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Abstract: The modern challenges of supply chain control arising from globalisation, decentralisation, and 

modernisation are rapidly exposed to data leakage, network attacks, and software flaws. Business 

stakeholders are turning to blockchain technology as a possible solution to improve modern supply chains’ 

reliability, integration, and visibility. Blockchain is an elaborate structure that remains relevant when 

managing product traceability, integration, and increasing general transparency. This article explores the 

possibility of blockchain technology enhancing the transparency, integrity, and security of decentralised 

voting systems. Blockchain, which is decentralised, irreversible and fully transparent, is an alternative 

solution to the world’s problems described by manipulation, fraud and lack of transparency inherent in the 

globalisation of voting systems. The paper considers several models of voting on the basis of blockchain 

technology, comparing their advantages, which consist of providing the inviolability of the election results 

as well as minimising the usage of the intermediaries’ services. Evaluating blockchain technology using 

election procedures as a perspective, this article explores its foundational features, such as cryptographic 

protections, consensus processes, and ever-executable contracts. Other issues that are named by the study 

as the challenges for implementing blockchain technology in voting include scalability, energy 

consumption, and legal issues. This research aims to respond to these questions for enhancing election 

systems in the digital world by reviewing the literature comprehensively on blockchain technology for 

decentralised voting and providing a brief overview of the current trend. The results highlight the need for 

more study into blockchain-based voting systems to resolve the technological and ethical issues that have 

been raised. 
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I. INTRODUCTION 

The introduction of distributed, transparent, and secure methods for data management brought about by blockchain 

technology has caused a revolution in a number of sectors [1]. In essence, blockchain acts as a distributed ledger 

platform enabling the provision of provable, tamper-proof records uniquely suited to services that need trust and 

integrity. That said, one domain where these attributes can play a huge role in voting systems, in which openness and 

the lack of vulnerability threaten the democratic processes. 

Improving security, transparency, and integrity is now considered an important objective in the development of new 

models of voting systems [2]. Paper-based voting or a central electronic voting system is most common and causes 

many problems like fraud, no trust, manipulation, etc. These challenges reduces confidence of the public in the 

retrieved election results, this calls for more strategies that can mitigate such problems[3]. Blockchain provides an 

innovative solution to this problem since it facilitates the casting of votes, stores them in a decentralised manner and 

protects them from tampering. 

In order to eliminate the intermediaries in a decentralised voting system, blockchain technology makes it impossible for 

one entity to monopolise the decision-making process. It is intrinsically auditable; viewers need not invade voters’ 

privacy to scrutinise and timestamp votes, which has been a major problem in establishing voting protocols that are 
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both secure and private[4][5]. In addition, the application of cryptographic methods, namely zero

blind signatures, increases the privacy of voters and, at the same time, preserves the possibility of checking the results 

of elections[6]. 

 

A. Paper structure  

This paper is structured into several sections: 

applications. Blockchain's role in enhancing transparency is provided in section III. Section IV provides the 

in data integrity and its application and challenges. Section V explained

Blockchain. Previous research on the Blockchain

Integrity in Decentralized Voting Systems

future study. 

 

II. OVERVIEW OF ADVANCED

Blockchain technology is an advanced security mechanism and it has secured reasonable attention from cloud users

The blockchain is considered an accounting book and a digital database that works 

ledger. Blockchain technology is continuously enhancing 

integrity and reducing the computational cost of

blocks, every of which comprises a block header and transaction history.

Figure 1 represents the components of blockchain architecture

transactions is recorded into blocks and uploaded sequentially to a blockchain network

the following verifiable facts: 

 Previous Hash: The heading of the block before this one is hashed 256 bits in the pre

 Merkle Root: This field stores a 256

 Time Stamp: This field includes the actual block's timestamp, which is used to locate it chronologically on the 

blockchain.  

 Nonce: It contains a 32-bit value that a miner was permitted to modify in order to c

computational challenge of the current block.

 

A. Blockchain features and Characteristics 

There are many ways in which blockchain technology might improve o

a lot of cool things about blockchain technology that may make it replace current systems 

 

Decentralization 

The Peer-to-Peer (P2P) techniques used by blockchain contribute significantly to user protection by enhancing the 

decentralised apps that are loaded on a large number of devices. Due to its P2P nature, it is not limited by

unifying factor. Thus, digital money is just one of many possible applications of this technology. Cryptography, 

distributed norms, and information hoarding are t
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dition, the application of cryptographic methods, namely zero-knowledge proofs and 

lind signatures, increases the privacy of voters and, at the same time, preserves the possibility of checking the results 

This paper is structured into several sections: Section II, Blockchain Technology Overview, its features, and 

role in enhancing transparency is provided in section III. Section IV provides the 

in data integrity and its application and challenges. Section V explained the Decentralized Voting System in 

Blockchain. Previous research on the Blockchain-Based Framework for Enhancing Security, Transparency, and 

Systems is provided in section VI. lastly, section VII provides the conclusion a

OVERVIEW OF ADVANCED BLOCKCHAIN TECHNOLOGY 

Blockchain technology is an advanced security mechanism and it has secured reasonable attention from cloud users

The blockchain is considered an accounting book and a digital database that works as a distributed and 

ledger. Blockchain technology is continuously enhancing to improve data security and privacy, maintaining data 

computational cost of data transmission. Blockchain architecture Figure 1 consists 

blocks, every of which comprises a block header and transaction history. 

 
Figure 1: Blockchain architecture 

Figure 1 represents the components of blockchain architecture. Throughout a network transaction, a sequence of 

ks and uploaded sequentially to a blockchain network[7]. The block header provides 

The heading of the block before this one is hashed 256 bits in the previous block. 

This field stores a 256-bit hash of the Merkle tree root across all transactions in the current block. 

This field includes the actual block's timestamp, which is used to locate it chronologically on the 

bit value that a miner was permitted to modify in order to c

computational challenge of the current block. 

Blockchain features and Characteristics  

There are many ways in which blockchain technology might improve operational procedures for companies. There are 

technology that may make it replace current systems [8].  

Peer (P2P) techniques used by blockchain contribute significantly to user protection by enhancing the 

are loaded on a large number of devices. Due to its P2P nature, it is not limited by

unifying factor. Thus, digital money is just one of many possible applications of this technology. Cryptography, 

distributed norms, and information hoarding are the three main features of blockchain that demonstrate innovation. 
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knowledge proofs and 

lind signatures, increases the privacy of voters and, at the same time, preserves the possibility of checking the results 

Section II, Blockchain Technology Overview, its features, and 

role in enhancing transparency is provided in section III. Section IV provides the blockchain 

the Decentralized Voting System in 

Based Framework for Enhancing Security, Transparency, and 

in section VI. lastly, section VII provides the conclusion and 

Blockchain technology is an advanced security mechanism and it has secured reasonable attention from cloud users. 

as a distributed and decentralised 

to improve data security and privacy, maintaining data 

igure 1 consists of a set of 

. Throughout a network transaction, a sequence of 

. The block header provides 

vious block.  

across all transactions in the current block.  

This field includes the actual block's timestamp, which is used to locate it chronologically on the 

bit value that a miner was permitted to modify in order to correctly solve the 

perational procedures for companies. There are 

Peer (P2P) techniques used by blockchain contribute significantly to user protection by enhancing the 

are loaded on a large number of devices. Due to its P2P nature, it is not limited by a single 

unifying factor. Thus, digital money is just one of many possible applications of this technology. Cryptography, 

he three main features of blockchain that demonstrate innovation. 
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Blockchain technology is based on these interconnected features, which, when used together, gradually decentralise its 

applications [9]. 

 

Shared and public  

Blockchain is analogous to a world where immutable data is encoded in computer code and kept in transparent, public 

databases. The information provided by the controlling party guides a set of rules that anybody may follow in order to 

join the system and publish a transaction. In order to prevent any loss of data, blockchain technology will provide an 

enhanced and unique record for each alteration[10]. The more space something takes up, the less reliable it gets and the 

more likely it is to be lost forever. This is one of the drawbacks of blockchain technology [11]. 

 

Trust  

Considering that trust is crucial to all human relationships, blockchain technology raises important questions about the 

current state of affairs. Blockchain technology fosters trust by going directly to the source, eliminating intermediaries.  

 

Immutability  

The importance of blockchain, according to Crosby and Nachiappan, is in the security and safety it offers, enabling 

users to produce decentralised proof of records that are impenetrable by third parties. Blockchain's distinctiveness lies 

in its immutability and unchanging character, which makes it an ideal option for digital currency transactions [12]. 

 

Redundancy  

The immutability of the record is ensured by its replication on the blockchain. For instance, to transmit data to each of 

the N locations where an element is stored, the total stockpile and system transmission speed must be N times. There is 

no evidence that adding redundancy improves system transfer speed, cost, or capacity [13]. 

 

B. Blockchain Security 

The phrase "blockchain security" encompasses all the methods and tools used to ensure the reliability and authenticity 

of blockchain networks. Distributed digital ledgers that record transactions across several computers in an immutable 

way are the core concept underlying blockchain [14][15]. A high degree of trust and security is an intrinsic goal of this 

architecture, and it is essential for use in many fields, including healthcare, supply chain management, and financial 

services. Another advantage of blockchain is the enhanced security it provides; this is highly valuable in the current 

world, where cyber risks are ever-changing [16]. There are various benefits of blockchain security that are listed below: 

 

Trust and Transparency 

The consensus makes blockchain have a distributed ledger with past transaction records that are secure and open. Lack 

of such control reduces central authority risks and it fits nicely such business segments like supply chain and healthcare 

that need safe and provable data [17][18]. 

 

Reduction in Fraud and Theft 

The cryptographic nature of the blockchain ensures that neither identity theft nor any form of fraud or financial theft is 

committed. Smart contracts go a step further to ensure that security is achieved through unalterable agreements, thereby 

minimising manipulation-related issues [19][20]. 

 

Enhanced Data Integrity 

Blockchain provides data authenticity independently stored in registers using a cryptographic hash. It mitigates misuse, 

making the capture of data for healthcare, finance, and legal industries accurate, besides institutional strategies against 

legal provisions such as GDPR [21]. 
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III. BLOCKCHAIN'S ROLE IN ENHANCING TRANSPARENCY 

While the immutability of blockchain transactions is undeniably a notable characteristic, the consequences of this 

immutability go much beyond that. All the nodes in a blockchain network can view the same distributed ledger that 

stores every transaction that takes place. This means that each participant may input data to the pool and may also 

verify input data using other input data received from the central authority. Banks and payment processors, which have 

long been needed to keep and validate information in centralised systems, are rendered unnecessary by the 

decentralised verification process[22]. The technology of the blockchain straightens and minimises transaction costs 

through the removal of these middlemen.[23] This article aims to provide a thorough overview of the possible 

advantages of blockchain technology across different businesses by analysing its ability to increase openness in data 

privacy. Readers may learn how blockchain technology can change data security methods by reading an unbiased 

review of its features and uses 

 

A. Blockchain Enhance Transparency  

This paper shows that due to its properties, blockchain is an effective means of increasing the level of transparency in 

various fields [24]. The following sections detail its impact on key areas: 

 

Financial Transparency  

The financial sector often grapples with issues like fraudulent activities, hidden fees, and opaque transactions[25]. 

Blockchain provides a real-time, tamper-proof ledger that records all transactions: 

 Fraud Prevention: Blockchain's immutability ensures that records cannot be tampered with, reducing fraudulent 

activities in financial systems[26].  

 Auditability: Every transaction is documented, making it easy for regulators, auditors, and stakeholders to trace 

financial flows.  

 Smart Contracts: There is no need for intermediaries with these self-executing contracts that have predetermined 

terms, which makes agreements and payments more transparent. 

 

Supply Chain Transparency 

Supply chain systems involve multiple stakeholders, from manufacturers to consumers[27]. The inability of traditional 

methods to provide insight into the movement of products often results in problems like counterfeiting and unethical 

behaviour. Blockchain transforms this by: 

 End-to-end Tracking: Each transaction in the supply chain is recorded on the blockchain, allowing stakeholders 

to trace products from origin to destination[28]. 

 Ethical Sourcing: Consumers can verify claims about sustainability or fair trade by accessing blockchain 

records. 

 Inventory Management: Real-time data ensures accurate tracking and efficient inventory control. 

 

Governance and Public Administration 

Governments worldwide face criticism for lack of transparency and corruption. Blockchain can transform governance 

by ensuring accountability and providing a clear audit trail: 

 Transparent Elections: Blockchain-based voting systems record each vote immutably, reducing election fraud 

and enhancing voter confidence. 

 Public Fund Tracking: Blockchain ensures that taxpayer money is used effectively by making expenditure 

records accessible to the public[29]. 

 Identity Management: In welfare programs, blockchain-based secure digital identities eliminate the possibility 

cases of fraud and enhance the delivery of services. 

Healthcare Transparency  

The healthcare sector needs efficient and safe solutions regarding data handling, medication identification, and billing 

[30]. One will want to secure patient information, enable people to own their health information, and let them decide on 
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which provider can have access to the records, all of which explain blockchain technology. This will enhance the 

implementation of care coordination and patient versatility while at the same time achieving data security  [31].  

 

Media and Information Transparency  

To wit, the rampant circulation of fake news and piracy have emerged as major threats to the media business in the 

decentralised digital world. This is especially a formidable solution since blockchain technology enhances content 

verification, making it possible to determine the origin and timestamp of articles or multimedia. This checks on fake 

news and brings credibility to the news being shared online. In addition, it has an application in digital rights 

management, which allows owners to protect content and record the payment of royalties credibly [32].  

 

IV. BLOCKCHAIN'S ROLE IN ENSURING INTEGRITY 

Data integrity, therefore, refers to the fact of maintaining integrity of the data within its lifecycle. Here, blockchain 

technology does a great job because it creates a record that cannot be changed. The data’s reliability and purity are 

preserved by the built-in cryptographic hash that goes with every block of the blockchain. It is instantly obvious 

whether there has been any manipulation since the hash will change with even the smallest alteration to the data [33]. 

Some industries, such as health, financial, and supply chain sectors, are interested in blockchain since they require the 

assurance of a data source. Adding on Blockchain with master data management (MDM) enhances data reliability by 

ensuring all systems depend on reliable data [34]. 

 

Applications of Blockchain in Data Integrity 

Blockchain or distributed ledger technology is now being discussed as revolutionising the way data is secured in several 

fields [35][36]. The ledgers are decentralised, fixed and clear, allowing data to be protected from alteration, theft and 

loss and, therefore, suitable for handling sensitive data. Some important uses of blockchain technology for data integrity 

assurance are as follows: 

 Supply Chain Management: Blockchain technology captures actions and transactions, and supply chains retain 

uncompromised visibility, ranging from initiation to completion. This has the advantage of defending against 

counterfeiting, ensuring that product information is correct and establishing goodwill among its stakeholders 

[37][38]. 

 Digital Identity Verification: The use of blockchain-based services provides a decentralised and permanent 

means of identification. Controlling one's identity in cyberspace and securely sharing information helps reduce 

instances of identity theft and unauthorised access [39]. 

 Financial Transactions: Cryptocurrencies built on the blockchain, such as Ethereum and Bitcoin, allow for 

decentralised, auditable, and safe financial transactions. By automating and enforcing transaction rules, smart 

contracts help decrease fraud and guarantee the accuracy of financial data[40]. 

 Healthcare Records: Electronic health records (EHRs) may be safely stored and managed using blockchain 

technology [41], which guarantees the privacy and integrity of patient data. Fewer data breaches and better 

healthcare results are possible because patients may manage their data and authorise healthcare professionals to 

access it as required[42]. 

 

Challenges of Blockchain in Data Integrity 

Scalability 

The efficiency and speed of a blockchain network could degrade as its transaction volume increases. It is still quite 

difficult to achieve scalability while keeping security in mind [43]. 

 

Energy Consumption 

Certain blockchain networks, especially those that use proof-of-work, like Bitcoin, consume a significant amount of 

electricity. More energy-efficient consensus processes are being sought as a result of this, which has sparked 

environmental concerns [44]. 
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Regulatory Hurdles 

The decentralised nature of blockchain technology often causes friction with preexisting regulatory systems. Legislation 

addressing issues with taxes, compliance, and fraud is curre

 

Interoperability 

Achieving compatibility across various blockchain networks and existing systems is no easy task. We need these 

different systems to be able to communicate and transmit data seamlessly for blockchain to 

 

Data Privacy 

Blockchain offers transparency, but it also ha

difficulty of balancing openness and data privacy is one that organisations must face 

 

Smart Contract Vulnerabilities 

Smart contracts, which are decentralised agreements that run on the blockchain, might have vulnerab

of these agreements must be ensured. 

 

V. BLOCKCHAIN-BASED VOTING FRAMEWORKS (D

Numerous security and administrative concerns have prevented online voting systems using electronic voting gear from 

gaining unwavering confidence despite their widespread usage in certain nations. One wide

much-discussed trust in electronic voting might be significantly enhanced by incorporating blockchain technology into 

online voting [47][48]. A growing body of literature suggests tha

voting. In addition to allowing voters to modify their votes (within the allotted time), it provides a small degree of 

decentralisation. 

Using biometric information encoded by the Message

three modules that make up a decentralised e

using dynamic ballot loading take into account voters' actual locations while casting their 

acknowledged with a vote ID after casting their ballo

provide the Election Authority (EA) with their public key. The EA will then provide an address to receive the 

automatically generated Bitcoin. In addition, the EA's own bitcoin address i

for both voters and candidates to register with the Registration Authority (RA) so that an identification number may be 

generated for each[49]. There is no way to cast a second, third, or 

address for voters are immediately zero. 

Fig. 1. Decentralized e

An use of a centralised third party has

implementation and operation of these systems much easier. However, there are also disadvantages to utilising a 

centralised trusted party since it might make the whole system more susceptibl

decentralised electronic voting protocol that offers a flexible and safe voting process that reduces the authori

election organiser. Blind signatures and blockchain are the two primary methods utilised to protect voters' selections. 

Voters, organisers, and inspectors are the three gro

 A group of voters who are qualified to cast ballots are included in the voters. 

 To the voters, the organiser is the official individual to deal with and responsible for confirmation of the el

voters and their details.  
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The decentralised nature of blockchain technology often causes friction with preexisting regulatory systems. Legislation 

addressing issues with taxes, compliance, and fraud is currently in the works by many governments and agencies 

ty across various blockchain networks and existing systems is no easy task. We need these 

different systems to be able to communicate and transmit data seamlessly for blockchain to be used widely.

Blockchain offers transparency, but it also has the potential to make sensitive data accessible to a large audience. The 

difficulty of balancing openness and data privacy is one that organisations must face [46]. 

Smart contracts, which are decentralised agreements that run on the blockchain, might have vulnerab

VOTING FRAMEWORKS (DECENTRALIZED VOTING 

Numerous security and administrative concerns have prevented online voting systems using electronic voting gear from 

ring confidence despite their widespread usage in certain nations. One widely held belief is that the 

discussed trust in electronic voting might be significantly enhanced by incorporating blockchain technology into 

. A growing body of literature suggests that blockchain technology might revolutionise online 

llowing voters to modify their votes (within the allotted time), it provides a small degree of 

Using biometric information encoded by the Message-digest version 5 (MD5) method to validate the user is one of 

centralised e-voting system that uses blockchain for elections (see 

using dynamic ballot loading take into account voters' actual locations while casting their ballots. The voter is 

acknowledged with a vote ID after casting their ballot. To cast an eligible vote and pay the associated costs, voters must 

provide the Election Authority (EA) with their public key. The EA will then provide an address to receive the 

. In addition, the EA's own bitcoin address is used for publishing results. It is necessary 

for both voters and candidates to register with the Registration Authority (RA) so that an identification number may be 

. There is no way to cast a second, third, or even fourth vote since the voting costs for the 

 
Decentralized e-voting system flow diagram 

An use of a centralised third party has been key to many electronic voting protocols, which has made the 

ation and operation of these systems much easier. However, there are also disadvantages to utilising a 

centralised trusted party since it might make the whole system more susceptible [13]. Therefore, it is safe to employ a 

col that offers a flexible and safe voting process that reduces the authori

election organiser. Blind signatures and blockchain are the two primary methods utilised to protect voters' selections. 

Voters, organisers, and inspectors are the three groups of participants in decentralised electronic voting systems.

voters who are qualified to cast ballots are included in the voters.  

To the voters, the organiser is the official individual to deal with and responsible for confirmation of the el
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The decentralised nature of blockchain technology often causes friction with preexisting regulatory systems. Legislation 

ntly in the works by many governments and agencies [45]. 

ty across various blockchain networks and existing systems is no easy task. We need these 

be used widely. 

s the potential to make sensitive data accessible to a large audience. The 

Smart contracts, which are decentralised agreements that run on the blockchain, might have vulnerabilities. The security 

ECENTRALIZED VOTING SYSTEM) 

Numerous security and administrative concerns have prevented online voting systems using electronic voting gear from 

ly held belief is that the 

discussed trust in electronic voting might be significantly enhanced by incorporating blockchain technology into 

t blockchain technology might revolutionise online 

llowing voters to modify their votes (within the allotted time), it provides a small degree of 

(MD5) method to validate the user is one of 

voting system that uses blockchain for elections (see Figure 2). Elections 

ballots. The voter is 

t. To cast an eligible vote and pay the associated costs, voters must 

provide the Election Authority (EA) with their public key. The EA will then provide an address to receive the 

s used for publishing results. It is necessary 

for both voters and candidates to register with the Registration Authority (RA) so that an identification number may be 

even fourth vote since the voting costs for the Bitcoin 

been key to many electronic voting protocols, which has made the 

ation and operation of these systems much easier. However, there are also disadvantages to utilising a 

. Therefore, it is safe to employ a 

col that offers a flexible and safe voting process that reduces the authority of an 

election organiser. Blind signatures and blockchain are the two primary methods utilised to protect voters' selections. 

ups of participants in decentralised electronic voting systems. 

To the voters, the organiser is the official individual to deal with and responsible for confirmation of the eligible 
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 It is the responsibility of inspectors to engage with voters and check and restrict the organiser's authority. As e-

voting becomes increasingly decentralised, it is preferable to have many inspectors. 

 

VI. LITERATURE REVIEW 

Blockchain technology has been hailed as a game-changer in the field of voting systems among the breakthroughs 

created in the last 10 years. Voting and counting might be conducted in a manner that is secure and easily auditable. A 

few earlier studies are as follows: 

This study, Bhattacharya, Zavarsky and Butakov (2020) explored potential situations where personal data may be 

exposed via the exchange of credentials across these identities, as well as the dangers of man-in-the-middle attacks 

inside the Hyperledger Indy blockchain-based identification system. A study suggests a following improvements based 

on the results: 1) A novel approach to assessing the sensitivity of attributes communicated in credential exchanges 

employing autonomous identity agents 2) A strategy for protecting peer self-sovereign identities against man-in-the-

middle attacks and 3) Here we provide a novel quantitative approach to determining an issuer's overall confidence level 

score by looking at their reputation and the amount of credentials they issued within a certain time frame [50]. 

This paper, Al Barghuthi et al. (2019) unveiling a blockchain-based prototype for the UAE' electronic voting system. 

Blockchain uses distributed and immutable databases as the fundamental components that manage distributed data 

storage and delivery to all the related users in the network. Among the many possible uses for its numerous advantages 

are electronic voting systems. To keep election expenses down and voter confidence high, use the blockchain-based 

electronic voting system. By requiring users to verify their identity before casting a ballot, it has the ability to reduce 

instances of voter fraud while also making all ballots trackable and verifiable[39]. 

In this paper, Liang et al. (2019) suggest a novel security architecture that relies on distributed ledger technology to 

strengthen the capacity of contemporary power systems to defend themselves against cyberattacks. They provide an in-

depth analysis of how smart meters may be integrated into a distributed network that stores meter readings as blocks, so 

strengthening the reliability and safety of the power grid. Simulation studies on the IEEE-118 benchmark system show 

that the suggested protection architecture is effective [51]. 

This paper, Kost’Al et al. (2019) provide a blockchain-based electronic voting platform suitable for all types of votes. 

Utilising it to its fullest potential, blockchain allows for the management of all processes inside. Once voting has begun, 

the platform acts autonomously and decentrally, removing any possibility of interference. Voters' identities are 

protected by homomorphic encryption, but the data are completely visible. Our system has been thoroughly tested and 

evaluated across three distinct blockchains. The findings demonstrate that there is minimal difference in speed between 

using public and private blockchains. The main innovation of our system is the use of blockchain technology to operate 

the e-voting platform in a completely decentralised manner, transparency throughout the whole process, and 

homomorphic encryption to protect voter security and privacy[52]. 

This paper, Patidar and Jain (2019) suggests a blockchain-based electronic voting system that might solve some of the 

problems with current voting processes. Additionally, the paper presents the stance of certain blockchain frameworks 

with regard to electronic voting. For smaller-scale elections that take place in settings like boardrooms and corporate 

offices, the proposed implementation is suitable. The implementation makes advantage of Ethereum's smart contract. 

This article develops, tests, and implements smart contracts using the Truffle framework. As an Ethereum client, 

Ganache is used for testing purposes. This is when Meta-mask becomes the browser's wallet [53]. 

In this paper, Rawat and Alshaikhi (2018) intend to set up VWNs using a distributed blockchain, additionally known as 

a public ledger, where PWROs sublease their wireless resources (like infrastructure or a portion of RF spectrum) to 

MVNOs via machine-to-machine communication, in compliance with the SLAs between the two parties. Participating 

PWROs and MVNOs are protected by the proposed distributed Blockchain-based method, which also aids MVNOs in 

meeting customer QoS standards and inhibits PWROs from overcommitting resources (thus stopping double spending). 

This basically aids customers in satisfying their preferred quality of service criteria while also meeting the standards set 

by the government. Numerical findings are used to assess performance [54]. 

In this paper, Le et al. (2018) To improve the acquired evidence's integrity, validity, and non-repudiation qualities, we 

suggest a permissioned blockchain-based IoT forensics system. Our formal definition of the system architecture 

includes providing specifics about the framework and proposing a cryptographic-based strategy to address the problem 
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of identity privacy [55].  

Table I provides a clear comparison of each paper’s contributions, technologies used, proposed solutions, and their 

specific applications. It should help shed light on where many fields' blockchain-based security system research is right 

now. 

Table 1: Summary Of Background Study On Blockchain Solutions Across Different Domains 

Ref Contributions Focus Area Technologies Proposed Solutions/ Applications 

Bhattacharya, 

Zavarsky, 

and Butakov 

(2020) 

Examines risks of man-

in-the-middle attacks in 

Hyperledger Indy 

blockchain identity 

system. 

Blockchain

-Based 

Identity 

Systems 

Hyperledger 

Indy, Self-

sovereign 

Identity 

1) Attribute Sensitivity 

Score Model, 2) 

Mitigation of Man-in-the-

Middle Attacks, 3) 

Quantitative Reputation 

Model for Issuers 

Identity 

Management 

Al Barghuthi 

et al. (2019) 

Proposes a blockchain-

based e-voting system for 

UAE elections to ensure 

transparency, security, 

and cost-effectiveness. 

Electronic 

Voting 

Systems 

Blockchain, 

Decentralized 

Ledger 

Blockchain-based system 

for voter authentication, 

traceability, and fraud 

prevention 

Electoral 

Systems 

Liang et al. 

(2019) 

Proposes a blockchain-

based protection 

framework to enhance 

the cybersecurity of 

power systems against 

cyber-attacks. 

Cybersecuri

ty for 

Power 

Systems 

Blockchain, 

Distributed 

Network, Power 

Grid 

Blockchain-based system 

for secure data 

transmission between 

meters and protection 

against cyber-attacks 

Power 

Systems 

Cybersecurity 

Kost'Al et al. 

(2019) 

Presents a fully 

decentralised blockchain-

based e-voting platform  

E-Voting 

Platform 

Blockchain, 

Homomorphic 

Encryption 

1) Decentralized e-voting 

management, 2) 

Transparency of voting 

process, 3) Voter privacy 

via encryption 

Electoral 

Systems 

Patidar and 

Jain (2019) 

Blockchain-based e-

voting system for small-

scale elections using 

Ethereum and smart 

contracts. 

Small-Scale 

E-Voting 

Blockchain 

(Ethereum), 

Truffle 

Framework, 

Ganache, Meta-

mask 

Ethereum smart contracts, 

Truffle for development, 

Meta-mask for wallet 

management 

Corporate or 

Small-Scale 

Elections 

Rawat and 

Alshaikhi 

(2018) 

Proposes a distributed 

blockchain-based scheme 

for wireless virtual 

networks (VWNs) to 

secure wireless resource 

allocation. 

Wireless 

Resource 

Manageme

nt 

Blockchain, 

Machine-to-

Machine 

Communication 

Blockchain-based scheme 

to secure resource 

allocation and prevent 

over-commitment by 

resource owners 

Wireless 

Networks 

(Spectrum 

Management) 

Le et al. 

(2018) 

permissioned blockchain-

based IoT forensics 

framework to ensure 

integrity, authenticity, 

and non-repudiation of 

IoT evidence. 

IoT 

Forensics 

and 

Evidence 

Integrity 

Blockchain, 

Cryptographic 

Techniques 

1) Blockchain framework 

for IoT forensics, 2) 

Cryptographic approach to 

mitigate identity privacy 

concerns 

IoT Forensics 
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VII. CONCLUSION AND FUTURE WORK 

The security of blockchain is driving its fast development in many fields. Internet security is becoming among the most 

important basic issues. Blockchain technology offers a fresh approach to strengthening the safety of apps running on 

networks. Decentralised voting systems stand to benefit tremendously from blockchain technology's revolutionary 

capacity to increase data integrity, transparency, and security. Its decentralised nature ensures tamper-proof records, 

mitigating the risks of fraud and manipulation in elections. Blockchain, with its smart contracts and cryptographic 

security, removes middlemen, which increases confidence among participants and verifies the legitimacy of the voting 

process. Full effectiveness and widespread use of blockchain-based voting systems are contingent upon resolving issues 

with scalability, energy consumption, data privacy, and regulatory considerations. To ensure future elections are 

conducted on a secure, efficient, and transparent platform, more study is necessary to refine the integration of 

blockchain technology into voting systems. The integration of blockchain could ultimately transform electoral 

processes, offering a more reliable and democratic alternative to traditional voting methods. 
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