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ABSTRACT:

Blockchain technology is becoming popular in many areas, including elections. Using blockchain for e-voting has benefits like making the process transparent,
keeping records secure, and making it easier for more people to vote. This research paper looks closely at how blockchain e-voting systems work, what advantages
they offer, what problems they might face, and how they can be set up successfully. It also suggests a plan for creating and using secure blockchain e-voting
platforms and this paper also tells us about what can we do for those people who is outside the country during the time of election .
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1. INTRODUCTION

As our technology advances, we discover fresh approaches to tackle crucial societal activities, such as voting in elections. A particularly intriguing
concept is harnessing blockchain technology for electronic voting (e-voting) systems. Originally conceived for digital currencies like Bitcoin, blockchain
is now being explored for its transformative potential in various sectors, including governance and elections.

E-voting systems hold the promise of enhancing traditional voting methods by offering clarity, security, and increased participation. By integrating
blockchain, we can effectively address challenges inherent in traditional paper-based voting, such as fraud and errors. The unique attributes of blockchain,
such as its immutable record-keeping and decentralized control, present innovative solutions to ensure the fairness and reliability of electoral processes.

This research paper delves deeply into the workings of e-voting systems utilizing blockchain. We will dissect what distinguishes them, how they elevate
the voting experience, and the crucial factors to consider when implementing them. Furthermore, we will propose a comprehensive strategy for the
development and utilization of secure e-voting systems. Our ultimate objective is to contribute to the advancement of transparent, accountable, and
equitable voting practices in the future.

A.  Overview of traditional voting systems

Traditional voting has been around for a long time and is very important in democratic societies. It allows people to participate in governing by choosing
leaders and making decisions. There are different ways people can vote, such as using paper ballots, mechanical machines, punch cards, or lever machines.
Paper ballots let voters mark their choices on paper, which are then counted by

hand or machines. Mechanical machines let voters press buttons to cast their votes, and the machines count them inside. Punch card systems need voters
to punch holes on cards to show their choices, while lever machines require pulling levers next to preferred candidates, and the machine records the votes.
Ballot design is crucial in traditional voting, with ballots usually showing candidates or options in a standard way, often with clear instructions and
pictures to help voters choose. Counting votes can be done manually by election officials or automatically using machines. Security is also very important
in traditional voting, with strict rules to keep ballots safe, like having people watch over the voting process and checking IDs to prevent fraud. Despite
some issues like mistakes and fraud, traditional voting systems have been essential in letting people have a say in their government in a fair and free
manner.

B. Introduction to blockchain technology

Blockchain technology is making a big impact because it's changing how things work in many areas. Basically, it's like a digital record book that's spread
out across lots of computers instead of being stored in one central place. This makes it secure because it's hard for anyone to mess with the information.
Instead of having one main authority, like a bank or government, blockchain relies on a network of computers called nodes. Each node has a copy of the
whole record book, so even if one computer fails, the others still have the data. Transactions on the blockchain are checked and agreed upon by the nodes,
so there's no need for middlemen or one central boss.
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Here's how it works: transactions are grouped together into blocks, and then linked together in a chain using special codes. Once a transaction is added
to the chain, it can't be changed or removed, making a permanent record of what happened. One cool thing about blockchain is that it's transparent, which
means everyone in the network can see all the transactions. This builds trust because people can check the transactions themselves, without having to
trust one big authority.

And guess what? Blockchain isn't just for money stuff - it can be used in lots of other areas too, like keeping track of products in supply chains, managing
healthcare records, and even running voting systems. By getting rid of the need for trust in one big authority, blockchain can make things work better and
cost less. Overall, blockchain is changing things by giving us a safe, clear, and spread- out way to record transactions, and it could totally shake up how
we do things in the digital world.

C. Motivation for blockchain-based e-voting systems

Implementing blockchain-based e-voting systems aims to solve problems with traditional voting and make democracy stronger. Traditional voting
systems have issues like being complicated to manage, vulnerable to cheating, and not accessible to everyone. Blockchain technology offers a solution
by providing a safe, transparent, and decentralized way to do electronic voting. With blockchain, e-voting can change how elections happen. Instead of
having one central place where votes are stored, blockchain spreads them out across many computers, making it almost impossible to cheat. Each vote is
securely recorded and can't be changed, giving everyone confidence that the process is fair.

Blockchain also makes voting more transparent. Unlike traditional systems where it's hard to see what's happening, blockchain lets everyone see every
step of the voting process. This means anyone can check if the votes are real, which builds trust and stops fraud.

Another benefit is that blockchain e-voting can make voting easier for everyone. People can vote from anywhere with an internet connection, making it
more accessible. This means more people can participate, especially those who might have trouble getting to a polling station.

Plus, blockchain removes the need for middlemen or central authorities, making the voting process more efficient and cheaper. By cutting out unnecessary
steps and reducing the chance of mistakes, blockchain e-voting can make elections fairer and more reliable.

In short, blockchain-based e-voting systems aim to fix problems with traditional voting, increase trust and participation, and make democracy stronger.
With blockchain technology, we can change how we vote and ensure that everyone's voice is heard in the digital age.
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1 2019 Marc Pilkington et/'Blockchain Technology: Principles andThis book provides a comprehensive overview of blockchain
al. IApplications" technology and its applications. It includes a section on|

blockchain-based e-voting systems, discussing their potential
ladvantages, such as decentralization, transparency, and tamper-|
resistance.
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2019 Kshetri et al. “E-Voting Using  Blockchain: ~ A[This paper presents a systematic review of e- voting systems
Systematic Review” utilizing blockchain technology. It discusses the potential benefits
of blockchain in e-voting, including immutability, transparency,
and resistance to manipulation. The review also addresses
challenges such as scalability, privacy concerns, and regulatory|

issues.
2020 Syabhril et al "Blockchain-Based E- Voting System: A[This systematic literature review examines existing research on|
Systematic Literature Review" blockchain-based e- voting systems. It categorizes studies based|

on various aspects, such as the design of the e-voting system,
security issues, and usability. The review highlights the potential
of blockchain to enhance the security and transparency of e-voting|
processes but also identifies challenges such as scalability and|
regulatory issues.

2020 IAhmad et al. "A Survey on Blockchain-Based E-This survey paper provides an overview of blockchain-based e-
\Voting System" \voting systems, discussing their architecture, features, and

potential benefits. It also explores various

blockchain platforms used for e-voting and highlights the
importance of security, privacy, and usability in designing such
systems.

2020 IAlharbi et al. "Blockchain-Based E- Voting: AlThis paper provides a comprehensive review of the benefits and
Review of Benefits and Challenges” [challenges associated with blockchain-based e-voting systems. It
discusses the potential advantages of blockchain technology, such
las transparency, security, and accessibility, while also addressing
concerns related to scalability, privacy, and regulatory compliance,

2020 Kshetri "A Review of Blockchain-Based E-This review article examines the state of research and development
\Voting Systems" in blockchain- based e-voting systems. It discusses different
lapproaches to implementing blockchain in e-voting, including
public vs. private blockchains, consensus mechanisms, and
cryptographic techniques. The paper also explores case studies and
pilot projects to assess the feasibility and effectiveness of]
blockchain-based e-voting systems in real-world scenarios.

2021 Hasan et al. "Towards Secure and VerifiablelThis paper proposes a framework for designing secure and
Blockchain- Based E-Votingverifiable e-voting systems using blockchain technology. If]
Systems" discusses various aspects of the proposed framework, including

cryptographic techniques, consensus algorithms, and voter,
authentication mechanisms, aiming to enhance the security and
transparency of e- voting processes.

2021 IAlam et al. "Blockchain-Based E- VotingThis systematic literature review synthesizes existing research on
Systems: A Systematic Literatureblockchain-based e- voting systems and proposes a research agendal
Review and Research Agenda" for future studies in this field. It categorizes literature based on key
themes such as system architecture, security mechanisms, usability,
and regulatory considerations. The paper identifies gaps in the
current research landscape and suggests avenues for furthe
exploration to address emerging challenges and opportunities in

blockchain-based e-voting systems.
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9 2021 IAlsulaiman etal.  ["Blockchain Technology for Secure[This comprehensive review focuses on the application of blockchain
E-Voting Systems: A Comprehensivettechnology in secure e-voting systems. It discusses various
Review" components of blockchain-based e-voting systems, including smart]
contracts, consensus algorithms, and cryptographic protocols. The
paper also evaluates the security, privacy, and usability aspects of
blockchain-based e-voting systems and identifies research challenges
land future directions.

10 2021 Mahmood et al. "Blockchain-Based E-  Voting[This critical review examines the existing literature on blockchain-
Systems: A Critical Review of thepased e-voting systems, highlighting their strengths, weaknesses, and
Literature and Open Researchiopen research challenges. It discusses key issues such as scalability,
Challenges" privacy, identity management, and regulatory compliance. The paper
lalso proposes potential solutions and research directions to address|
these challenges and advance the development of secure and
trustworthy e- voting systems based on blockchain technology.

2 . Common difference between Traditional and Blockchain E — Voting

1. Centralization vs. Decentralization:

Traditional Voting: Traditional voting is controlled by one central authority, like a government agency, which manages the entire process.

Blockchain Voting: With blockchain voting, there's no single authority in charge. Instead, the process is spread out across a network of computers,
making it decentralized and less reliant on one central authority.

2. Trust and Transparency:

= Traditional Voting: In traditional voting, we have to trust the central authority to conduct elections fairly. However, it can be hard to see exactly
what's happening behind the scenes.

= Blockchain Voting: Blockchain voting is more transparent because every vote is recorded on a public ledger that can't be changed. This means
everyone can check if the election was fair and accurate, which builds trust in the system.

3. Security:

Traditional Voting: Traditional systems can be vulnerable to tampering or hacking, which could compromise the integrity of the election.

= Blockchain Voting: Blockchain uses strong security measures to protect votes from tampering or hacking. It's much harder for someone to tamper
with the results, making the election more secure.

4. Anonymity and Privacy:
= Traditional Voting: While traditional voting offers anonymity, sometimes privacy can be  compromised during the counting process.

= Blockchain Voting: Blockchain keeps votes anonymous and private. Even though we can check if a vote is valid, we can't see who cast it, ensuring
voter privacy.

5. Accessibility and Convenience:

Traditional Voting: Traditional methods, like going to a polling station, might be hard for some people due to work or mobility issues.

= Blockchain Voting: E-voting allows people to vote from anywhere using their phone or computer, making it more accessible and convenient for
everyone.

6. Cost and Efficiency:
= Traditional Voting: Traditional methods can be expensive because of things like printing ballots and setting up polling stations.

- Blockchain Voting: E-voting can save time and money by automating tasks like voter registration and counting ballots. It's more efficient and cost-
effective.
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Traditional Voting System

Blockchain Voting System

3. Security Parameter for Blockchain e - Voting System

1.

10.

Cryptography: Think of it like putting your message in a locked box before sending it. This ensures that nobody can read or change the
message except the intended recipient, who has the key to unlock the box.

Permissioned Blockchain: Imagine a special club where only invited members can enter. Similarly, in a permissioned blockchain, only
certain computers or people who have been approved can participate in making decisions or recording information.

Decentralization: Instead of having one big boss controlling everything, imagine if everyone in a group had a say. Decentralization spreads
out the power among lots of computers, making it harder for any one person or group to take control.

Consensus Mechanism: Picture a group of friends deciding where to go for dinner. They might vote, or they might agree to choose the place
with the most votes or coins. This ensures everyone agrees on the decision.

Voter Authentication: Just like showing your ID to prove who you are, voter authentication ensures that only eligible voters can cast their
votes, using methods like fingerprints or special codes sent to their phones.

Anonymity and Privacy: It's like voting behind a curtain at a polling station — nobody can see who you voted for, but your vote still counts.
Anonymity and privacy protect your identity while you cast your vote.

Immutable Ledger: Imagine writing something down in permanent ink that can never be erased or changed. That's what happens with votes
on a blockchain — once they're recorded, they can't be tampered.

Security Audits: Just like checking your bike tires for air before riding, security audits regularly examine the voting system for any weaknesses
or problems.

End-to-End Verifiability: You get a special code when you vote that lets you check later if your vote was counted correctly. It's like having
your own secret way to make sure your vote wasn't messed with.

Fail-Safe Mechanisms: Imagine having a backup plan like keeping an extra key hidden in case you lose your main one. Fail-safe mechanisms
ensure that even if something goes wrong, like the internet crashing, the voting system can still keep running smoothly.

3. Problem and Solutions of E — Voting using Blockchain

Using blockchain in e-voting comes with some big challenges that can affect how well it works and how many people use it. One problem is that
blockchain networks might struggle to handle all the votes during elections, causing delays or things to get stuck. Another issue is making sure that
everyone, even those who aren't good with technology or don't have computers, can still vote easily. Following all the rules and laws about voting is also
tricky because e-voting systems need to be legal and trustworthy. Even though blockchain is supposed to be really secure, there could still be problems
with things like the special contracts it uses or the way it's set up, leaving it open to attacks or tricks. Plus, getting everyone involved, like the government,
people running the elections, and voters, to agree on how to use blockchain for voting is really hard. To solve these problems, we need help from
lawmakers, tech experts, and researchers to come up with good solutions that make sure everyone can vote, keep things safe, and make the voting process
clear and fair.
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4. Upcoming Improvements in E - Voting using Blockchain

1.  Voter Privacy Solutions: It's super important to keep voters' identities private when they cast their ballots. With techniques like zero-
knowledge proofs or homomorphic encryption, voters can vote anonymously, and their choices stay secret. This means we can check if
the votes are valid without knowing who voted for what, keeping everyone's privacy safe.

2. Decentralized Identity Management: Instead of relying on one big authority to manage voter IDs, we can use blockchain to securely
manage identities. This way, there's no risk of someone stealing identities, and everyone can trust that the voters.

3. Mobile Voting Applications: Imagine being able to vote from your phone! With mobile voting apps using blockchain, it's possible.
These apps make voting easy and secure, using things like fingerprints or passwords to make sure only the right people can vote.

4. Proxy Voting Mechanisms: Sometimes, people can't vote themselves, so they need to give their vote to someone else they trust.
Blockchain smart contracts can help with this, making sure that trusted people can vote on behalf of others transparently and fairly.

5. Liquid Democracy Systems: In this system, voters can choose who they want to vote for them based on different topics or issues. It's
like having a flexible voting system where you can pick experts to vote on certain things for you, making decision-making more dynamic
and transparent.

6. Secure Voting Infrastructure: We need to make sure that the voting process is secure and can't be tampered with. Using blockchain's
secure technology, we can create systems that prevent anyone from messing with the votes, ensuring that the election results are accurate
and trustworthy.

7. Integration with 10T Devices: By combining blockchain with smart devices like voting machines or fingerprint scanners, we can make
voting even more secure and accurate. These devices can instantly verify voters' identities and securely record their votes, making the
whole process smoother and safer.

8. Incentive Mechanisms for Participation: To encourage more people to vote, we can offer rewards or recognition for participating.
With things like tokens or reputation systems, we can motivate voters to take part in the democratic process and make sure their voices
are heard.

G. Auditable Voting Records: Having transparent and auditable records of all votes on the blockchain means we can always check if everything is fair
and accurate. This transparency helps everyone trust that the election results are honest and reliable.

10. Interoperability Standards: Making sure that different voting systems can work together smoothly is crucial for fair and consistent elections. With
interoperability standards on blockchain, we can ensure that voting systems in different places can talk to each other and share information securely,
making the whole voting process more reliable and inclusive.

5. CONCLUSION

In conclusion, this research paper has underscored the transformative potential of blockchain- based e-voting systems in revolutionizing electoral practices
and fortifying democratic governance. By offering heightened levels of security, transparency, and accessibility, these systems promise to not only
mitigate longstanding challenges in traditional voting methods but also to foster greater voter turnout and engagement. Moreover, the implementation of
blockchain e-voting systems carries broader implications for advancing digital citizenship and bolstering civic participation in an increasingly digitized
world. While challenges such as regulatory hurdles, technological limitations, and public acceptance pose significant barriers, collaborative efforts among
policymakers, technologists, and civil society stakeholders can pave the way for their widespread adoption. Through concerted action and innovation,
solutions can be developed to address these challenges and refine blockchain e-voting systems, making them more resilient, secure, and user-friendly
over time. Ultimately, the successful integration of blockchain-based e-voting systems hinges on a collective commitment to democratic principles,
innovation, and transparency. By harnessing the transformative power of blockchain technology, we have the opportunity to shape a future where elections
are truly representative, accountable, and inclusive, ensuring that every voice is heard and every vote counts in shaping the trajectory of our societies.
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