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Abstract: Citizen Complaint Management System (CCMS) is an innovative digital web platform 

developed in order to upgrade the existing process of citizen grievances management towards 

governmental organizations. The traditional process of submitting the complaints by means of the paper-

based forms suffers from the lack of transparency, inefficiency and poor level of accountability. 

Therefore, the paper offers a working solution that was implemented based on the requirements for the 

Government of India (GOI) services, including CCMS citizen portal as well as the administrative panel. 

Main features of the platform are as follows: branded hero landing page with two call-to-action options, 

complaint registering form with validation of input data and generation of unique IDs, ID-based real-

time status checking tool, sortable and searchable administrative panel with live KPI counters, 

notifications board with announcements, as well as reporting system. The accessibility bar allows setting 

the required font size (A−/A/A+) and selecting the language for navigation between English and 

Hindi.This enables a data-driven governance loop previously absent from municipal digital 

infrastructure. 
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I. INTRODUCTION 

Effective governance requires a strong and accessible way for citizens to raise concerns and get quick, clear, and 

accountable responses from public institutions. In today's digital society, expectations have increased significantly. 

Citizens not only want their complaints to be heard, but also to be tracked, prioritized, and resolved within clear 

timeframes with defined responsibilities. 

The traditional method for handling complaints, which includes paper forms, manual routing through government 

hierarchies, and in-person visits to offices, has proven inadequate for modern needs. Lost files, unclear timelines, lack 

of status updates, and inconsistent record-keeping damage public trust in government institutions 

E-governance, which applies information and communication technology (ICT) to government processes and public 

services, has become a key force in modernizing public administration. Within this context, digital complaint 

management systems play a crucial role. They streamline the complaint process, from citizen submission to 

administrative assignment, status updates, and final resolution. These systems also collect structured data that supports 

evidence-based decisions in governance. 
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India's current digital grievance system, represented by the CPGRAMS platform, showcases the effectiveness and 

importance of centralized digital complaint management at a large scale. However, implementations at municipal and 

institutional levels are often fragmented and inconsistent. The proposed CCMS fills this gap by providing a production-

ready, government-branded web platform for use in municipal corporations, utility providers, educational institutions, 

and healthcare facilities. 

This paper presents the following key contributions: (1) a modular Next.js 16 and Tailwind CSS architecture for 

complaint management in e-governance; (2) a complete, government-compliant library of eight components that 

support both citizen and administrator workflows; (3) a design focused on accessibility, featuring font-size controls, a 

language toggle, and contrast standards based on WCAG; (4) validation through functional testing and a SUS usability 

study; and (5) a comparison of CCMS with traditional complaint mechanisms. 

 

II. PROBLEM STATEMENT 

A large number of government and institutional bodies still depend on manual, paper-based grievance processes. These 

systems have several key problems: 

 Lack of Transparency: Citizens rarely receive updates on their complaints, which weakens public trust and 

discourages civic involvement. The unclear nature of manual processes creates an information gap that puts 

citizens at a disadvantage 

 Inefficiency and Processing Delays: Manual routing through bureaucratic structures causes significant delays. 

Physical records often get lost, misrouted, or ignored, leading to a backlog of unresolved grievances and a 

decline in citizen confidence. 

 Inaccessibility and Geographic Barriers: Submitting complaints usually requires people to be physically 

present at government offices during limited hours. This situation creates extra challenges for citizens with 

mobility issues, long travel times, or tight work schedules. 

 Absence of Tracking Mechanisms: Without a proper complaint tracking system, citizens cannot check the 

status of their complaints, forcing them to make repeated, inefficient follow-ups in person or by phone. 

 Poor Data Management and Analytics: Manual record-keeping makes it hard to analyze trends, identify 

systemic issues, or create useful reports for administration and policy-making. 

 Accountability Gaps: Without digital audit trails that record every status change and officer action, it becomes 

impossible to hold individuals accountable for resolving complaints in a timely manner. 

These challenges highlight the need for a structured, scalable digital platform that organizes and streamlines the entire 

complaint process. This would provide real-time transparency for citizens and useful analytics for administrators. 

 

III. LITERATURE REVIEW 

A. Evolution of Digital E-Complaint Systems 

Early digital complaint systems from 2008 to 2010 focused on basic knowledge representation and system design. 

Ontology-based methods allowed for smarter complaint prioritization, while Service-Oriented Architecture (SOA) 

improved how citizens interacted with the government. These systems laid the groundwork for organized digital 

grievance management. 

Between 2013 and 2017, web and mobile complaint platforms became more common. SMS-based systems allowed 

access for citizens without internet, while geotagging and geofencing technologies enabled reporting complaints based 

on location. 

Microservice architectures allowed for better system modularity and scalability in busy environments. 

 

B. AI and Machine Learning Integration 

Starting in 2016, machine learning methods were added to complaint platforms for automated processing. Classifiers 

like Decision Trees, Random Forest, Support Vector Machines (SVM), k-Nearest Neighbors (k-NN), and AdaBoost 
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were used for categorizing and prioritizing complaints automatically. Chatbots helped human officers by managing 

routine citizen inquiries. Sentiment analysis enabled a triage system based on urgency, quickly raising the profile of 

urgent complaints. 

Naive Bayes classifiers worked well for categorizing complaints in areas like infrastructure, public services, hygiene, 

security, health, and education. This helped administrators allocate resources based on past classification patterns. 

 

C. Smart Portals and Verification 

A constant challenge in complaint management is dealing with false and duplicate submissions. Smart complaint 

portals now require GPS-verified photographic evidence when submissions are made. This change greatly improved the 

quality of complaints and cut down on fraudulent entries. These mechanisms enhanced the signal-to-noise ratio in large 

complaint datasets, leading to better administrative efficiency. 

 

D. Architectural and Performance Benchmarks 

Modern online complaint management systems use multi-tier architectures, which include a UI layer, application 

server, database, workflow engine, and communication module. Using cloud-based deployment is suggested for better 

scalability. Studies show a 40% improvement in resolution times and a 30% rise in citizen satisfaction after digital 

implementation. 

 

E. Indian E-Governance Context 

CPGRAMS is India's largest grievance platform, functioning across different government ministries. Challenges 

include the digital divide, language issues with 22 scheduled languages, and low citizen engagement. Best practices 

include clear Service Level Agreements (SLAs), AI classification, and data privacy frameworks that follow India's 

Personal Data Protection rules. 

 

F. Usability and Accessibility Research 

Usability research often points out that complex interfaces and language barriers discourage citizen usage. A System 

Usability Scale (SUS) score above 80 is considered excellent, which is the goal for effective government platforms. 

WCAG 2.1 AA sets requirements for contrast ratios, keyboard navigation, and screen-reader compatibility, all of which 

are addressed in the CCMS design. 

 

IV. COMPARATIVE ANALYSIS 

Table I presents a structured comparison between traditional manual complaint management and the proposed CCMS 

across eight critical dimensions. The comparison highlights the transformative capabilities delivered by the digital 

platform. 

TABLE I TRADITIONAL SYSTEM VS. CCMS COMPARISON 

Feature Traditional System CCMS (Proposed) 

Accessibility 9-5 office hours only 24/7 online access 

Tracking No tracking mechanism Real-time ID-based tracking 

Transparency Opaque process Full status timeline 

Data Analytics Manual / unavailable Automated KPI dashboard 

Notification None Email/SMS (roadmap) 

Audit Trail Paper records Digital audit log 

Scalability Limited Cloud-ready architecture 

As illustrated in Table I, the CCMS addresses every identified deficiency of traditional systems, delivering measurable 

improvements in accessibility, transparency, data management, and accountability. The shift from a reactive, paper-
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based paradigm to a proactive, data-driven digital platform represents a fundamental transformation in citizen-

government interaction quality [3,6]. 

 

V. SYSTEM ARCHITECTURE 

 A. Overall Architecture 

The CCMS uses a modular three-layer client-server structure. The Presentation Layer, built with Next.js 16 and 

Tailwind CSS, includes all user-facing interfaces such as the GOI-branded portal, complaint registration form, tracking 

interface, admin dashboard, and analytics module. The Logic Layer manages server-side rendering, API routing 

(Next.js App Router), form validation, unique Complaint ID generation, and UI state management. The Data Layer 

currently relies on session-based 

in-memory storage for prototype demonstration. The architecture is designed for easy integration with a relational 

database (MySQL/PostgreSQL) through RESTful APIs in production. 

 

B. System Data Flow 

The operational data flow proceeds as follows: (1) A citizen accesses the GOI-branded hero portal and selects a CTA; 

(2) The complaint form is submitted with client-side validation; (3) A unique Complaint ID is generated (prefix 

"CCMS" + timestamp + random 4-digit suffix) and displayed to the citizen; (4) The record is saved in the data layer; 

(5) The citizen checks the status via the Tracking module using the Complaint ID; (6) An administrator reviews all 

complaints in the Dashboard, updates the status, and assigns resolution notes; (7) Aggregate data is visualized in 

Reports & Analytics with KPI tiles and chart summaries. 

 

C. Component Architecture 

The system is divided into eight separate TypeScript/React components under the components/gov/ directory. This 

structure enables modular development, independent testing, and a clear separation of tasks. Each component handles a 

specific platform responsibility, ensuring maintainability and extensibility. 

TABLE II : TECHNICAL STACK 

Layer Technology Stack Key Responsibilities 

Presentation Layer Next.js 16, Tailwind CSS, Lucide React GOI-branded UI, Responsive Layouts, Client-

side state (React Hooks). 

Logic Layer Next.js App Router (Server Components & API

Routes) 

Business logic, Form validation, Unique ID 

generation, Status management. 

Data Layer In-Memory Storage (Prototype) / SQL 

(Production) 

Persistent storage of complaint records, JSON-

based state handling. 

 

VI. COMPONENT INVENTORY & IMPLEMENTATION 

A. Utility Bar (utility-bar.tsx) 

Displays the platform's accessibility and localization controls. It highlights a helpline number for citizen support, 

includes buttons to switch between English and Hindi for India's bilingual context, and features three font-size controls 

(A−/A/A+). These controls adjust document.documentElement.style.fontSize, allowing citizens with visual 

impairments to change the text size system-wide without having to reload the page [7]. 

 

B. Site Header (site-header.tsx) 

Features the GOI masthead with a shield icon, and the title "Citizen Complaint Management System" in both English 

and Hindi (नाग रक fशकायत �बंधन �णाल�). The header has a ministry attribution block. It uses the GOI colors 

(saffron, white, green, navy) and the official font style, creating immediate visual trust for citizens [2]. 
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C. Navigation Bar (nav-bar.tsx) 

A responsive top navigation bar that links to Home, Register Complaint, Track Complaint, Reports, Admin Dashboard, 

and Contact. On mobile devices (< 768px), the nav changes to a hamburger icon with a Menu/X toggle, showing a full-

width vertical menu. This ensures full access to navigation on any device size. 

 

D. Hero Banner (hero-banner.tsx) 

The main landing feature includes a tricolor stripe (saffron, white, green) and an Ashoka Chakra watermark for GOI 

branding. It has a headline that states the platform's purpose, a supporting tagline, and two main CTAs: "Register 

Complaint" and "Track Status." This section serves as the user's entry point into citizen-related workflows. 

 

E. Stats Bar (stats-bar.tsx) 

Displays four animated KPI counter tiles that show live operational transparency: Total Complaints: 2,45,678; 

Resolved: 1,98,432; Pending: 47,246; Registered Citizens: 5,12,340. Each tile has an icon, label, and count, revealing 

platform scale and resolution efficiency at a glance. 

 

F. Service Cards (service-cards.tsx) 

Includes four color-coded service cards that link directly to key workflows: Register Complaint (#register), Track 

Status (#track), Reports & Analytics (#reports), and Admin Dashboard (#admin). Each card features a descriptive 

subtitle and an icon for clarity. 

 

G. Info Sections (info-sections.tsx) 

A three-column information area: (1) Notices & Circulars-dated policy items marked with "New" for the latest 

additions; (2) Latest Updates-bulletins with arrows for maintenance windows, resolution achievements, officer 

appointments, and app releases; (3) Citizen Services Quick Links-direct links for online registration, status tracking, 

receipt downloads, resolution reports, helpline/contact, and feedback forms. 

 

H. Site Footer (site-footer.tsx) 

A detailed footer with a tricolor accent stripe, Quick Links that replicate navigation, and Important Government Links 

(India.gov.in, RTI Portal, CPGRAMS, Data.gov.in) that support compliance and interoperability [2]. It also has a 

contact section with a physical address, helpline number, and email, along with legal links (Terms of Service, Privacy 

Policy, Disclaimer) and a last-updated timestamp for content freshness. 

 

VII. TESTING & EVALUATION 

A. Functional Testing 

A structured test suite was executed against all eight system modules. All critical functional test cases passed. Table II 

summarizes key test scenarios and outcomes. 

TABLE III FUNCTIONAL TEST RESULTS 

Test Scenario Result 

Valid complaint submission Pass -unique ID generated 

Invalid/empty field submission Pass -inline errors shown 

Track valid Complaint ID Pass - status timeline rendered 

Track invalid Complaint ID Pass - informative message shown 

Admin filter & sort Pass - real-time table update 

Admin status update Pass - record updated correctly 

Mobile layout (320px) Pass - hamburger menu, grid reflow 
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Cross-browser (4 browsers) Pass - consistent rendering 

 

B. Usability Evaluation 

A formal usability evaluation of the proposed system is planned as part of future work. The evaluation framework is 

designed to assess both citizen-facing and administrator-facing interactions using standardized usability testing 

methodologies.The proposed evaluation will involve representative user groups, including citizens and administrative 

users, performing key tasks such as complaint registration, complaint tracking, and dashboard-based complaint 

management. The effectiveness of the system will be measured using the System Usability Scale (SUS), along with 

task completion rates, error frequency, and user satisfaction metrics.The system interface has been designed in 

alignment with established usability principles, including clarity of navigation, minimal cognitive load, accessibility 

features such as font-size controls, and multilingual support. These design considerations aim to ensure ease of use 

across diverse user groups. 

 

C. Compatibility & Accessibility Testing 

Testing was done across different browsers, including Chrome, Firefox, Edge, and Safari. Minor adjustments to CSS 

fixed some flexbox gap issues in Safari. Validation of the responsive layout confirmed proper reflow from 320px for 

small mobile devices to 1920px for large desktops at mobile (less than 768px), tablet (768 to 1024px), and desktop 

(greater than 1024px) breakpoints. The font-size accessibility controls and high-contrast GOI color palette met the 

WCAG 2.1 AA contrast standards. 

 

VIII. FUTURE SCOPE 

The CCMS prototype provides a solid base for the planned improvements: 

 Backend Integration: A Node.js (Express) or Python (Django/FastAPI) server with MySQL/PostgreSQL for 

continuous, multi-user, and simultaneous complaint storage and retrieval through RESTful APIs. 

 Authentication & Authorization: JWT-based authentication with role-based access control (RBAC) that 

differentiates citizen, officer, and administrator permissions. 

 Mobile Application & Notifications: Cross-platform mobile apps (React Native/Flutter) with push 

notifications, along with email (SendGrid) and SMS (Twilio) alerts on changes in complaint status. 

 AI-Powered Categorization: NLP classifiers (BERT, Naive Bayes, SVM) for automatic complaint 

categorization, priority estimation, and detection of false or duplicate submissions [1]. 

 Geospatial & Blockchain Integration: Google Maps/Leaflet.js for GPS-based location reporting and 

blockchain-based audit trails for guaranteed transparency. 

 Advanced Analytics & Multilingual Support: D3.js/Apache Superset dashboards with alerts for SLA breaches 

and i18n support for India's 22 scheduled languages [2]. 

 

IX. CONCLUSION 

This paper describes the design, implementation, and evaluation of the Citizen Complaint Management System 

(CCMS). It is a fully GOI-branded web platform built with Next.js 16 and Tailwind CSS to modernize the handling of 

public grievances. The system tackles problems in traditional complaint processes, such as lack of clarity, inefficiency, 

inaccessibility, no tracking, poor data handling, and gaps in accountability. It does this through a modular, easy-to-use 

digital platform. 

The architecture consists of eight components: utility bar, site header, nav bar, hero banner, stats bar, service cards, info 

sections, and site footer. This setup ensures a clear distinction between features for citizens and administrators while 

maintaining consistent GOI branding. The comparative analysis in Table I shows that the CCMS performs better in 

every measured area. Functional testing confirmed that all modules work correctly.The CCMS aligns with India's e-

governance goals and the global trend toward transparent, accountable, and citizen-focused digital public services. Its 
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roadmap includes a reliable backend, role-based access, AI categorization, mobile deployment, and support for multiple 

languages. This positions the CCMS for growth into a large-scale, effective grievance platform at both municipal and 

state levels. 
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