as a Unit (Source: IANSIT)

BIM Platform Applying the Visualization of Ground and Underground Facilities and the Standard Grid System (Source: IANSIT)
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There are two main types of services operated by ItGreen, depending on the service user. It is a RETURNiT
business (B2B) for companies and a RETURNiT delivery (B2C) for anyone that can easily use a delivery app.
The RETURNiT business replaces daily disposals used in large quantities of packed lunches, office lunch regular
delivery, amusement parks, movie theaters, funeral homes, etc. with its zero-waist containers. RETURNiT
delivery is a service for consumers who eat delivery foods using the delivery app every day.
You can easily use the service by ordering from an affiliated restaurant that uses the RETURNiT service. It is
similar to the principle of Chinese food delivery in the past. In other words, simply eat a meal in a multi-use
container and put it out in front of the house, then it will be collected by ItGreen. There is no need to separate
food.

DOMESTIC
CASE

Source: ItGreen Blog

ItGreen Co., Ltd.
Industry: Multi-container Production, Collection, and Cleaning Services.
Headquarter: Gangnam-gu, Seoul
Representative: Lee Junhyung
Website: www.itgreen.co

ItGreen is a social venture company that provides multi-use container making, collection and
cleaning services to reduce disposables.
As the COVID-19 pandemic has led to a surge in the use of food delivery, concerns about the large
number of disposable products and food waste are growing.
In the absence of garbage reduction measures, ItGreen reached the idea that the best solution is not
to make the garbage itself to solve the fundamental garbage problems. The solution of the
concluded thing is not to make the garbage itself. The company was established in November 2020
with the goal of creating a zero-waste food culture that can make a multi-use container culture.
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The difference of ItGreen is that it makes the process of using multi-use containers much easier. The lid, cutlery,
spoon, chopsticks, and zero-waisted container bags are all available at ItGreen. Users can just enjoy the meal
and put it outside the door.
The bag has a load structure that is easy to store containers. There are usually about 2,000 types of disposable
products, but RETURNiT is standardized into 13 kinds of containers depending on the application. Using
stainless steel containers and 99% antimicrobial silicone packing, all dishes undergo a three-stage cleaning and
drying system, including ultrasonic cleaning hot air UV lamp sterilization. It currently operates its own cleaning
hub in Yeoksam-dong with a cleaning equipment and operational personnel.
Another difference is that the process of using the RETURNiT service can be linked to quantitative
environmental performance. Joon-hyung Lee, CEO of ItGreen, as an expert on climate change and renewable
energy for over a decade, has promoted overseas business. All employees are experts in climate change for a
long time.
Therefore, we are familiar with the ESG evaluation, carbon emissions rights, and corporate social responsibility.
In addition to the convenience of the service, it provides a quantitative analysis of the actual environmental
performance, securing the trust of consumers.
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Projects and Investments
2021
In Oct., launched a pilot campaign to deal with disposable item waste in Seoul City
In Oct., an MOU signed with Barogo, a startup operating a near-field IT logistics platform.
In Sept, selected as finalist of the KDB Startup 2021
In Sept. Launched Zerowaste Office Service. Currently offering services in the metropolitan area. It
is being provided mainly in commercial office districts in Seoul and Gyeonggi Province. Office
workers wishing to receive regular delivery services can purchase lunch boxes through a separate
payment system and receive them at predetermined locations and times. Zero Waste Lunch Box
users can return all the leftovers, utensils, and multi-containers to the Return-It box.
In Aug. selected as the finalist for Startup Nest by Korea Credit Guarantee Fund
In July, the Return-It Zero waste service launched
In May, certified as a venture company and received approval for location-based business
In April, signed an MOU with foodtech startup Eyou Company that develops customized side
dishes, lunch boxes, and food data platforms. The two decided to cooperate to develop ecofriendly multiple-use containers, healthy food culture, zero waste and food data ecosystem.
Starting May, Return-it services were used for Eyou Company’s regular delivery service.
In Feb., research center established

2020
In November, ItGreen established. Return-It business service launched

Source: ItGreen Blog
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The AI model lightening solution provided by Nota is NetsPresso. The NetsPresso platform supports
various 'pre-trained model' and can adjust settings to suit various model compression environments
such as delay, latency, size, and size. In particular, its strength is that it is possible to set an optimal
'lightweight parameter' suitable for the target device.
This is because parameter optimization allows for lighter, faster, and more accurate AI models to be
built. According to Nota, there is little difference in accuracy between lightweight AI models with
NetsPresso and AI models that do not. Inference time may be improved by up to 8 times. Using a
lightweight AI model built with the NetsPresso platform can dramatically reduce power consumption.
The company explains that it can reduce the cost of developing and maintatining AI products and
services by more than 80%.

DOMESTIC
CASE
Nota's AI Model Compression (lightweight) Technical Structure Diagram (Source: Nota)

There are also a variety of practical use cases. Lightweight AI models enable AI to be implemented on a variety
of edge devices (edge devices, terminal devices), such as low-end displays. Non-face-to-face access
certification solutions and real-time analysis of congestion and vehicle traffic for optimal traffic signal
generation are typical.
Industry: Providing AI (Artificial Intelligence) Model
Headquarter: Gangnam-gu, Seoul
Representative: Chae Myung-soo
Website: nota.ai/about.php

Nota is a provider of AI model lightweighting (compression) solutions. Through the research and
development of deep learning model lightweight technology, we have secured various source
technologies. In pursuit of the universalization of AI, the goal is to 'create AI that is independent
wtih anything based on the source technology of deep learning model lightweighting.' It provides
an optimized AI model that reduces barriers such as devices, data, and networks, enables
intelligent service development even in low-end devices where AI is difficult to apply, and reduces
cloud resources (resource consumption).
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It also provides a solution for analyzing or detecting specific situations (events) with image-based access
control. Some retail stores, such as discount stores, have used them as inventory and user-friendly analysis
solutions. Deep learning models can be optimized without AI experts.
Nota is recognized for its technology as an AI partner for Arm, a global semiconductor design (Fabless) and IP
(intellectual property) company. It is widely evaluated in the field of intelligent transportation system (ITS) in
relation to smart cities. This is because the AI model can implement on-device ITS with lightweight technoogy. In
the case of on-device ITS, faster computation is possible by reducing the time to move data to the server or
cloud. There is also less risk of data loss.
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Projects and Investments
2020
Attracted more than 10 billion won in funding including Series A (Attracting strategic
investment from both Samsung Group/LG Group, the only such case in Korea)
Established strategic partnerships (Intel, Nvidia, Arm, Amazon AWS, Samsung SDS, LG CNS,
SK Telecom)
Holding more than 25 patents and academic papers.
Establishment of a European subsidiary in Berlin, Germany

2019
Nvidia and Nota are Collaborating to Develop an ITS Solution (Source: Nota)

In fact Nota also worked on the task of controlling signals with Pyeongtaek City and ITS in Gyeonggi-do. The task
is to understand the level of traffic congestion in the video, and ai controls traffic signals to reduce congestion.
Its solution, developed by Nota, simultaneously analyzed image information from 16 channels and controlled
signals in real time. Nota is currently working with the California Department of Transportation to confirm
parking lot congestion in real time.

Securing Pre-A funding
Development of core technologies to reduce the burden for deep learning models
(paper/patent)
Establishment of a US branch h in San Jose, CA
Successfully carried out the PoC (Proof of Concept) project with Intel

2017
Selected for TIPS program with deep learning-based AI lightening technology

2016
Securing investments from NAVER D2SF, Bluepoint Partners Bridge
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With the COVID-19 pandemic, the use of digital non-face-to-face services has skyrocketed. In order for online
operators to safely provide non-face-to-face services, accurate user identification is required. However, the
only way to verify your identity online is to verify your identity that a national agency proves.
The problem is that id cards should be used at least 10 years to lifetime in a single photo. Id faces are often
different from current appearances, and even verification personnel may not be accurate.
Fullstech's 'Argos' starts here. Using AI, you can determine if a past photo is the same person within one
second, based on the position of the cheekbones, the distance between the eyes, and the characteristics of
more than 30 leisure areas that exist only on individual faces. When it is needed to check a person's face in a
non-face-to-face basis, Argos immediately determines whether the face image is falsified in real time and
attempts to use the identity in advance. Ai learns examples of how to create face forgeries in advance. When a
face is recognized by the camera, it is the principle of determining a counterfeit woman. In fact, falsified identity
information is submitted to Argos every day.

DOMESTIC
CASE

풀스택 (아르고스)
Source: Argoskyc

Industry: Artificial intelligence (AI) based Global Non-face-to-face Identification Service
Representative: Won-gyu Lee
Website: www.argoskyc.com/kyc

FullStack is a global non-face-to-face identification service provider based on artificial intelligence
(AI).
In 2018, the company launched Argos KYC, the first ID-based identification service using AI facial
recognition technology.
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Projects and Investments
2021
In June, selected for TIPS (Tech Incubator Program for Startups)

2020
In December, won the Venture Merit Award, the Minister of SMEs and Startups Award.
In December, selected as a joint developer of the blockchain-based DID visitor management
system for the Seoul Blockchain Support Center
In October, selected as Korea Credit Guarantee Fund's First Penguin, a startup support
program
In June, patent registration for contactless identity authentication system (10-2146552).
In April, patent registration for contactless authentication service provision system (102139257)
Source: Argoskyc

Unlike competitors who simply provide identity verification services, Argos analyzes the risks of money
laundering at once. Fintech companies need to analyze the risks of money laundering in order to comply with
financial regulations. Argos offers one-stop web services ranging from identification to the risk of money
laundering. Fintech companies can save more than 90% more than building and operating related systems
themselves.

In March, completed the Youth Entrepreneurship Academy

2018
In March, FullStack launched

Argos' Anti-Money Laundering (AML)', which is used to analyze the risk of money laundering is based on filtering
the list of critical figures. Provides up-to-date data analyzing the risks of money laundering and terrorist
financing for suspected money laundering. Argos' global AML database has vast amounts of up-to-date
information, from sanctions lists issued by international organizations and government agencies to political
highlights and negative media reports. Proper identification technology can be used not only in finance, but also
in hospitals, the sharing economy, commerce, and other industries.
Argos technology is AI-driven. More than 1,400 global target ID recognition and extraction accuracy levels are
99.8%. Argos AI performance is an assessment that competes with the world's best. In fact, sales are growing
twice as much every year, and the share of overseas sales is growing. As a result, FullStack is planning to go
global with the establishment of a U.S. subsidiary.
FullStack's goal is to automatically recognize and verify all 5,000 IDs worldwide using Argos and provide the
world's most accurate identification service. Won-kyu Lee, CEO of FullStack, predicted, "There will soon come a
time when it is rather illegal for a person to look at his ID with his eyes and verify his identity."
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Founded in 2010, AutoGrid is a virtual power plant based on artificial intelligence (VPP: Virtual Power Plant)
develops software for deployment and operation. Autogrid was founded by amit Narayan with the support of the
U.S. Department of Energy and Stanford University. Energy experts, software engineers, electrical engineers,
and data scientists are the main members, innovating the energy and environment through artificial intelligence,
claswood, and big data technology. Autogrid successfully invested in Series D on October 14 2021, at USD 85
million (KRW 99.8 billion).
Conventional power generation methods transmit power energy produced by large facilities such as thermal
power, hydropower, and nuclear power plants in one direction to consumers. Traditional power generation
methods are less energy efficient and use fossil fuels for high carbon emissions.
In terms of supply chain management, if there is a problem with the transmission network or if the production
facility is far from the consumer site, the entire area of use is cut off in the event of a temporary problem due to
natural disasters. As an alternative to overcoming this, micro grids come to mind. Microgrids can produce and
directly consume energy from region to region. Photovoltaic power generation, which is popular nowadays, is
also a method of microgrids.

출처: 오토그리드 홈페이지

overseas
case

Microgrids are difficult to match the production and consumption balance in household units. For example, if you
consume electricity from solar panels installed in each household, there are days when production is high, but if
the weather is cloudy, production is insufficient. In the event of this difference in production and demand, a
virtual power plant (VPP) connects the entire region's energy production to the grid: Virtual Power Plant) can
increase energy efficiency.
Each household equipped with solar panels becomes a power plant, and each home is spent and the remaining
electricity is integratedly managed by the virtual power plant and sent to a household that lacks energy. Balance
supply and demand by efficiently utilizing and managing scattered energy sources.
AutoGrid connects renewable energy facilities and energy storage through cloud-based software to implement
a system of virtual power plants that controls integration. Forecasting and development through cloud, artificial
intelligence, and big data analytics technology, increase energy efficiency through supply control. The power
grid is able to provide reliable energy even in natural disaster situations such as landslides, fires, hurricanes, and
earthquakes. These smart energy systems will also contribute significantly to reducing carbon emissions.

Industry: Energy
Headquarter: Redwood City, California, USA
Founded Year: 2011
Founder: Amit Narayan
Cumulative Investment: Series D (Cumulative Investment: $161 million)
Website: www.auto-grid.com
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Investment History

AutoGrid has attracted a total of $161 million through 10 rounds of investments. On Oct, 14th, 2021, secured
an investment worth $85 million in Series D led by SE Venture and participated by GS Futures, a U.S. venture arm
of GS group. Moore's Strategy Ventures, Solar Edge Technology, and Microsoft Climate Innovation Fund also
participated in Series D.

Market potential boosted by the implementation of the
Climate Change Convention

The energy industry, worth $1 trillion, is currently undergoing rapid changes. The paradigm has
already shifted from an energy production method backed by traditional fossil fuels to an ecofriendly and low-carbon emission method. The distribution method is also progressing from
centralized to distributed. Instead of several power plants, electricity is generated electricity
through numerous solar panel roofs and wind turbines.
Renewable energy, energy storage, and distribution technologies are changing existing power
grids. Software plays a vital role in maintaining the stable and efficient operation of the new
energy production and distribution methods. This is where virtual power plants kick in. AutoGrid
offers a power grid without carbon emissions that maximize efficiency of energy production and
distribution management.
On September 27, 2021, California's Clean Power Alliance (CPA) unveiled a plan of utilizing
AutoGrid's virtual power plant solution. The CPA announced that it would help bring about
positive climate change by stabilizing California's power grid infrastructure and providing clean
energy across the state.
AutoGrid is the No. 1 virtual power plant platform company selected by Navigant Research in April
2020. Guidehouse also announced Autogrid as the world's No. 1 virtual power plant platform.
According to P&S Market Research, a market research firm, the virtual power plant market is
expected to grow to $1.187 billion by 2023.
Once the UN Framework Convention on Climate Change is implemented, the market is expected
to grow further as each country's carbon reduction efforts will begin in earnest.

Source: AutoGrid
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Danderion began with a project by GoogleX and now supplies geothermal heating systems in the Eastern United
States. It attracts investment from Breakthrough Energy Ventures, a fund founded by Bill Gates, and is spurring
the expansion of research, development and service areas. It is emerging as a new air-conditioning energy
source because it can be efficiently installed in small areas using its own drilling facilities. Air conditioning using
geothermal energy is emerging as a new eco-friendly energy source. Geothermal heat is a clean energy without
carbon emissions that can efficiently cool the inner space.
Geothermal heating works by installing an underground pipe system in the residential area to move heat from
the underground. In summer, the underground temperature is lower than the ground and high in winter, so it can
be used for both heating and cooling. It is a method of shedding the oil through the pipes, raising the
underground heat to the ground in winter and, conversely, lowering the heat in the summer. The pump is used to
raise the geothermal heat to the ground and energy is used to operate the pump, but the energy used for
operation is significantly lower than the energy consumed by the system during normal heating and cooling.
Geothermal heating has the effect of saving monthly fuel costs for individual households. There is less noise
than conventional air conditioning systems. There is no risk of poisoning carbon monoxide when using fossil
fuels.
출처: 단델리온 에너지 홈페이지

overseas
case

Danderion began supplying geothermal heat pumps to the market in June 2018, less than 20,000 U.S. dollars
(about 23 million won) in its own design and construction. Currently, we provide geothermal heating and heating
facilities construction and operation services. Install in residential housing or residential yard. Starting in New
York, USA, the service area was expanded to the Northeast, including Connecticut, in September 2020.
Founder Kathy Hannun, from Alphabet X Lab (formerly Google X), founded Danderion Energy with her colleague
James Quazi. Danderion Energy was one of Google X's projects before 2017. Casey and James studied drilling
techniques needed for geothermal power on Google X. As a result, drilling rig rains, which are small in size and
highly productive, can be developed to perform tasks that are not possible with typical rigs.
So far, more than 700 geothermal
heat pumps have been installed in
New York and Connecticut,
according to Danderion.

Industry: Energy
Headquarter: New York, USA
Founded Year: 2017
Founders: James Quazi, Kathy Hannun
Cumulative Investment: Series B (Cumulative Investment: $64.5 million)
Website: dandelionenergy.com
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Investment History

Dandelion Energy attracted a total of $65.88 million through six rounds of investments. On Feb. 22, 2021, in its
Series B investment, Dandelion Energy attracted $31 million in Series B investment including funds from
Breakthrough Energy Ventures founded, a clean energy investment fund founded by Bill Gates, and Jeff Bezos,
Michael Bloomberg.

Geothermal heating: the task of overcoming the construction barriers

Dandelion Energy seeks to replace existing heating systems with its geothermal heating
services. To achieve this goal, Dandelion Energy must overcome cost burden issues and user
perception. Despite having advantages, geothermal cooling and heating require initial
construction such as drilling in the yard, for which initial investments are needed.
According to Dandelion, half of the customers wanting to use a geothermal heating system have
too small a yard for existing equipment to access. Dandelion developed its own device to enable
excavation even in a small space. To reduce costs, Dandelion, all processes are carried out in a
vertically integrated manner. In other words, it does not rely on subcontractors and directly
proceeds with all parts from manufacturing its own heat pump to installation.
Nevertheless, the general cost of installing a geothermal heating system is $50,000 on average
for a house of about 2,000 square feet. However, since there is a government tax support
benefit, users end up paying about $20,000 for installation. In order to reduce the initial cost
burden, Dandelion offers an installment scheme, in which customers can pay about $150 a
month.
The company mainly operates in the eastern part of the US. There are several restrictions for
expansion. Just as solar energy is greatly affected by the weather, geothermal heat has regional
and environmental restrictions for construction. Western regions such as California, where there
is a risk of earthquakes, may be reluctant to geothermal power generation.
Solar energy also invited a lot of concerns in the early stages. However, it is now considered as
eco-friendly energy with its penetration rate increasing due to cost reduction achieved through
improved efficiency of solar panels, stable government policy support, and tax benefits.

What Customers using Dandelion Energy do for the Environment (Source: Dandelion Energy)
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A geothermal heating system is also expected to be in the spotlight as a new alternative to new
eco-friendly energy. Related markets such as carbon reduction, increased demand for ecofriendly energy, and climate change agreements are expected to grow further. We are looking
forward to what kind of growth Dandelion Energy will achieve.
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Smart city creation projects, which are being worked together by public officials by city, are being promoted in
various categories. Examples include smart parking using parking apps, smart water management, and public
Wi-Fi. The key to creating a smart city is an open data platform. Companies develop platforms, citizens provide
information through platforms, and government agencies use the information gathered to increase efficiency. It
is characterized by the ability to leverage data in various sectors because data is built through interactive
communication between citizens and governments.
Hayden AI maps the entire urban environment. It is an integrated platform that makes the real world a digitally
replicated virtual space. It was established by city officials to help understand the challenges facing the city and
improve the quality of community life for residents.
Harden AI is an innovative startup aimed at creating a safe and sustainable city. The company uses artificial
intelligence (AI) and data technology to build public information utilization systems for solving urban and traffic
problems. Provides information that allows drivers to use their mobile phones to stay safe on the road. It helps
governments control efficient and safe traffic flows. It also provides a system to help you run public
transportation smoothly.
The integrated platform built by Years AI combines sensor data with 'Digital Twin' technology to simulate a
variety of scenarios. The key is to help the city government run efficient corrective operations while producing
actionable results and utilizing them in various fields such as transportation, fire, health, and law enforcement.
overseas
case

There are two main services on the platform built by AI.
Perception Systems

Perception Systems is a perception system for urban vehicles in the year or in the year. It helps automate
complex urban transportation processes and improve public services. Build a spatial recognition system that
can view and infer 3D. The system gathers information collected from vehicles throughout the city. Users can
easily understand the traffic situation in the city using this data.
There are also a variety of applications. The 'Autonomous Bus Lane Enforcement' controls congested transit
bus lanes to help protect the safety of drivers and occupants and improve traffic flow.
Industry: Transportation
Headquarter: Oakland, California, USA
Founded Year: 2019
Founder: Chris Carson
Cumulative Investment: Series A $20 million investment (cumulative investment: $30.3 million)
Website: www.hayden.ai

Recently, various pilot projects for the creation of a smart city are being conducted in the United
States. The main purpose of a smart city is to create and share interconnected data to solve
inefficient problems such as transportation, environment, and housing that occur in city life, and
to provide a pleasant environment for citizens.
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The technology is also used in school bus systems in U.S. public schools. The school bus uses a sign to ensure
the safety of the surroundings when stopping to get on and off the student. It is also used to automate this to
free up essential space, including school zones.
It also solves problems caused by vehicles parked in the road cleaning area. Expand the control of main stop
vehicles through a system for road cleaning. Data is used to ensure that road cleaning is done efficiently and in a
timely manner. It also provides technology to help users reach their destination on time by securing loading and
unloading areas at the airport.
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Safe Sense App

Safe Sense App is a user-engaged smartphone app. It is a
way for individuals to provide information about road safety
through a smartphone app and help improve traffic flow. It
also provides money compensation to informatists.
The driver who downloaded the app can install the phone on
the car stand and use it as an AI-powered dashcam that
detects danger in the road in real time as the mobile phone
rear camera recognizes the road conditions in front of the
vehicle in real time.

Source: Hayden AI

The data captured from the user's camera is connected to a
mobile network and reported in real time on dangerous road
conditions. For example, it is a system that automatically
reports when variables occur in the province, such as rowdy
driving in the school zone, obstacles in bus lanes, and fire
hydrant blocking. Information Engineers can provide
information on road conditions in the area where they are
traveling, while also providing safety, and they can take a
small monetary advantage.

Investment History

A total of 11 companies have invested in Hayden AI. In the seed round, AutoTech Ventures and Bootstrap Labs
funded $9.5 million. In its Series A funding in Aug., it secured $20 million in investment.
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We Need to Solve City Traffic Jams, but We also Need to
Solve Privacy Issues.

According to the World Bank in 2020, 4.2 billion people, about 55% of the world's population, live
in cities. This trend is expected to continue, and by 2050 the city's population is expected to
more than double in the current population. Seven out of 10 people in the world live in cities.
In this situation, the creation of a "smart city" is an unstoppable flow. Managing growing demand
with limited resources remains an important homework for citizens as well as the city
government.
Because of this new ideas and innovations are taking place everywhere to create smart cities.
This is because "sustainability" has also emerged as an important topic in urban growth. 80% of
the world's GDP is generated in cities. Efficient and smart city operations are essential to
keeping this flow going.
So what will smart cities look like in the future? The future city is likely to transform into a
process of efficiently solving various problems across different areas and improving the lives of
its residents through innovation. In this process, data is collected using various sensors, and
efficient results are derived by managing it through artificial intelligence. It is expected to evolve
into a way to achieve sustainable growth with the environment while applying this to corrective
operations.
This trend is reflected in the year's AI and focuses on solving the city's traffic problems.
By combining artificial intelligence and data technology, we are developing a public information
system and developing ways to use that information to improve road communication by allowing
users to collect data through mobile phones.
In the year ahead AI is dreaming of creating a digital city. City planners and policy leaders are
informed to make the right decisions. The company combines the collected data with Digital Twin
technology to simulate a variety of scenarios. It provides the greetings created here. This
resource helps with transportation, related regulations, and legislation.
Currently the key technology of AI in the year is automating camera-based traffic violations. In
reality, however, it is only to be aware of the dangers on the road in advance. As a result of urban
problems, smart city creation requires a complex and three-dimensional approach not only on the
road but also in various areas.
It should also be accompanied by the development of 'digital sensing' and 'control technology'
that can support this. Privacy issues are also a potential risk. Currently, ai's platform has the
potential to create privacy issues. The Safe sense app analyzes the video recorded by artificial
intelligence-based systems by turning on the smartphone app on the car to record road
conditions. Those exposed to the video may violate their privacy because they were without their
consent. In order to address this, various government-level legal regulations and support
measures are expected to take place along with technology development.
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The United States, with a large chunk of land, must use transportation such as self-driving and taxis, even if it
tries to use nearby amenities in states other than the city. The same goes for schools. Because of schools that
are often located far from home, parents should take their children to school or use school buses.
Safety concerns arise when using school buses. This is because it is difficult to gain visibility into the routes of
students using school buses. The difficulty of securing student mobility visibility has a significant impact on the
efficiency of school bus operations, resulting in huge cost challenges for school budgets. Zum, a startup that
has emerged to address this, has recently attracted attention for its investments in the state and companies.
Zum is a cloud-based platform startup that provides real-time transportation interfaces for students' safe
movement. Yellow school buses in the U.S. are a symbolic means of transportation for safety, but parents or
schools have failed to provide real-time bus routes and safety services for students.
Zoom has gained visibility to ensure safe movement based on these problems. It provides proper route
navigation and vehicle boating, and a route optimized for real-time changing traffic conditions. It provides
services for efficient operation of school buses and student safety.
Located in Redwood City, California, USA Zoom already offers school bus services in Oakland, Los Angeles,
Seattle, Chicago and Dallas. He is currently responsible for transporting 3500 students from 150 schools. Zoom
distributes vehicles of various sizes, including 206 buses and vans, to suit school sizes and applications.
overseas
case

All vehicle drivers must obtain a safety program and a license provided by each city and school. Students must
also complete social emotional learning (SEL) programs to build relationships with students, identify and
respond to harassment and abuse measures, emergencies, and educational programs for special students.
Drivers must comply with safety protocols to be followed when getting on and off, and parents and officials can
view the profile of the driver of the school bus vehicle at any time on the platform.

Industry: Transportation, Smart City
Headquarter: Redwood City, California, USA
Founded Year: 2015
Founders: Ritu Narayan, Vivek Garg
Cumulative Investment: $201 million (Final Round: Series D)
Website: www.ridezum.com

Source: Zum
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The dashboard provided by the Zum platform allows you to track all students' getting on and off, and to see the
exact time they're going to go to school. Parents, schools, etc. are also quickly reported for accidents or risks on
the move. Parents can cancel and change their time at any time via flat form.

Zum that Expands Cooperation with the City

U.S. school buses carry 27 million students and travel more than 3 billion miles a year. 82 billion U.S. dollars a
year is spent on running it in schools, the second largest after payroll expenditures. With Zoom's service, the
school reduced the cost of running the school bus by 10% and reduced unnecessary school buses by 35%.

Zum and the San Francisco Unified School District (SFUSD) signed a five-year service contract to
transform transportation services throughout the San Francisco region.

Zum services not only ensure student safety, but also provide cost-effectiveness for schools. Furthermore, the
company announced that it would convert all operating vehicles into EV vehicles by 2025, demonstrating its
commitment to achieving sustainable goals.

This is the largest contract signed by a startup and a school district since signing a 53-milliondollar contract with the Oakland Unified School District in 2020. SFUSD said it expects the deal
to save an average of 3 million U.S. dollars per year.
SFUSD officials said that gaining visibility to identify students' routes was a major challenge and
that families would be able to track them throughout the process and use services to identify
and communicate with drivers, minimizing risks.
The deal included supporting the city of San Francisco to power the entire zoom vehicle by 2025.
This means that the city actively works together to increase school operational efficiency and
achieve sustainable goals.
This effort in San Francisco is the first time in 40 years that students have been active in
improving transportation solutions to keep them safe.

Source: Zum

Investment History

On October 6, 2021, Zum announced that it secured $130 million worth of Series D funding. Since then, the
company’s valuation reached $930 million.
In the latest funding, Softbank Vision Fund 2, Sequoia Capital, BMWi Ventures participated, and Softbank
investor Andrew Straub joined Zum’s board of directors.
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Recently, U.N. Secretary-General Antoniu Guterres called on leaders of each country to take an active response
to climate change during a summit of 20 major countries (G20). Secretary-General Guterres raised concerns
that continuing the current state would cause global temperatures to rise to at least 2.7 degrees. It is 1.2
degrees higher than the original estimate of 1.5 degrees.
In recent years, summer temperatures in the region near the Arctic have reached a whopping 30 degrees, and
glaciers are melting at a rapid rate. Because of this, the weakening of the jet stream surrounding the Arctic has
sent a wave into the eastern Part of the United States.
Carbon dioxide (CO2) is the biggest cause of global warming. As the use of fossil fuels increases, the amount of
carbon dioxide emitted in the atmosphere has increased dramatically, creating a greenhouse effect. Solar
energy in the earth must be reflected off the surface and discharged back out of the earth, and carbon dioxide
absorbs it and emits radiant heat back into the earth's air, creating a greenhouse effect that makes the earth
hotter.
Is there a way to remove carbon dioxide from the atmosphere to solve global warming? CarbonCapture is a
startup that can answer this question.
CarbonCapture creates a modular Direct Air Capture (DAC) device to remove huge amounts of carbon dioxide
from the atmosphere. DAC is a carbon dioxide capture device that uses an inhaler to suck in air and then
separate carbon dioxide and store or process it separately.

overseas
case

CarbonCapture collects about 100 tons of carbon dioxide per year. That's the amount of CARBON DIOXIDE
emitted by 22 cars in a year. About 100 tonnes per year is very small compared to its peers' large competitors.
For example, Climeworks, a Swiss company specializing in carbon dioxide capture technology, collects
approximately 4,000 tons of carbon per year. However, why is carbon capture attracting attention?
Compared to other companies in the industry carbon capture's innovation lies in modular DAC systems. Modular
DAC devices have the advantage of being able to develop into large-scale facilities according to the size of the
project. Modularization lowers costs, allowing

Industry: ESG
Headquarter: Los Angeles, California, USA
Founder: Bill Gross
Cumulative Investment: $43.6 million (Final Round: Series A)
Website: carboncapture.com
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Investment History

CarbonCapture managed to attract $35 million worth of Series A investment in October 2021. For this
investment, Prime Movers Lab, Marc Benioff's Time Ventures, International Mining, and steelmaker Rio Tinto
participated.

Reducing Carbon Dioxide Collection Costs is a Key

CarbonCapture has Developed a Technology to Remove Carbon Dioxide from the Air. (Source: CarbonCapture)

The carbon capture technology is key to meet the price points that developers and government incentive
structures can support. In this respect, the modular DAC device of carbon capture can provide a reasonable
price, which is suitable for the initial business and has the advantage that it can be designed according to the
project size.
Second, you can use a mineral called 'zeolite'. Zeolite is inorganic and inexpensive and non-toxic. Zeolite, which
can be obtained from mineral resource development companies, produces water through carbon capture's
carbon capture unit. 1 to 5 tons of pure water can also be collected for 1 ton of carbon dioxide collected from
the air. This can be useful in areas that are dry or affected by drought.
For this reason, CarbonCapture has attracted the attention of various mineral companies. In Minnesota, the
company has partnered with nickel, copper and cobalt mining investor 'Rio Tinto' and metals company 'Talon' to
conduct performance verification and prototype development for technology commercialization. The company
also provides technology to joint venture company '1PointFive' for a project (billion U.S. dollars) to capture 1
million tons of carbon dioxide per year in Texas.
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Experts expect carbon dioxide capture technology to play a key role in addressing climate
warming. Carbon dioxide capture technology is essential to reduce global warming to 1.5 degrees
Celsius by 2100, according to the United Nations International Panel.
However, in order for the initial technology to be commercialized, costs must be dramatically
reduced. According to data researched by the nonprofit organization Carbon180, the cost of
building carbon dioxide capture technology is currently between USD 200 and USD 600 per
collected CO2 ton. In order for this technology to be commercialized, it must be lowered to 100
USD per ton.
CarbonCapture has not disclosed accurate cost or pricing data for its technology, but said it
could reach the 100-dollar threshold being discussed. In addition, increased government support
for the technology is likely to make it possible to lower the rate of the lower.
Large-scale carbon capture projects can experience costly failures, requiring small-scale testing
before they can be deployed in earnest. Carbon capture's modular approach has great benefits,
especially since it must be able to meet local demands.
To avoid the worst of global warming the world must remove 100 billion to 1 trillion tons of
carbon from the atmosphere by the end of this century. In this respect, carbon dioxide capture
technology in the atmosphere is expected to be a key technology in preventing climate warming
in the future.
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In recent years, many people have increased their vegetable intake due to increased interest in their health. As
interest in animal ethics increases, more vegetarians and more vegetables are consuming.
Supply is not smooth compared to the rising demand for vegetables. There are fewer and fewer lands where you
can farm and harvest vegetables through urbanization and desertification. In addition, corona pandemics have
led to agricultural workforce problems. In the United States, immigrants, who accounted for a significant portion
of the agricultural workforce, returned home after the start of the Corona Pandemic. In recent years, the lack of
all industrial personnel has disrupted production.
Logistical challenges have also taken a toll on agriculture since the Corona Pandemic. Crops produced in the
countryside must be shipped to major cities, which are the main sources of consumption, which has caused
disruptions to the operation of logistics centers and a shortage of shipping personnel, which has dramatically
increased logistics costs.
How can we address the growing demand for crops with a growing urban population? The way it came out is
'urban agriculture.' It is to grow crops in the city's free space, such as building rooftops and walls. Urban
agriculture can reduce the logistics costs of agricultural water while making efficient use of space. Introducing
Infarm, a leading urban agriculture company that is still experimental in some regions.
overseas
case

Investment History

On March 5, 2021, Infarm said it attracted $100 million worth of undisclosed investment. The latest disclosed
investment funding traces back to September 2020 when it announced a Series C funding, backed by several
European venture capital companies including Israeli investment company Hanaco Venture Capital, Atomico of
the UK, and Bonnier Ventures of Sweden.
Industry: ESG Green Tech/Smart City
Headquarter: Berlin, Germany
Founded Year: 2013
Founders: Erez Galonska, Guy Galonska, Osnat Michaeli
Cumulative Investment: $44.5 million (Series Undisclosed)
Website: www.infarm.com
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Key Products and Services

Infam primarily collaborates with grocery stores to grow crops in urban buildings. Vertical farming is a startup. It
operates approximately 600 vertical farms in Germany and other European countries, as well as in the United
States, Canada, and Japan. In the U.S., the company collaborates with grocery chain QFC and operates more
than 10 vertical farms in Seattle and nearby cities.
Vertical farm is a space that resembles a refrigerator, and is an AI management system that maintains
environments such as light volume and moisture to match the characteristics of plants. You don't have to worry
about pests because you grow vegetables in this controlled system. It can produce organic, eco-friendly
vegetables that do not use chemical fertilizers as well as pesticides. It can also save 95% water compared to
traditional farming methods.
As with all urban agriculture, they are produced and consumed in cities, reducing shipping costs and consequent
carbon emissions.
The vegetables are wrapped in paper like bouquets of flowers and sold in containers with a little dirt for
hydroponics, with roots. Because the roots are intact, if the consumer wants water-washable equipment at
home, they can basically lay it out and grow it. As with typical hydroponic vegetables, the roots are placed in a
perforated case, and under the roots are barrels of water underneath. Prices are a bit more expensive than
regular vegetables, and they are a little cheaper than organic ones.

Reduce Carbon and Support Children's Education

Vertical farming is an efficient way to reduce the city's carbon emissions. It may take a little time
to introduce residential spaces such as houses and offices, but places with direct vegetable
demand, such as grocery stores and restaurants, will be relatively popular.
On the other hand in addition to eco-friendly and carbon emissions, there is another effect that
can be expected from vertical farming. It is the education and health of the children. Feeding
children vegetables is mostly parents' biggest challenge and concern. If there is a vertical farm in
a place where children often go, such as marts, apartments, and schools, they will be curious
about vegetables. Curiosity about vegetables won't immediately lead to vegetable intake, but at
least plant common sense can grow. If you add activities that children can participate in and
nurture themselves, this can also help them develop their toughness.

Infarm Vertical Farming Farm (Source: Infarm)

Infarm Stand at a Mart in Seattle (Source: The Miilk)
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The company has already attracted investment from Bill Gates' Breakthrough Energy Ventures and Climbmates.
In July 2021, Siemens AG led to a five-million-dollar mock Series A investment. Its headquarters are in
Bloomington, Minnesota, and R&d-Sensor is located in India under the influence of an Indian-born founder.
The key to the 75F technology is air conditioning optimization control. It uses wireless connectivity, cloud, and
artificial intelligence (AI) to automatically regulate the temperature of offices and commercial buildings, and to
control the 'HVAC control system' that allows effective control of the indoor environment.
The 75F also features a system vertical series. It connects to the interface (API) of existing air conditioning
equipment and develops sensors to sensing room temperature and air quality, equipment to sensing
temperature and air quality outside the building, and control units that control the entire system. This enables
integrated connections between systems.
Customers with 75F smart sensors and controls are experiencing 41.8% energy efficiency. This reduces carbon
emissions. The advantage is that it is easy to connect with existing equipment, making it easy for building
managers and building owners to install equipment in buildings.
overseas
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While dividing the entire building area and managing zone temperature and air quality, the system is being built
to refine and optimize the system without any special programming.

Industry: Building
Headquarter: Berlin, Germany
Founded Year: 2012
Founders: Erez Galonska, Guy Galonska, Osnat Michaeli
Cumulative Investment: $44.5 million (Series Undisclosed)
Website: www.infarm.com

With the COVID-19 pandemic, people's interest in health and the environment has increased. Especially
when you stay indoors, including at home
As we grow, there is also a trend to create a smart energy use and an indoor environment for health,
such as air and temperature. In the U.S., machine learning-based home room temperature control
systems such as Google's Nest are spreading widely. However, energy management systems for
commercial buildings are still not well known and development is slow.
75F is a company that develops smart building management systems based on the Internet of Things
(IoT). Cloud computing and machine learning
Based on technology, we are developing technologies to increase building intelligence and optimize
efficient air conditioning and interior lighting.
140

Introduction of Building Management Solutions (Source: 75F)
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Investment History

75F raised a total of $29.9 million from five rounds of investments. On July 16, 2021, through Series A round, it
collected a fund worth $5 million from investors including Siemens AG, WIND Ventures, and Breakthrough
Energy Ventures.

Lower Energy Costs and Lower Carbon

The 75F proposes countermeasures to global issues such as economic benefits and climate
change through energy savings. It also promotes the quality of life and health of those living in
the building.
Six percent of the world's greenhouse gas emissions come from commercial buildings. Twelve
percent of U.S. greenhouse gas emissions into the atmosphere reportedly come from buildings. A
significant amount of energy is used to regulate the heating and cooling of buildings. In general,
we believe that these problems can be solved through building design and building control
technology innovations. However, the conservative construction industry is relatively slow to
innovate compared to other sectors.

Key Products and Services

The 75F's system reduces installation time, increases user productivity and comfort, while reducing the cost of
facility managers. We provide predictable building automation services through vertically integrated smart
building solutions, including wireless sensors, equipment controllers, and cloud-based software.
Energy saving: The 75F's machine learning-based, predictable intelligent system can reportedly reduce
energy costs by 30 to 50 percent.
Improving the quality of indoor air: The 75F system senses the difference in temperature between the
room and outside, and uses external air to provide a low-cost cold wind when there is a temperature
difference. In addition, indoor air quality sensors help residents improve their dryness by determining
when ventilation should be vented.
Improved return on investment (ROI): The 75F smart technology makes the most of the internal
resources of the company that is introducing it. It minimizes the installation of new system to help save
on air conditioning costs. According to the company, the profit margin of investment can generally be
increased within two years.

Until just before COVID-19korea also struggled with fine dust. In such situations, creating a clean
indoor environment is an important issue directly related to health and happiness. Providing clear
air and temperatures that people can feel comfortable with can be costly and costly for building
owners.
The 75F offers an alternative way to address both of these issues. It provides a system that
lowers energy costs, reduces carbon emissions, and creates a pleasant indoor environment.
In particular it is noteworthy in terms of efficiency that it is not only about replacing the entire
system, but also attaching the 75F solution via an Ad-hoc method to the existing air-conditioning
system.
The 75F building energy management and optimization technology, which can reduce carbon
emissions and increase energy efficiency, is expected to gain more attention in terms of
addressing climate change, which has become increasingly serious in recent years.

Improved weather forecasts and comfort: The 75F's air-conditioning system utilizes external weather
information and technology to predict the presence of people in the interior space, creating a
comfortable indoor environment while adjusting the temperature in the building in advance.
Automation: From the moment the solution is installed in the building, the 75F's smart HVAC solution
learns and controls the 'dynamics' of the building's temperature and environment.
142
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The enVerid System is a startup that improves the energy efficiency of buildings and residential facilities, the
main component of the city. Improve the air conditioning system (HVAC) of buildings and residential facilities to
save energy consumption. It supports the implementation of ideal smart cities in terms of environment, society
and governance (ESG) by reducing carbon emissions while improving indoor air quality.
The enVerid System has already been proven to be technically proven with a variety of awards. Improves air
conditioning system energy by up to 40% in new and existing buildings. It attracts investment from
Breakthrough Energy Ventures, a fund founded by Bill Gates and is recognized as a clean energy company.
HVAC is an abbreviation for Heating,
Ventilation, and Air Conditioning. This means
heating, ventilation, and air conditioning, and in
our words, air conditioning systems (air
conditioning systems: HVAC).
It is a facility technology that sends outside air
into the room, regulates the temperature of
the air entering the room through an air
purification device, and discharges dust
through ventilation of dirty air in the room.

overseas
case
Source: enVerid System

Air conditioning systems are an important part of the design, residential and commercial buildings of office buildings,
including skyscrapers. For safe and comfortable housing and buildings, the room temperature and humidity must be
controlled using fresh air from the outdoors.

Industry: Building
Headquarter: Boston, Massachusetts, USA
Founded Year: 2010
Founders: Israel Biran, Udi Meirav
Cumulative Investment: Series B (Cumulative Investment: $24.7 million)
Website: enverid.com
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South Korea has developed a culture of ondol for heating and uses additional air conditioning for cooling, but the U.S.
uses air conditioning systems mostly in commercial facilities as well as in ordinary residential homes. The United
States has a centrally controlled air conditioning system in residential buildings, including houses, and is used for
heating, cooling, and air circulation through blowers. The relevant market size reaches 15.16 billion U.S. dollars (17.9
trillion won).
Energy is consumed in various functions for residential and building operations, many of which are consumed by air
conditioning systems. The high efficiency of such energy-consuming air-conditioning systems not only saves energy
costs, but also contributes to reducing greenhouse gas emissions.
The company was founded in 2011 by its president, Dr. Woody Meilab, and Dr. Israel Biran. Its headquarters are in
Boston, where the Development Institute is located in Haifa, Israel.
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Investment History

The enNverid System has secured a total of $24.7 million in funds through three rounds of investments. On April
28, 2020, its Series B funding attracted $20 million from investors led by Bill Gates-backed Breakthrough
Energy Ventures and also participated by Ajax Strategy, Building Ventures.

Air Conditioning System, Saves 40% Energy

The U.S. Energy Information Administration (U.S. According to Energy Information Administration,
electricity usage for internal cooling (space cooling) in buildings in the U.S. residential and
commercial sector is estimated to be approximately 392 billion kilowatts (kWh) in 2020. This
e.p.m. is about 10 percent of the total U.S. energy consumption.
In the residential sector limited, cooling power usage is about 236 billion kilowatts, equivalent to
about 16 percent of the total residential power consumption and 6 percent of all U.S. electricity
consumption.
The commercial sector, including commercial and institutional buildings, used about 155 billion
kilowatts for cooling in 2020, equivalent to about 12 percent of total commercial power
consumption and 4 percent of all U.S. electricity consumption. The air conditioning system
(HVAC) used for ventilation and air conditioning accounts for 46% of the average energy
consumption of U.S. households. It uses the most energy from a single device or system used at
home.
The enVerid System saves energy used by up to 40% of air conditioning systems while
maintaining the same ventilation and air conditioning efficiency in new and existing buildings. For
this reason, Bill Gates' clean energy investment fund Breakthrough Energy Ventures has been
noted and invested. The enVerid System chose a method of improving existing facilities to save
energy and minimize carbon emissions. It uses existing facilities to draw faster and realistically
reach the goal of an eco-friendly smart city.

Source: enVerid System
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One of the hottest words in the U.S. market in recent years is ESG (Environment, Society, and Governance). If
green social responsibility investments in the past were somewhat formal, the desire for ESG to protect the
environment, pursue the right thing, and maintain good governance became a reality with COVID-19.
ESG is now the biggest concern for U.S. companies, as the most mentioned word in the earnings conference call
was ESG by S&P500 companies in the third quarter of 2021. Morgan Stanley predicted that if FAANG
(Facebook, Amazon, Apple, Netflix, and Google) took control of the 2010s, the keywords for the next decade
would be ESG. One of the reasons why ESG is increasingly important is that the Z-generation, which has been
actively investing in capital markets, is particularly active in ESG investment.
The importance of water in protecting the environment, one of the ESG's, cannot be overstated. In September, a
brain-eating amoeba (Fowler Free Amoeba) was detected in tap water in Jackson City, Texas, USA, and declared
a disaster. With a high lethality rate of 97%, the state recommended that you do not use tap water for any
reason other than to flush the toilet water.
In the United States, where tap water use has become more and more routine in cities, citizens are increasingly
thirsting for safe water.

overseas
case

Industry: Building, Clean Tech
Headquarter: San Francisco, California, USA
Founders: Aaron Tartakovsky, Igor Tartakovsky, Ilan Levy, Oded Halperin
Cumulative Investment: $3.75 million (Final Round: Seed)
Website: epiccleantec.com
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Epic Cleantec is a company that develops wastewater treatment and reuse systems installed in residential and
commercial buildings. You can reduce the demand for water in a building by as much as 90% by converting water
(toilet wastewater, cooling tower water, etc.) used for non-drinking purposes in your home or building into reusable water. The growing importance of environmental protection has also increased interest in the company,
which makes water re-used.
As the country develops, urbanization becomes worse and worse. Traditional sewage treatment methods make
it difficult to handle wastewater throughput in the city center. Epic Cleantec noted this. Developed urban
wastewater treatment systems for growing cities and changing regions.
Installing this system in individual buildings enables self-purification of used water. Purified water is reborn as
water that can be used for non-sounding water (such as washable cremation rooms, irrigation, cooling towers,
etc.), crop cultivation, gardening and greenery, reducing the building's water demand by up to 90%. In addition,
solids separated during the filtration process are converted into good quality fertilizers. The offering is replaced
with new water, which saves money as well as upcycling it with fertilizer.
Epic Cleantec's wastewater treatment
system is designed with a small and easy
modular installation for all building
environments and configurations. With
approximately 150 sensors and redundant
safety controls, it is about 40% more
energy-effective than other competitors.

Epic Cleantec Wastewater Treatment System
(Source: Epic Cleantec)
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Investment History

Epic Cleantec attracted $2.6 million in its seed funding in July 2020 and with that, its accumulated investments
totaled $3.75 million. For this round, SoulCycle co-founder Elizabeth Cutler, a number of venture capitalists,
including Dr. Kathy Fields, co-founder of Rodan + Fields, and several angel investors, including real estate
industry leaders, participated. Epic Cleantec plans to secure its leading position in the recycled water market by
securing talents with the investment.

Smart City Essential 'WaterTech'

ESG management is no longer an option, but a necessity. The watertech market is more
attractive, combining the ESG's axis environment, among other concepts for water reuse, with
new technologies and smart water systems.
Recently California, Texas, and Florida have enacted new regulations allowing the use of water
reuse systems. San Francisco, California, recently passed an ordinance requiring the installation
of water purification stems in all new commercial buildings over 250,000 square feet. Under the
ordinance, individual building water purification systems (blackwater systems) were installed in
the Salesforce Tower building, which boasts the tallest building in the area.
Epic Cleantec is the winner of the UN Climate Change Summit 2019 and the World Changing
Ideas Awards 2020. Epic Cleantec underwent an 18-month system development test at
Stanford University in 2019. Nema Apartments, a residential building in downtown San Francisco,
has since 754 epic systems have been successfully installed. EpicCleantec systems have
already entered several high-rise development projects and will be expanded in the future.
COVID-19 recognized the value of green management to us. Water reuse management
innovations help build a sustainable water circulation system and free up resources.
The emerging water project, which is combined with fourth industrial new technologies such as
artificial intelligence(AI), Internet of Things (loT), and robots, is expected to expand new markets,
enhance technological innovation, train professional people, and create high-quality jobs. The
flow of global water projects is leading to active development participation of private companies
and SMEs that are growing beyond the geomedic. This is followed by government investment and
deregulation.
Europe's global water project is now taking the lead in the United States. The U.S. is focusing on a
new Sorza One trend: water reuse projects. Companies leading the way in water reuse will be able
to secure the brand value of "pursuing sustainable management to fulfill social responsibility."

Source: Epic Cleantec
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Improving traffic is one of the big challenges of modern cities. This is because it is directly related to increased
travel time, wasted energy, and even stress on city members. This problem is becoming more acute due to the
dense population of large cities and the density of critical facilities.
Governments and urban engineers around the world are working on ways to improve the problem. There are
several detours or new means of transportation. There are also ways to prevent traffic jams by dispersing
government buildings and businesses to other cities. However, these methods are generally time-consuming
and expensive. For example, a new subway line can take an average of 4-5 years.
Can't we improve traffic jams a little faster, easier, and less? The answer lies in the delivery vehicle. According to
data released by the World Economic Information Rum (WEF) in 2020, delivery vehicles will increase by 36%
now in the world's top 100 cities over the next decade. There are additional risks, such as slower driving speeds
than regular vehicles, higher carbon emissions than standard vehicles, and higher accident rates.

overseas
case

Interplai Mutl Robot System (Source: Interplai)

Industry: AI/Logistics
Headquarter: Ann Arbor, Michigan, USA
Founded Year: 2020
Founders: Eddy Chiang, Mark Crawford
Cumulative Investment: $36.1 million (Series Undisclosed)
Website: interpl.ai
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Last Mile Delivery: The steps to deliver directly to consumers during shipping) are companies that solve this
problem with robotic vehicles. It is an Interplai startup in Ann Arbor, Michigan, USA. Founded by CEO and CTO
Mark Crawford and venture capitalist Eddy Chiang, who worked in Ford Motor's autonomous driving division.
They are trying to reduce traffic jams and reduce, delivery costs with small delivery vehicles and logistics
management solutions equipped with artificial intelligence robots.
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Investment History

On Aug. 30, 2021 Interplai received seed investments Plug and Play, a famous startup accelerator, whose
investment is considered as a golden ticket for a startup.

Last Mile Delivery, Deregulation Issue

Improved last-mile delivery will greatly address the city's transportation and environmental
challenges. According to data from Accenture, a global consulting firm, the Micro Fulfillment
Center in three cities: London, Sydney and Chicago: consumers take goods directly from local
stores) to reduce traffic congestion and carbon emissions.
Key Products and Services

Interplai is developing the Mutl Robot System (MRS), a last-mile delivery vehicle consisting of several robots. Two
delivery vehicle robots with smart containers and a small delivery robot about the size of a medium-sized dog that
can travel to India are collaborating.
When the delivery vehicle robot arrives at the delivery location, a small delivery robot goes to the delivery vehicle.
The delivery vehicle robot detects a small robot and lowers the container with a lift mounted on the truck, with
items to deliver to the trunk of the small robot. The small robot that receives the container delivers the goods
directly to the recipient East Sea India. All of this is done without human intervention or manipulation.
Smart containers can be equipped with sensors, microcomputer, etc. to track the location of products, delivery
status, etc. It may also be made differently depending on the nature of the delivery product and the storage
precautions, such as food and medicines that are sensitive to temperature from a simple courier. For example, if
you deliver a soup, you can also use a thermal insulation container with heating to deliver it warm to consumers.
In addition to robots, Interplai also develops Interplai Connect, a software system for efficient logistics systems. It
calculates the fastest and shortest route to avoid traffic jams, reducing delivery time, logistics costs, and carbon
emissions. According to Interflai, their solution is 25% cheaper than other last-mile delivery companies.

According to the report traffic congestion in London is expected to be reduced by 13%, Sydney
by 2%, and Chicago by 13%. Carbon emissions will also be reduced to 17 per cent in London, 16
per cent in Sydney and 20 per cent in Chicago, respectively. Once interplay's solution is
commercialized, it will be even less because consumers don't have to drive directly to the
delivery location.
Improved shipping costs are also significant. According to Business Insider data, the cost of last
mile delivery accounts for 53% of the total cost of delivery. As Interplay reveals, if their solution
can reduce the last mile by 25%, the overall cost of delivery will also be greatly reduced.
However, they also have problems to solve. It is a road safety regulation. Large delivery truck
robots carrying goods will not be able to go fully autonomous without a driver. Regular passenger
cars have not been regulated for 100% unmanned autonomous vehicles, but if they are large
luggage and have a high probability of accidents, the regulations will not be loosened more easily.
Regulations on small robots that deliver goods directly to consumers will not be easily loosened
either. In order to reach consumers, they need to be able to run India with people, and there is a
distrust of safety and autonomous driving that will not be easy to solve. Electric scooters and
robot delivery startups that can walk the same path as humans face similar legal challenges.

Interplai Mutl Robot System (Source: Interplai)
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THE PATH TO
06 A SUSTAINABLE SMART CITY
Source : Shutterstock
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Many cities around the world are constructing smart city. Citizens want to live in smart cities and enjoy comfort,
but at the same time they are concerned about privacy violations. This is because it could increase the chance
that every movement will be watched in a smart city. It is reminiscent of scenes from science fiction movies.

Bixi (a compound word of Bicycle and taxi), an eco-friendly sharing bike system located in
Montreal, an open data portal APPS that anyone can use, and VaxiCode, a privacy protection
application regarding the COVID-19 vaccine are the real cases of smart city company. In 2008,
Mayor Sehoon Oh launched a shared bicycle 'Daleung-i' in Seoul by benchmarking BIXI, which
operates 7,000 bicycles and 1,000 electric bicycles.

The city is asked to minimize the concerns of citizens and become a more comfortable and sustainable place.
Smart cities are not completed with just a particular government department or a single enterprise solution.
Smart city operators around the world pay attention to the keyword 'cooperation'. Smart cities cannot exist
without the cooperation of governments, businesses, startups, and citizens.

Quebec is trying to attract international organizations to create a research environment, and build
an ecosystem for Smart City based on the funding and collaboration of various foundations. The
cooperation of specific institutions between Korea and Quebec means not just one-on-one, but
the gathering of numerous stakeholders from governments, businesses, and academia.

“The role of government in building smart cities is very important. We need to
prioritize the direction we want to go and create a smart city ecosystem by
cooperating with stakeholders. Even though it takes a long time, we can create a
sustainable smart city if governments, businesses, and academia work together.” Director of IFEZ Smart City, Jongwon Kim

Barcelona, the representative smart city of Spain, also emphasized the role of government. Xavier
Mayo, the Head of Urban Development Division of Barcelona City Council, said, “We are
implementing various support policies to create an ecosystem for competitive companies from a
long-term perspective. Thirty years ago, there were no companies that could work as an incubator
even though the government wanted to partner with companies, but 10 incubators and
accelerators are now active in Barcelona after the continuous investment of government in the
past 30 years.”

Cooperation is
Essential for
Building
Smart Cities

Well-known smart cities around the world believe that ‘the role of government’ is
important to create a dynamic smart city that attracts startups. This is because the
government needs to take the initiative to bring stakeholders together and create a
living environment where foreigners can feel attractive along with various tax
supports.

The Role of
Government is
Important

“A smart city is like being under one umbrella,” Kim said. “Barcelona has created 93,000 jobs in the
field of innovation through efforts such as setting a common goal of creating employment and
making relevant positions,” he said. The future mission is to create a 'sustainable' smart city. “If a
smart city is irrelevant to sustainability, then there is no need to create such a smart city,” he
added. “There are many projects underway that are based on the goal of sustainability.”

On December 2, 2021, Shinhan Square Bridge Incheon Startup Conference explained
the case of Quebec, Canada at 'The CONNECT 2021'.
Quebec has advantages including research and development (R&D) support, a family
system with abundant benefits, and accessibility to major cities such as Silicon Valley
and Toronto. In particular, the conference emphasized that the state government that
efficiently manages data such as oil from new industries, and the environment with
startups armed with advanced technology from many universities such as McGill
University and Montreal University are playing major roles in creating a smart city.
The State of Quebec has collected data from public-private consulting and
stakeholders and established participatory policies based on the data. Smart cities
use data to solve urban problems. The government of Quebec has led the initiatives
for open data as well as the data collection. Quebec is so supportive that 2.21% of its
gross domestic product (GDP) is used for R&D. In this place, you can experience
startups, mainly from university students who are dynamic with young people. The
living environment is good as the family allowance is generous. A powerful AI
ecosystem with more than 20 years of history also adds to the charm of Quebec.
Source: Incheon Free Economic Zone Authority
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Barcelona has a high share of foreign company, showing that 20% of startups
operating in Barcelona are overseas companies. For this reason, Mayo cited various
human resource development programs and government-level benefits for
maximizing capital. “I would like to say If you're a startup that wants to enter the
European market, you need to come to Barcelona. When overseas companies enter
Barcelona, they can get help in all aspects of their operations from the first day until
they settle their business, such as finding the right talent and the right venture
capital (VC).”
The Incheon Free Economic Zone Authority (IFEZ), which was first designated in 2003,
established a public initiative to create a smart city. IFEZ currently operates three
designated areas: Songdo, Yeongjong, and Cheongna. Songdo is being developed as a
high-tech global bio city, Yeongjong as a tourism and cultural city, and Cheongna as a
financial service industry city. They attracted more than 3200 companies and
international organizations after 19 years of development.
“Smart cities cannot be achieved by corporate power only, and they need the help of
academia and national research institutes,” said Kim, the Director of IFEZ Smart City.
“We will try to create an ecosystem where communities, governments, and citizens
can work together.” IFEZ currently serves as a real test bed for decentralized electric
charging systems, robots that can remove marine floats from the sea, and sorting
robots that automatically recognize recyclables.
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The government's vision, long-term investment, companies and academics
researching cutting-edge technologies, and markets where they can test them are
common keys of success of global smart cities. However, there are still many
challenges to overcome.
Typical ones are regulatory barriers. “No matter how you want to demonstrate a good
service, the legal and institutional barriers in Korea are not as low as in other
countries,” said Kim. “Innovative businesses may infringe on existing operators, but
social readiness to accept them is relatively poor.”
Although it succeeded as a public-led project, it also pointed out that there was a lack
of services that citizens actually can experience. Kim said, “From now on, we are
expanding the scope of private and citizen participation. The goal is to create an
ecosystem where communities, governments, and citizens can work together.”
Synergy through cooperation between cities beyond physical distance is also
important.

“For example, the cooperation between cities would be easier if Korean companies
can be linked to Quebec as one market,” Kim said. “If there is a way for great bio
startups in Songdo to advance to Quebec or other cities, it will also be possible to
organize governance that can be build around the world.”
Quebec and South Korea have quite similar interests such as biotech, smart cities,
and AI. It can also be a way of cooperation for startups in Incheon to test their
businesses in Montreal, meet venture investors (VC), and interact with them.

Source: Shutterstock
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Conditions of a Future City for Human Life
The pandemic has affected city life, and local governments responded quickly to protect lives. At the
heart of the core task of the city, there is a 'human'. As cities quickly became smarter, many side effects
have arisen. The acceleration of smarting caused problems such as personal information leakage and a
surge in cyber infringement incidents. The ultimate goal of smart cities is for citizens to live a
convenient, safe and sustainable life.
Deloitte, a global consulting firm, presented 10 urban trends that are changing human lives.

1. GREEN PLANNING OF PUBLIC SPACES
Cities need to set up green streets and new common spaces. Cities traditionally build industrial buildings and
transportation support facilities. These facilities have a high population density. Due to population growth and
climate change, these facilities are under pressure. Citizens are threatened with health due to the reduced
natural space.

Now cities must lead decarbonization policies. Cities should make efforts to mitigate carbon emissions and
restore ecosystems. Cities should deal with pressures regarding climate change in the stage of urban planning.
When cities take a green approach, temperatures can be lowered and air pollution can be mitigated.
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4. MOBILITY: INTELLIGENT, SUSTAINABLE AND AS-A-SERVICE
The way people move in cities has already begun to change. The electrification of transportation, autonomous
driving, and smarter are accelerating. Electric vehicles (EVs) are expected to account for 32% of new car sales
worldwide by 2030. Deloitte predicted that 80% of passengers traveling through the city will use shared
autonomous vehicles by 2040.

Technology companies and startups in related fields are already in the midst of market development. EHang's
drones for passengers and Amazon's drone delivery solutions are evolving.
5. THE CITY AS A DIGITAL INNOVATION ECOSYSTEM
Large enterprises and industrial clusters have been mainly concentrated in the suburbs of the city. Small startups
and digital nomads bring innovative ideas to the city. This transforms cities into innovative hubs.

Cities must promote multi-dimensional innovation by adopting a framework of interaction between universities,
industries, governments, the public, and the environment. Cities should be Living Labs for digital innovation and
experimental centers using data.

2. SMART HEALTH COMMUNITIES IN THE CITIES
During the pandemic, the health crisis emphasized the role of communities in creating a better environment.
Cities need to develop a healthcare ecosystem that supports disease diagnosis and treatment, as well as
prevention and well-being using digital technology.

Cities are responsible for creating healthy environments. Government agencies must create smart health
communities through partnerships with technology companies, healthcare and life science officials, media,
social welfare agencies, and citizens.
3. THE 15-MINUTE CITY
Cities should be interested in designing amenities and most services within 15 minutes on foot or by bike. 15
minutes city is a concept that reduces carbon emissions by reducing car use and commuting time. This enables
many people to get everything they need in less than 15 minutes on foot, by bike, or by public transportation.

So far citizens had to travel across a large city for tens of minutes to reach their destination. The future city is
centered on miniaturization. The goal is to bring all the elements of life and work into the local community.
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6. URBAN CIRCULAR ECONOMY AND LOCAL PRODUCTION
Cities should adopt a model of healthy circulation of resources. Cities establish the principles of sharing, reuse,
and restoration. Cities limit the amount of waste and focus on local production.

On average, 90% of cars are parked rather than driving. 30% of food is wasted. Cities should focus on
consuming less water, energy, products, and materials, and recycling and reusing. Cities develop a mindset to
share cars and spaces with citizens. Inner city small scale farming provides fresh and healthy food. Direct
contact with food producers has emerged as a way to reduce carbon emissions and strengthen local
economies. Aquaculture, hydroponics, and indoor farming, etc. need to be utilized.
7. SMART AND SUSTAINABLE BUILDINGS AND INFRASTRUCTURES
The Coalition for Urban Transitions stated that buildings and infrastructure in 2019 should reduce carbon
emissions by about 90% by 2050. Carbon needs to be reduced by 36.5% in residential buildings and 21.2% in
commercial buildings. Buildings account for 30 to 40% of the city's total carbon emissions. To achieve the
COP21 target by 2050, carbon emissions from buildings should be reduced by 80 to 90 percent than now.

According to the 2019 Navigant report, only 5% of smart city projects focused primarily on building innovation.
Cities should consider starting with the eco-friendly design of buildings, supplying electricity with renewable
energy, and generating their own energy to reduce carbon emissions.
8. MASS PARTICIPATION IN CITY BUILDING AND DEVELOPMENT
Citizen participation is essential to changing the future of the city. In the future, cities should drive public
engagement with open data and technology. The city should engage the public and be developed with a two-way
human-centered approach.
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9. CITY OPERATIONS THROUGH AI
Citizens do not want a city that responds to what is currently happening. Citizens demand a city where they can
predict the future. Now the city must proactively analyze and predict the cause of the problem. Cities need to
start adopting AI by establishing data and governance strategies. Surely, data collection analysis can cause
privacy issues. It is essential to create a culture of awareness and trust.

Cities use AI to increase surveillance and security. The use of solutions such as biometrics, face recognition,
and video surveillance has increased in cities. The issue of ethics when using AI still remains, but smart
technologies reduce crime in cities by 30 to 40 percent. Smart technologies also help to reduce the response
time for emergency service by 20 to 35 percent. Cities must balance citizens' privacy and security interests
when using technology. It is the most difficult part of a smart city, and at the same time a homework
assignment to solve homework to solve.
10. CYBERSECURITY AND PRICAVY AWARENESS
Data becomes a commodity of the city. Cities need to raise awareness on the importance of privacy and prepare
for cyber attacks. Services within the city are highly integrated. Data exchange increases and vulnerabilities
become more common. Cyber security is a key issue for smart city developers and planners to consider. Smart
cities become more interdependent due to the integration of various technologies. System management is
complex.

Hackers are frantic in paralyzing critical infrastructure and stealing data. For hackers, smart cities are a very
vulnerable environment. This is a threat to the safety of citizens. Cities need to create systems that can be
rebooted resiliently in the event of a cyber threat.

Cities create mobile applications and websites to discuss new ideas with citizens. Cities increase citizens'
participation, collaborate together, and ensure transparency. Some cities update changes to their city lives by
providing information necessary for citizens and ecosystems. The top-down policies that governments make
plans and implement create complaints from citizens. The cases that projects have already been suspended
due to the dissonance in smart cities around the world show this.

Cybersecurity Considerations are Essential. (Source: Shutterstock)
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To a Sustainable Smart City

The city is an incubator of cutting-edge technology. Cities provide economies of scale that can reduce
infrastructure and innovation costs based on density and size. Cities are key to providing creative solutions to
climate and energy issues.
Smart cities can play a central role in accelerating clean, carbon-neutral, and resilient energy systems. Global
cities are transforming into places where citizens can live safely and comfortably with new technologies and
improved connectivity. At the same time, it creates new jobs and start-up businesses. From smart street lights
to self-cooling buildings, and to smart electric vehicle chargers, city-level investments bring the biggest effects
for carbon reduction.
Carbon emissions are rebounding rapidly as the economy recovers from the COVID-19 pandemic. Cities are the
economic engine of the Earth. Cities can create new synergies to reduce emissions, improve energy efficiency,
and increase resilience.
Now, we can't talk about the future of smart cities without climate change. Building a sustainable smart city
costs a lot of money. However, a sustainable smart city creates new markets in the process of building, at the
same time.
It is not that easy to go to the path to a sustainable smart city. This is because as cities become smarter,
citizens are more concerned about adopting new technologies.
Arturo Brees, IMD Professor of Finance, focused on the conflict between citizens who want a safe and
convenient life and the application of technology in the Smart City Index. “COVID-19 has changed the way we
look at the challenges facing smart city leaders and citizens. The main agenda of smart cities is the condition of
environmental emergency. However, citizens want a safe and convenient life, and at the same time they feel
threatened by the application of new technologies.”
Cities must remove threats to the application of these new technologies with citizens and share information
transparently. Citizen participation is a key in smart cities. Citizens should feel safe with smart technology and
constantly interact with the city. Smart cities that citizens do not trust are not sustainable. Transparent data
collection and utilization, and thorough cyber security should be the prerequisites. The 'trust' of citizens is the
first step in a sustainable smart city.
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