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Abstract

Rapid wurbanization has increased the
complexity of managing civic infrastructure,
leading to recurring issues such as road
damage, waste accumulation, and utility
failures. Traditional grievance redressal
systems are often manual and inefficient,
resulting in delayed resolutions and limited
transparency. This paper presents CivicSetu, a
web-based crowdsourced civic issue reporting
and resolution system aimed at improving
citizen participation and administrative
efficiency. The platform enables citizens to
report issues using geo-tagged images and
descriptions, while authorities
manage and resolve complaints through a
centralized dashboard with real-time status
tracking and role-based access control. Unlike
mobile-only solutions, CivicSetu adopts a

municipal

web-based approach to ensure cross-platform
accessibility and scalability. Experimental
evaluation in a simulated municipal
environment demonstrates the system’s
effectiveness in supporting transparent and

sustainable urban governance.
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1. Introduction

Urbanization has emerged as a defining
characteristic of the twenty-first century,
driven by population growth, industrialization,
and migration toward urban centers. While
urban expansion contributes to economic
development, it places substantial pressure on
civic infrastructure and municipal service
delivery systems. Urban local bodies are
responsible for maintaining essential services
such as roads, waste management, water
supply, drainage, and public lighting; however,
in many regions these systems struggle to keep
pace with increasing demand, resulting in
frequent civic issues that negatively impact
quality of life and public health.

Effective resolution of civic problems requires
timely monitoring and responsive governance,
yet traditional grievance redressal mechanisms
remain largely manual, reactive, and
inefficient. Advances in Information and
Communication Technologies (ICT) offer
opportunities to improve urban governance
through digital and participatory platforms.
Although many smart city initiatives rely on
mobile applications, such approaches face
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limitations related to accessibility and platform
dependency. To overcome these challenges,
this paper proposes CivicSetu, a web-based
crowdsourced civic issue reporting and
resolution system that ensures cross-platform
accessibility, scalability, and transparent urban
governance.

2. Related Work

The application of digital technologies in
urban governance has been widely explored
across disciplines such as geospatial science,

information systems, and public administration.

Early research in urban monitoring primarily
relied on top-down approaches, including
satellite imagery, aerial photography, and
remote sensing techniques. These methods
have proven effective for macro-level analysis
such as urban sprawl detection, land-use
change  analysis, and  environmental
monitoring. However, their spatial and
temporal resolutions are often insufficient for
identifying localized civic infrastructure issues.

To overcome these limitations, bottom-up
approaches based on participatory sensing and
crowdsourcing have gained significant
attention. Crowdsourcing enables large groups
of individuals to voluntarily contribute data,
ideas, or services through digital platforms.
Brabham emphasized crowdsourcing as a
powerful model for problem-solving by
leveraging collective intelligence. In the
context of smart cities, citizen-generated data
has been recognized as a valuable resource for
real-time urban monitoring and service
improvement.

Several studies have explored ICT-enabled
citizen-centric models,
highlighting improvements in transparency,
efficiency, and responsiveness. Nam and
Pardo conceptualized smart cities as an
integration of technology, people, and
institutional frameworks, emphasizing the role
of citizen participation. Similarly, ICT-based

governance
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grievance redressal systems have been shown
to enhance administrative accountability when
combined with structured workflows and
performance monitoring.

Despite these advances, existing civic issue
reporting systems exhibit notable
shortcomings. Many platforms are restricted to
specific mobile operating systems, limiting
inclusivity. Others lack effective feedback
mechanisms, resulting in low citizen retention.
Additionally, reported data is often
underutilized for analytical decision-making,
reducing the system’s long-term governance
impact. CivicSetu builds upon prior research
by addressing these gaps through a platform-
agnostic, web-based solution that integrates
reporting,  tracking,
administrative management into a unified
framework.

visualization,  and

3. Problem Statement

Municipal authorities face a persistent
visibility gap in monitoring the condition of
civic infrastructure across large and densely
populated urban areas. The key challenges
addressed in this research include:

1. Fragmentation: Complaint reporting
channels are dispersed across phone
calls, paper forms, and emails,
complicating data consolidation.

2. Latency: Significant delays exist
between issue occurrence and
administrative awareness.

3. Accountability: Manual systems lack
clear ownership and traceability of
complaint resolution.

4. Accessibility: Mobile-app-based
solutions often impose barriers such as
storage  limitations  and

compatibility issues.

device
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These challenges highlight the need for a
centralized, lightweight, and easily accessible
digital platform that enables efficient citizen
participation while providing authorities with
actionable and transparent workflows.

4. Proposed System: CivicSetu

4.1 System Philosophy

CivicSetu is designed around the principles of
transparency, accessibility, and
responsiveness. It functions as a digital bridge
between citizens and municipal authorities,
enabling collaborative governance.

4.2 System Architecture

The system follows a client-server
architecture based on the Model-View—
Controller (MVC) design pattern to ensure
modularity and scalability. The architecture
consists of three layers:

1. Presentation Layer: A responsive
web  interface  developed using
HTMLS5, CSS3, and JavaScript
frameworks to support multiple screen
sizes.

2. Application Layer: The backend
layer = manages business logic,
authentication,  issue  processing,
image handling, and status updates.

3. Data Layer: A database layer
responsible for storing structured data
(user profiles, categories, status logs)
and unstructured data (images and
descriptions).

4.3 Functional Modules
4.3.1 Citizen Module

This module allows citizens to interact
with the platform.

e Secure registration and login
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e Issue reporting with category
selection, description, and image
upload

e Automatic  geo-tagging
browser-based location services

e Personal dashboard to track
reported issues and their resolution

status

using

4.3.2 Administrative Module

This restricted module supports municipal
authorities.

e (entralized dashboard
summarizing complaint statistics

e Detailed issue inspection with
images and geolocation

e Status updates and workflow
management

e Filtering and prioritization based
on category, urgency, and time

4.3.3 Transparency Module

All actions performed on reported issues
are logged with timestamps. This audit
trail enables performance monitoring and
accountability across departments.

5. Implementation Details

CivicSetu is implemented using the MERN
(MongoDB, Express.js, React.js, Node.js)
stack to ensure scalability, flexibility, and
efficient handling of citizen-generated data.

5.1 Technology Stack

The frontend is developed using React.js with
standard web technologies (HTMLS, CSS3,
JavaScript), enabling a responsive,
component-based user interface  across
multiple devices. The backend is implemented
using Node.js and Express.js, providing a
lightweight and scalable server environment
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for handling authentication, issue processing,

and status management through RESTful APIs.

MongoDB is used as a NoSQL database to
store semi-structured and unstructured data,
including issue details, images metadata, and
activity logs. Geospatial visualization is
supported through OpenStreetMap integrated
with the Leaflet.js library, with location data
captured via the browser’s Geolocation API.

5.2 Data Flow

Citizens submit civic issues through the web
portal by providing a category, description,
image, and location. The backend validates
and stores the data in MongoDB with an initial
“Pending” status. Reported issues are
immediately reflected on the administrative
dashboard for review and assignment. Upon
resolution, the issue status is updated to
“Resolved,” and the user is notified, ensuring
transparency and traceability.

6. Results and Discussion

To evaluate the effectiveness of the proposed
CivicSetu  system, a  comprehensive
assessment was conducted in a simulated
municipal environment representative of a
Tier-2 urban locality. The evaluation focused
on operational efficiency, usability, and
administrative impact. A dataset comprising
50 synthetic civic issues was generated across
key categories, including road infrastructure,
waste management, water
electrical maintenance.

supply, and

6.1 Efficiency Analysis

In the traditional manual grievance redressal
process, complaint registration, forwarding,
and resolution typically involve multiple
layers of bureaucracy. This often results in
significant delays and information loss. In
contrast, CivicSetu enables instant issue
reporting with automatic geo-tagging and
centralized data storage. The average time
required to register and acknowledge a
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complaint was  reduced  substantially,
demonstrating the system’s ability to minimize

administrative latency.

Furthermore, the structured digital workflow
ensured that each issue was assigned a clear
status and ownership, improving traceability.
The availability of historical records also
enabled administrators to analyze recurring
issues and identify infrastructure weaknesses.

6.2 User Interface and Usability
Evaluation

A small focus group of users interacted with
the system to assess usability and accessibility.
Participants reported that the web-based
interface was intuitive, visually clear, and easy
to navigate. The ability to submit complaints
without installing a mobile application was
identified as a significant advantage,
particularly for users with low-end devices or
limited storage capacity.

The dashboard view provided users with
transparency regarding complaint status,
fostering trust in the system. Real-time updates
reduced uncertainty and improved user
satisfaction.

6.3 Administrative and Governance
Impact

From an administrative perspective, CivicSetu
offered enhanced situational
through its centralized dashboard. Spatial
visualization of reported issues enabled

awarcness

authorities to detect geographic clusters or
“hotspots” of civic neglect. This capability
supports proactive governance by allowing
targeted deployment of resources rather than
reactive responses.

Additionally,  the module
facilitated performance evaluation across

transparency

departments by maintaining an auditable log
of actions. Such data-driven insights can
inform policy decisions, budget allocation, and
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long-term infrastructure planning, aligning
municipal operations with the principles of
sustainable urban governance.

Givicsetu [

Make Your City Better

ipal

Reportissues like potholes, garbage, or
corporation. Tr

CivicSetu PUVSIRR - BT

Admin Dashboard

7. Conclusion

CivicSetu demonstrates the effectiveness of a
web-based, crowdsourced approach to civic
issue management. By leveraging ubiquitous
web technologies, the platform enhances
citizen engagement, administrative efficiency,
and transparency. The system offers a scalable
and accessible alternative to traditional and
mobile-only grievance redressal mechanisms,
contributing to sustainable urban governance.

8. Future Work

Future enhancements include:

1. Al-based image validation for automated
issue classification
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Predictive analytics for proactive
infrastructure maintenance

Integration with loT-enabled sensors

Multilingual support for improved
inclusivity
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