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A Case Study on Smart Cities Using Digital Twin Technology

- Focusing on the Singapore Case -
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Abstract

This paper compares and analyzes smart city-related policies and specific applications in Singapore, South Korea, the United States, Germany,

Japan and the United Kingdom. Singapore is the only practice of digital twin applied to building a smart city. In this study, policies and

practices were compared and analyzed based on the six major service categories of smart cities.

The six major service categories are

transportation, safety, environment, welfare, administration, and energy. As the result, Singapore satisfied all the key service items of smart

cities, but other countries were lacked of policies and practices related to administration. Therefore, we need to improve administration policy

development and application cases by benchmarking Singapore's cases with digital twins.
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Table 2. Smart cities analyzed in this paper

Country Smart cities
Singapore Singapore
UK London, Glasgow
us New Work, San Francisco
South Korea Seoul, Busan
Germany Berlin, Hamburg
Japan Tokyo, Toyota
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Table 3.

Classification of service items of smart cities

(Kang, 2017; Frost & Sullivan, 2013; Lee, 2018)

Service
item

Content

Trangportation

Transportation system optimized for
safety/quickness/comfort/convenience/environ
ment that organically links and integrates all
information  generated on the smart city
integrated platform to provide smart
transportation  services to users and being
used for smart connected eco mobility, user
demand management, public  transportation
management, and integrated transportation
management

Safety

Including technologies and solutions such as
video surveillance, public safety and
management  security  services to  protect
people, property, and information and
available in disaster safety, social safety, and
industrial safety fields

Adinistration

Government policies and digital services that
support the adoption of eco-friendly and
intelligent solutions through incentives,
subsidies, and so on and being used for
facility management, e—-government
implementation, and open governance

Environment

Solving various environmental problems such
as water resources, waste, and fine dust and
managing air pollution, waste disposal, and
water pollution

Energy

advanced meter
management,
systems and
for intelligent
and power

for
distribution

Digital technology
infrastructure ~ (AMI),
and high voltage transmission
for response to  demand
integrated transmission
distribution and being used for expanding
renewable energy and improving energy
efficiency for public facilities, houses, and
buildings

Welfare

Health monitoring and
encouraging citizens’ health, wellness, and
well-being using e-Health and m-Health
systems and intelligent connected  medical
devices

diagnosis and
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Table 3. Comparison of policy related to smart cities of the

six countries

us Japan UK Germany | Singapore | Korea
Transportation (0] (0] O (0] (0] O
Safety O O O X (0] (@)
Environment (0] (0] (0] (0] (0] (0]
Welfare (6] X (6] X (0] (0]
Administration O X O X O O
Energy (@) O (0] X 0 (0]
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Table 5. The number of policies that matched service
items of smart cities in the six countries

us Japan UK Germany |Singapore| Korea

Transportation 1 1 2 4 5 4
Safety 2 - 1 - 2 3
Environment - - 2 - 2 3
Welfare 1 4 - 1 1 2
Administration 1 - - - 2 -
Energy - 1 1 2 2 1
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