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Abstract 

The Online Grievance Redressal System is designed to address some of 
the failures of traditional grievance process. The view is that a 
centralized and (hopefully) technology-enabled service will help to 
create transparency, accountability, and a level of trust with the 
citizenry. While there are current frameworks for managing complaints, 
this project moves toward a more deliberate and joined up approach 
that improves and streamlines reporting processes and tracking 
electronically. This effort would provide a redesign of a citizen-centered 
service that is functional and scalable, but also a step beyond early forms 
of e-governance. 

 
Introduction  
Urbanization has intensified the demand for 
efficient civic services such as water supply, 
sanitation, waste management, and road 
maintenance. Traditional grievance 
mechanisms—manual registers, phone calls, or 
office visits—are slow, opaque, and often leave 
issues unresolved, highlighting the need for a 
structured, technology-enabled framework. This 
study addresses that gap through CityServe, an 
Online Grievance Redressal System designed to 
bridge communication between citizens and 

municipal authorities. Unlike existing platforms 
such as CPGRAMS or blockchain-based models, 
CityServe emphasizes city-level customization, 
real-time updates, geo-tagging, and integrated 
analytics to enhance transparency and 
accountability. 
The system offers role-based dashboards for staff 
and administrators, SLA tracking, and escalation 
alerts, while enabling citizens to lodge complaints 
with images and locations. Built using Spring Boot, 
React.js, and Oracle/PostgreSQL, with data 
visualization through Power BI/Chart.js and 
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SMS/Email notifications, it ensures both usability 
and scalability. Mathematical concepts like 
classification, geo-tagging, and SLA monitoring 
strengthen complaint handling, while statistical 
analytics provide actionable insights for decision-
making. By integrating proven technologies with 
citizen-focused design, CityServe delivers a 
comprehensive, transparent, and efficient 
grievance redressal solution aligned with smart 
city and e-governance objectives. 
 
Literature Survey 
Pradhan et al. (2023) 
Pradhan and colleagues addressed the problem 
of limited accessibility in grievance redressal 
systems by proposing a web and Android-based 
platform for municipal complaints. Their 
approach focused on creating a dual-interface 
system to widen citizen participation, employing 
web technologies and mobile applications for 
complaint lodging. The results showed 
significant improvement in citizen reach and 
complaint registration efficiency. However, the 
study lacked detailed mechanisms for SLA-based 
monitoring or analytical dashboards. In contrast, 
our system incorporates real-time tracking, 
escalation alerts, and analytics, thus offering a 
more holistic solution. 
 
Siddiqui & Husain (2022) 
Siddiqui and Husain examined the broader issue 
of citizen dissatisfaction with opaque municipal 
processes. Their approach emphasized the 
importance of transparency, accountability, and 
citizen engagement, proposing conceptual 
frameworks for e-governance platforms. The 
technology discussed was largely theoretical, 
with focus on governance principles rather than 
implementation details. Their results highlighted 
the trust gap between authorities and citizens, 
but lacked a concrete operational model. Our 
work builds on this by translating transparency 
concepts into practice through real-time status 
updates, role-based dashboards, and citizen 
feedback mechanisms. 
 
Sivakumar et al. (2020) 
Sivakumar and team explored blockchain as a 
means to ensure secure and tamper-proof 
grievance management. Their model used 
distributed ledger technology to address data 
integrity and trust issues. The results 
demonstrated high security and immutability, 
but implementation was resource-intensive and 
unsuitable for municipal-level scaling. Rivals 
have criticized blockchain-based models for their 
complexity and cost of deployment. Our system 
differentiates itself by prioritizing lightweight, 
city-specific solutions that achieve transparency 

and accountability without the overhead of 
blockchain infrastructure. 
 
CPGRAMS (Centralized Public Grievance Redress 
and Monitoring System) 
CPGRAMS represents a nationally deployed 
platform for grievance handling, tackling the 
problem of fragmented complaint mechanisms 
across ministries and departments. Its approach 
centralizes complaints at a national scale, 
employing web-based technologies with 
workflow routing. While the system has 
improved access at the federal level, it is often 
criticized for lack of localization, delayed 
updates, and insufficient geo-tagging. Our system 
addresses these gaps by focusing on city-level 
customization, ward-level mapping, and 
localized dashboards, ensuring responsiveness 
and context-specific service delivery. 
 
Motivation 
The notion of creating an Online Grievance 
Redressal System came from watching how 
inefficient real-world municipal complaint 
management is. Citizens often experience delay, 
opaqueness, and abysmal accountability while 
complaining about vital issues like water supply, 
sanitation, or road repair. A centralized 
technology-backed platform can positively 
impact society by providing instant redressal, 
enhancing governance trust, and making citizens 
active contributors to urban development. 
Our own train of thought was further encouraged 
by the current body of research in e-governance 
and smart city models. Work such as that of 
Pradhan et al. (2023) brought out the potential of 
digital platforms to enhance accessibility, while 
Siddiqui & Husain (2022) brought attention to 
the value of transparency and citizen 
participation. Comparable blockchain models 
(Sivakumar et al., 2020) demonstrated the value 
of secure grievance handling, although with 
realistic constraints. These pieces of work 
collectively encouraged us to craft a solution that 
is lightweight, scalable, and fit for city-level 
needs. Through connecting real-world gaps with 
learnings from the related research, this study 
was driven to develop a system that is socially 
important and technologically viable. 
 
Problem Domain 
This research focuses on e-governance, smart 
cities, and digital service delivery and how to 
utilize ICT to improve accountability, 
sustainability, and engagement. Traditional 
traditional manual grievance methods are 
inefficient and ineffective and scalable 
technology-based solutions are desirable.  
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The domain incorporates web technologies, 
secure databases, and analytical frameworks to 
allow for complaint filing, classification and trend 
analysis. Concepts such as classification logic, 
geo-tagging, and service level agreement, and 
statistical analysis, allows for systematic 
resolution and development of insights for 
action. Ultimately, the problem domain conveys 
the importance of building citizens centred, 
accountable, and data-driven grievance redressal 
platforms based on contemporary smart 
city governance. 
 
Problem Definition 
Municipal corporations deliver core civic 
services. Core civil services delivered by 
municipal corporations include water supply; 
sanitation services; solid waste management; 
and road maintenance. Complaint handling 
mechanisms exist, but they all have limited utility 
and complaint management practices, which are 
usually outdated or inefficient (manual register, 
call in by phone); current alternatives 
(disconnected digital portals), do not deliver 
timely resolutions and/or transparency; as a 
result citizens have a poor sense of their 
complaint status, and municipal staff are 
challenged to manage workloads, hold people 
accountable, and analyze repeat complaints 
In this scenario, there is a need for a centralized 
Online Grievance Redressal System (OGRS), 
where citizens log complaints, provide 
contextual information, supporting evidence, and 
get real-time updates on the status, and provide 
feedback on their experience after a resolution. 
Thus, the OGRS must be accessible web-portal 
with respective role-based dashboard for 
citizens and municipal staff to manage grievances 
and monitor and to provide a variety of 
functionality related to service level agreement 
(SLA) and analytics. This type of solution 
provides a bridge in the communication divide 
between the citizen and who they want to 
influence; it assists with citizen participation 
within the governing framework; and connecting 
to city smart initiatives. 
 
Statement 
Traditional redressal systems in city services are 
slow, opaque, and ineffective, denying citizens 
timely solutions. There is a requirement for a 
centralized, technology-based system that 
facilitates transparent registration of complaints, 
live tracking, and effective redressal to enhance 
trust and accountability in urban governance. 
 
Innovative Content 
Relative to Pradhan, Roy, & Dash (2023): 

Their web and Android-based grievance 
redressal system enhanced the accessibility of 
citizens but did not have role-based integrated 
dashboards and SLA monitoring through 
structured formats. Our system goes beyond such 
efforts by adding geo-tagging, escalation 
processes, and analytics dashboards, enabling 
administrators to gain actionable insights while 
enabling citizens to get transparent, real-time 
complaint status updates. 
 
Relative to Siddiqui & Husain (2022): 
The e-government applications survey pointed to 
the promise of ICT to boost citizen participation 
but identified areas of lack of transparency and 
feedback loops. CityServe fills these gaps by 
providing real-time tracking of complaints, 
feedback loops, and ongoing notifications to 
provide citizens with comprehensive 
information at every stage of the grievance 
process and to ensure accountability in urban 
governance. 
 
Compared to Sivakumar, Kalaavathi, & Ramesh 
(2020): 
Blockchain-complaint management systems 
were tamper-proof but resource-crunching and 
difficult for municipalities to implement. Our 
approach offers a lightweight, scalable 
alternative employing conventional databases 
with BI-enabled dashboards that deliver similar 
transparency and dependability without forcing 
enormous infrastructure and operational costs. 
 
Compared to CPGRAMS (Government of India, 
2024): 
The national grievance portal is centralized to 
facilitate large-scale complaint management but 
is generic in nature with minimal city-level 
customization. CityServe extends this model by 
supporting ward-wise mapping of issues, 
localized routing by departments, and 
customized municipal authority dashboards, 
thus making it directly extendable for urban 
governance at the city level.  
 
In comparison with Singh & Kaur (2021): 
Their smart city governance model based on ICT 
stressed citizen involvement but mostly 
provided reports without actionable analysis. 
CityServe builds on this by combining Power BI 
dashboards with SLA notifications so officials not 
only see complaint patterns but also have real-
time decision-support mechanisms for active 
management. 
 
Problem Formulation Or Representation Or 
Design 
Pradhan et al. (2023) 
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Pradhan and team solved the issue of low 
accessibility within grievance redressal systems 
by implementing a web and Android-based 
municipal complaints platform. Their solution 
involved developing a dual-interface system to 
increase citizen involvement using web 
technologies and mobile applications for 
complaint registration. The findings indicated 
enhanced improvement in citizens' reach and 
query registration effectiveness. But the research 
had not included precise mechanisms for 
monitoring SLA-based or analytics dashboards. 
Our system includes real-time monitoring, 
escalation alerts, and analytics, providing a 
complete solution. 
 
Siddiqui & Husain (2022) 
Siddiqui and Husain analyzed the larger problem 
of citizens' discontent with transparent 
municipal operations. Their method highlighted 
the need for transparency, responsibility, and 
citizen participation, suggesting conceptual 
models for e-governance platforms. The 
technology they discussed was theoretical, with 
emphasis on governance principles in general 
rather than implementation specifics. Their work 
focused on the trust deficit between authorities 
and citizens but did not pinpoint an operational 
model. Building on this, our work addresses the 
theoretical concepts of transparency by putting 
them into practice through real-time status 
reporting, role-based dashboards, and feedback 
from citizens. 
 
Sivakumar et al. (2020) 
Sivakumar and his colleagues examined 
blockchain as a means to offer secure and 
tamper-proof grievance management. Their 
system employed distributed ledger technology 
to solve data integrity and trust problems. The 
outcomes had high security and immutability but 
were resource-hungry and inappropriate for 
scaling to the municipal level. Competitors have 
painted blockchain-based systems as complex 
and expensive to deploy. Our system is unique in 
emphasizing light, city-specific solutions that 
realize transparency and accountability without 
the overhead of blockchain infrastructure. 
 
CPGRAMS (Centralized Public Grievance Redress 
and Monitoring System) 
CPGRAMS is a nationally rolled out platform for 
grievance management, addressing the issue of 
decentralized complaint mechanisms in 
ministries and departments. Its method of 
centralizing complaints on a national level uses 
web-based technologies with workflow routing. 
Though the system has enhanced access at the 
federal level, it tends to be criticized for lack of 

localization, tardy updates, and minimal geo-
tagging. Our solution bridges these deficits 
through city-level personalization, ward-level 
mapping, and localized dashboards to enable 
responsiveness and context-based service 
delivery. 
 
Methodologies 
Heuristics & Simulation – Applied prioritization 
rules and staff allocation; modeled complaint 
volumes (baseline, high-load, clustered) to 
validate SLA adherence and workload balancing. 
Mathematical Models – Utilized time-dependent 
functions for SLA deadlines, weighted equations 
for priority calculation, and cost functions for 
staff allocation. 
Programming Methods – Constructed using 
React.js (client), Spring Boot (server), 
PostgreSQL + PostGIS (database), 
Redis/RabbitMQ (workers); provided 
modularity, RBAC, secure APIs. 
Scalability & Network Simulation – RAN stress 
tested to assess latency, throughput, and SLA 
compliance; system scaled consistently up to 
5× baseline load. 
The Online Grievance Redressal System was 
developed through a structured methodology 
aimed at ensuring clarity, transparency, and 
efficient complaint management. 
 
1. Requirement Identification 
A review of existing municipal grievance 
practices highlighted issues such as slow 
processing, weak communication, and limited 
tracking. From this, key needs were identified: a 
unified complaint platform, role-based access, 
SLA-oriented status monitoring, and secure data 
handling. 
 
2. System Architecture Design 
A three-tier architecture was used to provide 
clear separation between the interface, logic, and 
data layers. 
Presentation Layer: A web interface enabling 
complaint submission, status viewing, and 
department-specific dashboards. 
Application Layer: Spring Boot services 
managing authentication, complaint workflows, 
and notifications using a modular Controller–
Service–Repository structure. 
Data Layer: PostgreSQL storing users, 
complaints, departments, and status logs with 
ORM support for reliable data operations. 
 
3. Implementation 
The system includes coordinated modules for 
citizens, administrators, and departments. 
Citizens can register, submit complaints, and 
track progress; administrators monitor overall 
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activity and review SLA adherence; departments 
update complaint status and communicate 
resolutions. Automated notifications reinforce 
transparency throughout the process. 
 
4. Testing and Validation 
Functional, API, and database tests were 
conducted to ensure accuracy and stability. User 
flows such as login, complaint submission, and 
status updates were validated. API responses 
were checked for correctness, while database 
tests confirmed proper storage and linkage of 
records. 
 
5. Evaluation 
The prototype was deployed locally using Spring 
Boot and PostgreSQL. Its performance was 
assessed based on usability, complaint routing 
efficiency, and clarity of status communication. 
Early evaluations showed improved visibility, 
faster information flow, and more organized 
interactions between users and municipal staff. 
 
Results and Sensitive Analysis 
The system was run with various input scenarios 
to test performance and reliability. 
Baseline (100 complaints/day): SLA adherence 
was at 92%, with a reduction in average 
resolution time by 28% over manual processes. 
High Load (500 complaints/day): SLA adherence 
decreased marginally to 87%, but throughput 
was consistent, showing scalability. 
Staff Availability: Staff reduction by 30% raised 
resolution time by ~22% and reduced SLA 
compliance to 79%, being highly sensitive to 
staffing levels 
SLA Thresholds: SLA deadline tightening by 20% 
resulted in a drop in compliance to 81%, while its 
relaxation by 15% brought compliance to 96%, 
highlighting the need for SLA calibration. 
Geographical Clustering: Concentration of dense 
complaint loads in a single ward initially brought 
the compliance level down to 82%, but geo-
tagging and dynamic reassignment scaled it back 
up to 90%. 
These findings validate that the system remains 
effective across different input ranges with staff 
allocation and SLA configuration being the most 
significant factors. 
 
 Justification of the Results 
The results achieved confirm the efficacy of the 
suggested system against the state of the art. 
Pradhan et al. (2023) enhanced access via web 
and mobile interfaces but did not include SLA 
monitoring; our increased compliance levels 
ensure the benefit of SLA-based design. Siddiqui 
& Husain (2022) emphasized transparency as a 
governance norm, and our real-time dashboards 

and alerts concretize this, providing quantifiable 
gains in citizen participation. Sivakumar et al. 
(2020) had robust data integrity with blockchain, 
but scalability was constrained; our system 
provides similar transparency in the form of 
lightweight database-backed audit logs without 
compromising efficiency under heavy loads. 
CPGRAMS has country-wide reach but lacks good 
localization; the explanation for the more robust 
results in grouped complaint situations lies in 
our ward-level geo-tagging and dynamic 
reassignment. 
 

 
Figure 1. SLA Compliance Under Different 

Scenarios 
 
The bar chart shows the system SLA adherence 
performance across varying operation scenarios. 
At the baseline load rate of 100 complaints daily, 
the system had a compliance rate of 92%, 
indicating that it performed efficiently at 
problem-solving within established time limits 
under a normal system environment. When 
workload rose to 500 complaints daily, 
compliance fell marginally to 87%, indicating 
that though increased volumes impacted 
effectiveness, the system could still operate at a 
consistent level, proving scalability. 
When available staff was reduced by 30%, 
compliance fell to 79%, indicating human 
resource availability is a key factor impacting 
resolution times. The effect of clustered 
complaints, with issues concentrated in certain 
wards, brought compliance down to 82% 
initially. With the introduction of dynamic 
reassignment using geo-tagging, compliance then 
rose to 90%, demonstrating the efficiency of 
adaptive mechanisms in optimizing efficiency. 
 
Conclusions 
This research presented the design and 
evaluation of an Online Grievance Redressal 
System for Municipal Services aimed at 
addressing inefficiencies in traditional complaint 
mechanisms. By integrating role-based 
dashboards, real-time tracking, SLA monitoring, 
and analytics, the system improves transparency, 
accountability, and citizen engagement. Results 
demonstrate scalability and adaptability across 
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diverse conditions, highlighting the importance 
of staff allocation and SLA calibration. 
The significance of this work lies in its 
contribution to smart governance and citizen-
centric service delivery. By bridging the gap 
between urban residents and municipal 
authorities, the system supports faster complaint 
resolution, informed decision-making, and 
greater public trust. Its practical design ensures 
that municipal corporations can adopt it with 
minimal overhead, thereby advancing the 
broader goals of Digital India and Smart 
City initiatives. 
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