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Abstract: Providing transparency and trust among participants and stakeholders and ensuring an efficient operation are
current supply chain challenges. These challenges are difficult to resolve because the records of supply chains may be
exposed to alterations by participants. Block-chain technology has been identified as a promising solution to resolve these
challenges. In this paper, we introduce block-chain and survey recent block-chain frameworks that address some of the
supply chain challenges. We describe the components and operation of these block-chain frameworks. We identify the
objectives and motivation in each of the surveyed use cases and highlight the advantages and disadvantages of each
adopted framework. We analyze how the reported block-chain frameworks address different supply chain challenges.
We present a comparative summary of existing literature on block-chain for supply chain. We also summarize the
properties of a block-chain framework for its successful adoption in future supply chains and discuss several remaining
challenges and opportunities.
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. INTRODUCTION

The integrity and security of electoral processes are fundamental to the preservation of democratic systems. Traditional
voting methods, both paper based and electronic, have faced significant scrutiny due to vulnerabilities such as fraud,
tampering, and lack of transparency. As societies increasingly adopt digital solutions across various sectors, there is a
growing interest in leveraging emerging technologies to address these challenges. One such technology, blockchain, has
garnered considerable attention for its potential to revolutionize the voting landscape.

Blockchain, a decentralized and immutable ledger system, promises a new paradigm in secure and transparent data
management. By ensuring that each vote is recorded in a tamper-proof manner and that the entire electoral process is
transparent and verifiable, blockchain can enhance voter confidence and participation. This literature survey explores the
current state of blockchain-based voting systems, examining their advantages, potential challenges, and the extent to
which they can be integrated into existing electoral frameworks. By analyzing recent advancements and case studies, this
paper aims to provide a comprehensive understanding of how blockchain technology can transform the future of
elections.

1. BASIC CONCEPTS/TECHNOLOGY USED

The implementation of blockchain-powered voting systems involves a combination of several foundational technologies.
Here are the basic technologies used in this context:

2.1.1 Blockchain Technology:

Blockchain technology forms the backbone of blockchain-powered voting systems by utilizing a decentralized ledger,
cryptographic hash functions,and consensus mechanisms. The decentralized ledger ensures that all transactions, including
votes, are recorded across a network of nodes, eliminating theneed for a central authority and reducing the risk of single
points of failure. Cryptographic hash functions secure the integrity and immutability of the data by generating unique
digital signatures for each block,making it virtually impossible to alter past records without detection. Consensus
mechanisms, such as Proof of Work (PoW), Proof of Stake (PoS), or more advanced variants, play a critical role in
validating and agreeing upon the recorded transactions, ensuring that only legitimate votes are included in the blockchain.
Together, these components create a robust and transparent system that enhances the security and reliability of the
electoral process.
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2.1.2 Decentralized Applications (DApps):

Decentralized Applications (DApps) play a crucial rolein blockchain-powered voting systems by offering a user-friendly
interface that allows voters to easily cast their votes on the blockchain. These applications are designed to be intuitive
and accessible, ensuring a smooth voting experience for users. Additionally,DApps possess interoperability features that
enable seamless integration with existing electoral systems and databases, while maintaining the inherent decentralized
characteristics of blockchain technology.This ensures that the voting process can be efficiently modernized without
sacrificing the security,transparency, and reliability provided by decentralization.

1. Cryptographic Hash Functions:

* SHA-256 (Secure Hash Algorithm 256-bit)

H(z) = SHA-256(z)

This function takes an input z and produces a fixed-size 256-bit hash, ensuring data

integrity and immutability.
Fig 1.0: Describing SHA-256
1. STUDY OF RELATED WORK
3.1 ACADEMIC RESEARCH
3.1.1 Comparative Study:
Blockchain Powered Voting: The concept of blockchain powered voting has gained significant attention in recent years
due to its potential to revolutionize the way elections are conducted. In this comparative study, we will explore the
benefits and advantages of blockchain powered voting over traditional voting systems.
3.1.2 Traditional Voting Systems vs. Blockchain Powered Voting:
Traditional voting systems have been plagued by issues such as voter confidence, transparency, and accessibility.
3.1.3 Cryptography:
Public-key cryptography is essential for secure communication and verification in blockchain powered voting systems,
employing pairs of public and private keys to ensure voter identities are protected and authenticated. Each voter is
assigned aunique key pair, where the public key is used toencrypt the vote and the private key is used todecrypt it,
guaranteeing that only the intended recipient can access the vote. Digital signatures further enhance security by verifying

theauthenticity and integrity of each vote without exposing the voter's identity. This dual-layered cryptographic approach
ensures that votes are both confidential and tamper-proof, maintaining the trustand integrity of the electoral process.

5. Digital Signatures

* Verification:

ECDSA_Verify(Q,m, (r, s))

where Q is the public key, m is the message, and (r, 8) are the signature components

These formulas and algorithms are fundamental to ensuring the security, integrity, and functionality

of blockchain-based voting systems J

Fig 1.1: Formula used for verification

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 122


https://iarjset.com/
https://iarjset.com/

&)

IARJSET

ISSN (O) 2393-8021, ISSN (P) 2394-1588

International Advanced Research Journal in Science, Engineering and Technology

Impact Factor 8.066 :: Peer-reviewed / Refereed journal :< Vol. 11, Issue 11, November 2024
DOIl: 10.17148/IARJSET.2024.111115

In contrast, blockchain powered voting offers a secure,transparent, and accessible way to conduct elections.Key Benefits
of Blockchain Powered Voting

1. Enhanced Security: Blockchain technology ensures that votes are secure and tamper-proof, reducing the risk of

election manipulation.

2. Increased Transparency: Blockchain powered voting provides a transparent and publicly accessible ledger of all
votes cast, ensuring the integrity of the electoral process.

3. Improved Accessibility: Blockchain poweredvoting can be conducted online, making it easier forcitizens to
participate in elections, regardless of theirgeographical location.

Table 1:Comparative Study between Traditional Voting System and Blockchain Powered Voting System

Feature Traditional Voting Systems Blockchain Powered Voting
Security Vulnerable to manipulation and tampering Secure and tamper-proof using blockchain
technology
Lacking transparency, with votes often . .
Transparency counted behind closed doors Transparent and publicly accessible ledger
S Limited accessibility, with citizens often Online voting capabilities, increasing
Accessibility . . -
required to physically cast votes accessibility
Scalability Difficult to scale, with increasing number of | Scalable, using blockchain technology to

voters

handle large number of voters

Cost-Effectiveness

High costs associated with traditional voting
systems

Cost-effective, reducing costs associated
with traditional voting systems

3.1.4 Challenges and Limitations:

€ Interoperability: Blockchain-based voting systems may struggle to integrate with existing voting systems and

infrastructure.

€ Standardization: There is currently a lack of standardization in blockchain-based voting systems, which can make
it difficult to compare and evaluate different systems.

4 Voter Education: Educating voters about the blockchain technology underlying the voting system can be a

significant challenge.

€ Cybersecurity: Blockchain-based voting systems are not immune to cyber threats, and ensuring the security of the
system is a significant challenge. |

€ Legal Framework: The legal framework surrounding blockchain-based voting systems is still evolving and may
not be fully developed in all jurisdictions.
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3.1.5 Technical Challenges:

€ Scalability: Blockchain-based voting systems may struggle to scale to accommodate large numbers of voters,
leading to slow transaction times and high fees.

€ Interoperability: Integrating blockchain technology with existing voting systems and infrastructure can be a
significant challenge. [

€ Cybersecurity: Blockchain-based voting systems are not immune to cyber threats, and ensuring the security of the
system is a significant challenge.

€ Smart Contract Bugs: Smart contracts used in blockchain-based voting systems can contain bugs, which can lead
to unintended consequences.

3.1.6 Operational Challenges: [

€ Voter Verification: Verifying the identity of voters in blockchain-based voting systems can be a challenge.

\

€ Auditability: Ensuring the auditability of blockchain-based voting systems can be a challenge, particularly in the
absence of a centralized authority. []

€ Dispute Resolution: Resolving disputes arising from blockchain-based voting systems can be a challenge,
particularly in the absence of a clear legal framework.

3.2 PILOT PROJECTS AND CASE STUDIES:

Several pilot projects have been implementedworldwide to test the feasibility of blockchain voting.One notable example
is the "Voatz" project, which wasused in several. U.S. elections, including the 2018 West Virginia midterm elections for
military personnel overseas.This project demonstrated the practical applications of blockchain voting but also faced
scrutiny over security vulnerabilities and potential risks of mobile voting.Estonia, a pioneer in digital governance, has
also experimented with blockchain technology for securing its e-voting system, "i-Voting." Although not entirely
blockchain-based, the system incorporates blockchain to ensure the integrity and transparency of the voting process,
setting a precedent for other countries considering similar approaches.

3.3 INDUSTRY INITIATIVES:

Several blockchain companies and consortia a reactively developing blockchain-based voting solutions.For instance,
"Follow My Vote" aims to create a transparent and verifiable online voting platform leveraging blockchain technology.
Their prototype showcases the potential for secure, end-to-end verifiable elections but also underscores the technical and
regulatory challenges that need to be addressed.

3.4 CRITICAL EVALUATIONS:

While the potential benefits of blockchain voting, suchas transparency and tamper-resistance, are widelyacknowledged,
significant concerns remain. A report by MIT's Computer Science and Artificial Intelligence Laboratory (2020) highlights
critical security vulnerabilities and scalability issues in existing blockchain voting systems. These concerns include the
risk of cyberattacks, which could compromise voter privacy or alter results, and the challenges of ensuring system
integrity at a national scale. The report emphasizes that while blockchain voting holds theoretical promise, its practical
deployment must address not only technical hurdles but also social and legal complexities. Without robust safeguards
blockchain voting could in advertently undermine the very trust and reliability.
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Ref’slrc«)ance Research Paper/Work Authors Experlmegtr{Observatl Remarks
Proposes an adjusted
blockchain-based Focuses on creating
Trustworthy Electronic . electronic voting a more effective and
X . . Basit Shahzad, Jon : :
1 Voting Using Adjusted system for improved transparent evoting
: Crowcroft - h
Blockchain Technology trustworthiness, system using
efficiency, and blockchain
transparency
. Comprehensive
Maria-Victoria Vladucu, Surk:/;sﬁb;?\folifgam' review of e voting
E-Voting Meets Blockchain: Zigian Dong, Jorge 9 systems and their
2 . . systems, covering - .
A Survey Medina, Roberto Rojas- O evolution with
historical, current, and .
Cessa . blockchain
future perspectives
technology
Provides a framework Details an
A. Framework to Make Muhammad Shoaib for improving architecture designed
Voting System Transparent . . .
3 ; . Farooq, Usman Iftikhar, transparency invoting to enhance
Using Blockchain . . .
Adel Khelifi systems using transparency in
Technology . .
blockchain voting processes
Systematic Systematizes
Impact of Decentralization Ricardo Lopes Almeida, literaturesurvey on the Y3
; ; o R . findings on how
on Electronic Voting Fabrizio Baiardi, Damiano effects of -
4 i ; - . decentralization
Systems: A Systematic Di Francesco Maesa, decentralization . .
. L - . impacts e-voting
Literature Survey Laura Ricci onelectronic voting
systems
systems
Details a plockchaln- Addresses security
basede-voting protocol and efficiency with a
An Anti-Quantum E-Voting | Shiyao Gao, Dong Zheng, | withanti-quantum and focus on gudit
5 Protocol in Blockchain With | Rui Guo, Chunming Jing, audit functions, biliti q
Audit Function Chencheng Hu including capabilities an
L protection against
voterregistration and
quantum attacks
result announcement
Published in 2023
International
E-Voting Through Two Step Y. Vijaya Lakshmi, V. Pro_p_ose(_j a two—sFep Confer(_ance on
e 2 A . Amrutha, S. K. Sumaya, verification e-voting Sustainable
6 Verification using Machine . ; ; - .
- A. Harshitha, N. Sai system using machine | Computing and Data
Learning . : Co
Keerthi learning Communication
Systems(ICSCDS)
i i rd
Abhijeet Banawane, Yash Published n 20223
. International
Bhansali, Manthan
A Novel Approach for e- . Conference on
. . Dabadgaonkar, Proposed a blockchain .
7 Voting System Using . Intelligent
. OmJavalekar, Gaurav based e-voting system . :
Blockchain . - Engineering and
Patil, Mrs. Kavita
Management(ICIEM
Kumavat )
Published in 2022
IEEE International
Deploying Electronic Voting | Prity Rani, Vimal Kumar, Deployed an e-voting Conference on
8 System Usecase on Ishan Budhiraja, Atul system on Ethereum Advanced Networks
Ethereum Public Blockchain Rathi, Sonal Kukreja public blockchain and
Telecommunications
Systems(ANTS)
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Published in 2020

International
Conference on
Information

Proposed a conceptual

Dana Indra Sensuse, Pandu
model of e-voting

Conceptual Model of E- .
9 Voting in Indonesia Bintang Pratama,
Riswanto inIndonesia Management and
Technology(ICIMTe
ch)
Published in 2022
IEEE Nigeria 4%
Kelechi L. Ohammah, International
A Survey on Electronic Sadiq Thomas, .Ali Conducteq asurvey on Conferenge on
10 Voting On Blockchain Obadiah, Sadiq electronic voting on Disruptive
Mohammed, Yusuf Sahabi blockchain Technologies for
Lolo Sustainable
Development(NIGE
RCON)
Published in 2014 6™

International
Conference on
Electronic Voting:
Verifying the Vote
(EVOTE)

Published in 2017
Third International
Conference on

Analyzed the voting
experience and trust in
the first full e-election

inArgentina

Julia Pomares, Ines Levin,
R. Michael Alvarez,
Guillermo Lopez Mirau,

Teresa Ovejero

From piloting to rollout:
1 voting experience and trust
in the first full eelection in
Argentina

Conducted a survey on

smart electronic voting
system based on Science Technology

biometric Engineering &
identification Management(ICON
STEM)

J. Deepika, S. Kalaiselvi,
S. Mahalakshmi, S. Agnes
Shifani

Smart electronic voting
12 system based on biometric
identification-survey

Bilockchain Network

Fig 1.2- The general process of Blockchain
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3.5 BLOCKCHAIN TRANSACTION PROCESS:

The fig 1.2 represents the process flow of a blockchain transaction. Below is an explanation of each step:

€ Users (A, B, C): These represent individuals or entities initiating transactions on the blockchain network.

€ Blockchain Network: A decentralized platform where transactions are conducted and recorded. Users interact with
this network to initiate or validate transactions.

€ Transaction Requests: Users send transaction requests to the blockchain network. For example, transferring crypto
currency or executing a smart contract. [ |

€ Nodes/Miners: Specialized participants in the network, often referred to as nodes or miners, receive the transaction
requests. Their role is to validate and process the transactions.

€ Validation and Consensus: Transactions are validated through a consensus mechanism (e.g.,Proof of Work, Proof
of Stake). This ensures all transactions are legitimate and comply with the network’s rules. [

€ New Block Creation: Once validated, thetransactions are grouped together into a new block.This block includes
transaction data and a reference to the previous block. [

€ Block Broadcast: The newly created block is broadcast to all nodes in the blockchain network for verification and
acceptance. [

€ Blockchain Ledger: The blockchain ledger is a distributed, immutable database. After validation,the new block is
added to the chain.

€ Updated Ledger: The ledger is updated across allnodes in the network, reflecting the latest state after including the
new block. This ensures consistency and transparency across the decentralized network.

V. CHALLENGES IN EXISTING SYSTEM

Implementing blockchain-powered voting systems presents several challenges in the existing electoral framework: []

€ Scalability: Blockchain networks often face issues with handling a high volume of transactions in a short period,
which is crucial for elections with millions of voters. [

€ Security: While blockchain technology is inherently secure, it is not immune to threats. Potential vulnerabilities
include 51% attacks, where a group of nodes could gain control over the network, and the risk of quantum computing
breaking current cryptographic algorithms. [

€ Voter Anonymity vs. Transparency: Balancing the transparency of the blockchain with the need for voter privacy
is complex. Ensuring that votes are verifiable without compromising voter anonymity requires sophisticated
cryptographic techniques. [

€ Digital Divide: Not all voters have equal access to the technology required for blockchain voting, such as
smartphones and internet connections, potentially disenfranchising certain groups. [

€ Regulatory and Legal Issues: The introduction of blockchain technology into voting systems requires new
regulations and legal frameworks to address issues like voter fraud, recounts, and dispute resolution. [

€ Public Trust and Acceptance: Gaining public trust in a new voting system is challenging. Many people are
unfamiliar with blockchain technology and may be skeptical about its reliability and security. [

€ Integration with Existing Systems: Integrating blockchain voting with current electoral infrastructure is complex
and requires significant changes to existing processes and systems.

€ Cost: The development, deployment, and maintenance of blockchain voting systems can be expensive, posing a
financial challenge for many governments.

Addressing these challenges is essential for the successful implementation of blockchain-powered voting systems,
requiring ongoing research, technological advancements.

V. CONCLUSION

In conclusion, blockchain technology holds significant promise for revolutionizing the electoral process by enhancing
security, transparency, and voter confidence. By leveraging decentralized ledgers,cryptographic protocols, and smart
contracts,blockchain-based voting systems can address many of the shortcomings of traditional voting methods, such as
fraud, tampering, and lack of transparency.However, the successful implementation of blockchain voting faces numerous
challenges, including scalability issues, security threats, the digital divide, and the need for new regulatory frameworks.
Despite these obstacles, ongoing advancements in blockchain technology and increasing interest from governments and
organizations worldwide suggest a future where blockchain-powered voting could become a viable and trustworthy
component of democratic elections.Continued research, development, and public education are essential to overcoming
these challenges and realizing the full potential of blockchain in transforming the way we vote.
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