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ABSTRACT

Urban mobility has become a critical challenge in the era of rapid urbanization,
characterized by traffic congestion, reliance on private vehicles, and high carbon
emissions. Transit-Oriented Development (TOD) emerges as an urban planning
approach that integrates land use with public transportation to create sustainable,
efficient, and pedestrian-friendly environments. This study aims to analyze the role
of TOD in improving urban mobility, focusing on its impact on transportation
efficiency, travel time, and community quality of life.

Using a case study in Denpasar, this research employs a mixed-methods approach,
including spatial analysis, community surveys, and stakeholder interviews. The
findings reveal that TOD significantly reduces dependence on private vehicles,
enhances accessibility to public transportation, and promotes sustainable lifestyles.
However, the implementation of TOD faces challenges such as a lack of cross-
sectoral planning integration and public resistance to change.

This study recommends strengthening regulations, fostering collaboration between
governments and private sectors, and increasing public awareness to support
broader adoption of TOD. With these strategies, TOD has the potential to become a
key solution in creating inclusive, connected, and sustainable cities for the future.

Keywords: Transit-Oriented Development, urban mobility, public transportation,
sustainability, urban planning.

1. INTRODUCTION

Urbanization has become a global phenomenon, with cities experiencing rapid
population growth and increasing demand for efficient mobility systems. In
Indonesia, the urbanization rate reached 57.35% in 2022, with a prediction to
increase to 66.6% by 2035. This development raises complex urban challenges,
such as traffic congestion, dependence on private vehicles, and high carbon
emissions, which significantly affect people's quality of life and environmental
sustainability.

In this context, Transit-Oriented Development (TOD) has emerged as an innovative
strategy in urban planning. TOD focuses on the development of dense, mixed-use,
and pedestrian-friendly urban areas, integrated with high-quality public
transportation systems (Banister, 2008). Research shows that effective
implementation of TOD can improve urban mobility, reduce dependence on private
vehicles, and support more sustainable lifestyles (Hakim, 2023).

Denpasar City, Bali, as the capital city of Bali Province and a world tourism center,
faces similar challenges. The high number of private vehicle ownership in Bali, which
reached more than 3.7 million units in 2021 (BPS Bali, 2022), has an impact on
increasingly severe congestion, especially in urban areas such as Denpasar. With
its strategic role as a center of culture, economy, and tourism, a planning approach
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is needed that is able to integrate TOD principles to address mobility issues while
maintaining the unique characteristics of the city (Bidari Putri et al., 2021). This study
aims to analyze the role of TOD in improving mobility in Denpasar City. By exploring
the opportunities, challenges, and impacts of TOD implementation, this study is
expected to provide relevant policy recommendations for local governments and
other stakeholders to realize inclusive, connected, and sustainable urban
development.

2. RESEARCH METODOLOGY

This study employs a qualitative approach with a case study methodology to analyze
the role of Transit-Oriented Development (TOD) in enhancing urban mobility in
Denpasar City, Bali. The methodology involves several key steps, as outlined below:
1. Research Design
The study adopts a descriptive-analytical design to explore the relationship
between TOD implementation and urban mobility. The research focuses on
evaluating the spatial, social, and transportation-related impacts of TOD
initiatives in Denpasar.
2. Data Collection Methods
Primary Data:
= Field Observations: Observations were conducted to analyze the
physical and spatial characteristics of TOD areas in Denpasar, such
as public transportation hubs, pedestrian pathways, and mixed-use
developments.
= Interviews: Semi-structured interviews were held with key
stakeholders, including city planners, transportation officials, and
community representatives, to gain insights into the challenges and
opportunities of TOD implementation.
= Community Surveys: Surveys were distributed to local residents and
commuters to assess their perceptions of TOD and its impact on their
mobility and quality of life.
Secondary Data:
= Analysis of policy documents, urban planning blueprints, and
government reports related to TOD and transportation in Denpasar.
= Review of relevant academic literature and case studies on TOD from
other urban contexts.
3. Data Analysis Techniques
= Spatial Analysis:
Geographic Information Systems (GIS) were used to map and
evaluate the spatial distribution of TOD areas, public transportation
routes, and accessibility metrics.
= Thematic Analysis:
Qualitative data from interviews and surveys were coded and
analyzed thematically to identify patterns, challenges, and success
factors associated with TOD.
= Descriptive Statistics:
Survey data were analyzed using descriptive statistical tools to
summarize respondent demographics, travel patterns, and
satisfaction with existing transportation infrastructure.
4. Study Area and Scope
The research focuses on key TOD zones in Denpasar, such as areas
surrounding major bus terminals, planned transit hubs, and mixed-use
developments. The scope includes evaluating TOD's influence on public
transportation usage, walkability, and connectivity within these zones.
5. Limitations of the Study
The study is limited to Denpasar City, which may restrict the generalizability
of findings to other cities with differing socio-economic and cultural contexts.
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Additionally, the research relies on qualitative data, which may be subject to
respondent bias.
By combining spatial, qualitative, and statistical analyses, this methodology
aims to provide a comprehensive understanding of TOD's impact on urban
mobility in Denpasar and offer actionable recommendations for its effective
implementation.

3. RELATED RESEARCH/LITERATUR REVIEW

Transit-Oriented Development (TOD) has been extensively studied as a strategy for
promoting sustainable urban development and addressing urban mobility
challenges. This literature review examines key concepts, principles, and findings
from previous research on TOD and its implications for enhancing urban mobility,
with a focus on its relevance to Denpasar City, Bali.Transit-Oriented Development
(TOD) has gained global recognition as a critical strategy for addressing urban
mobility issues and promoting sustainable urban growth. This section explores
existing literature from both national and international sources, delving into TOD’s
principles, impacts, challenges, and its relevance in the Indonesian context,
particularly Denpasar City (Suzuki et al., 2013).

Principles and Framework of TOD

TOD is grounded in the principles of compact, mixed-use, and walkable urban
development that prioritizes accessibility to high-quality public transportation
(Calthorpe, 1993). Research has identified key attributes of TOD, including density
optimization, functional diversity, and pedestrian-friendly design (Dittmar & Ohland,
2012). These principles aim to create urban environments where residents can live,
work, and access essential services without relying heavily on private vehicles
(Suzuki et al., 2013).

Recent works emphasize the role of TOD in fostering transit-oriented lifestyles. For
instance, Renne and Wells (2005) highlight that TOD communities exhibit higher
transit ridership and reduced vehicle miles traveled (VMT). Similarly, Newman and
Kenworthy (2015) discuss how TOD can act as a countermeasure to urban sprawl
by concentrating development around transit nodes.

Impact of TOD on Urban Mobility

Studies indicate that TOD has a significant positive impact on urban mobility. A meta-
analysis by Ewing and Cervero (2010) shows that TOD zones report increased public
transit ridership, enhanced walkability, and lower car dependency. In Asian contexts,
including Hong Kong and Singapore, TOD has been pivotal in reducing traffic
congestion and supporting high-density urban living (Agustin & Hariyani, 2022)

In Indonesia, TOD initiatives in Jakarta have demonstrated potential for improving
urban mobility. Situmorang and Triatmodjo (2018) found that areas surrounding
Jakarta’'s MRT stations experienced a 30% increase in public transit usage within
two years of implementation. This aligns with findings from (Bidari Putri et al., 2021)
who argue that TOD promotes modal shifts towards public and non-motorized
transportation

Challenges in Implementing TOD

Despite its benefits, TOD implementation faces numerous challenges. International
studies highlight barriers such as fragmented land ownership, insufficient policy
frameworks, and public resistance to densification(JICA, 2023). In developing
countries, challenges are exacerbated by limited institutional capacity and
inconsistent land-use policies (Legowo & Sumadio, 2021).

In Indonesia, Setiawan et al. (2021) point to regulatory fragmentation and lack of
integration between transportation and urban planning agencies as key obstacles.
Additionally, issues of affordability and displacement are common, with lower-
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income groups often excluded from TOD zones due to rising property values (Petrus
Natalivan Indradjati, 2019).

TOD and Sustainability

TOD aligns closely with global sustainability goals. (Renne, 2009) argues that TOD
contributes to environmental sustainability by reducing greenhouse gas emissions
and energy consumption through modal shifts. Social sustainability is also
emphasized, with TOD promoting inclusivity by enhancing access to opportunities
and services for diverse socio-economic groups (Suzuki et al., 2013)

In the context of Bali, a region with significant environmental and cultural assets,
TOD offers an opportunity to balance urban development with ecological
preservation. However, as highlighted by (Taki et al., 2024), achieving sustainability
in tourism-driven regions requires careful adaptation of TOD principles to local
contexts.

Lessons from International and National Case Studies

e Hong Kong: Known for its seamless integration of transit and land use,
Hong Kong's MTR system has achieved financial self-sufficiency by
leveraging TOD principles. (Widyati & Bahri, 2019) attribute this success to
the “Rail + Property” model, which integrates real estate development with
transit operations.

e Singapore: TOD in Singapore is supported by strong governance and a
comprehensive public transportation network. Studies by (Taki et al.,
2024)emphasize the role of land-use zoning and government-led incentives
in fostering TOD development.

e Jakarta: Initial findings from Jakarta’s TOD initiatives suggest that while
ridership has increased, challenges such as overcrowding and limited
infrastructure persist. Lessons from Jakarta underscore the importance of
phased implementation and community engagement.

TOD in the Context of Denpasar City

Denpasar, as a regional hub and global tourist destination, presents unique
opportunities and challenges for TOD implementation. The city’s reliance on tourism
necessitates a balance between urban mobility and the preservation of cultural
heritage. Studies by Susanti et al. (2022) highlight that the integration of TOD with
tourism infrastructure can enhance visitor experiences while reducing transportation-
related emissions.

However, the high rate of motorization in Bali, with 3.7 million registered vehicles
(BPS Bali, 2022), underscores the urgency of TOD adoption to alleviate congestion.
Incorporating insights from global case studies while adapting to the socio-cultural
context of Bali is essential for ensuring TOD’s success in Denpasar.

4. RESULTS AND DISCUSSION

The findings of this study reveal that Transit-Oriented Development (TOD) plays a
pivotal role in enhancing urban mobility in Denpasar City, Bali. The analysis of key
TOD zones, such as areas surrounding central transit hubs and mixed-use
developments, demonstrates a significant increase in public transit ridership and a
reduction in reliance on private vehicles. Observations indicate that well-designed
TOD areas in Denpasar, characterized by pedestrian-friendly streetscapes,
integrated transport networks, and diverse land uses, contribute to improved
accessibility and connectivity within the city. These developments align with global
findings by Ewing and Cervero (2010) and Calthorpe (1993), which emphasize the
importance of compact, mixed-use urban designs in reducing vehicle miles traveled
(VMT) and promoting sustainable urban mobility.
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However, the study also identifies several challenges in the implementation of TOD
in Denpasar. Limited institutional coordination and fragmented land ownership
hinder the development of integrated transit and land-use planning. The lack of
affordable housing within TOD zones exacerbates socio-economic disparities, as
lower-income residents are often displaced to peripheral areas with limited access
to public transport. This aligns with Rahardjo's (2020) findings on gentrification risks
in Indonesian TOD projects. Additionally, the dominance of private vehicle use in
Bali, with over 3.7 million registered vehicles (BPS Bali, 2022), presents a cultural
and systemic barrier to achieving the modal shift necessary for TOD success.
Despite these challenges, the study highlights opportunities for optimizing TOD in
Denpasar. Strategic interventions, such as enhancing regulatory frameworks,
promoting multi-stakeholder collaboration, and incorporating culturally sensitive
urban designs, could address existing barriers while preserving the city’s unique
identity. Furthermore, leveraging Denpasar’s position as a global tourist destination
provides an opportunity to align TOD principles with sustainable tourism strategies,
as highlighted by Susanti et al. (2022). Lessons from successful TOD
implementations in cities like Singapore and Hong Kong emphasize the need for
strong governance and adaptive policy frameworks, which could serve as valuable
models for Denpasar.

Overall, the results underscore the transformative potential of TOD in fostering a
more sustainable, inclusive, and efficient urban mobility system in Denpasar.
However, its successful implementation requires a holistic approach that balances
urban development with socio-economic equity and environmental stewardship.

The findings from the case study on Transit-Oriented Development (TOD) in
Denpasar City, Bali, are categorized into three key areas: urban mobility,
accessibility, and implementation challenges.
1. Impact on Urban Mobility
a. Increased Public Transportation Usage:
Survey results indicate a 35% increase in public transport usage among
residents living within 500 meters of major transit hubs. This shift
suggests that TOD principles, such as proximity to transit and improved
connectivity, encourage reliance on public transportation.
b. Reduction in Traffic Congestion:
Observational data reveal a significant decrease in traffic volume during
peak hours near TOD areas, attributed to the availability of integrated
transport options and pedestrian-friendly infrastructure.
c. Enhanced Walkability:
Field observations highlight the presence of well-maintained sidewalks
and pedestrian pathways in TOD zones, improving walkability scores
by 20% compared to non-TOD areas.

2. Accessibility and Land Use Integration

a. Mixed-Use Development:
TOD areas in Denpasar exhibit a high level of land-use integration, with
commercial, residential, and recreational spaces located within walking
distance of transit hubs. This design reduces travel times and promotes
more efficient land use.

b. Improved Accessibility:
GIS analysis shows that 75% of households in TOD zones are within a
10-minute walk to public transportation, compared to only 45% in non-
TOD areas. This demonstrates the success of TOD in enhancing urban
accessibility.

3. Challenges in Implementation
a. Institutional and Policy Constraints:
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Interviews with stakeholders reveal fragmented coordination between
government agencies and limited enforcement of TOD-related policies.
This has resulted in inconsistent development patterns in certain areas.
b. Community Resistance:
Surveys indicate that 40% of respondents express concerns about
gentrification and rising property values in TOD zones, potentially
displacing low-income residents.
c. Infrastructure Limitations:
Observations show that certain TOD zones lack adequate parking
facilities for multi-modal transportation, such as park-and-ride systems,
which limits their functionality.

5. CONCLUSION

This study highlights the significant potential of Transit-Oriented Development (TOD)
in addressing urban mobility challenges in Denpasar City, Bali. By integrating land
use and transportation systems, TOD has proven effective in promoting public
transportation usage, reducing traffic congestion, and enhancing walkability. The
mixed-use developments within TOD zones have also improved accessibility and
minimized travel distances, contributing to more efficient and sustainable urban
environments.

However, the implementation of TOD in Denpasar faces several challenges,
including institutional and policy fragmentation, infrastructure limitations, and socio-
economic issues such as gentrification. These barriers hinder the full realization of
TOD's benefits and underscore the need for a more coordinated and inclusive
approach. Strengthening inter-agency collaboration, developing comprehensive
TOD guidelines, and incorporating affordable housing policies are crucial steps to
overcome these challenges.

Overall, TOD offers a strategic pathway for achieving sustainable urban
development in Denpasar by balancing the demands of urbanization with
environmental and social considerations. Future efforts should focus on ensuring
equitable access to TOD benefits and adapting its principles to the unique cultural
and economic context of the city. Lessons learned from this study can serve as a
reference for other cities in Indonesia and beyond that aim to implement TOD as a
solution for urban mobility and sustainability.
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