( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 00}
ISSN: 2581-9429 Volume 5, Issue 6, May 2025 Impact Factor: 7.67

D-BAME Distributed Blockchain-Based

Anonymous Mobile Electronic Voting

Prof. Vanshika Khapekarl, Dr. Rohan B. Kokate?, Mr. Jatin Dhawale’
Guide, Department of Masters of Computer Application’'
Head of the Department, Department of Masters of Computer Application
Student, Department of Masters of Computer Application'
JD College of Engineering & Management, Nagpur, India
vhkhapekar@jdcoem.ac.in, rbk7557@gmail.com, jatinddhawale@gmail.com

Abstract: This paper reviews the current state of electronic voting (e-voting) systems that leverage
React Native for cross-platform mobile development, Firebase for backend services, and blockchain
technology for security and transparency. We analyze the technical architecture, security considerations,
implementation challenges, and real-world applications of such systems. The integration of these three
technologies offers promising solutions to traditional voting challenges including voter verification,
ballot secrecy, result verification, and system integrity.

Keywords: electronic voting

I. INTRODUCTION

Electronic voting systems have been proposed as alternatives to traditional paper-based voting methods, offering
potential improvements in accessibility, cost-efficiency, and result tabulation speed. However, they have faced
significant skepticism due to concerns about security, transparency, and vulnerability to manipulation.

The combination of React Native (for cross-platform mobile development), Firebase (for authentication, database, and
cloud functions), and blockchain technology (for immutable transaction records) presents a compelling technological
stack that addresses many traditional e-voting concerns. This review examines how these technologies can be integrated
to create robust, secure, and transparent e-voting systems.

II. TECHNOLOGICAL FOUNDATION

2.1 React Native
React Native is an open-source mobile application framework created by Facebook (now Meta) that allows developers
to build cross-platform mobile applications using JavaScript and React. Its key advantages in e-voting contexts include:

e Cross-platform compatibility: Single codebase for iOS and Android devices

e Component-based architecture: Reusable Ul components that accelerate development

e Large ecosystem: Extensive libraries for biometric authentication, secure storage, and Ul components

e Native performance: Near-native performance through direct communication with native APIs

e Offline functionality: Can function without continuous internet connection, crucial for voting in areas with

unreliable connectivity

2.2 Firebase
Firebase is Google's platform offering backend services that facilitate mobile and web application development. For e-
voting systems, Firebase provides several critical services:

e  Authentication: Multi-factor authentication, email verification, and integration with other identity providers

o Firestore/Realtime Database: NoSQL cloud databases for storing voter information and non-sensitive voting

data

e Cloud Functions: Serverless code execution for vote processing and validation
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e Cloud Storage: Secure storage for voter verification documents
e  Security Rules: Granular access control to database resources
e Analytics: Anonymous usage statistics to improve system performance

2.3 Blockchain Technology
Blockchain serves as a distributed, immutable ledger that records transactions across many computers. In e-voting
contexts, blockchain provides:

e Immutability: Once recorded, votes cannot be altered

e Transparency: All transactions are publicly verifiable

e Decentralization: No single point of failure or control

e Smart contracts: Programmable business logic for vote counting and validation

e Cryptographic security: Strong encryption and digital signatures

III. ARCHITECTURAL COMPONENTS OF BLOCKCHAIN-BASED E-VOTING SYSTEMS

3.1 User Interface Layer (React Native)
The React Native application serves as the front-end interface through which voters interact with the system. Key
components include:

e Authentication screens: Secure login using multiple factors

e Voter verification: ID verification, biometric authentication

e Ballot interface: Clear, accessible presentation of candidates and referendum options

e Vote confirmation: Multi-step confirmation process

e Receipt generation: Cryptographic receipt of vote submission without revealing vote contents

e Vote verification: Interface to verify vote inclusion in the blockchain

3.2 Backend Services Layer (Firebase)

Firebase provides the middleware and backend services that connect the user interface to the blockchain:
e User management: Registration, authentication, and profile management
e Temporary data storage: Secure, temporary storage of votes before blockchain confirmation
e Cloud functions: Business logic for vote processing, validation, and blockchain integration
e Admin portal: Election management and monitoring tools
e Analytics and auditing: System performance monitoring and security auditing

3.3 Blockchain Layer
The blockchain layer provides the immutable record of all votes cast:
e Vote transactions: Each vote is recorded as a transaction
e Smart contracts: Automated vote counting and validation logic
e  Public verification: Public explorer interface for verifying election integrity
e Network nodes: Distributed network for consensus and validation

IV. SECURITY CONSIDERATIONS
4.1 Voter Authentication and Privacy
e  Multi-factor authentication: Combining something the voter knows (password), has (mobile device), and is
(biometrics)
e Zero-knowledge proofs: Cryptographic techniques to verify identity without revealing personal information
e  Homomorphic encryption: Allows vote counting without decrypting individual votes
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Integrity

End-to-end verification: Voters can verify their vote was recorded correctly without revealing its contents
Blockchain immutability: Prevention of vote modification after recording

Consensus mechanisms: Prevention of unauthorized vote addition through distributed validation

4.3 System Security
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Penetration testing: Regular security assessments of all system components
Open-source code: Public scrutiny of the implementation

Formal verification: Mathematical verification of critical system components
Decentralized architecture: Elimination of single points of failure

V.IMPLEMENTATION CHALLENGES

Simple E-Voting System using Blockchain
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5.1 Technical Challenges
e  Scalability: Blockchain transaction throughput limitations
e User experience: Balancing security with usability
e Offline voting: Handling areas with limited connectivity
e System updates: Maintaining security while enabling improvements

5.2 Governance Challenges
e Regulatory compliance: Meeting diverse electoral laws across jurisdictions
e Audit requirements: Satisfying transparency requirements without compromising ballot secrecy
e  Accessibility: Ensuring usability for voters with disabilities
e  Trust building: Overcoming historical skepticism of electronic voting

VI. CASE STUDIES
6.1 Academic Prototypes
Several academic institutions have developed prototype systems combining React Native, Firebase, and blockchain:

e BlockVote: University research project demonstrating the feasibility of blockchain-based mobile voting
e SecureElect: Open-source implementation with emphasis on security and auditability
e DemocracyChain: Focus on accessibility and inclusive design

6.2 Limited Real-World Implementations

While widespread adoption remains limited, several small-scale implementations have been tested:
e  Municipal elections: Testing in local government elections with limited voter pools
e Organizational voting: Corporate governance and shareholder voting
e Student government elections: University and college student body elections

VII. PERFORMANCE ANALYSIS
7.1 Technical Performance
e Transaction throughput: Typical blockchain networks handle 7-15 transactions per second, requiring
optimization for large-scale elections
o Response times: Firebase's real-time database provides sub-second response times for voter validation
e  Mobile performance: React Native applications perform well on mid-range and higher mobile devices

7.2 User Experience
e  Usability studies: Initial research indicates high satisfaction among tech-savvy voters but challenges for older
or less technically inclined voters
e Accessibility compliance: Varying levels of compliance with accessibility standards

VIII. FUTURE RESEARCH DIRECTIONS
8.1 Technical Improvements
e Layer-2 scaling solutions: Implementation of sidechains or state channels for improved blockchain
throughput
e Advanced cryptographic techniques: Further research into homomorphic encryption and zero-knowledge
proofs
e  Quantum-resistant algorithms: Preparing for post-quantum cryptographic threats
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8.2 Integration Opportunities
o Digital identity integration: Connection with national digital ID systems
e Cross-border voting: Enabling secure remote voting for expatriates
e Hybrid systems: Combining electronic and paper ballots for verification

IX. CONCLUSION

E-voting systems built with React Native, Firebase, and blockchain technology demonstrate significant promise in
addressing the historical challenges of electronic voting. While technical challenges remain, particularly around
scalability and accessibility, the combination of these technologies provides a robust foundation for secure, transparent,
and verifiable voting systems.

The decentralized nature of blockchain, combined with the development efficiency of React Native and the secure
backend services of Firebase, creates a technological stack that could potentially transform electoral processes.
However, successful implementation will require not only technical excellence but also careful consideration of
regulatory requirements, accessibility needs, and building public trust through transparency and education.
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