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Abstract - The swift urbanization occurring in Indian cities 
has exacerbated mobility-related issues, including traffic 
congestion, prolonged travel times, environmental 
degradation, and unequal access to urban opportunities. In 
response to these challenges, metro rail systems have emerged 
as a sustainable mass rapid transit solution aimed at 
improving urban mobility and accessibility. This study 
investigates the effects of metro systems on travel behavior, 
modal shifts, connectivity, land-use changes, and socio-
economic accessibility within urban settings. The research 
utilizes secondary data sources, such as government reports, 
planning documents, and academic literature, with a 
particular focus on case studies of the Bengaluru and Chennai 
Metro systems. The results indicate that metro rail 
significantly enhances travel efficiency, decreases reliance on 
private vehicles, and improves access to employment, 
education, and essential services. Nevertheless, obstacles such 
as insufficient last-mile connectivity, affordability issues, and 
limited multimodal integration persist, hindering the complete 
realization of metro benefits. The study underscores the 
necessity for integrated transport and land-use planning 
frameworks, especially Transit-Oriented Development (TOD), 
to optimize the effectiveness of metro systems in fostering 
sustainable and inclusive urban mobility. 
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1. INTRODUCTION  
 
Urban mobility is crucial in shaping the economic efficiency, 
social equity, and environmental sustainability of urban 
areas. The rapid increase in population, spatial expansion, 
and heightened motorization has exerted significant 
pressure on road-based transportation systems in Indian 
metropolitan regions. Issues such as congestion, escalating 
travel expenses, and environmental degradation have 
emerged as ongoing urban challenges. In response, metro 
rail systems have been implemented as high-capacity, 
energy-efficient, and reliable public transportation 
alternatives, particularly well-suited for densely populated 
urban corridors. By providing quicker and more reliable 
travel options, metro systems seek to alleviate traffic 
congestion, minimize travel time, reduce fuel consumption, 
and lower vehicular emissions, while simultaneously 
enhancing overall accessibility throughout urban locales. 
 

2. CONCEPTUAL FRAMEWORK 
 
The conceptual framework of this research delineates the 
connection between metro rail infrastructure and its effects 
on urban mobility and accessibility trends. Metro systems 
affect urban mobility by decreasing travel duration, 
enhancing service dependability, and promoting a shift from 
private transportation to public transit. Regarding 
accessibility, metro networks improve links to job centers, 
educational establishments, healthcare services, and 
commercial districts, thus broadening the geographical scope 
of urban opportunities. Furthermore, metro infrastructure 
shapes urban form by fostering compact, high-density, and 
mixed-use development in accordance with Transit-Oriented 
Development principles. From a socio-economic standpoint, 
metro systems aid in promoting inclusion by offering 
affordable and effective mobility solutions, especially for 
populations reliant on transit. Collectively, these dynamics 
position metro systems as key drivers of sustainable and 
cohesive urban development. 
 

3. RESEARCH METHODOLOGY 
 
The research utilizes a qualitative methodology that relies 
solely on secondary data sources. Information has been 
gathered through a comprehensive examination of 
government publications, reports from metro rail 
corporations, census data, urban transport research, and 
planning documents. Additionally, academic journals, policy 
papers, and international best practices concerning urban 
mobility and accessibility have been scrutinized. A 
comparative case study method has been implemented to 
evaluate the effects of metro systems in specific Indian cities, 
particularly Bengaluru and Chennai. This methodology 
prioritizes comparative and interpretative analysis over 
primary surveys, facilitating an understanding of wider 
trends in mobility and accessibility. 

 
4. LITERATURE REVIEW 
 
Previous research emphasizes that metro rail systems are 
crucial in alleviating congestion and minimizing travel time in 
densely populated urban corridors. Studies reveal a 
significant relationship between metro accessibility and 
heightened public transport utilization, which results in a 
decreased dependence on private vehicles. Numerous 
investigations also indicate favorable effects on land values, 
commercial growth, and economic activity in the vicinity of 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 13 Issue: 01 | Jan 2026              www.irjet.net                                                                          p-ISSN: 2395-0072 

  

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 583 
 

metro stations. Environmental advantages, such as 
diminished carbon emissions and enhanced air quality, have 
been extensively recorded. None the less, the literature also 
identifies challenges, including substantial capital and 
operational expenses, uneven spatial distribution of benefits, 
and inadequate last-mile connectivity, which may hinder the 
effectiveness of metro systems in promoting inclusive urban 
mobility. 

 
5. INFLUENCE OF METRO ON URBAN 
INFRASTRUCTURE 
 
Metro rail systems play a crucial role in transforming urban 
infrastructure by serving as the foundation of comprehensive 
transport networks across cities. They alleviate the burden 
on road infrastructure by accommodating large volumes of 
passengers and promoting more efficient traffic flow. 
Additionally, metro systems foster integration with buses, 
non-motorized transport options, and feeder services, 
thereby enhancing multimodal mobility. The regions 
surrounding metro stations frequently undergo changes in 
land use, characterized by heightened development intensity, 
mixed-use configurations, and upgraded pedestrian 
infrastructure. Public areas adjacent to stations are improved 
to facilitate walkability and access to transit. In summary, 
metro infrastructure underpins a shift towards sustainable 
and effective urban transport systems. 
 

6. GOVERNMENT INITIATIVES AND POLICIES 
 
Government policies are essential in the planning and 
execution of metro rail systems in India. The National Urban 
Transport Policy highlights the need for a transition towards 
public transport-oriented development while decreasing 
reliance on private vehicles. The Metro Rail Policy of 2017 
prioritizes financial sustainability, multimodal integration, 
and last-mile connectivity. Transit-Oriented Development 
policies promote compact, high-density, and mixed-use 
developments along metro corridors. Furthermore, the Smart 
Cities Mission combines metro systems with advanced 
transport solutions and digital mobility platforms. These 
initiatives are designed to ensure that metro systems 
significantly contribute to sustainable, inclusive, and resilient 
urban development. 
 

7. CASE STUDY ANALYSIS 
 

7.1 Bengaluru Metro (Namma Metro) 
 
Bengaluru faces severe mobility challenges due to rapid 
population growth, dispersed urban development, and high 
private vehicle ownership. The Namma Metro project was 
introduced to address chronic congestion, long commute 
times, and environmental concerns. The metro has 
significantly reduced travel time along major corridors such 
as East–West and North–South axes, particularly benefiting 

commuters traveling between residential suburbs and 
employment hubs. While the system has encouraged a 
gradual modal shift toward public transport, its impact 
remains corridor-specific due to limited network coverage 
and weak last-mile connectivity. Land-use changes around 
stations indicate increased commercial activity and rising 
land values; however, the implementation of TOD remains 
constrained by regulatory and institutional challenges. 
 

7.2 Chennai Metro 
 
Chennai Metro was developed to complement the city’s 
extensive suburban rail and bus networks. The system has 
effectively reduced congestion and travel time along key 
corridors, particularly in central business districts. Its 
underground sections have minimized surface-level 
disruption, making it suitable for dense urban areas. Chennai 
Metro demonstrates relatively better multimodal 
integration, with strong connectivity to suburban rail, bus 
terminals, and major transport hubs such as the airport and 
railway stations. TOD implementation around selected 
stations has supported compact development and improved 
pedestrian environments, although affordability and 
peripheral coverage remain challenges. 
 

Table -1: Comparative Analysis of Bengaluru Metro and 
Chennai Metro 

 
Parameter Bengaluru Metro 

(Namma Metro) 
Chennai Metro 

Urban 
Mobility 
Impact 

Reduced travel time 
and congestion along 
major corridors, but 
impact remains 
corridor-specific due 
to limited network 
coverage 

Significant reduction 
in travel time and 
congestion across 
key urban corridors 
with wider system 
efficiency 

Accessibility 
Outcomes 

Accessibility benefits 
concentrated around 
metro corridors; 
peripheral areas 
remain underserved 

More balanced 
accessibility due to 
better spatial 
coverage and 
integration 

Multimodal 
Integration 

Limited integration 
with buses and feeder 
systems; strong 
dependence on auto-
rickshaws for last-
mile connectivity 

Strong integration 
with suburban rail, 
buses, and major 
transport hubs 

Urban Form 
Influence 

Dispersed urban 
development limits 
city-wide accessibility 
gains 

Compact and linear 
urban form enhances 
metro effectiveness 

Last-Mile 
Connectivity 

Relatively weak, 
affecting seamless 
door-to-door travel 

Comparatively better 
first- and last-mile 
connectivity 

Transit-
Oriented 
Development 
(TOD) 

TOD policy exists but 
implementation 
remains limited due to 
institutional and 
regulatory challenges 

More effective TOD 
implementation 
around selected 
metro stations 
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Land-Use and 
Development 
Impact 

Increased land values 
and commercial 
activity near stations, 
but uneven 
distribution 

Higher development 
intensity and mixed-
use growth around 
stations 

Overall 
Performance 

Improving urban 
mobility with high 
future potential 

More balanced and 
integrated mobility 
and accessibility 
outcomes 

 

8. CHALLENGES AND ISSUES  

Despite their benefits, metro systems face several challenges, 
including high capital and operational costs, inadequate last-
mile connectivity, uneven spatial coverage, affordability 
issues for low-income groups, limited integration with other 
transport modes, and land acquisition and displacement 
concerns. These challenges affect both operational efficiency 
and social inclusiveness. 

9. SUGGESTIONS AND PLANNING STRATEGIES 

To improve the efficiency of metro systems, it is crucial to 
bolster last-mile connectivity via feeder buses and 
infrastructure for non-motorized transport. Prioritizing 
integrated planning between metro and city bus systems is 
essential. The effective implementation of Transit-Oriented 
Development is necessary to encourage compact urban 
growth. Additionally, affordable fare structures, multimodal 
transport hubs, and data-driven strategies for network 
expansion can enhance accessibility and sustainability.  

10. CONCLUSION 

Metro rail systems significantly enhance urban mobility and 
accessibility by alleviating congestion, minimizing travel time, 
and mitigating environmental impacts, all while improving 
access to urban opportunities. Nevertheless, the planning and 
operation of metro systems should be integrated within a 
comprehensive, multimodal transport framework that is 
underpinned by inclusive land-use policies. The realization of 
sustainable urban mobility is contingent upon the metro 
infrastructure being supplemented by efficient last-mile 
connectivity, the implementation of Transit-Oriented 
Development (TOD), and the establishment of coordinated 
governance mechanisms.  
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