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Abstract: This research explores the implementation of green infrastructure in supporting
sustainable transportation systems to improve urban mobility in big cities. The background
of this research is based on the need to reduce the environmental impact of the trans-
portation sector, which contributes significantly to carbon emissions and air pollution,
especially in dense urban areas. Green infrastructure, such as bicycle lanes, pedestrian-
friendly sidewalks, and green open spaces, has been proven to have a positive impact in
reducing pollution and improving people’s quality of life. This research aims to analyze
how the implementation of green infrastructure can support sustainable transportation and
improve the quality of mobility in urban areas, with a focus on case studies of cities such as
Copenhagen, Amsterdam, and Singapore, and large cities in Indonesia, including Bandung.
Using the literature review method, this research analyzes various reports, journal articles,
and statistical data from previous studies regarding the impact of green infrastructure in
reducing emissions and promoting environmentally friendly transportation. The results
of the discussion show that the implementation of green infrastructure provides various
benefits, such as reducing carbon emissions, improving public health, and creating a more
comfortable urban environment. Large cities in Europe and Asia have been pioneers in im-
plementing this system, while in Indonesia, cities such as Jakarta, Surabaya, and Bandung
have begun to adopt similar concepts with some success, although they still face various
challenges. In conclusion, green infrastructure is an important element in sustainable city
development that not only improves mobility but also the overall quality of life of society.

Keywords: green infrastructure; sustainable transportation; urban mobility; environmental
impact

1. Introduction
The development of large cities in the world and Indonesia shows complex dynamics,

including technological progress, economic growth, and urbanization challenges [1]. In the
world, big cities such as New York, Tokyo, and London are growing rapidly along with
their increasing population and role as global economic centers [2]. This development is
supported by modern infrastructure, the application of advanced technology in transporta-
tion, energy, and public service systems, as well as urban planning aimed at improving the
quality of life of citizens. These cities leverage innovations such as electric transportation,
energy-efficient buildings, and green infrastructure to reduce environmental impact while
supporting sustainable urban mobility [3].
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In Europe, cities such as Copenhagen and Amsterdam are leading the way in imple-
menting environmentally friendly transport, with a focus on cycling infrastructure, efficient
public transport, and reduced carbon emissions [4]. Copenhagen, for example, has set an
ambitious target to become a carbon-free city, placing cycling infrastructure as a priority.
More than 60% of the population uses bicycles as the main mode of commuting every day.
This city also integrates safe and comfortable bicycle lanes, complete with parking facilities
and support services, so that cycling becomes the main choice compared to private vehicles.
In Amsterdam, a similar approach is being implemented with a focus on cycling transport
and the development of an integrated public transport network. Amsterdam is known as
the “bike city” because the majority of its residents rely on bicycles for daily mobility. In
addition, Amsterdam has also developed a public transportation system such as trams,
trolleybuses, and trains, which are well connected to reduce dependence on private cars.
The city is working to implement low-emission technologies, including electric vehicle
charging stations spread throughout the city, to support the transition to cleaner energy.

Meanwhile, in Asia, large cities such as Singapore and Hong Kong face limited land but
overcome this by developing vertical infrastructure, efficient management of green space,
and sophisticated mass transportation systems [5]. This sustainable approach also involves
implementing the smart city concept, where information and communication technology
is utilized to optimize the management of public resources and services. Singapore, for
example, has developed an integrated and highly efficient mass transportation system,
including the MRT (Mass Rapid Transit), which covers almost the entire city area. In
addition, the Singapore government implements a policy of limiting the number of private
vehicles through a quota system and high taxes. This policy, combined with reliable public
transportation facilities, makes Singapore one of the cities with the lowest levels of air
pollution in Asia. Singapore is also promoting the use of electric vehicles and developing
charging infrastructure in various locations to support the transition to cleaner energy.
In Hong Kong, the public transportation system is also highly integrated, with the MTR
(Mass Transit Railway) as the backbone of urban mobility. The MTR covers a wide area,
from the city center to residential areas, thereby reducing dependence on private vehicles.
Hong Kong also implements policies that encourage vertical development and optimize
land use, which allows green space to be maintained even though the city has limited land.
In addition, the Hong Kong government is actively encouraging the use of electric buses
and environmentally friendly technologies in the public transportation system to reduce
emissions and improve air quality.

In Indonesia, large cities such as Jakarta, Surabaya, and Bandung are also experiencing
rapid growth, which is triggered by an increase in population and economic activity [6].
Jakarta, for example, has transformed into a business and government center, attracting
migration from other regions. However, this development presents various challenges
such as traffic jams, air pollution, and flooding. To overcome this problem, several cities in
Indonesia are starting to focus on developing more environmentally friendly infrastruc-
ture, such as mass transportation systems (MRT, LRT, BRT), green spaces, and integrated
drainage systems to reduce the risk of flooding. Bandung, for example, has initiated smart
city initiatives and various green infrastructure programs to support a healthier and more
sustainable environment.

Despite these ongoing efforts, many large cities in Indonesia still face major challenges
in implementing sustainable urban planning and effective integration of technology [7].
Green infrastructure and environmentally friendly transportation still require policy sup-
port, funding, and wider community participation [8]. In the future, the development
of large cities in the world and Indonesia will likely increasingly lead to development
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that is in line with sustainability principles, with a focus on quality of life, environmental
sustainability, and increasing the efficiency of urbanization [9].

Based on this background, it can be concluded that implementing green infrastructure
in a sustainable transportation system is an urgent need for large cities throughout the
world, including in Indonesia. The increasingly complex challenges of urbanization, such
as increasing the number of vehicles, traffic congestion, air pollution, and climate change,
demand innovative solutions that are able to integrate environmental sustainability with
efficient mobility [10].

Green infrastructure has been proven to be effective in reducing negative environmen-
tal impacts caused by urbanization and urban transportation activities [11]. By providing
green open space, vegetation, and environmentally friendly drainage systems, while sup-
porting the transition to cleaner and healthier modes of transportation, it is able to reduce
air pollution, reduce urban temperatures, and absorb carbon emissions [12]. The presence
of vegetation helps improve air quality by absorbing pollutants and producing oxygen,
thereby creating a healthier environment for city residents. In addition, green infrastruc-
ture plays a role in managing rainwater runoff through natural drainage systems such as
bioswales, rain gardens, and permeable pavement [13]. This system helps prevent flooding
by allowing rainwater to be absorbed into the ground more effectively, ultimately reducing
the load on conventional drainage systems. This is very relevant for large cities that often
face flooding problems due to drainage that is unable to accommodate high rainfall.

In the transportation sector, green infrastructure supports reduced emissions and
improved quality of life through comfortable pedestrian and bicycle paths, as well as green
spaces along transportation routes [14]. These routes encourage people to switch from
motorized vehicles to more environmentally friendly modes of transportation, such as
walking and cycling. The use of green spaces as buffers along roads can also reduce traffic
noise and provide space for biodiversity, thereby increasing the attractiveness of cities as
sustainable places to live [15].

In Indonesia, efforts to adopt green infrastructure in sustainable transportation are
growing, although they still face various challenges in terms of policy, financing, and com-
munity participation [16]. Several large cities in Indonesia, such as Jakarta, Surabaya, and
Bandung, have begun to integrate green infrastructure elements in transportation planning
and urban spatial planning to create a healthier and more sustainable environment [17].

In Jakarta, for example, the implementation of green lanes along main roads, the
construction of pedestrian-friendly sidewalks, and the development of bicycle lanes demon-
strate a commitment to improving the environment and reducing dependence on motorized
vehicles [18]. Pavement revitalization programs and tree planting in various areas also help
create shadier and more attractive public spaces for the community. Apart from that, public
transportation systems such as the MRT, LRT, and TransJakarta are now trying to be more
integrated with green lanes so that people can access public transportation by walking or
cycling through beautiful environments.

Surabaya is also an example of a city that is proactive in developing green infrastruc-
ture [19]. This city is known for its widespread city parks, green lanes, and comfortable
pedestrian facilities. Surabaya continues to encourage increasing green open spaces and
strengthening the role of local communities in protecting the environment through refor-
estation programs and sustainable waste management. This step not only improves the
air quality and esthetics of the city but also has a positive impact on public health and
tourist attraction.

In Bandung, initiatives to create an environmentally friendly environment include
building bicycle lanes, reorganizing public open spaces, and adding sustainable public
transportation facilities [20]. The Bandung city government is also focusing on the Bandung
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Green and Clean program, which encourages the community to be actively involved in
keeping the environment clean and reducing emissions. Initiatives such as thematic parks
and green belts along public areas serve not only as greenery but also as places for social
interaction and sports activities.

Sustainable transportation systems have a close relationship with green infrastructure
because both support each other in creating a more environmentally friendly urban environ-
ment and improving people’s quality of life [21]. Green infrastructure, such as bicycle paths,
parks, and green open spaces, serves to strengthen transportation networks by providing
safe and comfortable alternatives for pedestrians and cyclists. This encourages people to
switch from motorized vehicles to more environmentally friendly modes of transportation,
thereby reducing greenhouse gas emissions and air pollution. In addition, the presence
of vegetation and green open spaces along transportation routes helps manage rainwater
runoff, reduces the risk of flooding, and creates a cooler and more comfortable microclimate
in urban areas. By integrating green infrastructure into transportation planning, cities can
achieve sustainable mobility goals while maintaining ecosystem balance and improving
people’s quality of life [22]. This approach not only addresses the challenges of urbanization
but also encourages sustainable economic growth and promotes social welfare [23].

The research gap between previous studies and this research lies in the differences
in regional focus, infrastructure approach, and research methodology used. Previous re-
search entitled “Sustainable Transportation in Southeast Asian Countries: Implementation
of Green Transport” focused more on the implementation of environmentally friendly
transportation in Southeast Asian countries, emphasizing specific efforts in each country to
develop sustainable transportation modes, such as the use of vehicles, electricity, improving
public transport, and developing bicycle lanes and pedestrian zones. This approach seeks to
address regional challenges in Southeast Asia, including diverse socio-economic conditions,
rapid levels of urbanization, and different policies in each country. On the other hand, this
research, entitled “Implementation of Green Infrastructure in Sustainable Transportation
in Supporting Urban Mobility: Literature Review,” adopts a global perspective through a
literature review that focuses on green infrastructure in supporting urban mobility. Rather
than discussing transport modes, this research analyzes how green infrastructure, such
as green lanes, green roofs, and permeable pavements, can support sustainable transport
systems on a more fundamental basis in various urban contexts.

In addition, previous research tends to use case studies or direct analysis of policy
implementation in the Southeast Asia region, while this research combines results from
various studies to provide a comprehensive picture of green infrastructure in sustainable
transportation. Thus, the gap in this research lies in the differences in approach; previous
research provides direct insights that are highly relevant to the local context of Southeast
Asia, while this research is more general and can be widely applied to a variety of urban
situations. It is hoped that this research can fill this gap by providing a more comprehensive
perspective on how green infrastructure can support sustainable transportation in big
cities, as well as presenting concepts that can be adapted into transportation policies in
Southeast Asia.

By reviewing related literature, this study aims to explore and analyze various as-
pects related to the implementation of green infrastructure in a sustainable transportation
system, as well as its impact on urban mobility and the environment in Indonesia. This
literature review will include a study of various models and best practices that have been
implemented in other cities around the world, including experiences in Europe and Asia,
which can be used as a reference for planning and developing green infrastructure in large
Indonesian cities.
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Through analysis of various previous studies, this study will identify key factors that
influence the successful implementation of green infrastructure, such as government policy,
community participation, and support from the private sector. Apart from that, this research
will also discuss the challenges faced in implementing green infrastructure, including
issues of funding, regulations, and space limitations, which often become obstacles in the
development of sustainable transportation.

This study is expected to provide relevant recommendations for policymakers, city
planners, and other stakeholders in creating effective strategies for integrating green in-
frastructure into the transportation system. Thus, it is hoped that the implementation of
green infrastructure can contribute to achieving sustainable development goals, improve
people’s quality of life, and create a cleaner and healthier urban environment in Indonesia.

2. Literature Review
2.1. Green Infrastructure Concept

The concept of green infrastructure can have different definitions, depending on the
context in which it is used and by whom the idea is used. Green infrastructure originally
came from conservation-related disciplines to describe multifunctional green spaces that
support sustainable development [24]. In this definition, natural spaces are integrated with
human-made systems to create synergy, such as floodplains, green roofs, and rainwater
harvesting systems.

Green infrastructure is a concept, effort, or approach to maintaining a sustainable
environment through arranging green open spaces and maintaining natural processes that
occur in nature, such as the rainwater cycle, soil conditions, etc. [25]. However, in recent
years, the term green infrastructure has evolved to mean man-made infrastructure that
maintains or increases the productivity of natural resources, including reducing emissions
intensity [26].

Although environmental function is often the main focus of the green infrastructure
concept, social benefits are also a very important criterion [27]. Green infrastructure also
contributes to community welfare by increasing connectivity between urban and rural
areas, developing local distinctiveness, social inclusion, and a sense of togetherness [28].

The important point of implementing green infrastructure is maintaining the conti-
nuity of the natural water resource cycle, considering that using clean water, especially
in urban environments, has increased along with population growth and city develop-
ment. Reducing pollution is also part of efforts to achieve a healthy and clean environment
for society. Community involvement is also vital in achieving this green infrastructure
development [29].

Green infrastructure can be interpreted as a land planning and management concept
that emphasizes using natural elements to improve environmental quality, support ecologi-
cal sustainability, and improve human welfare. In an urban context, green infrastructure
refers to a network of green spaces designed and managed to provide a community with
ecological, social, and economic benefits.

2.2. Green Infrastructure in Sustainable Transportation

Green infrastructure in sustainable transportation is an approach that integrates natu-
ral elements and environmental engineering into the planning and management of trans-
portation systems to increase efficiency, reduce negative impacts on the environment, and
improve the quality of life in urban areas [30]. In the midst of modern challenges facing
big cities, such as rapid population growth, air pollution, traffic jams, and climate change,
green infrastructure is emerging as an innovative and holistic solution [31]. This concept
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not only focuses on physical development but also on developing green spaces with dual
functions for recreation, water absorption, heat reduction, and support for biodiversity [32].

Implementing green infrastructure in sustainable transportation includes various
elements and strategies designed to promote environmentally friendly modes of transporta-
tion. One key element is the development of well-connected greenways and cycleways
throughout the city [33]. These greenways provide safe and comfortable spaces for pedestri-
ans and cyclists and are surrounded by vegetation that helps absorb air pollution, provide
shade, and create ecological corridors that support biodiversity. By encouraging bicycle use
and walking, these greenways help reduce dependence on motorized vehicles, greenhouse
gas emissions, and air pollution levels in large cities.

Apart from that, green infrastructure also includes the development of vegetated
sidewalks and green open spaces integrated with the urban transportation network [34].
Sidewalks planted with trees or other plants beautify the city landscape and reduce surface
temperatures, manage rainwater runoff, and provide psychological benefits for city resi-
dents. These spaces play an essential role in reducing the urban heat island effect, where
metropolitan areas tend to be hotter than their surroundings due to the concentration of
buildings and hard surfaces that absorb and store heat. Increasing the amount of green
open space allows cities to create more comfortable and attractive environments while
supporting more sustainable transport patterns.

Implementing green infrastructure also involves innovation in rainwater and wastew-
ater management [35]. Infrastructure such as permeable pavements and rain gardens
around roads and parking areas helps reduce rainwater runoff, increase water absorption,
and reduce the risk of flooding. This is especially important in dense urban areas, where
space for conventional drainage infrastructure may be limited. By reducing the amount of
rainwater that a city’s drainage system must manage, this strategy not only helps reduce
the risk of flooding but also reduces infrastructure maintenance costs [36].

In addition, green infrastructure can also support transit-oriented development (TOD),
which integrates public transportation with green space and environmentally friendly
pedestrian facilities [37]. TOD focuses on developing dense, mixed-use areas around
public transport stations, emphasizing accessibility and connectivity for pedestrians and
cyclists [38]. By creating an environment that supports non-motorized mobility and pro-
viding easy access to public transportation, TOD helps reduce the need for private vehicles,
reduces emissions, and improves the quality of life in cities [39].

Besides that, green infrastructure also plays a role in supporting the use of environmen-
tally friendly vehicles, such as electric ones. Providing charging stations integrated with
renewable energy sources, such as solar panels or wind turbines, helps reduce dependence
on fossil fuels and the greenhouse gas emissions produced by the transportation sector.
Electric vehicles can also be encouraged by providing incentives for their use in urban
areas, such as better parking access or special lanes for environmentally friendly cars.

Green infrastructure in sustainable transportation offers an integrated approach that
combines ecological, economic, and social benefits [40]. By reducing the environmental
impact of transportation systems, improving air and water quality, and creating better
public spaces, green infrastructure helps build healthier, more resilient, and sustainable
cities. Implementing these strategies requires significant initial investment and provides
long-term returns in the form of reduced maintenance costs, improved public health, and
increased city attractiveness for residents and visitors. Cities worldwide can move towards
a greener, cleaner, and more sustainable future through green infrastructure.
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2.3. Benefits of Green Infrastructure in Urban Mobility

Green infrastructure provides various significant benefits for urban mobility by inte-
grating natural elements and green infrastructure into the transportation system, creating a
more environmentally friendly, efficient, and comfortable city for its residents [41]. One of
the main benefits of green infrastructure in urban mobility is improving air quality and
reducing pollution [42]. By reducing dependence on motorized vehicles and increasing
accessibility for pedestrians and cyclists through green lanes and vegetated sidewalks,
green infrastructure directly reduces greenhouse gas emissions and other air pollutants [43].
This is especially important in large cities, where air pollution is often a significant health
problem affecting residents’ quality of life. Green spaces such as urban parks, rain gar-
dens, and green roofs also help filter pollutants from the air, reduce surface temperatures,
and combat the urban heat island effect, all of which contribute to a healthier and more
comfortable urban environment [44].

In addition, green infrastructure is important in improving transportation connectivity
and accessibility in cities [45]. Green infrastructure facilitates smoother and more sustain-
able mobility by creating a network of green lanes that connect various parts of the city,
including residential, commercial, and recreational areas [46]. These greenways provide
safe and enjoyable routes for pedestrians and cyclists and improve connectivity with public
transport networks, such as buses and trains. This encourages more people to switch from
private vehicles to more sustainable modes of transport, reducing traffic congestion and
increasing the efficiency of the transport system as a whole [47]. In addition, green spaces
integrated with transportation facilities can also function as rest areas and meeting points,
which support social activities and strengthen community ties [48].

Another benefit of green infrastructure in urban mobility is its ability to reduce the risk
of flooding and improve stormwater management [49]. By incorporating elements such
as porous pavement, rain gardens, and bioswales into street and sidewalk designs, green
infrastructure helps increase rainwater absorption, reduce surface runoff, and prevent water
from pooling on streets [50]. This is especially important in urban areas that frequently
experience flooding due to poor drainage or prolonged heavy rain [43]. By managing
stormwater effectively, green infrastructure protects transportation infrastructure from
damage, reduces maintenance costs, and extends the life of roads and sidewalks [51]. In
addition, this strategy also helps maintain groundwater quality and supports a healthy
urban ecosystem.

Green infrastructure also brings significant economic benefits by increasing property
values and city attractiveness. The presence of green spaces and environmentally friendly
transportation facilities can improve an area’s visual appeal and environmental quality,
which in turn can increase property values and attract investment [52]. In addition, by
reducing dependence on private vehicles and encouraging public and non-motorized trans-
portation, green infrastructure also helps reduce fuel and vehicle maintenance expenditure,
providing direct economic benefits for residents [44]. At the city level, investment in green
infrastructure is often more cost-effective in the long term than conventional infrastructure
development, as it can reduce road maintenance costs, reduce the need for expensive
drainage systems, and improve community welfare [53].

Overall, green infrastructure provides various interrelated benefits for urban mobility,
such as improving air quality and reducing pollution, increasing connectivity and accessi-
bility, and better rainwater management to significant economic benefits. By integrating
natural elements into transportation planning and management, green infrastructure helps
create more environmentally friendly, efficient, and sustainable cities, which meet their
citizens’ mobility needs and improve their quality of life and overall well-being. Thus,
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implementing green infrastructure in urban mobility is an essential step towards building
greener and more resilient cities in the future.

2.4. Challenges in Implementing Green Infrastructure

Implementing green infrastructure in urban mobility faces various challenges and
requires a holistic and collaborative approach to overcome them. One of the biggest
challenges is the lack of understanding and awareness of the long-term benefits of green
infrastructure among decision-makers and the general public [54]. Many parties still
see investment in green infrastructure as an additional cost compared to conventional
infrastructure [55]. Additionally, technical challenges and space limitations are significant
obstacles, especially in large cities that are already congested and have limited space to
develop new green infrastructure. Implementing elements such as greenways, vegetated
sidewalks, and stormwater management systems often requires space not always available
in dense urban environments.

In addition, coordination between the various parties involved, including local gov-
ernments, landowners, developers, and communities, is often challenging. Each party has
different interests and priorities, so achieving agreement and effective collaboration often
requires significant time and effort. Regulatory aspects can also be a barrier, especially if no
policies support the implementation of green infrastructure or if existing regulations do
not accommodate the integration of green infrastructure in city planning. Lastly, limited
funds and resources are a challenge that is no less important.

Although green infrastructure offers many long-term benefits, the initial costs of
building and developing green infrastructure are often considered high, especially in the
context of limited government budgets [56]. This is exacerbated by the lack of access to
adequate funding or financial incentives to encourage the adoption of green infrastructure
by the private sector and local communities. All of these challenges demand innovative
approaches, comprehensive education, and strong partnerships to ensure that the benefits
of green infrastructure can be optimized for future cities’ sustainability.

3. Materials and Method
This study employs a literature review methodology to investigate the application

of green infrastructure in supporting sustainable urban mobility. The materials used for
this research include various secondary sources such as scholarly articles, government
reports, statistical data, and case studies from cities with successful green infrastructure
implementation, including Copenhagen, Amsterdam, Singapore, Jakarta, Surabaya, and
Bandung. These sources provide a comprehensive overview of the environmental impact,
benefits, and challenges of green infrastructure in the context of urban transportation.

The research method begins with collecting relevant secondary data from reputable
sources, focusing on publications that discuss green infrastructure and sustainable trans-
portation policies. The collected data are then analyzed to identify key trends, impacts,
and barriers in the implementation of green infrastructure that supports urban mobility.
Additionally, the research compares data across cities to understand the factors contributing
to the success or challenges faced by different locations.

The analysis aims to draw insights into the key factors of green infrastructure imple-
mentation in reducing emissions, improving air quality, and fostering eco-friendly mobility.
This method provides a broad perspective on the role of green infrastructure in sustainable
urban development, offering valuable insights that can guide other cities, particularly in
Indonesia, in developing sustainable transportation systems.
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4. Discussion
The results of research and discussions regarding the application of green infrastruc-

ture in urban transportation often show significant positive impacts on various aspects
of mobility and the environment, and essential novelties in this field are identified [57].
Findings from research generally reveal that green infrastructure, including green lanes,
vegetated sidewalks, stormwater management systems, and other green elements, provides
broad benefits in urban transportation [58]. One of the main results is reduced pollution
and improved air quality [59].

To reduce pollution levels and improve air quality, a number of strategic steps need to
be taken. First, reducing emissions from motorized vehicles by adopting clean transporta-
tion technologies such as electric and hybrid vehicles is an important step. In addition,
developing and improving efficient and environmentally friendly public transportation
can reduce dependence on private cars, thereby reducing exhaust emissions. Policies such
as limiting motorized vehicles in city centers, imposing emissions taxes, and providing
incentives for environmentally friendly cars can also help in this effort. Second, promoting
non-motorized mobility, such as cycling and walking, must be encouraged by developing
supporting infrastructure, such as safe bicycle paths and decent sidewalks. This reduces
emissions from transportation and improves people’s health by encouraging a more active
lifestyle. Third, controlling pollution from the industrial sector is also very important. This
can be achieved through the imposition of stricter emissions standards, the adoption of
cleaner technologies, and tighter monitoring of industry compliance with environmental
regulations. Industries that use fossil fuels as the primary energy source must be encour-
aged to switch to cleaner and more sustainable renewable energy. Research shows that
green spaces integrated with transportation systems reduce motor vehicle emissions and fil-
ter atmospheric pollutants, thereby improving public health and reducing pollution-related
respiratory illnesses.

Furthermore, research often identifies that implementing green infrastructure con-
tributes to improving the accessibility and efficiency of transportation systems [60]. Well-
designed bicycle lanes and greenways enable safer and more comfortable non-motorized
mobility and reduce dependence on private vehicles [61]. This reduces traffic congestion
and improves journey times for all road users. Research also shows that green infrastructure
can improve connectivity between various modes of transportation, such as integrating
bicycle lanes with public transportation stations, which supports wider use of public
transportation and reduces the need for private vehicles.

The results of discussions and discussions regarding the application of green infras-
tructure in urban transportation become stronger when supported by statistical data that
shows its positive impact [62]. For example, in Copenhagen, around 62% of daily trips are
made by bicycle, thanks to more than 400 km of safe and comfortable cycle paths [63]. These
data reflect the real impact of green infrastructure in encouraging a shift in transportation
modes, so that the city has succeeded in reducing CO2 emissions by up to 40,000 tons every
year. This makes a major contribution to the C40 Cities targets, a global initiative aimed at
reducing carbon emissions in cities, of which Copenhagen is one of the pioneers.

In Amsterdam, the number of bicycles is recorded to exceed the population, with more
than 800,000 bicycles used every day [64]. This is supported by more than 500 km of bicycle
paths and integrated parking facilities, enabling 50% of all trips within the city to be made
by bicycle. The positive impact can be seen from reducing greenhouse gas emissions and
improving air quality, where air pollution levels in Amsterdam are much lower than in
other European cities that depend on motorized vehicles.

In Singapore, the government has succeeded in increasing green space from only
around 36% in 1986 to almost 47% of the city area in 2021 [65]. This city is implementing
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the Park Connector Network (PCN) concept, which connects city parks with greenways
along more than 300 km, making it easier for people to walk or cycle. As a result, more than
10% of Singapore’s population now regularly uses non-motorized modes of transportation,
and PM2.5 air pollution levels in the city remain low, namely below 20 µg/m3, in line with
standards recommended by WHO.

In Indonesia, big cities are starting to show commitment to green infrastructure even
though the scale is still limited. Jakarta, for example, in 2022 will record a 7% decrease
in the number of private vehicles in the city center area after adding bicycle lanes and
improving sidewalks along main roads [66]. In Surabaya, the addition of 15 new city parks
and 20 km of pedestrian paths in the city center has significantly improved the air quality
index, making Surabaya the best air quality in Indonesia for the large city category [67].
Meanwhile, Bandung also recorded an increase in the number of bicycle lane users of up to
30% after revitalizing and adding bicycle facilities in public areas.

These statistics show that green infrastructure has a real impact in supporting sus-
tainable transportation and improving people’s quality of life [68]. Apart from reducing
emissions and air pollution, green infrastructure also encourages community participation
in using more environmentally friendly modes of transportation, improves health, and
adds to the esthetics of the city. The implementation of green infrastructure in large cities,
if equipped with continuous monitoring and evaluation data, can become a pilot model for
further expansion in various other regions.

Overall, the research results and discussions show that green infrastructure has great
potential to improve environmental quality and mobility in urban areas. The novelties
discovered through this research provide new insights into innovative ways to integrate
green elements into transport systems and show how a more holistic and participatory
approach can address urban challenges more effectively.

5. Conclusions
This study explores the essential aspects of green infrastructure implementation within

urban transportation, highlighting its impact on sustainable mobility, emission reductions,
air quality improvement, and public health. Through case studies from cities like Copen-
hagen, Amsterdam, Singapore, Jakarta, Surabaya, and Bandung, this research illustrates
how green infrastructure elements, such as bicycle lanes, pedestrian-friendly walkways,
and green public spaces, contribute to a more eco-friendly urban environment. These as-
pects underscore the potential of green infrastructure in transforming urban transportation
systems to be more sustainable and resilient.

The analysis identifies critical factors influencing the successful implementation of
green infrastructure in urban settings. These include robust government commitment, ade-
quate funding, comprehensive urban planning, and community involvement. Cities with
effective green infrastructure typically have supportive policies, cross-sector collaboration,
and strong public engagement, which drive the adoption and utilization of sustainable
transportation options. In cities facing challenges, factors such as limited land availability,
high dependency on private vehicles, and financial constraints often hinder progress.

Based on the findings, this study provides several recommendations for policymakers
aiming to promote sustainable urban transportation through green infrastructure. These
include developing integrated green infrastructure plans within urban areas, securing
dedicated funding for sustainable transport initiatives, enhancing community outreach to
increase public awareness and participation, and setting clear regulatory frameworks to
support the shift towards green mobility. By addressing these factors, policymakers can
foster a more sustainable, accessible, and environmentally friendly urban transportation
network, benefiting both the environment and public health in the long term.
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