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Abstract- The integration of Information and Communication Technology (ICT) in rural governance is a critical step towards a

"Digital India." This research discusses the design and development of E-Grampanchayat, an automated administration portal.

The system addresses the inefficiencies of the traditional manual ledger-based system by digitizing document requests, notice

dissemination, and tax collection. A unique contribution of this paper is the Hybrid Fiscal Verification Module, which allows

asynchronous verification of UPI-based tax payments. The system was developed using a PHP-MySQL architecture and tested

in a localized server environment, demonstrating high data consistency, reduced processing latency, and improved transparency

in local self-government operations.
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I. INTRODUCTION

In a country where 70% of the population resides in rural areas,
the efficiency of Gram Panchayats directly impacts national
progress. Currently, manual systems face challenges such as
geographical barriers, paper-based inefficiency, and revenue
leakage. The proposed E-Grampanchayat portal offers a 24/7
service platform for citizens and a robust dashboard for
administrators to monitor village-level activities in real-time.

Il1. SYSTEM SPECIFICATIONS AND
ARCHITECTURE

Three-Tier Architecture

The system is implemented using the standard Three-Tier

model:

1. Presentation Tier (Frontend): Developed using HTMLS5,
CSS3, and Bootstrap 5 for a responsive Ul.

2. Application Tier (Backend): Powered by PHP 8.1 to
handle business logic and server-side validation.

3. Data Tier (Database): Uses MySQL 8.0 (Port 4306) to
maintain structured records with ACID properties.

Environment Setup
e Development Suite: XAMPP Server.

e Security Layer: Password Hashing, Session Management,
and Input Sanitization.

e Language Integration:
(Marathi/English) using Unicode.

Bilingual support

I11. DETAILED SYSTEM MODULES

Citizen Empowerment Module

o Digital Identity: Users register with validated credentials.

e Service Catalog: Access to Birth, Death, and Income
Certificate applications.

e Live Status Tracking: Real-time visual feedback using
color-coded status badges.

Administrative Control Center

e Request Audit: Admin can view, download, and verify
citizen-uploaded documents.

e Analytical Dashboard: Displays real-time statistics of
total applications and revenue.

Evidence-Based Payment Verification (Core Innovation)

To bypass high payment gateway fees, a Manual-Digital

Hybrid Verification is implemented:

1. Initiation: User views the tax amount and pays via the
Grampanchayat UPI QR code.
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2. Evidence Submission: User enters the

payment.

3. Auditing: Admin cross-verifies the image and UTI with
bank statements before updating the status.

IV.SYSTEM DESIGN AND DATA
MODELING

Table 1: Logical Database Schema
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V. SYSTEM WORKFLOW (LOGICAL DATA
FLOW)

The following vertical flow represents the lifecycle of a service
request within the portal: [CITIZEN SIDE]

v
User Authentication (Login / Registration)

v
Service Selection (Certificate or Tax Module)

v
Data & Evidence Input (Form filling + UPI Receipt Upload)

v

Database Persistence
(Entry stored with 'Pending' Status)

v
[ADMIN SIDE INTERVENTION]

v
Verification Dashboard (Admin reviews uploaded evidence)

v
Cross-Verification
(Validating Transaction ID with Bank Statement)

I
v
Decision Logic

V V¥V Approve Reject (Status: (Status:
Approved) Rejected)

[
v

Final Notification
(Status reflected on Citizen Dashboard)

V1. COMPARATIVE PERFORMANCE
ANALYSIS

Table 2: Manual System vs. E-Grampanchayat Portal

Parameter || Manual Framework || Proposed Digital
Portal
Response 144 - 240 Hours 24 - 48 Hours
Latency
Accessibility| Restricted to Office (24/7 Remote Access
Hours
Data Vulnerable to Secure, encrypted
Integrity physical damage backups
Fiscal High risk of manual | Digital Audit Trail
Security error

VIl. IMPLEMENTATION RESULTS AND
DISCUSSION

The project was tested in a local area network (LAN)
environment. Key observations include:

. Efficiency: Automated search filters reduced admin
lookup time by 80%.

. Reliability: Maintained 100% consistency during
concurrent user access.

. Usability: The Marathi interface lowered the entry

barrier for rural users.
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VI1Il. CONCLUSION AND FUTURE SCOPE

The E-Grampanchayat portal demonstrates a scalable model for
modernizing village administration. It provides a transparent,
accountable, and paperless administrative environment.

Future Scope:

e Cloud Migration: Deployment to a public cloud
(AWS/Azure) for global access.

e Advanced Security: Integrating Blockchain  for
immutable record management.

e Notification System: Automated SMS/WhatsApp
gateway integration.
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