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Abstract

Governments and private organizations introduce numerous welfare programs targeting socio-economic development, yet
fragmented information systems, bureaucratic delays, and low citizen awareness hinder their effectiveness. This study
proposes a citizen-centric digital framework that integrates government and private welfare schemes into a unified platform
powered by artificial intelligence (Al) and machine learning (ML). The platform leverages socio-economic profiling, rule-
based eligibility filtering, automated document werification, multilingual accessibility, and Al-enabled grievance redressal
to ensure transparent and inclusive service delivery. A prototype mobile application was developed and tested with pilot
users, demonstrating improvements in accessibility, beneficiary mapping accuracy, and grievance resolution. Findings reveal
that an integrated system enhances transparency, efficiency, and inclusivity, while enabling governments and private stake-
holders to monitor welfare distribution in real time. This research contributes a scalable model for digital governance that
promotes citizen empowerment, social equity, and data-driven policymaking.

Keywords: Digital governance, Al-driven welfare mapping, citizen-centric platform, e-governance, socio-economic profil-
ing, grievance redressal, digital inclusion.

1. INTRODUCTION

1.1 Background

Globally, welfare programs are recognized as vital instruments for promoting social inclusion, reducing
poverty, and fostering human development. The United Nations Sustainable Development Goals (SDGs)
emphasize equitable access to healthcare, education, and financial opportunities as prerequisites for inclusive
growth [8]. Governments across the world have deployed welfare programs such as direct benefit transfers,
food security systems, employment guarantees, and scholarships.

In India, notable initiatives include the Direct Benefit Transfer (DBT) system, PM-Kisan Samman Nidhi, and
the National Scholarship Portal (NSP). These programs have positively impacted millions but face critical
barriers such as fragmented platforms, limited citizen awareness, delays in fund disbursement, and absence
of structured grievance mechanisms [4]. Simultaneously, the private sector contributes significantly through
Corporate Social Responsibility (CSR) initiatives, yet these remain largely uncoordinated and inaccessible to
target beneficiaries.

With the emergence of Digital India, Aadhaar-enabled services, and e-governance portals, opportunities exist
to consolidate fragmented welfare systems into a unified Al-enabled citizen-centric platform. Such a system
would recommend personalized schemes, reduce bureaucratic inefficiencies, and empower marginalized
groups through inclusive access.

1.2 Problem Statement

Despite multiple welfare programs, beneficiaries face persistent challenges:
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. Lack of awareness: Citizens often remain unaware of their eligibility. For example, rural widows may
not know of pension and housing subsidies available.

° Fragmentation of portals: Each scheme requires separate applications, creating duplication and
delays.

. Grievance handling: Existing portals lack real-time grievance tracking and effective escalation systems.
° Private sector underutilization: CSR initiatives remain disconnected from government databases,

limiting reach.

The absence of an integrated repository hampers efficiency, transparency, and inclusivity, resulting in
exclusions of vulnerable populations..

1.3 Research Aim

This study aims to design and evaluate a citizen-centric platform that integrates welfare programs from
government and private stakeholders, mapping them effectively to beneficiaries based on socio-economic
profiles using Al-driven tools.

1.4 Objectives

° To create a centralized scheme repository integrating government and private welfare programs.
° To implement AI/ML-driven eligibility mapping for personalized scheme recommendations.

° To develop a real-time grievance redressal system with automated escalation mechanisms.

. To ensure data security, multilingual access, and inclusivity for marginalized communities.

° To evaluate the system’s effectiveness through prototype testing and comparative analysis.

2. LITERATURE REVIEW

Digital transformation in governance has gained momentum with the rise of e-governance platforms that
enhance efficiency, transparency, and citizen engagement (OECD, 2020). Several studies explore Al in welfare
distribution:

° E-Governance and Service Delivery: Research by Dwivedi et al. (2021) highlights that Al enhances
transparency and accountability in public services but requires robust data governance.

. Scheme Accessibility Challenges: Khera (2019) identifies that fragmented portals and bureaucratic
red tape exclude marginalized groups.

. Al for Social Good: Floridi et al. (2020) argue that Al-driven profiling can optimize welfare targeting
but must address ethical and privacy concerns.

. CSR and Private Sector Integration: Narwal & Sharma (2022) emphasize the underutilized potential
of private CSR initiatives in welfare alignment.

. Digital Divide: Singh & Srivastava (2021) caution that rural digital literacy gaps must be addressed

to ensure inclusive e-governance adoption.

Existing government portals such as DBT, National Scholarship Portal, and PM-Kisan provide direct transfers
but remain fragmented, while private welfare portals lack accessibility and structured grievance mechanisms.
This study builds upon these limitations by proposing a unified, citizen-centric framework with Al-enabled
personalization and inclusivity.

3. RESEARCH METHODOLOGY
3.1 Research Design
The study employs Design Science Research (DSR) methodology, which involves:

1. Problem identification.

2. Solution design.

3. Prototype development.

4, Evaluation through pilot testing.

This approach allows iterative refinement based on real-world pilot user data.
3.2 System Architecture
The proposed framework integrates multiple modules designed for inclusivity, transparency, and efficiency:
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o User Registration & Profiling - Aadhaar/ID-based verification, socio-economic data input (age, in-
come, occupation, special status, etc.).

o Scheme Repository - A unified database storing government and private CSR welfare programs with
tagged eligibility criteria.

o Al-Driven Scheme Mapping - Hybrid rule-based + ML algorithms to recommend schemes to citi-
zens.

o Application Module - Auto-filled applications, document upload, and API integration with Digi-
Locker/UIDAL

. Grievance Redressal System - Al chatbot and ticket-based escalation for complaint resolution.

o Feedback and Analytics - Real-time scheme monitoring, citizen feedback loops, and policy insights.

Figure 1. System Architecture of the Citizen-Centric Welfare Platform

User Registration Scheme Repository Al/ML-driven
& Profiling (Govt + CSR) Scheme Mapping
Application & Grievance Redressal Feedback & Analyti
Document Verificati (Rl Chatbot + Tic ) (Policy Insights)

Figure 1: Proposed System Architecture for Al-Enabled Citizen-Centric Welfare Platform

3.2.1 User Journey Flow
The interaction flow begins with user registration, followed by socio-economic profiling, eligibility filtering,
scheme discovery, application submission, and grievance redressal. The process ensures continuous feedback

and monitoring.
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Figure 2: User Journey Flowchart of Beneficiary-Scheme Mapping
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3.3 Prototype Development

° Front-End: React Native for mobile, Angular for web.

° Back-End: Node.js and Express.js.

° Database: MongoDB for scheme data and user profiles.

. Al/ML Tools: Scikit-learn and TensorFlow for eligibility prediction.

° Security: AES-256 encryption, role-based access control, and compliance with GDPR & DPDP Bill
(2023).

Figure 3. Data Flow Diagram of the Citizen-Centric Welfare Platform
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Figure 3: Data Flow Diagram of the Citizen-Centric Welfare Platform

3.4 Pilot Testing

The prototype was tested with 200 users (60% rural, 40% urban) to evaluate usability, accessibility, and
accuracy of scheme mapping. Participants were selected from diverse socio-economic and demographic
backgrounds to ensure representativeness. Data collected included socio-economic profiles, scheme
application patterns, grievance redressal cases, and feedback on usability.

Category Urban (%) Rural (%)
Male 35 40
Female 25 30
Literate 60 40
[literate 10 20

Table 1 summarizes the demographic distribution of pilot users

In addition, the prototype mobile application interface was evaluated for ease of navigation and multilingual
accessibility.

Figure 5 illustrates the mobile interface mockup of the citizen-centric application, showcasing core features
such as scheme discovery, grievance tracking, and notifications.
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Figure 5: Prototype Mobile Interface (Ul Mockup)

Participants reported improved awareness of schemes, faster grievance filing, and ease of application tracking
compared to traditional portals. Rural users particularly highlighted the value of multilingual support and
voice-assisted features, which bridged literacy gaps.

4. RESULTS AND DISCUSSION

4.1 Scheme Mapping Accuracy

The hybrid eligibility model achieved 92% accuracy in mapping users to relevant schemes. Rule-based
filtering ensured correctness, while ML predicted additional eligibility overlaps.

4.2 User Accessibility
. 82% of rural users reported improved awareness of schemes.
. Multilingual support (English, Hindi, Tamil) improved inclusivity.

4.3 Grievance Redressal Efficiency

Average grievance resolution time reduced from 14 days (government portals) to 5 days in the proposed
system.

4.4 Policy Insights

Aggregated anonymized data allowed predictive analytics, supporting evidence-based policymaking and CSR
alignment.

5. Comparative Analysis

Feature Existing Government Private CSR Proposed System

Portals Platforms
Scheme Repository |Fragmented Limited Centralized & Unified
Scheme Mapping  [Manual Manual Al/ML-driven
Grievance Redressal [Weak Absent Al Chatbot + Ticket System
Accessibility Limited language support |Urban-centric Multilingual + Rural Outreach
Data Security Basic Weak AES-256 + GDPR/DPDP
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Figure 4: Comparative Analysis of Welfare Platforms
6. Challenges
. Data Privacy: Ensuring citizen data protection.
. Interoperability: Integrating diverse databases.
. Digital Divide: Ensuring rural access to digital platforms.
o Trust and Adoption: Building confidence among stakeholders.

7. Future Scope

. Expansion to integrate blockchain for tamper-proof record keeping.

. Incorporation of voice-based Al assistants for illiterate users.

. Wider scaling across states with cross-border welfare scheme integration.
. Use of predictive analytics for policy simulation and real-time monitoring.

8. CONCLUSION

This research develops a citizen-centric Al-enabled welfare platform that integrates government and private
schemes into a unified repository. By leveraging socio-economic profiling, automated eligibility mapping, and
Al-driven grievance redressal, the system significantly improves accessibility, transparency, and inclusivity.
The results demonstrate that such a platform can bridge digital divides, empower marginalized groups, and
enable data-driven governance. Future enhancements in blockchain integration, voice navigation, and large-
scale deployment will further strengthen the system’s impact on digital inclusion and social equity.
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