
Transportation management in smart cities is a
factor that has immense potential in meeting the
increasing global need for a sustainable transport
system. An increase in the population density of
cities has resulted in traffic jams, pollution, and the
need for green vehicles. Integrated intelligent
traffic monitoring systems with the utilization of
intelligent technologies including AI or IoT offer a
feasible solution to congestion and pollution from
transportation. They can improve the traffic flow in
cities by tracking the motion of vehicles, bicycles,
and pedestrians, collecting actual information
about traffic conditions, and encouraging the use
of environmentally friendly transport.

This research aims to assess the effectiveness of
various smart traffic monitoring systems in
enhancing eco-friendly transportation in five smart
cities. The research analyzes five cities. There is
Tokyo in Japan, Singapore in Singapore,
Copenhagen in Denmark, Amsterdam in the
Netherlands, and Toronto in Canada. Through the
lens of the application of smart traffic monitoring
systems, this research examines the role by which
technologies make positive impacts on mobility
within cities, towards the overall sustainable
development goals of decreased CO2 emissions
and encouraging the uptake of efficient and
greener modes of transport such as EVs and
bicycles.

The research use comparison approach to
illustrate successful strategies and technologies,
which enhance traffic situation responsible for
negative impacts to the environment. The results
will provide important information about AI and IoT
applications in optimizing transport systems and
their integration into concepts for sustainable
cities. Thus, this paper aims to enrich the existing
theoretical framework related to smart cities by
offering specific recommendations for improving
environmentally sustainable urban mobility
worldwide.

Optimizing Urban Mobility in Smart Cities: 
a Comparative Analysis of Traffic 
Monitoring Systems in Enhancing Eco-
Friendly Transportation Flows

This work has unveiled the effects of smart traffic
monitoring systems in improving traffic flow and
advancing environmentally friendly transportation
within the chosen cities which include Tokyo,
Singapore, Copenhagen, Amsterdam, and Toronto. The
comparison process shows that cities incorporating
advanced technologies including the use of Artificial
Intelligence and IoT, witness enhanced traffic flow,
reduced congestion, and lowered levels of carbon
emission.

For instance, Copenhagen uses the AI application for
managing bicycle lanes to allow a 25% increase in
bicycle flow during peak hours when used alongside a
15% cut in carbon emissions. Likewise, Singapore
being ability to use Internet of Things traffic IoT
sensors and smart cameras to keep track of vehicular
and pedestrian movements has helped reduce traffic
congestion by 20% as well as the levels of air pollution.
These AI traffic-using systems have especially helped
in reforming the timetables of the Buses and the
subways in Tokyo, thereby helping to cut the use of
cars by 12%, thus supporting sustainability.

Smart mobility development in Amsterdam with the
promotion of electric vehicles and sharing bikes, an
increase in electric vehicles by 10%, and bike use by
30% led to the reduction of traffic congestion. By
integrating smart technologies such as artificial
intelligence traffic flow of Toronto’s carriageways has
improved, with average journey durations having been
cut by 18%. This has also encouraged environmental
consciousness in transportation with green options
being given a boost.

The results of research reassert that smart traffic
monitoring systems enhance not only the traffic state
but also positively influence the use of green modes of
transport thus have less environmental impacts. At the
same time, the results indicate that the effectiveness
of these systems largely depends on local legislation,
public participation, and infrastructure preparedness.
The results of the case studies indicate that city
support is a key factor in enhancing Mobility 2.0
solutions; cities with favorable policies and
infrastructure upgrades created a more sustainable
mobility environment.

The methodology of this research relies on secondary
data analysis to evaluate the effectiveness of smart
traffic monitoring systems in enhancing urban mobility
and promoting eco-friendly transportation in five smart
cities. A few destinations such as Tokyo, Singapore,
Copenhagen, Amsterdam, and Toronto. The research
relies on quantitative data collected from credible
sources, such as governmental reports, peer-reviewed
scholarly articles, case studies on traffic management,
and transport and sustainability reports from relevant
regulatory bodies.

For the purpose of acquiring the required data, the
research obtained information from traffic flow
reports, environmental impact assessments, and smart
city performance reviews. Official statistics from city
transportation departments and environmental
associations as well as information provided by smart
city technology suppliers were used to gather
numerical data on traffic jams, emissions, and
sustainable transport modes including EVs and bikes.
Information was also obtained from scholarly journal
articles that has working case over AI and IoT
technologies on various traffic monitoring systems to
determine the reliability of the systems.

The data analysis used a quantitative approach
involving the key performance indicators such as
traffic congestion, carbon emission and
environmentally friendly transport mode usage. The
effectiveness of smart traffic systems was compared
through statistical reports that include the changes in
traffic flow before and after the installation of the
systems while the success rate of the green mobility
programs was estimated from records.

Further on, the author undertook a qualitative analysis
to explain the technological and policy enablers that
have explained the effectiveness or otherwise of these
systems in various cities. These results were then
aggregated to provide insight into what is currently
best practice and what changes could be made on a
worldwide basis. Application of secondary data
enhances credibility of this research by presenting
thorough analysis of how smart traffic systems are
revolutionalizing urban transport among other
contributions to sustainability without having to
undertake primary data collection.

City Smart Traffic 
System 

Features

Impact on 
Traffic Flow

Reduction in 
Carbon 

Emissions

Increase in 
Sustainable 

Transport Use

Copenhagen AI-based 
management 

of bicycle lanes

25% increase in 
bicycle flow 
during rush 

hours

15% reduction 
in carbon 
emissions

Significant rise 
in bicycle 

usage (30% of 
commuters)

Singapore IoT-enabled 
sensors, smart 

cameras for 
vehicle & 

pedestrian 
movement

20% reduction 
in congestion

Decrease in air 
pollution due to 

smoother 
traffic

Rise in 
adoption of 

public 
transport (10% 

increase)

Tokyo AI-powered 
traffic systems 

optimizing 
public 

transport 
scheduling

12% reduction 
in vehicle use, 
better public 

transport

Improvement in 
air quality by 

8%

Increased 
public 

transport 
usage (12% of 
commuters)

Amsterdam Focus on EV 
charging 

infrastructure, 
bike-sharing, 

and smart 
systems

10% increase in 
EV adoption, 

30% increase in 
bike use

Reduction in 
CO2 emissions 

by 14%

Higher bike-
sharing 

participation 
(40% of trips)

Toronto AI-driven 
vehicle routing, 

traffic 
monitoring for 

congestion 
reduction

18% reduction 
in average 
commute 

times

Noticeable 
decrease in 

emissions by 
10%

Rise in eco-
friendly 

transport 
options (EVs, 

bikes)

According to the findings of this research, smart
traffic monitoring systems indeed enhance traffic
flow in smart cities and encourage environmentally
sustainable transportation.

Comparing Tokyo, Singapore, Copenhagen,
Amsterdam, and Toronto – the latest AI and IoT
implementation proves beneficial in traffic
management, traffic decrease, and fewer
emissions that encourage usage of bikes and
electric vehicles among others.

These systems, however, require complementary
legislation, prepared infrastructure, and the public’s
participation. In general, smart traffic monitoring
systems provide a good answer to the question of
how cities can increase transport efficiency and
achieve environmental objectives.
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