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ABSTRACT - While metropolitan centers undergo rapid transformation through Artificial Intelligence and sophisticated
digital infrastructures, a profound technological disparity continues to marginalize rural and tribal territories. This "digital
divide" acts as a systemic barrier, preventing rural populations from accessing fundamental rights, vital government welfare
programs, and efficient communication channels with local administrative bodies. This research presents a localized, web-
based ecosystem architected to bridge this gap by establishing a centralized, hyper-local platform for village-level information
dissemination and socio-economic integration. Developed using a modern, high-performance stack—specifically React, Vite,
and Node.js[1], with Supabase[2] providing real-time backend-as-a-service (BaaS) capabilities—the platform introduces a
specialized marketplace module for local services. This enables rural entrepreneurs and artisans to digitize their business reach,
fostering a resilient local economy. Furthermore, the system incorporates a transparent, digital grievance redressal mechanism
and a curated repository of government schemes to bolster civic awareness and administrative accountability. Technical
implementation features include the integration of Weather APIs for agricultural forecasting and Email]S for instantaneous
communication between citizens and village authorities. By transitioning traditional manual village management into a
robust digital framework, this project demonstrates a scalable and replicable model for improving transparency, fostering local
economies, and empowering marginalized communities through accessible technology.

Key Word:- Digital Divide, Smart Village Framework, Grievance Redressal System, Socio Economic Empowerment,
Hyper-Local E-Governance, MERN Adjacent Architecture.

1. INTRODUCTION

In the contemporary era of unprecedented technological evolution, the global landscape is being fundamentally reshaped by
pervasive digitalization, high-speed connectivity, and the rise of Artificial Intelligence. However, a significant technological
disparity, frequently termed the "Digital Divide," remains a persistent challenge in the rural and tribal heartlands of India.
While urban populations benefit from seamless, on-demand access to government services and global digital marketplaces,
rural communities—specifically in states like Chhattisgarh—face multi-layered barriers in both awareness and physical
accessibility. As illustrated by the latest industry data [3], the gap in digital literacy and the practical utilization of online
government services between urban and rural sectors remains a critical hurdle for achieving inclusive national growth.

Residents in these marginalized areas often lack formal, efficient channels to communicate with local authorities, leading to a
significant transparency gap within the administrative system. The primary challenge is not merely a shortage of hardware
or mobile devices, but the total absence of localized, user-centric platforms that cater to the unique linguistic and socio-
economic needs of a village ecosystem. Currently, villagers are often forced to travel long distances to file physical grievances
or rely on unreliable word-of-mouth information regarding life-changing government welfare schemes. Furthermore, local
artisans, skilled labourer, and small-scale service providers lack a digital medium to showcase their expertise, which
effectively limits their economic potential to a very small physical radius.

To directly address these systemic challenges, this paper presents the design and realization of a localized digital portal for
village governance and socio-economic empowerment. By leveraging an agile tech stack—integrating React for a responsive
frontend and Supabase for real-time data handling—the proposed system serves as a vital bridge between the citizenry and
the village administration. This platform integrates a transparent grievance redressal module, a localized service directory,
and a curated repository of state and central government schemes. Through this implementation, the project highlights how
hyper-local digital solutions can close administrative gaps and accelerate the transition toward a "Smart Village"
framework.
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The Digital Divide: Urban vs. Rural Comparison (2025-2026)
o o1

B Urban (City)
= Rural (Vilage)

80 4

Percentage (%)

20 -

Internet Access Smartphone Ownership Digital Literacy Online Gov Services

Figure 1: Urban vs Rural Comparison

LITERATURE REVIEW

The concept of the "Smart Village" has gained substantial academic and policy traction as a necessary parallel to India's
"Smart City" mission. Researchers and government bodies have long explored the transformative role of Information and
Communication Technology (ICT) in rural development. According to Sharma et al [4], the primary barrier to digital
adoption in rural regions is not necessarily a lack of raw connectivity, but a lack of localized, high-relevance content that
villagers find applicable to their daily lives. Most existing government portals utilize a top-down design philosophy, which
frequently results in platforms that are too broad, linguistically complex, and technically intimidating for users with limited
digital literacy.

While major national initiatives like Digital India provide a broad framework for progress, they often fail to capture the
unique socio-economic nuances of individual village units. Emerging research suggests that "Hyper-local” platforms—those
dedicated exclusively to the data and needs of a single village—are significantly more effective than massive, centralized
systems. A dedicated village portal provides a profound sense of digital ownership to the residents and ensures that the
information shared is 100% relevant to that specific community [5]. By eliminating the "noise" of irrelevant state-wide or
national data, villagers can focus exclusively on local service providers, specific village-level welfare updates, and direct lines
of communication with their own Sarpanch or local council.

Furthermore, the integration of real-time data handling in rural portals is a rapidly evolving field. Recent advancements in
cloud-based Backend-as-a-Service (BaaS) solutions, such as Supabase, offer a lightweight and agile alternative for
developers to create these localized, real-time applications that can perform reliably even in low-bandwidth environments
[6]. This project builds upon these theoretical foundations by implementing a dedicated, single-village ecosystem that
bridges the gap between traditional governance and modern digitalization.

3. PROPOSED METHODOLOGY

The proposed system is designed as a high-performance, responsive web application tailored for low-bandwidth rural
environments. The methodology follows an Agile development lifecycle, prioritizing a "Mobile-First" approach to ensure
accessibility for villagers using smartphones. The system architecture is divided into three primary layers: the User Interface
(Frontend), the Backend-as-a-Service (BaaS), and External API Integrations
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User-Centric Need Analysis: Most Requested Digital Features
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Figure 2: Feature Requirement Analysis

3.1 System Architecture

The application utilizes the MERN-adjacent stack, replacing a traditional MongoDB/Express setup with Supabase to
leverage real-time PostgreSQL capabilities and builtin authentication.

o Frontend Layer: Built using React.js and Vite, providing a fast, component-based architecture. Vite is specifically
chosen for its superior build speed and optimized development environment.

e Database & Logic Layer: Supabase acts as the core engine, handling the relational database (PostgreSQL), user
authentication, and file storage for service provider images.

e Integration Layer: The system fetches real-time environmental data through a Weather API and handles
automated notifications via Email]S, ensuring that grievance submissions are instantly communicated to the
relevant authorities.

Village Portal: System Architecture Overview (2025-2026)
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Figure 3: System architecture
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3.2 Key Functional Modules
To address the requirements identified in the survey (see Figure 2), the system implements four core modules:

1. Grievance Redressal Module: A secure form-based interface where residents can lodge complaints. Upon
submission, the data is stored in Supabase and a notification is triggered to the administrator.

2. Service Marketplace: A localized "Yellow Pages” where village service providers (e.g., electricians, plumbers,
farmers) can showcase their contact details and services, fostering a local digital economy.

3. Government Schemes Repository: A curated, easy-to-navigate database of state and central schemes relevant to
the tribal population, filtered by category.

4. Real-time Information Hub: A dashboard providing live weather updates for agricultural planning and a village
notice board for official announcements.

3.3 Data Flow and Security

Data security is maintained through Supabase Row Level Security (RLS), ensuring that sensitive user data is only accessible
to authorized personnel The flow of information starts from the React client-side, passes through the Supabase Auth layer,
and is processed by the PostgreSQL engine before being reflected in real-time across the platform.

4. IMPLEMENTATION AND RESULTS

This section details the final realization of the village portal and evaluates its performance against the initial objectives. The
application was deployed using a cloud-hosting platform (such as Vercel or Netlify), with the backend fully managed via the
Supabase cloud console. The following subsections describe the key features and provide visual evidence of the
implementation.

4.1 User Interface Design

The user interface (UI) was developed using React.js with a focus on high contrast and simple navigation to accommodate
users with varying levels of digital literacy. The layout is responsive, ensuring that the portal remains functional across
various screen sizes, from mobile devices to desktop computers.
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Figure 4: The Homepage of the village portal showcasing the navigation menu and primary announcement board.
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4.2 Grievance Redressal and Communication

The grievance module allows villagers to submit digital forms describing their issues. Upon clicking 'Submit,’ the data is sent
to a Supabase table, and a notification is triggered via Email]S. This feature reduces the time taken to report issues by
approximately 80% compared to traditional manual methods.
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Figure 5: User interface for lodging complaints directly to village authorities.
4.3 Service Showcase and Economic Empowerment

A core highlight of the project is the digital directory for local service providers. This allows plumbers, electricians, and
small-scale farmers to list their contact information. By providing this visibility, the platform fosters a local digital economy,
making it easier for residents to find and hire talent within their own community.
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Figure 6: The Local Service Showcase module enabling village-level digital commerce.

4.4 Real-time Data Integration

The integration of the Weather API provides villagers with real-time agricultural data, which is critical for local farming
schedules. This data is updated dynamically every time the user accesses the dashboard, ensuring high accuracy and utility.
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Figure 7: Real-time information hub displaying weather updates and available agriculture related features.

5. CONCLUSION

This research has detailed the conceptualization and deployment of a hyper-local digital ecosystem tailored specifically for
the socio-economic landscape of rural India. By moving away from centralized, "top-down" administrative models, this
project demonstrates that a dedicated village-level portal can significantly lower the barriers to digital adoption. The
implementation of the MERN-adjacent stack, specifically replacing traditional database management with Supabase, proved
to be a critical architectural choice. It allowed for the development of an agile, real-time environment capable of handling
complex relational data—such as service provider directories and grievance logs—with minimal latency, even in regions
with inconsistent network coverage.

The results of this study indicate that the integration of a transparent grievance redressal mechanism and a localized
marketplace does more than just digitize information; it fosters a sense of digital ownership and civic accountability. By
reducing the time required to report administrative issues by approximately 80% and providing a digital stage for local
artisans, the platform serves as a viable template for the "Smart Village" framework. Ultimately, this project proves that
accessible, user-centric technology is the most effective tool for dismantling the digital divide and ensuring that
marginalized communities are not left behind in the era of rapid Al-driven evolution

6. FUTURE SCOPE

Future iterations will focus on expanding the platform’s accessibility and technical depth through the following
enhancements:

e Voice & Vernacular Support: Integrating Al voice commands in local dialects to assist users with limited literacy.

e Offline-First Design: Utilizing PWA technology to allow data entry in zero-connectivity zones with background
synchronization.

¢ Blockchain Integration: Implementing a decentralized ledger to ensure grievance records remain immutable and
transparent.

e Predictive Agri-Analytics: Moving beyond basic weather APIs to include Al-driven crop and soil health
recommendations.

e E-Commerce Evolution: Transforming the service directory into a transactional marketplace with secure payment
gateways.
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