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to address transportation challenges and enhance the overall mobility experience in their 14 
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initiatives such as a well-connected MRT system, dedicated bus lanes, electronic road pricing, 16 

and intelligent transport systems. These measures have significantly improved transportation 17 

efficiency, reduced congestion, and promoted the use of public transport. Singapore has also 18 

embraced shared mobility options like bike-sharing and e-scooter sharing services, offering 19 

sustainable and convenient alternatives to private vehicle ownership. In contrast, Tokyo has 20 

focused on developing an integrated and efficient public transportation system. The city's 21 

extensive network of trains, subways, and buses enables seamless transfers and convenient 22 

travel across the city. Real-time information systems, multimodal integration, and sustainable 23 

initiatives have further enhanced transportation efficiency and connectivity in Tokyo. 24 
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electric vehicles, and implemented smart parking systems to alleviate congestion and support 26 

sustainable mobility. 27 
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1. Introduction 1 

Singapore is often regarded as a global leader in smart mobility. It has implemented  2 

a comprehensive Intelligent Transportation System (ITS) that includes electronic road pricing, 3 

smart parking systems, and an extensive network of autonomous vehicles for public transport. 4 

Tokyo has made significant advancements in smart mobility, including advanced public 5 

transportation systems, intelligent traffic management, and the integration of various 6 

transportation modes. It also hosts several pilot projects involving autonomous vehicles and 7 

smart infrastructure. 8 

The goal of the paper is to analyze the main differences between the smart mobility idea 9 

implementation in Singapore and Tokyo.  10 

2. Smart Mobility in Asia 11 

Smart cities and smart mobility systems aim to optimize resource usage, reduce energy 12 

consumption, and minimize environmental impact. By integrating advanced technologies and 13 

data-driven solutions, these systems can streamline transportation, optimize traffic flow, reduce 14 

congestion, and promote the use of clean and sustainable modes of transportation, such as 15 

electric vehicles or public transportation (Jonek-Kowalska, Wolniak, 2021, 2022; Jonek-16 

Kowalska et al., 2022; Kordel, Wolniak, 2021, 2023; Rosak-Szyrocka et al., 2023; Gajdzik  17 

et al., 2023, Orzeł, Wolniak, 2021, 2022; Ponomarenko et al., 2016; Stawiarska et al., 2020, 18 

2021; Stecuła, Wolniak, 2022; Olkiewicz et al., 2021).. This leads to more efficient and 19 

environmentally friendly cities. Smart mobility solutions can greatly enhance the quality of life 20 

for residents (Wolniak, 2016; Czerwińska-Lubszczyk et al., 2022; Drozd, Wolniak, 2021; 21 

Gajdzik, Wolniak, 2021, 2022; Gębczyńska, Wolniak, 2018, 2023; Grabowska et al., 2019, 22 

2020, 2021). Efficient transportation systems reduce commute times, minimize traffic 23 

congestion, and improve air quality. Smart city infrastructure can also facilitate easier access to 24 

essential services, such as healthcare, education, and public safety. By leveraging technology 25 

and data, smart cities can provide better services and amenities to their residents, making urban 26 

living more convenient and enjoyable (Wolniak, Sułkowski, 2015, 2016; Wolniak, Grebski, 27 

2018; Wolniak et al., 2019, 2020; Wolniak, Habek, 2015, 2016; Wolniak, Skotnicka, 2011; 28 

Wolniak, Jonek-Kowalska, 2021; 2022; Wolniak, 2013, 2016; Hys, Wolniak, 2018). 29 

Smart cities rely on vast amounts of data collected from various sources, including sensors, 30 

IoT devices, and citizen inputs. This data is analyzed to gain insights and make informed 31 

decisions about urban planning, infrastructure development, and service delivery. Data-driven 32 

decision making enables cities to identify patterns, anticipate future needs, and allocate 33 
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resources more efficiently (Sułkowski, Wolniak, 2015, 2016, 2018; Wolniak, Skotnicka-1 

Zasadzień, 2008, 2010, 2014, 2018, 2019, 2022; Wolniak, 2011, 2013, 2014, 2016, 2017, 2018, 2 

2019, 2020, 2021, 2022; Gajdzik, Wolniak, 2023). 3 

Smart mobility in Asia has seen significant advancements and has become a key focus for 4 

many cities and countries in the region. Asian cities have embraced ITS (Intelligent 5 

Transportation Systems) technologies to improve traffic management and enhance 6 

transportation efficiency. These systems often include traffic signal optimization, dynamic 7 

traffic routing, real-time traveler information, and smart parking solutions. Cities like 8 

Singapore, Tokyo, and Seoul have implemented comprehensive ITS frameworks to manage 9 

their urban transportation networks effectively (Su et al., 2022). 10 

Smart mobility in Asia is driven by the region's rapid urbanization, increasing population 11 

density, and the need for sustainable transportation solutions. Governments, city planners,  12 

and technology companies are collaborating to address transportation challenges and improve 13 

the overall mobility experience for residents and visitors congestion. 14 

Those cities are known for their well-developed public transportation systems. Many cities 15 

have integrated smart features into their transit networks, such as contactless fare payment 16 

systems, real-time arrival information, and digital ticketing options. Cities like Hong Kong, 17 

Tokyo, and Seoul have efficient metro systems with extensive coverage, while cities like 18 

Beijing and Shanghai have advanced bus rapid transit (BRT) systems. Asian cities have been 19 

at the forefront of promoting bike-sharing programs and other micro-mobility solutions.  20 

Cities like Beijing, Shanghai, and Taipei have large-scale bike-sharing networks, allowing 21 

residents and visitors to easily access bicycles for short trips (Muñoz, Bolivar, 2021). 22 

Additionally, electric scooters and shared electric vehicles are becoming increasingly popular 23 

in cities like Singapore, Taipei, and Bengaluru (Feardous et al., 2022). 24 

Asian countries have been actively exploring and testing autonomous vehicles. Singapore, 25 

for instance, has conducted numerous pilot projects for autonomous taxis and buses on 26 

designated routes. China has also been a significant player in AV development, with companies 27 

like Baidu, Didi Chuxing, and Pony.ai conducting extensive testing and deployment of 28 

autonomous vehicles in cities like Beijing, Shanghai, and Guangzhou. Asian cities face 29 

significant challenges with parking availability and congestion. As a result, many cities have 30 

implemented smart parking systems using technologies like sensors, real-time occupancy 31 

information, and mobile applications. Cities like Seoul, Tokyo, and Singapore have introduced 32 

smart parking initiatives to help drivers find available parking spaces quickly and reduce traffic 33 

congestion caused by parking-related issues. 34 

Several Asian cities have been exploring Mobility-as-a-Service concepts, where different 35 

transportation modes are integrated into a single platform or app. For example, cities like 36 

Singapore and Tokyo have developed platforms that provide users with access to multiple 37 

modes of transportation, including public transit, ride-sharing, bike-sharing, and even taxis,  38 

all through a single app. Asia is a significant market for electric vehicles, and many cities have 39 
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been investing in charging infrastructure to support their adoption. Countries like China and 1 

Japan have extensive networks of charging stations, and cities like Beijing, Shanghai,  2 

and Tokyo have been encouraging the use of electric vehicles through incentives and subsidies 3 

(Henriot et al., 2018). 4 

3. Smart Mobility solutions in Singapore 5 

Singapore is widely recognized as a global leader in smart mobility solutions. The city-state 6 

has implemented numerous initiatives to enhance transportation efficiency, reduce congestion, 7 

and promote sustainable mobility. Singapore's MRT (Mass Rapid Transit) system is a highly 8 

efficient and well-connected network of train lines that covers most parts of the city. It provides 9 

fast, reliable, and convenient transportation for commuters, reducing reliance on private cars 10 

(Sukawan, Rachmawati, 2021). 11 

Singapore has implemented various measures to prioritize buses on the roads, including 12 

dedicated bus lanes, bus priority traffic signals, and bus priority boxes at intersections.  13 

These measures aim to improve bus speeds, enhance reliability, and encourage more people to 14 

use public transport. Singapore was also one of the first cities to introduce electronic road 15 

pricing as a means to manage traffic congestion. The ERP (Electronic Road Pricing) system 16 

charges vehicles for road usage during peak hours in congested areas, effectively controlling 17 

traffic volume and encouraging the use of public transport (Chin, 2021). 18 

Singapore utilizes advanced ITS (Intelligent Transport Systems) technologies for efficient 19 

traffic management. These include real-time traffic monitoring, dynamic message signs,  20 

and smart traffic control systems that optimize signal timings based on traffic conditions, 21 

reducing congestion and travel time. These systems include traffic monitoring, dynamic 22 

message signs, and smartphone applications that help users plan their journeys and make 23 

informed travel decisions. ITS enables the optimization of traffic flow, reduces congestion,  24 

and enhances the overall efficiency of transportation in Singapore. By analyzing data and 25 

utilizing smart technologies, ITS contributes to a safer and more convenient travel experience 26 

for residents and visitors alike (Zhong et al., 2016). 27 

Singapore has embraced shared mobility options, including bike-sharing and e-scooter 28 

sharing services. In Singapore, bike-sharing services provide a convenient mode of 29 

transportation for short trips. Users can easily locate available bicycles using mobile apps that 30 

show the real-time availability of bikes at various docking stations across the city. Once located, 31 

users can unlock the bikes using a mobile app or a membership card. These bikes are designed 32 

for easy riding and typically come equipped with features like adjustable seats, baskets,  33 

and built-in GPS systems (Joo, 2023). 34 
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The introduction of bike-sharing and e-scooter sharing systems has had a positive impact on 1 

Singapore's urban mobility. These services provide a practical and convenient alternative to 2 

private vehicle ownership, reducing traffic congestion and air pollution. They also promote  3 

a healthy and active lifestyle by encouraging physical activity through cycling and offer 4 

first/last-mile connectivity to public transportation nodes, making multi-modal journeys more 5 

accessible. 6 

Furthermore, the availability of shared mobility options supports the government's vision of 7 

creating a car-lite society in Singapore. By reducing the reliance on private cars, these systems 8 

contribute to a more sustainable and efficient transportation network (Ferro-Escobar et al., 9 

2022). 10 

In the table 1 there is a description of realization of main factors of smart mobility concept 11 

realization in Singapore.  12 

Table 1.  13 
Main factors of smart mobility in Singapore 14 

Factor Realization 

Integration and 

Interconnectivity 

Singapore emphasizes the integration of different modes of transportation into a seamless 

network. The Mass Rapid Transit (MRT) system, buses, taxis, and other mobility options 

are interconnected, allowing passengers to switch between modes easily. 

Advanced 

Infrastructure 

The city-state has invested heavily in building a comprehensive and advanced 

transportation infrastructure. This includes a well-developed road network, efficient public 

transport systems, dedicated bus lanes, and pedestrian-friendly walkways. 

Intelligent 

Transport 

Systems (ITS) 

Singapore utilizes ITS technologies to enhance traffic management and provide real-time 

information to commuters. This includes traffic monitoring, dynamic message signs, and 

smartphone applications that help users plan their journeys and make informed travel 

decisions. 

Data-Driven 

Planning and 

Optimization 

The government leverages data analytics to analyze travel patterns, traffic flow, and 

passenger demand. This data-driven approach helps in optimizing transportation systems, 

identifying bottlenecks, and making informed decisions regarding infrastructure 

development and service improvements. 

Smart Payment 

and Ticketing 

Systems 

Singapore has introduced contactless payment systems and smart ticketing options across 

various modes of transportation. Commuters can use contactless smart cards or mobile 

payment methods to pay for fares, facilitating convenient and hassle-free travel. 

Sustainable and 

Green Initiatives 

Singapore promotes sustainable mobility solutions, such as electric vehicles (EVs) and 

bike-sharing services. The government provides incentives and infrastructure support to 

encourage the adoption of EVs and reduce carbon emissions. 

Multi-Modal 

Integration 

Mobility-as-a-Service (MaaS) platforms play a crucial role in Singapore's smart mobility 

landscape. MaaS apps integrate different transportation options, including public 

transport, ride-sharing services, and micro-mobility solutions, allowing users to plan, 

book, and pay for their entire journey seamlessly. 

Smart Traffic 

Management 

Singapore uses technologies like electronic road pricing (ERP) to manage traffic 

congestion. ERP dynamically adjusts toll charges based on demand, encouraging the use 

of public transport and reducing private vehicle usage during peak periods. 

Autonomous 

Vehicles (AVs) 

Singapore is at the forefront of testing and deploying autonomous vehicles. AVs are being 

trialed in various applications, such as autonomous shuttles for first/last-mile connectivity 

and autonomous taxis for on-demand transportation. 

Proactive 

Government 

Policies 

The Singaporean government plays a proactive role in implementing smart mobility 

solutions. It sets policies, provides funding and incentives, collaborates with industry 

stakeholders, and actively engages the public to ensure the successful adoption of smart 

mobility initiatives. 

Source: Authors own work on the basis of: (Sukawan, Rachmawati, 2021; Chin, 2021; Zhong et al., 15 
2016, Jhoo, 2023; Ferro-Escobar et al., 2022; Shamsuzzoha et al., 2021, Zhang, 2021). 16 
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In the table 2 there is an analysis of main advantages and problems in implementation of 1 

smart mobility solutions in Singapore. 2 

Table 2.  3 
Comparison of advantages and problems of implementing smart mobility in Singapore 4 

Advantages Problems 

Efficient and reliable transportation Initial high implementation costs 

Reduced traffic congestion 
Integration and interoperability of different systems and 

modes 

Improved air quality and reduced carbon 

emissions 
Technological complexities and maintenance 

Enhanced connectivity and accessibility Potential privacy and data security concerns 

Seamless multi-modal integration Public acceptance and behavior change 

Promotes sustainable and eco-friendly mobility Resistance from traditional transport industries 

Optimized transportation planning and 

management 
Potential job displacement in certain sectors 

Enhances overall quality of life Limited physical infrastructure in some areas 

Economic opportunities and job creation Ensuring equitable access and affordability 

Proactive government support and collaboration User education and awareness 

Source: Authors own work on the basis of: (Sukawan, Rachmawati, 2021; Chin, 2021; Zhong et al., 5 
2016, Jhoo, 2023; Ferro-Escobar et al., 2022; Shamsuzzoha et al., 2021, Zhang, 2021, Elm, Carvalho, 6 
2020; Lim et al., 2020; Ng, Kim, 2020; Chang, Das, 2020). 7 

4. Smart Mobility solutions in Tokyo 8 

Smart mobility in Tokyo refers to the implementation of advanced technologies and 9 

innovative solutions to enhance transportation efficiency, connectivity, and sustainability in the 10 

city. Tokyo, as a bustling metropolis, faces various transportation challenges, and smart 11 

mobility initiatives aim to address these issues. One key aspect of smart mobility in Tokyo is 12 

its highly integrated public transportation system. The city boasts an extensive network of 13 

trains, subways, and buses that provide efficient and extensive coverage. This integrated system 14 

enables commuters to navigate the city seamlessly, with well-connected transportation hubs 15 

and synchronized schedules facilitating smooth transfers between different modes of 16 

transportation (Yagi, 2016). 17 

Real-time information plays a crucial role in Tokyo's smart mobility infrastructure. 18 

Commuters have access to timely updates on train schedules, delays, and platform changes 19 

through mobile apps and announcements. This enables them to plan their journeys more 20 

effectively and make informed decisions, ultimately reducing wait times and improving overall 21 

travel experiences. Tokyo also places emphasis on multi-modal integration. The city recognizes 22 

the importance of providing a range of transportation options to cater to diverse commuter 23 

needs. This includes efficient integration of trains, buses, and bicycles, allowing commuters to 24 

choose the most convenient and suitable mode for their travel. Well-designed transportation 25 

hubs and synchronized schedules facilitate seamless transfers, ensuring a hassle-free journey 26 

(Vinod, 2022). 27 
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Sustainability is another crucial aspect of smart mobility in Tokyo. The city actively 1 

promotes the use of electric vehicles (EVs) and has been developing EV charging infrastructure 2 

to reduce carbon emissions and air pollution. By incentivizing the adoption of EVs, Tokyo aims 3 

to contribute to a cleaner and greener transportation system. Furthermore, Tokyo implements 4 

smart parking systems that utilize sensors and digital signage to guide drivers to available 5 

parking spaces. These systems optimize parking resource utilization, reduce the time spent 6 

searching for parking, and alleviate traffic congestion (Smart Tokyo, 2019). 7 

Collaboration and innovation are key drivers of smart mobility in Tokyo. The government, 8 

transportation operators, and research institutions collaborate to foster innovation, implement 9 

advanced technologies, and improve transportation services continually. This collaborative 10 

approach ensures that Tokyo remains at the forefront of smart mobility solutions and adapts to 11 

evolving transportation needs (Manabu, 2020). 12 

In the table 2 there is a description of realization of main factors of smart mobility concept 13 

realization in Tokyo. Smart mobility in Tokyo focuses on enhancing transportation efficiency, 14 

connectivity, and sustainability. Through the integration of advanced technologies, real-time 15 

information systems, multi-modal integration, and sustainable initiatives, Tokyo strives to 16 

provide its residents and visitors with convenient, efficient, and environmentally friendly 17 

transportation options. 18 

Table 3.  19 
Main factors of smart mobility in Tokyo 20 

Factor Realization 

Integrated 

Public 

Transportation 

Tokyo has a highly integrated and extensive public transportation network, which includes 

trains, subways, buses, and trams. The seamless integration of these modes allows for 

convenient and efficient travel across the city, reducing the reliance on private vehicles. 

Advanced 

Ticketing and 

Fare Systems 

Tokyo utilizes contactless smart cards, such as Suica and PASMO, for fare payment across 

multiple transportation modes. These cards enable passengers to easily access and pay for 

various services, promoting seamless transfers and eliminating the need for separate 

tickets. 

Real-time 

Information  

and Updates 

Tokyo provides real-time information to commuters through digital displays, mobile apps, 

and announcements. This includes updates on train and bus schedules, delays, and 

platform changes, allowing passengers to plan their journeys and make informed 

decisions. 

Intelligent 

Transport 

Systems 

Tokyo employs advanced ITS technologies to manage traffic flow and improve 

transportation efficiency. This includes traffic monitoring systems, dynamic message 

signs, and smart traffic control mechanisms, which help optimize signal timings based on 

real-time traffic conditions. 

Bike-sharing 

and Micro-

mobility 

Options 

Tokyo has embraced bike-sharing services and other micro-mobility options as an eco-

friendly and convenient means of transportation. Bike-sharing programs allow users to rent 

bicycles for short trips, promoting last-mile connectivity and reducing congestion. 

Walkability  

and Pedestrian 

Infrastructure 

Tokyo prioritizes the development of pedestrian-friendly infrastructure, including well-

designed sidewalks, pedestrian crossings, and pedestrian-only zones. This promotes 

walking as a viable mode of transportation, particularly for short distances, reducing 

reliance on motor vehicles. 

Multi-Modal 

Integration 

Tokyo emphasizes the seamless integration of various transportation modes, including 

trains, buses, and bicycles. This involves well-connected transportation hubs, synchronized 

schedules, and clear signage, facilitating easy transfers and providing passengers with 

flexible travel options. 
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Cont. table 3. 1 

Sustainable 

Initiatives 

Tokyo actively promotes sustainable transportation solutions, including the adoption of 

electric vehicles (EVs) and the development of EV charging infrastructure. The city 

incentivizes the use of EVs, aiming to reduce carbon emissions and air pollution from 

transportation. 

Smart Parking 

Systems 

Tokyo implements smart parking systems that utilize sensors and digital signage to guide 

drivers to available parking spaces. These systems reduce the time spent searching for 

parking, alleviate traffic congestion, and optimize the utilization of parking resources. 

Collaboration 

and Innovation 

Tokyo's smart mobility initiatives are driven by collaboration between the government, 

transportation operators, private companies, and research institutions. This collaborative 

approach fosters innovation and facilitates the implementation of cutting-edge 

technologies and solutions. 

Source: Authors own work on the basis of: (Yagi, 2016; Vinod, 2022; Smart Tokyo, 2019; Manabu, 2 
2020; Tokyo Smart City, 2015; Adachi, 2021; Sadayuki, 2018). 3 

In the table 4 there is an analysis of main advantages and problems in implementation of 4 

smart mobility solutions in Tokyo.  5 

Table 4.  6 
Comparison of advantages and problems of implementing smart mobility in Tokyo 7 

Advantages Problems 

Improved transportation efficiency and reduced 

congestion 

Balancing the demand for transportation services 

with the existing infrastructure 

Enhanced accessibility and connectivity across the 

city 

Integration of various transportation modes and 

systems 

Reduced reliance on private vehicles, promoting 

sustainable transportation 

Managing the increasing demand for public 

transportation during peak hours 

Real-time information and updates for better trip 

planning 

Ensuring reliable and accurate real-time data for 

commuters 

Integration of multiple modes of transportation for 

seamless transfers 

Overcoming potential resistance to change from 

commuters accustomed to traditional transportation 

methods 

Promotion of eco-friendly options such as bike-

sharing and micro-mobility 

Addressing safety concerns and establishing 

regulations for new mobility solutions 

Implementation of intelligent transport systems to 

optimize traffic flow 

Managing and maintaining advanced technologies 

and systems for efficient operation 

Emphasis on pedestrian-friendly infrastructure, 

promoting walking as a viable mode of transportation 

Balancing the needs of pedestrians, cyclists, and 

motorists in shared spaces 

Collaborative approach between government, 

operators, and technology providers 

Ensuring inclusivity and accessibility for all segments 

of the population 

Innovation and technological advancements driving 

continuous improvement 

Balancing the costs associated with implementing 

and maintaining smart mobility systems 

Source: Authors own work on the basis of: (Yagi, 2016; Vinod, 2022; Smart Tokyo, 2019; Manabu, 8 
2020; Tokyo Smart City, 2015; Adachi, 2021; Sadayuki, 2018; A tale of…, 2018; Kawamura, Yai, 9 
2019). 10 

5. Singapore and Tokyo comparison 11 

In Singapore, the transportation system boasts an extensive and efficient network of trains, 12 

buses, and taxis. The public transportation system is highly integrated, allowing for seamless 13 

transfers and convenient travel across the city. The use of contactless smart cards,  14 
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such as EZ-Link, enables commuters to pay for fares across multiple modes of transportation, 1 

including buses and trains, with ease. Real-time information on train and bus schedules, delays, 2 

and disruptions is readily available through mobile apps and digital displays, helping 3 

commuters plan their journeys more effectively. Singapore also promotes sustainable 4 

transportation by actively encouraging the adoption of electric vehicles and developing the 5 

necessary charging infrastructure. Additionally, bike-sharing programs with mobile app access 6 

and designated parking areas provide residents and visitors with a convenient and eco-friendly 7 

last-mile connectivity solution (Elm et al., 2020; Ng, Kim, 2020; Manabu, 2020; Yagi, 2016). 8 

Similarly, Tokyo has a highly integrated public transportation system that includes trains, 9 

subways, and buses. The city's transportation network provides extensive coverage and efficient 10 

services, catering to the needs of millions of commuters. Contactless smart cards like Suica and 11 

PASMO allow passengers to seamlessly pay for fares across various transportation modes. 12 

Real-time information on train schedules, delays, and platform changes is readily available 13 

through mobile apps and announcements, facilitating smoother and more informed travel. 14 

Tokyo also emphasizes multi-modal integration, ensuring well-connected transportation hubs 15 

and synchronized schedules for convenient transfers between different modes of transportation. 16 

The city actively promotes walking as a viable mode of transportation by prioritizing 17 

pedestrian-friendly infrastructure and implementing pedestrian zones. Additionally, smart 18 

parking systems guide drivers to available parking spaces, optimizing parking resources and 19 

reducing congestion (Adachi, 2021; Sadayuki, 2018; Chang, Das, 2020). 20 

Both Singapore and Tokyo prioritize collaboration between government, transportation 21 

operators, and technology providers to drive innovation and implement advanced smart 22 

mobility solutions. They recognize the importance of sustainable initiatives and are actively 23 

promoting the adoption of electric vehicles and developing charging infrastructure. 24 

Furthermore, the integration of technology, such as mobile apps, contactless payment systems, 25 

and real-time information, enhances the overall travel experience for residents and visitors in 26 

both cities. 27 

In the table 5 there is a comparison of smart mobility implementation in Singapore and 28 

Tokyo. The more extensive comparison was prepared in the table 6. 29 

Table 5.  30 
Comparison of Singapore and Tokyo smart mobility solutions 31 

Factor Singapore Tokyo 

Public Transportation 

Extensive and efficient network of 

trains, buses, and taxis. High 

integration and seamless transfers. 

Highly integrated public transportation 

system including trains, subways, and 

buses. Efficient and extensive coverage. 

Fare Payment Systems 

Contactless smart cards (e.g., EZ-Link) 

for seamless fare payment across 

multiple modes. Integration with retail 

and other services. 

Contactless smart cards (e.g., Suica, 

PASMO) for integrated fare payment. 

 32 
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Cont. table 5. 1 

Real-time Information 

Real-time updates on train and bus 

schedules, delays, and disruptions 

through mobile apps and digital 

displays. 

Real-time information on train schedules, 

delays, and platform changes through 

mobile apps and announcements. 

Bike-Sharing Services 

Bike-sharing programs with mobile 

app access, real-time bike availability, 

and designated parking areas. 

Bike-sharing programs with mobile app 

access, real-time bike availability, and 

efforts to promote last-mile connectivity. 

Walkability 

Pedestrian-friendly infrastructure with 

well-designed sidewalks and crossings. 

Promotion of walking as a viable mode 

of transportation. 

Emphasis on pedestrian infrastructure, 

including pedestrian zones and improved 

walking facilities. 

Multi-Modal 

Integration 

Seamless integration of various modes 

of transportation, including buses, 

trains, and bicycles. 

Emphasis on multi-modal integration 

with well-connected transportation hubs 

and synchronized schedules. 

Sustainable Initiatives 

Active promotion of electric vehicles 

(EVs) and development of EV charging 

infrastructure. Incentives for EV 

adoption. 

Active promotion of EVs and EV 

charging infrastructure to reduce 

emissions and air pollution. 

Smart Parking Systems 

Implementation of smart parking 

systems to guide drivers to available 

parking spaces. 

Implementation of smart parking systems 

utilizing sensors and digital signage for 

efficient parking management. 

Collaboration and 

Innovation 

Collaborative approach among 

government, operators, and technology 

providers to drive innovation. 

Collaboration between government, 

operators, and research institutions to 

foster innovation and implement 

advanced technologies. 

Unique Characteristics/ 

Considerations 

Emphasis on bike-sharing for last-mile 

connectivity and eco-friendly 

transportation. Utilization of advanced 

digital payment systems. 

Prioritization of walking infrastructure 

and pedestrian zones. Cultural 

considerations for transportation 

planning. 

Source: Authors own work on the basis of: (Sukawan, Rachmawati, 2021; Chin, 2021; Zhong et al., 2 
2016, Jhoo, 2023; Ferro-Escobar et al., 2022; Shamsuzzoha et al., 2021, Zhang, 2021; Yagi, 2016; 3 
Vinod, 2022; Smart Tokyo, 2019; Manabu, 2020; Tokyo Smart City, 2015; Adachi, 2021; Sadayuki, 4 
2018). 5 

6. Conclusion 6 

The paper analyzes the smart mobility solutions implemented in Singapore and Tokyo to 7 

improve urban transportation. Singapore and Tokyo have implemented smart mobility solutions 8 

to address transportation challenges and improve the overall mobility experience in their 9 

respective cities. Singapore has emerged as a global leader in smart mobility, with initiatives 10 

such as the well-connected MRT system, dedicated bus lanes, electronic road pricing,  11 

and intelligent transport systems. These measures have enhanced transportation efficiency, 12 

reduced congestion, and encouraged the use of public transport. Singapore has also embraced 13 

shared mobility options like bike-sharing and e-scooter sharing services, promoting sustainable 14 

and convenient alternatives to private vehicle ownership. 15 

  16 
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On the other hand, Tokyo has focused on creating an integrated and efficient public 1 

transportation system. The city's extensive network of trains, subways, and buses enables 2 

seamless transfers and convenient travel across the city. Real-time information systems, multi-3 

modal integration, and sustainable initiatives have further improved transportation efficiency 4 

and connectivity in Tokyo. The city has also emphasized pedestrian-friendly infrastructure, 5 

promoted the use of electric vehicles, and implemented smart parking systems to reduce 6 

congestion and support sustainable mobility. 7 

Analyzed cities have realized the importance of collaboration, innovation, and the use of 8 

advanced technologies to drive their smart mobility initiatives. However, they also face 9 

challenges such as integrating different systems and modes, managing technological 10 

complexities, ensuring public acceptance, and addressing potential privacy and data security 11 

concerns. Singapore and Tokyo have made significant progress in implementing smart mobility 12 

solutions, but there is still work to be done to overcome challenges and fully realize the potential 13 

of smart mobility in creating efficient, sustainable, and user-friendly transportation systems.  14 

By continuing to invest in infrastructure, fostering innovation, and engaging with stakeholders, 15 

both cities can further enhance their smart mobility landscapes and provide residents and 16 

visitors with seamless, eco-friendly, and accessible transportation options. 17 
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