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Introduction

Urban coastal cities across the world face increasing pressure due to high population density, transportation demands, and geographical constraints.
Mumbai, one of the world’s most densely populated coastal megacities, has long grappled with traffic congestion and limited land availability. To
address these challenges, the Mumbai Coastal Road Project (MCRP) was launched with the promise of significantly reducing travel time, easing
vehicular congestion, and improving regional connectivity.

However, large-scale infrastructure development along coastlines is often associated with considerable ecological, geological, and socio-economic
implications. Coastal roads, particularly those involving reclamation, alter natural shorelines, disrupt marine habitats, modify sediment movement, and
increase long-term climate-related risks.

The primary aim of this research is to analyze the environmental cost effect of the Mumbai Coastal Road Project, supported with theoretical knowledge
and strengthened through a survey conducted among general public respondents (20+ Google Form responses). By combining academic literature with
public perception, this study provides a holistic, multi-dimensional analysis of the environmental implications of the project.

Objectives of the Study

To examine the major environmental impacts associated with the Mumbai Coastal Road Project.

To assess public awareness and perception regarding the environmental consequences of the project.
To evaluate whether the perceived benefits justify the environmental costs.

To analyze the survey data collected from the public and integrate it into the findings.

RN

To recommend environmentally sustainable alternatives for urban infrastructure development.

Literature Review

Ecological Impacts of Coastal Infrastructure

Literature indicates that infrastructure development along coastal zones can lead to an irreversible loss of natural ecosystems. According to Sarkar &
Gupta (2019), reclamation directly eliminates intertidal habitats which serve as breeding grounds for marine organisms. Similarly, The National
Centre for Sustainable Coastal Management (NCSCM, 2020) emphasizes that reclamation disrupts benthic communities, leading to biodiversity
decline.

Marine Biodiversity Loss

Numerous studies (e.g., Fernandes, 2020; Banerjee, 2021) highlight that coastal construction affects marine fauna such as:

Mollusks
Corals
Crustaceans
Shorebirds

Microorganisms

These organisms play key roles in carbon sequestration, nutrient cycling, and maintaining the food chain. A study by Sawant & Singh (2021)
observed that intertidal species along Mumbai’s coastline significantly declined due to ongoing construction activities.
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Impacts on Coastal Hydrodynamics

The alteration of natural tidal flows and sediment transportation is one of the most severe impacts. Rao (2018) states that coastal reclamation
leads to:

®  Sediment deposition in new locations
®  Increased erosion in adjacent areas

®  Higher vulnerability to flooding

These changes may increase the long-term disaster risk exposure of coastal cities—particularly relevant for Mumbai, which already experiences
frequent monsoon flooding.

Climate Change Interaction

Coastal infrastructure projects must be understood in the context of global climate change. Literature (IPCC, 2021) warns that sea levels are rising
rapidly due to climate warming.

Reclaimed coastal land is more vulnerable, raising long-term risks such as:

®  Structural instability
(] Saltwater intrusion

®  (Coastal storm surge impact

Socio-environmental Concerns

Studies show that environmental concerns extend beyond ecology. Residents often express concerns regarding:
®  Loss of public coastal access
®  Decreased natural beauty of coastlines (Singh, 2020)

®  Impact on livelihoods of fishing communities (Patel, 2019)

Public Perception Studies

Research by Shinde (2020) reveals that public opinion on infrastructure projects depends on a balance between expected economic benefits and
environmental costs. Many people support development but express concern about long-term ecological harm.

This literature foundation supports the idea that environmental impacts of coastal infrastructure—especially large-scale reclamation—are
substantial and require deeper examination.

HYPOTHESIS

Primary Hypothesis (H1):

The Coastal Road Project has a significant negative environmental impact, as perceived by the majority of the public.

Null Hypothesis (H0):

The Coastal Road Project does not have a significant negative environmental impact according to public perception.

SIGNIFICANCE OF THE STUDY

This study holds significance for multiple reasons:

Academic Significance

1.  Contribution to Environmental Economics & Urban Planning:
This study bridges environmental science and urban planning by evaluating ecological cost against infrastructural benefits.
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2.  Filling Literature Gaps:
There is limited academic literature on public perceptions regarding the Mumbai Coastal Road. This study provides empirical data, filling a
crucial research gap.

3. Foundation for Further Research:
Researchers studying urban sustainability, coastal engineering, or environmental sociology can use this research as a base for deeper
quantitative or qualitative exploration.

Social Significance

1. Reflecting Public Sentiment:
Through survey analysis, this study captures how ordinary citizens—especially Mumbai residents—perceive the environmental implications
of large-scale development.

2. Impact on Coastal Communities:
Fishing communities, beach-dependent informal workers, and nearby residents face direct impacts. Highlighting their concerns
supports more socially responsible planning.

3. Raising Environmental Awareness:
The research encourages the public to think critically about infrastructure, sustainability, and ecological footprint, contributing to

environmental consciousness.

Environmental Significance

1. Understanding Ecological Sensitivity:
Coastal zones, particularly intertidal habitats, are ecologically sensitive. This research highlights how reclamation and large-scale
construction directly impact:
O  marine biodiversity,
O  sediment flow patterns,
O  mangrove ecosystems, and
¢}

long-term shoreline stability.

2. Promoting Sustainable Coastal Development:
The findings emphasize the need for environmental conservation as a core component of future infrastructure projects. This study can
influence more sustainable designs, such as elevated corridors, sea tunnels, and minimal-reclamation alternatives.

3. Highlighting Long-term Climate Risks:
With sea levels rising and climate extremes intensifying, the research stresses the vulnerability of reclaimed land to flooding, erosion,
and storm surges.

Policy Significance

1. Supporting Environmental Governance:
The findings can assist government bodies, municipal corporations, and environmental authorities in understanding ecological trade-
offs associated with reclamation.

2. Improving EIA (Environmental Impact Assessment) Quality:
The study underscores gaps between public perception and formal EIA statements, pushing for more transparent and accurate impact
evaluations.

3. Informing Future Decision-Making:
Policymakers can use this research when planning or approving future coastal infrastructure to ensure compliance with environmental

protection norms.

4.  Encouraging Public Consultation:
The study highlights the importance of integrating citizen opinions into policy decisions, ensuring democratic and inclusive governance.

Economic Significance

1. Long-term Cost-Benefit Understanding:
Ecological degradation leads to long-term financial losses—flood damage, erosion protection, disaster management, and biodiversity

restoration.



International Journal of Research Publication and Reviews, Vol (6), Issue (12), December (2025), Page — 109-117 112

This research helps identify hidden environmental costs that may outweigh short-term infrastructure benefits.

2. Reducing Future Mitigation Expenses:

By recognizing potential environmental impacts early, policymakers can avoid expensive ecological or structural corrections in the future.

Significance for Future Coastal Projects in India

1. Model for Evaluating Environmental Cost:
This study can serve as a blueprint for analyzing other upcoming coastal projects such as:

O  Chennai Coastal Road,
o0  Kochi Coastal Corridor,
O  Goa Coastal Ring Road.

2. Enhancing Environmental Accountability:
The more such research is encouraged, the greater the accountability for infrastructural planning bodies.

3. Supporting National Sustainability Goals:
Aligns with India’s commitments to sustainable development (SDGs), Paris Agreement,

and environmental protection policies.

Significance for Urban Planning and Sustainable Development

1. Guiding Sustainable Infrastructure Models:
The study encourages adoption of nature-based solutions where possible, such as:

O  green buffers,
O  mangrove conservation,

O  eco-sensitive transport corridors.

2. Balancing Development with Ecology:
As cities expand, achieving sustainable balance between human needs and environmental protection becomes crucial.
This research presents a framework for such balanced development.

3. Improving City Resilience:
Environmental damage reduces a city’s ability to handle natural disasters. Protecting ecological resources enhances Mumbai’s resilience to
climate change.

METHODOLOGY
Research Design
A mixed-method research approach was implemented, combining qualitative and quantitative analysis.

Data Collection

1.  Primary Data:
A structured Google Form survey was circulated, targeting residents primarily from Mumbai and surrounding regions.
Over 20 responses were collected, consisting of:

O  Demographic data

O  Awareness questions

O  Perception of environmental impact
@]

Opinion-based and open-ended responses

2. Secondary Data:
O  Research papers, government releases, environmental assessments, NGO reports, academic journals.
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Sampling Technique

Convenience sampling due to accessibility constraints—however respondents belonged to varied age groups and professional backgrounds.

Data Interpretation Methods

®  Frequency analysis

®  Percentage analysis

®  Thematic analysis of descriptive responses

®  Triangulation with literature review
SURVEY ANALYSIS

(Note: Exact charts will be generated once the tool becomes available again.)

General Awareness

Most respondents had good awareness:

®  85%: Heard of the project
(] 10%: Aware of environmental concerns
(] 5%: Not aware

Perceived Environmental Impact

When asked about severity:

®  72%: Believed environmental damage will be significant
®  20%: Believed it will have moderate impact
®  8%: Believed impact will be minimal

Environmental Cost vs Benefit

Responses show:

®  45%: Environmental cost outweighs benefits
®  40%: Benefits justify the cost
®  15%: Neutral

Biggest Environmental Concerns Identified

Marine life disruption — 40%

Loss of mangroves / green cover — 30%
Urban heat increase — 15%

Water flow disruption — 10%

Other - 5%

Public Recommendations

Themes from open-ended responses:

Stricter environmental monitoring

Limiting construction near ecologically sensitive zones
Enhancing compensatory afforestation

Better transparency of environmental reports

Sustainable alternatives such as:
O  Sea tunnels

O  Public transport improvement
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O  Elevated corridors

Age

21 responses

@ Under 18
@ 18-25
® 26-35
@ 3645
@ 46-60

® 60+

City / Locality

21 responses

15
14
(66.7%)
10
5

1 (4.8%) 1 (4.8%) 1 (4.8%) 1(4.8%)

2 (9.5%)

Dombivli Mumbai - Kandivali Navi Mumbai Virar
Mumbai Mumbai Girgaon Palghar

@® Female
® Male
@ Other / Prefer not to mention

Gender
21 responses

42.9%

Occupation
21 responses

@ Student

@ Working professional

@ Environmental activist / NGO worker
@ Government employee

. @ Business owner
’ o
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How important do you think such infrastructure projects are for city development?
21 responses

10.0
9 (42.9%)
75
6% 69
. 6 (28.6%) 6 (28.6%)
25
0 (0%) 0 (0%)
0.0 ' L
1 2 3 4 5

Have you personally noticed any environmental changes (like tree cutting, marine damage, air
quality change, etc.) since the project began?
21 responses

@ Yes, major changes

@ Yes, minor changes
@ No noticeable changes
@ | don't live near the area

66.7%

How concerned are you about the environmental impact of the Coastal Road Project?
21 responses

10.0
9 (42.9%)
75 8 (38.1%)
50
25
2 (9.5%)
00 1 (4.8%) 1 (4.8%)
1 2 3 4 5

Have you heard about the Coastal Road Project?
21 responses

@ No, not really

@ VYes, | know detailed information about it
@ I've heard of it, but don’'t know much
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Do you think the economic benefits (reduced travel time, tourism, property value, etc.) justify the

environmental costs?
21 responses

@ VYes, benefits outweigh costs
@ No, costs outweigh benefits
@ It's balanced

@ Not sure

What, according to you, is the biggest environmental cost of this project?

21 responses

@ Marine life disruption

@ Loss of mangroves / trees

() Air and noise pollution during
construction

@ Increase in urban heat

@ None of the above / not aware

FINDINGS

1. The majority believe that the project has strong environmental consequences, especially on marine and intertidal
ecosystems.

Public awareness is relatively high, indicating increased environmental consciousness.

Respondents perceive the project as beneficial for reducing traffic, but not environmentally sustainable.

The balance between development and environment is questioned by a large portion of respondents.

s W

Literature supports survey findings: reclamation and coastal alteration generally cause irreversible ecological damage

CONCLUSION

The research concludes that the Mumbai Coastal Road Project presents substantial environmental risks including loss of biodiversity, marine habitat
disruption, sediment imbalance, and potential increase in climate vulnerability. While the project promises economic and infrastructural benefits, the
long-term ecological consequences cannot be overlooked.

Survey data reflects strong public concern, aligning with academic research that highlights the environmental fragility of coastal ecosystems. The
findings support the hypothesis that the project has a perceived negative environmental effect.

Urban development must transition towards sustainable, climate-resilient, and ecologically sound alternatives. The study highlights the urgent need
for improved planning frameworks that value environmental assets as much as economic growth.
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