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Abstract: State-sponsored welfare initiatives in India provide crucial financial backing to underprivileged communities, yet
conventional disbursement mechanisms frequently suffer from structural bottlenecks, including administrative backlogs, opaque
transactions, and vulnerabilities to corruption. Consequently, intended recipients often experience delayed assistance or missed
allocations. To mitigate these challenges, this study introduces an advanced, blockchain-powered Electronic Fund Distribution
System driven by smart contracts. The proposed framework automates the payout lifecycle, triggering direct fund transfers as
soon as a beneficiary satisfies predefined verification criteria, thereby eliminating redundant manual oversight and third-party
intermediaries. All financial interactions are immutably logged across a decentralized ledger, guaranteeing absolute
transparency and tamper resistance. This architecture elevates institutional accountability and facilitates comprehensive public
expenditure tracking. By synergizing decentralized ledger technology with existing e-governance infrastructure, this approach
establishes a resilient, streamlined, and highly transparent model for welfare distribution nationwide.

Keywords: Blockchain, Smart Contracts, Distributed Ledger, Fund Distribution, Transparency, Fraud Prevention, Decentralized
Ledger, DApp, Digital Governance, Secure Transactions, E-Governance

L. INTRODUCTION
The administrative apparatus of the Government of India manages a vast and diverse spectrum of social welfare programs
specifically designed to uplift socio-economically disadvantaged populations. These comprehensive initiatives encompass critical
sectors such as subsidized housing development, targeted educational assistance, essential healthcare benefits, agricultural input
subsidies, and direct financial transfer schemes. While these state-backed interventions play an indispensable role in mitigating
poverty and fostering long-term economic equity across the nation, their operational execution is frequently hampered by systemic
bottlenecks.
Legacy distribution channels struggle with chronic processing delays, inadequate monitoring frameworks, bureaucratic
inefficiencies, and vulnerabilities to corrupt practices that collectively diminish the intended developmental impact of these public
welfare programs.
To effectively combat these structural shortcomings and enhance service delivery, this research proposes an advanced electronic
fund distribution architecture driven by decentralized blockchain technology and self-executing smart contracts. The primary
objective of this paradigm shift is to formulate a highly secure, completely transparent, and fully automated methodology for
channeling public welfare funds directly to eligible citizens. By embedding precise, immutable eligibility criteria directly into smart
contract code, capital disbursements are triggered autonomously the moment a beneficiary satisfies all regulatory verification
parameters. This advanced technological integration systematically eliminates redundant manual oversight, minimizes human error,
and removes unnecessary third-party intermediaries from the financial pipeline, rendering the entire system substantially faster and
more reliable.
Furthermore, the proposed model places paramount emphasis on institutional accountability and total operational transparency
throughout the entire fund management lifecycle. Automating authentication and payout procedures drastically curtails
opportunities for financial embezzlement, administrative bias, and resource misallocation. Concurrently, the architecture equips
government authorities with sophisticated, real-time monitoring tools to audit asset flows seamlessly, thereby ensuring that public
financial assistance reaches legitimate recipients without unwarranted administrative lags. Ultimately, this project aims to
modernize India's public welfare administration through decentralized automation, bridging the trust deficit between governing
institutions and citizens while establishing a robust foundation for a citizen-centric digital governance ecosystem.
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1. MOTIVATION

The primary driving force behind this research is the urgent need to establish a social welfare fund distribution framework that is
inherently transparent, secure, and resilient against administrative failures. Across developing e-governance systems, millions of
socio-economically vulnerable citizens depend heavily on state-sponsored welfare schemes for daily sustenance, healthcare, and
educational support. However, traditional distribution channels continue to suffer from severe operational bottlenecks, including
chronic administrative delays, manual verification overheads, opaque accounting, and susceptibility to corrupt practices. These
systemic deficiencies not only inflict financial hardship on legitimate beneficiaries who rely on timely aid, but they also severely
erode public trust in government institutions. To overcome these persistent vulnerabilities, this project integrates decentralized
blockchain ledgers with self-executing smart contracts to automate fund allocation. By embedding strict eligibility criteria into code,
smart contracts execute condition-based payouts directly to verified beneficiaries without human intervention, eliminating delays
and middleman interference. Concurrently, the underlying immutable ledger guarantees complete transaction visibility and
auditability, ultimately restoring public integrity and ensuring that welfare entitlements reach the right citizens at the right time.

1. PROBLEM STATEMENT
Despite the extensive implementation of various social welfare programs by public administration authorities in India, legacy fund
distribution frameworks continue to encounter severe operational bottlenecks. The prevailing infrastructure relies predominantly on
centralized digital databases coupled with cumbersome manual verification procedures. Consequently, this structural dependency
introduces significant vulnerabilities, including recurring payment delays, severe opacity in fund tracking, risks of digital data
tampering, and occasional misappropriation of public resources. Due to persistent administrative inefficiencies and excessive human
intervention, intended financial assistance frequently fails to reach eligible citizens in a timely manner. These cumulative
shortcomings substantially diminish the socioeconomic impact of welfare initiatives and erode citizen trust in governance.
Furthermore, empirical evaluations of public distribution statistics reveal that large segments of the population either remain
unaware of digital welfare mechanisms, experience complete exclusion, or are exposed to fraudulent practices. These challenges
highlight a critical deficiency in current awareness, security, and traceability measures. Therefore, there is an imperative demand for
a modernized, decentralized, and automated distribution architecture that reduces human interference, guarantees data integrity, and
ensures that state subsidies and benefits are efficiently delivered to rightful beneficiaries.

V. LITERATURE SURVEY
Chaudhari et al. (2022) formulated an end-to-end blockchain disbursement protocol designed to trace government funds across
every phase of administrative handling. To bolster cryptographic security, their architecture incorporates key pair generation,
metadata decryption protocols, and data verification algorithms. Although this framework drastically elevates transaction
traceability, its full-scale implementation requires substantial computational infrastructure and administrative resource
commitments.
Singh and Teotia (2023) evaluated the methodologies, advantages, and operational bottlenecks of deploying blockchain frameworks
for tracking public fund allocations in a comprehensive analytical survey. Their review underlines the core benefits of decentralized
ledgers—specifically immutable record-keeping, heightened structural visibility, and enhanced supervisory mechanisms.
Concurrently, they identified key implementation barriers, including legal regulatory hurdles and technological adoption friction
within public administration.
Deshmukh et al. (2024) engineered a blockchain-based distribution framework to mitigate systemic inefficiencies in traditional
public funding channels focusing on targeted agricultural subsidies. They highlighted how opaque allocation mechanisms
disproportionately impact vulnerable demographics, including farmers, students, and small-scale entrepreneurs. While their solution
guarantees tamper-proof and traceable transaction logs, its long-term scalability and interoperability with national-level financial
databases remain to be validated.
Ghegade et al. A blockchain-driven framework for government fund allocation and tracking (2025), emphasizing automated fund
disbursal via smart contract execution once conditional triggers are satisfied. Their model establishes verifiable auditing paths to
ensure all financial operations remain transparent, directly addressing systemic corruption, processing delays, and capital
misallocation. Nevertheless, the study leaves critical aspects of large-scale, real-time operational deployment largely unaddressed.
Pravallika et al. (2024) explored a decentralized framework designed to allocate and monitor state-level public funds. Their findings
illustrate how integrating distributed ledger technology strengthens systemic security, operational transparency, and administrative
user experience within public sector workflows. Although their framework significantly enforces administrative accountability, the
practical hurdles associated with integrating such systems into legacy state infrastructure require deeper investigation.
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V. RESEARCH GAP

A systematic analysis of the existing literature reveals several critical limitations and unaddressed research opportunities within

current blockchain-based fund distribution frameworks:

e lLack of End-to-End Implementation: The majority of existing literature proposes theoretical or conceptual blockchain
architectures without demonstrating fully functional, real-time deployment tailored to public welfare distribution.

o Inadequate Integration with E-Governance Frameworks: While various studies highlight the transparency benefits of distributed
ledgers, they frequently fail to address seamless interoperability and integration with national e-governance infrastructures.

e Underdeveloped Automated Eligibility Validation: Although fund tracking mechanisms are widely discussed, automated
beneficiary authentication and dynamic eligibility verification via smart contract logic remain insufficiently explored.

o Neglect of System Scalability and Performance: Extant models prioritize cryptographic security and data encryption while
giving minimal consideration to transaction throughput, latency, and system scalability when processing large beneficiary
populations.

e Absence of Real-Time Supervisory Dashboards: Although operational visibility is frequently cited, current frameworks rarely
offer concrete mechanisms or dedicated real-time monitoring dashboards for administrative auditing and analytics.

e Practical Deployment and Accessibility Barriers: Real-world adoption hurdles—including direct integration with core banking
systems and intuitive interface designs tailored for low-literacy or rural end-users—are seldom addressed in literature.

VI. PROPOSED SYSTEM

To overcome the systemic bottlenecks, administrative delays, and lack of accountability inherent in legacy welfare distribution

frameworks, this research introduces an advanced, blockchain-powered E-Fund Distribution Platform. The proposed system

establishes a secure, highly transparent, and fully automated ecosystem that directly bridges government departments, eligible
beneficiaries, and financial institutions through a decentralized application (DApp) interface. Within this collaborative architecture,
all fund-related activities and transactional data are permanently recorded on a decentralized blockchain network. Because
distributed ledgers are cryptographically immutable, once data is written to the chain, it cannot be altered or tampered with by any
entity. This structural immutability guarantees absolute transparency, enabling any authorized stakeholder or auditor to track, audit,
and verify every financial movement whenever required. At the heart of the proposed mechanism are self-executing smart contracts
designed to automate critical operational workflows, including beneficiary authentication, dynamic eligibility evaluation, scheme
approval, and capital release. Once a user registers and securely links their digital wallet to the platform, administrators deploy
public welfare schemes via blockchain smart contracts. When a beneficiary submits an application for a specific program, the smart
contract autonomously evaluates critical demographic and economic parameters—such as age and income thresholds—against
predefined statutory criteria. The moment these predefined conditions are fully satisfied, the smart contract instantaneously initiates
and executes the transfer of funds directly to the beneficiary's linked digital wallet or bank account. This autonomous execution
drastically minimizes manual administrative workloads, circumvents bureaucratic bottlenecks, and eliminates opportunities for
human error or intentional manipulation.
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Figure 1 Architecture of Proposed System
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To ensure rigorous validation and seamless technical reliability prior to live production deployment, the smart contracts are
implemented and rigorously tested on the Sepolia Ethereum Testnet. This public sandbox environment permits developers to
simulate real-world blockchain transactions securely without committing actual financial assets. It facilitates comprehensive
verification of smart contract execution logic, gas optimization, and fault tolerance under simulated workloads. Furthermore, the
comprehensive system architecture integrates off-chain data sources (such as secure government identity and land record databases)
via decentralized oracles, alongside robust payment gateways like the National Payments Corporation of India (NPCI) unified
payments interface (UPI) and core banking networks.

Through dedicated web and mobile interfaces, beneficiaries enjoy seamless access to check their real-time application status,
monitor incoming disbursements, and manage their digital identity. Concurrently, administrative authorities are equipped with a
sophisticated data analytics and monitoring dashboard that provides real-time visibility into overall fund flows, scheme utilization
rates, and transaction logs. Ultimately, the proposed system delivers a reliable, efficient, and citizen-centric platform that
successfully eliminates third-party intermediaries, mitigates corruption risks, and ensures that government social welfare allocations
reach their rightful recipients with absolute precision and timeliness.

VII. CONCLUSION

The proposed blockchain and smart contract-based architecture presents a transformative solution for modernizing India's social
welfare distribution ecosystem. By replacing legacy, human-dependent disbursal channels with decentralized ledgers, digital
identity verification, and self-executing smart contracts, the system eliminates traditional middlemen, mitigates corruption risks, and
guarantees that financial benefits reach legitimate recipients without administrative delays. The creation of immutable transaction
histories coupled with real-time operational auditing significantly strengthens institutional accountability and restores public
confidence in government-led welfare initiatives. Although systemic challenges—such as initial infrastructure deployment costs,
network throughput scalability, and evolving regulatory compliance—must be addressed, the decentralized framework demonstrates
immense potential to redefine digital governance and enhance social welfare effectiveness nationwide.
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