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ABSTRACT

In the evolving landscape of democratic processes, ensuring security, transparency, and trust in voting systems
is paramount. Traditional voting methods often face challenges such as voter fraud, tampering, and lack of
transparency. The integration of Ethereum blockchain technology presents a transformative solution by enabling
a decentralized, tamper-proof voting system.

At the core of this innovation are Ethereum smart contracts and cryptographic security mechanisms, which
automate and safeguard the voting process. Smart contracts facilitate secure, immutable vote recording while
minimizing human error and potential manipulation. Every vote is securely registered on the blockchain,
ensuring transparency while preserving voter anonymity. Additionally, blockchain’s distributed ledger structure
prevents double voting and unauthorized access by verifying each voter’s authenticity through cryptographic
protocols.

By leveraging blockchain’s inherent security and automation, decentralized voting systems offer a robust,
scalable, and fraud-resistant alternative to conventional election processes. However, ethical considerations such
as voter privacy, accessibility, and regulatory compliance remain critical for widespread adoption. When
thoughtfully implemented, blockchain-based voting systems have the potential to enhance electoral integrity,
improve voter confidence, and redefine the future of democratic participation.
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l. INTRODUCTION been proposed, but they frequently face challenges

Traditional voting systems, whether paper- related to scalability, cost, and voter obscurity.

based or electronic, face several challenges such as
security vulnerabilities, lack of transparency, voter
frauds, and centralized control. Issues like ballot
tampering, multiple voting, and manipulation of
results undermine the integrity of popular processes.
Also, in electronic voting systems, centralized
waiters are prone to cyberattacks and hacking
attempts, which can compromise election issues.

The purpose of this paper is to explore the
implementation of a decentralized voting system
using Ethereum blockchain technology. By using
blockchain’s security, transparency, and
invariability, the proposed system aims to exclude
election fraud, give real- time verifications, and
ensure the integrity of the voting process.

This paper presents a blockchain- based

Various electronic voting(e-voting) systems voting system using Ethereum smart contracts that

have been developed to address these issues, similar

ensures:
as Direct Recording Electronic (DRE) voting

machines and online voting platforms. However, still i Decentralization: Eliminates the need for a
these systems calculate on centralized authorities for central authority.

vote counting and storehouse, making them i Security: Uses cryptographic techniques to
susceptible to insider threats and single points of prevent fraud.

failure. Some blockchain- based voting systems have
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iii  Transparency: Allows public verification of
votes without compromising voter privacy.

iv Tamper-proof Records: Ensures votes cannot
be altered once cast.

v Efficiency: Reduces manual vote counting and
speeds up result declarations.

Il. LITERATURE SURVEY

Blockchain-based voting systems use
Ethereum smart contracts and cryptographic security
to establish a decentralized, tamper-proof electoral
framework. By automating vote recording and
verification, these systems alleviate risks such as
fraud, double voting, and unauthorized access. Every
vote is securely logged on the blockchain, ensuring
transparency while preserving voter anonymity. This
technology is increasingly explored for elections,
organizational decision-making, and other voting
operations, offering a scalable and empirical
alternative to traditional methods.

Despite its advantages, challenges such as
regulatory compliance, availability, and ethical
considerations remain key areas of concern. Issues
like voter identity verification, potential network
vulnerabilities, and the need for legal frameworks
must be addressed for widespread adoption.
Ongoing research focuses on refining blockchain
voting mechanisms, balancing security with
usability, and ensuring that decentralized elections
uphold democratic principles while maintaining
efficiency and trust.

Related work includes:

Shah and N.S. (2020) - Blockchain Enabled Online-
Voting System:

Shah and N.S. explore the concept of integrating
blockchain technology into online voting systems,
offering a robust and transparent method to address
issues related to election integrity and voter fraud.
Their work highlights the feasibility of blockchain
for managing voting data securely in online
elections, while also addressing scalability
challenges.[1]

Friorik P. Hjalmarsson et al. (2018) - Blockchain-
Based E-Voting System: Hjalmarsson and his
colleagues discuss the advantages of using
blockchain to develop an electronic voting system.
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Their system uses smart contracts to enforce election
rules, making the process autonomous and reducing
the need for central authority intervention. The
research provides a comprehensive analysis of the
potential security and privacy benefits of blockchain,
alongside its limitations, such as high computational
costs and network scalability issues.[3]

Kriti Patidar and D.S.(2019) Decentralized E-Voting
Portal Using Blockchain: This paper presents a
decentralized approach for electronic voting,
focusing on enhancing the security, privacy, and
transparency of the voting process. The proposed
portal offers encrypted voting to safeguard voter
identities and prevent manipulation. The research
also discusses potential challenges in terms of
scalability and the user-friendliness of such a system
for large-scale elections.[2]

Polepaka et al. (2023) - Decentralized and
Automated Online Voting:

In this study, Polepaka and other authors delve into a
decentralized and automated online voting system
that utilizes blockchain  for security and
transparency. Their approach is designed to address
the problems of centralization, fraud, and the need
for manual intervention in traditional voting
systems. The authors highlight how smart contracts
can be used to automate various parts of the voting
process, ensuring both efficiency and integrity. Their
work also discusses scalability and privacy concerns
in implementing such a system on a large scale.[4]

Prajwal Shiwal and H. S. (2023) - Decentralized E-
Voting System Using Blockchain:

Shiwal and H.S. focus on a decentralized e-voting
system using blockchain to ensure data security and
voter anonymity. Their work is centered on reducing
vulnerabilities in traditional electronic voting
systems, which are often prone to hacking, vote
tampering, and data leaks. They propose a
blockchain-based architecture where votes are
recorded as transactions, making them irreversible
and immutable. [5]

I11. EXISTING SYSTEMS

In traditional voting systems, voters
typically visit assigned polling stations to cast their
votes using paper ballots. These ballots are also
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manually collected, counted, and recorded. Some
countries have espoused electronic voting systems,
where voters can cast their votes via machines or
online platforms. Still, these systems have been met
with criticism due to concerns about security,
potential vulnerabilities, and the possibility of
manipulation.

Drawbacks of the Existing System:

1. Lack of Transparency: Most voting systems
don’t give a clear way for voters to verify
whether their votes were counted accurately.

2. Susceptibility to Fraud: Both paper-based and
electronic voting systems can be manipulated
through tampering, hacking, or other fraudulent
activities. The absence of a verifiable audit trail
makes it challenging to ensure the integrity of the
election results.

3. Delayed Results: Counting votes manually is a
slow and labour-intensive task, often leading to
delays in announcing election outcomes.

4. High Costs: Running traditional elections
involves significant expenses, including hiring
poll workers, purchasing voting machines or
paper ballots, and renting polling stations.

5. Centralized Control: Many conventional voting
systems are controlled by a centralized authority,
increasing the risk of  mismanagement,
manipulation, or abuse of power.

6. Limited Accessibility: Certain voting systems
require individuals to physically travel to polling
locations, which can be a barrier for people with

tampering, and | techniques to
hacking. prevent fraud.
Transparency | Limited; voters | Publicly
can't verify if | verifiable votes
their votes | without
were counted | compromising
accurately. privacy
Tamper-proof | Paper ballots | Once a vote is
Records can be lost or | cast, it s
manipulated; immutable and
electronic cannot be
votes can be | changed.
altered.
Efficiency Manual Automated
counting takes | counting
time, delaying | speeds up
results. result
declarations
Cost High costs for | Lower
personnel, operational
polling costs after
stations, and | initial
materials implementation

Table.1.Comparison of Traditional voting and
Blockchain Based voting

IV. SYSTEM ARCHITECTURE
The implementation of a blockchain-based

disabilities, mobility issues, or other challenges.

By addressing
blockchain-based voting systems offer a more

these

challenges,

transparent, secure, and accessible alternative,
ensuring greater trust and accuracy in the electoral
process.
Parameters Traditional Blockchain
Voting Based voting
Decentralization | Centralized, Fully
controlled by a | decentralized,
single eliminating
authority. central control.
Security Susceptible to | Uses
fraud, cryptographic
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voting system utilizing Ethereum smart contracts
offers a secure and transparent approach to elections.
By ensuring immutable vote recording and
anonymous participation, this system enhances
electoral integrity while minimizing risks of fraud or
manipulation. The decentralized nature of
blockchain enhances trust and accountability,
providing a tamper-proof alternative to traditional
voting methods.

DOI: 10.9790/9622-15042934




Soham Dawkhar. et. al., International Journal of Engineering Research and Applications

www.ijera.com

ISSN: 2248-9622, Vol. 15, Issue 4, April 2025, pp 29-34

E et ~ Database

Voter ID

|

% Blockchain

Fig.1.System Architecture

1V.1.Modules
The proposed decentralized voting system

is structured into distinct modules, each serving a

specific role in ensuring a seamless, secure, and

transparent election process. The two primary
modules are the Voter Module and the Admin

Module, each equipped with functionalities tailored

to their respective users.

1. Voter Module

The Voter Module is designed for individuals who

are eligible to participate in the election process.

This module focuses on enhancing the voting

experience while ensuring security, anonymity, and

integrity. Key features of this module include:

e  Secure Authentication: Voters must authenticate
themselves using their unique credentials to
access the voting system, ensuring that only
eligible individuals can cast their votes.

e Candidate Information Access: Voters can
review comprehensive details about the
candidates running for various positions,
including their names, party affiliations, and
other relevant background information.

e Vote Verification: After casting their votes,
voters can verify the status of their submissions
on the blockchain, ensuring that their choices
are accurately recorded and have not been
altered. This feature enhances transparency and
trust in the electoral process.

2. Admin Module:

The Admin Module is specifically designed
for election officials or administrators who are
responsible for managing the voting system. This
module enables smooth election administration and
system configuration. Its main features include:

Www.ijera.com

e System Setup & Configuration: Administrators
have the ability to define key system parameters
such as the start and end dates of the voting
period, candidate registration, and other
necessary election settings.

e Candidate Verification & Election Initiation:
Before the voting process begins, administrators
can manually verify the candidates to ensure
their  eligibility —and legitimacy. Once
verification is complete, the admin can officially
launch the election process, allowing voters to
cast their votes securely.

'
Ethereum
o Bockcnan
Trasaction
a0

Tl

Fig.2.Flowchart of Project

V. METHODOLOGY

To create an effective Blockchain-Based
Voting DApp, we began by understanding the
requirements of all people, including voters, election
authorities, and administrators. We ensured that the
system was designed to address real-world
challenges while maintaining the integrity of the
voting process.

e  System Design and Data Collection:

Once the requirements were clear, we
analyzed various existing voting mechanisms and
blockchain frameworks to determine the best
approach. Our system was designed to ensure
immutability, decentralization, and real-time
verification. We selected Ethereum as the
blockchain platform and developed smart contracts
using Solidity to enforce voting rules and automate
key processes.

Smart Contracts: We developed smart contracts
that handled essential voting functionalities,
including:

Voter Registration: Ensuring only authorized
users can participate.

Vote Casting: Enabling voters to securely submit
their votes.
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Vote Tallying: Automatically counting votes
while ensuring transparency.

Results  Declaration:  Allowing
verification of election outcomes.

real-time

The contracts were rigorously tested in a controlled
local blockchain environment using Ganache before
being deployed on the Ethereum testnet.

VoteStream

Login

Voter ID

ABC734576

Password

Fig.3.Home Page

VoteStream

Welcome for Voting

Voting Dates:

Total Vote

Please select one of the candidates and click the vote button.

Vote

Fig.4.Voting Page

VoteStream

Add Candidate

Name  Rahl Singh Paty  AsP

Add Candidate

Define Voting Dates

Statdate  10-04-2025 0 Enddate | 20-e4-2025

Define Dates

Fig.5.Admin Page
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# Account4

Ox5FC...04F9

http://127.0.0.1:8080

Fig.6.Metamask Notification for adding voter

VI. CONCLUSION

This research presents VoteStream, a
Blockchain-Based Voting DApp that enhances the
security, transparency, and efficiency of elections.
By using blockchain technology, VoteStream
ensures tamper-proof record-keeping, real-time
verification, and decentralized control, reducing the
risks of frauds and manipulation. The system
provides empirical voting, allowing voters to
confirm their participation while maintaining the
privacy. Smart contracts automate vote tallying,
enabling faster results and reducing the costs
associated  with  the  traditional elections.
Additionally, remote voting capabilities make
elections more inclusive, allowing participation from
individuals with disabilities or those in remote areas.

Despite its advantages, VoteStream faces
some challenges such as technical literacy
requirements, scalability issues, and potential
security risks from phishing attacks or compromised
authentication methods. The lack of clear regulatory
frameworks in many countries also poses a barrier to
widespread adoption. However, beyond political
elections, VoteStream can be applied in corporate
governance, educational institutions, and
organizational decision-making processes that
require secure and transparent voting.

While VoteStream represents a major step
toward modernizing elections, further research is
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needed to improve scalability, security, and legal
integration. By incorporating biometric
authentication, Al-driven fraud detection, and
enhanced identity verification, blockchain voting can
become a trusted and widely adopted solution. As
technology evolves, VoteStream has the potential to
redefine democratic processes, making elections
more secure, efficient, and accessible worldwide.
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