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The use of blockchain technology for secure and transparent voting systems 

has been a topic of increasing interest in recent years. This paper aims to 

investigate the potential benefits and challenges of utilizing blockchain 

technology for voting and to examine the effectiveness of blockchain-based 

voting systems. Through a comprehensive literature review, this paper 

analyses the advantages of using blockchain technology in voting systems, 

such as security, transparency, and accountability. Additionally, the 

challenges associated with blockchain technology, such as scalability and 

coding errors, are discussed. The paper concludes that blockchain technology 

has the potential to revolutionize voting systems by providing a secure, 

transparent, and auditable platform for elections. However, further research 

and development are required to address the challenges and explore new 

applications for blockchain  technology in the context of electronic voting. 

Keywords: Blockchain Technology, Electronic Voting, Security, 

Transparency, Accountability. 

 

Publication Issue 

Volume 10, Issue 2 

March-April-2023 

 

Page Number  

835-841 

 

Traditional voting systems, based on paper ballots, 

suffer from various shortcomings, such as vote 

manipulation, fraud, and vote suppression. Electronic 

voting systems have emerged as a solution to these 

challenges, but they are also subject to various 

vulnerabilities, such as hacking, malware, and 

tampering. Blockchain technology, which offers a 

decentralized, distributed, and immutable ledger, can 

address the shortcomings of both paper- based and 

electronic voting systems. A blockchain-based voting 

system provides secure and transparent voting records 

that can be audited by all stakeholders. 

  

1. Introduction: 

Electronic voting systems have become increasingly 

popular over the years, with many countries adopting 

them as a means of improving the efficiency and 

accuracy of the voting process. However, electronic 

voting systems are not without their challenges, as 

they are often susceptible to security breaches and 

fraudulent activities. Blockchain technology, on the 
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other hand, offers a secure and transparent system 

that could potentially address many of these issues. 

Blockchain-based voting systems can ensure the 

integrity of the voting process, increase trust in the 

democratic process, and reduce the costs associated 

with traditional paper-based voting systems. This 

paper aims to investigate the effectiveness of using 

blockchain technology for secure and transparent 

voting systems. 

1.1. Literature Review: 

Numerous studies have explored the potential benefits 

and challenges of utilizing blockchain technology for 

voting. Bhattacharjee (2018) argues that blockchain 

technology can address many of the security issues 

associated with traditional electronic voting systems. 

The author notes that blockchain technology provides 

a tamper-proof and transparent system that ensures 

the integrity of the voting process. Additionally, 

blockchain- based voting systems can improve voter 

turnout by increasing trust in the democratic process. 

Chen and Xu (2019) propose a blockchain- based e-

voting system that ensures the security and privacy of 

voters. The authors argue that blockchain technology 

can provide a secure and transparent platform for 

voting, while also ensuring the anonymity of voters. 

Furthermore, blockchain-based voting systems can 

improve the accuracy and reliability of election 

results. 

Makhdoom, Shah, and Abbas (2019) provide an 

overview of blockchain-based voting systems and 

highlight the potential advantages of using this 

technology for voting. The authors note that 

blockchain technology can ensure transparency and 

accountability in the voting process, while also 

providing a secure platform for electronic voting. 

Moreover, blockchain- based voting systems can 

reduce the costs associated with traditional paper-

based voting systems. 

Teague, Zhang, and Sun (2017) propose a blockchain-

based approach to a secure, private, and auditable 

voting system. The authors argue that blockchain 

technology can provide a secure and transparent 

platform for voting, while also ensuring the privacy of 

voters. Additionally, blockchain-based voting systems 

can provide a reliable and verifiable system for 

counting votes. 

Zhang, Wen, and Zhao (2019) propose a blockchain-

based voting system that enhances privacy and 

verifiability. The authors argue that blockchain 

technology can provide a secure and private platform 

for voting, while also ensuring the accuracy of 

election results. Furthermore, blockchain-based 

voting systems can be more efficient and cost-

effective than traditional paper-based voting systems. 

  

1.2. Discussion: 

Blockchain technology has the potential to 

revolutionize voting systems by providing a secure, 

transparent, and auditable platform for elections. 

Blockchain-based voting systems can ensure the 

integrity of the voting process, increase trust in the 

democratic process, and reduce the costs associated 

with traditional paper-based voting systems. 

Moreover, blockchain technology can provide a 

secure and transparent platform for voting, while also 

ensuring voter privacy and anonymity. 

However, there are still several challenges that need 

to be addressed when implementing blockchain 

technology for voting systems. One of the major 

challenges is scalability, as current blockchain 

networks may not be able to handle the large-scale 

operations required for national elections. 

Additionally, coding errors and security 

vulnerabilities in the blockchain network can 

compromise the integrity of the voting process. 

Therefore, further research and development are 

required to address these challenges and explore new 

applications for blockchain technology in the context 

of electronic voting. 

2. Benefits of Blockchain- Based Voting Systems: 

There are several benefits of using blockchain 

technology for voting systems. Firstly, blockchain 

offers a decentralized and distributed platform that 

eliminates the need for intermediaries, such as 
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election commissions or third-party auditors. This can 

reduce the cost and time of conducting elections and 

increase the accessibility of voting for citizens. 

Secondly, blockchain provides a transparent and 

auditable platform for voting records that can be 

verified by all stakeholders. This can enhance the 

integrity and trustworthiness of the voting process, as 

well as reduce the likelihood of fraud and vote 

manipulation. Finally, blockchain offers a tamper-

proof and immutable platform that can ensure the 

confidentiality and privacy of voting records. 

3. Implementing a Blockchain- based Voting System: 

Implementing a blockchain-based voting system 

requires a comprehensive and multi-step approach. 

Below are the steps that need to be taken to 

implement a blockchain-based voting system: 

• Develop the system architecture: To develop the 

system architecture, a thorough understanding of the 

requirements of the voting system is needed. The 

components of the system need to be identified, such 

as the blockchain network, smart contracts, digital 

wallets, and user interface. The blockchain network is 

the system's backbone, which stores all the 

transactions in a decentralized and secure manner. 

Smart contracts define the rules of the voting process, 

such as how many candidates can be elected, the 

duration of the election, and how many votes a voter 

can cast. Digital wallets are used to hold the 

cryptocurrency used to vote, and the user interface is 

what the voter sees and interacts with. 

• Develop the voting platform: 

The voting platform needs to be developed to provide 

a seamless experience for the voter. The user interface 

should be intuitive and easy to use. The blockchain 

network should be configured to ensure security and 

scalability. Smart contracts should be developed to 

ensure that the voting process is fair and transparent. 

The platform should be designed to handle many 

voters, and the voting process should be completed 

within a reasonable time. 

• Test the system: 

Before the system can be deployed for use, it must be 

thoroughly tested to ensure that it is secure and 

operates as intended. This includes testing the smart 

contracts, the blockchain network, and the user 

interface. The system should be tested under various 

scenarios to ensure it can handle different voting 

requirements. The system should also be tested for 

security vulnerabilities and performance issues. 

• Train election officials and voters: 

1. Training election officials and voters are crucial to 

the success of the system. Officials need to understand 

how the system works and how to verify the accuracy 

of the vote count. Voters need to be trained on how to 

access the system, how to vote, and how to verify that 

their vote has been recorded. The training materials 

should be easy to understand and should be available 

in multiple languages. 

• Deploy the system: 

Once the system has been developed, tested, and 

training has been completed, it can be deployed for 

use. This involves setting up the voting stations and 

making the system available to voters. The system 

should be deployed in a secure environment to 

prevent any tampering or hacking attempts. 

• Monitor the system: 

After the system has been deployed, it must be closely 

monitored to ensure that it is operating as intended. 

This includes monitoring the blockchain network for 

any unusual activity and ensuring that all votes are 

being recorded accurately. The system should also be 

monitored for any security vulnerabilities, and regular 

updates should be made to keep the system secure. 

To ensure the security and effectiveness of the system, 

the following best practices should be implemented: 

• Ensure voter anonymity: 

Ensuring voter anonymity is critical to the success of 

a blockchain-based voting system. The system should 

be designed in such a way that voters cannot be 

identified, and their votes cannot be traced back to 

them. 

• Implement strong security protocols: 
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The security protocols used in the system are critical 

to ensuring its security of the system. Strong 

encryption, multi-factor authentication, and regular 

security audits should be implemented to prevent any 

unauthorized access or tampering with the system. 

• Use independent auditors: 

Independent auditors should be used to verify the 

accuracy of the vote count and to ensure that the 

system has not been compromised. This provides an 

extra layer of security and transparency to the system. 

• Provide transparency: 

Transparency is essential to ensure that the system is 

fair and free from manipulation. The blockchain 

network should be designed in such a way that it is 

open and transparent, and all votes should be publicly 

accessible. This will help to build trust in the system 

and ensure that the results of the election are 

accepted by all parties involved. 

 

4. Challenges of Blockchain- Based Voting Systems: 

Despite the benefits of blockchain-based voting 

systems, several challenges need to be addressed 

before they can be implemented on a large scale. One 

of the major challenges is scalability, as current 

blockchain networks may not be able to handle the 

large-scale operations required for national elections. 

Additionally, coding errors and security 

vulnerabilities in the blockchain network can 

compromise the integrity of the voting process. 

Therefore, further research and development are 

required to address these challenges and explore new 

applications for blockchain technology in the context 

of electronic voting. 

 

4.1. Potential Solutions: 

To address the challenges of scalability and security, 

several potential solutions have been proposed in the 

literature. One solution is to develop a hybrid 

blockchain model that combines the advantages of 

public and private blockchains. This can ensure the 

security and transparency of the voting records while 

maintaining the scalability of the system. Another 

solution is to use zero-knowledge proofs to ensure the 

privacy and confidentiality of the voting records 

while maintaining the transparency of the system. 

Additionally, the use of smart contracts can automate 

the voting process and reduce the risk of human error 

and manipulation. 

 

5. Public Survey: 

We first conducted a poll of people through Google 

form creator and data collection service to acquire 

information regarding people’s awareness. 

 

5.1. Questionnaire: 

• Are you familiar with blockchain technology? 

• Have you heard of using blockchain for voting 

systems? 

• Do you believe blockchain technology can provide a 

secure and transparent voting system? 

• What is your opinion on the potential advantages of 

using blockchain in voting systems? 

• What is your opinion on the potential disadvantages 

of using blockchain in voting systems? 

• Do you believe that blockchain technology should 

be adopted for voting systems in your country? 

• What concerns do you have regarding the use of 

blockchain- based voting systems? 

• What policies and strategies do you believe should 

be implemented to ensure the security and 

effectiveness of blockchain-based voting systems? 

• Do you believe that blockchain- based voting 

systems can increase voter participation and 

engagement? 

• What role should the government play in 

implementing blockchain- based voting systems? 

 

5.2. Results: 

1) Are you familiar with blockchain technology? 
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2) Have you heard of using blockchain for voting 

systems? 

 
3) Do you believe blockchain technology can provide 

a secure and transparent voting system?

 
 

4) What is your opinion on the potential advantages 

of using blockchain in voting systems? 

 
5) What is your opinion on the potential 

disadvantages of using blockchain in voting systems? 

 
6) Do you believe that blockchain technology should 

be adopted for voting systems in your country? 

 
7) What concerns do you have regarding the use of 

blockchain- based voting systems? 

 
8) What policies and strategies do you believe should 

be implemented to ensure the security and 

effectiveness of blockchain-based voting systems? 

 
9) Do you believe that blockchain- based voting 

systems can increase voter participation and 

engagement? 
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10) hat role should the government play in 

implementing blockchain- based voting systems? 

 
5.3. Descriptive Statistics: 

Descriptive statistics is means of describing features of 

a data set by generating summaries about data samples. 

Here are some results which will helps us in finding 

the actual response of people. 

 
Figure 5.1 

 
Figure 5.2 

 
Figure 5.3 

  

5.4. Findings: 

We conducted a survey through which we came to 

know about the view of the people in regards to a 

‘Blockchain-based Voting System’. The majority of 

the demographic responding to the survey were of the 

Age Group between 18-28. The majority of the 

respondents knew about the existence of blockchain 

technology; however, they were unfamiliar with the 

use of blockchain and its possible application of it in 

voting systems. The majority of the users were 
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concerned regarding the security of the system. That 

being the case they were still positive that a 

‘Blockchain-based Voting System’ should be adopted 

in their country. Most respondents also believed that 

voter participation would increase due to this 

technology. 

 

6. Conclusion: 

Blockchain technology has the potential to transform 

voting systems by providing a secure, transparent, and 

auditable platform for elections. Through a 

comprehensive literature review, this paper has 

highlighted the advantages and challenges associated 

with blockchain-based voting systems. While there 

are still challenges to overcome, such as scalability 

and security, blockchain technology offers a 

promising solution to the shortcomings of traditional 

paper-based voting systems. Further research and 

development are necessary to fully realize the 

potential of blockchain technology in the context of 

electronic voting. 

 

REFERENCES 

 

[1]. Bhattacharjee, A. (2018). Blockchain: a new era 

of secure electronic voting systems. 

International Journal of Scientific and Research 

Publications, 8(10), 1052-1057. 

[2]. Chen, X., & Xu, Y. (2019). A blockchain-based 

e-voting system with privacy and security. 

Journal of Information Security and 

Applications, 45, 102358. 

[3]. Makhdoom, I., Shah, H. A., & Abbas, H. (2019). 

A review of blockchain-based secure voting 

systems. In Proceedings of the 2019 

International Conference on Frontiers of 

Information Technology (FIT) (pp. 87-92). 

IEEE. 

[4]. Teague, V., Zhang, P., & Sun, Y. (2017). A 

blockchain-based approach to a secure, private, 

and auditable voting system. In Proceedings of 

the 2nd International Conference on Big Data 

and Information Analytics (pp. 83-89). ACM. 

[5]. Zhang, S., Wen, Q., & Zhao, Z. (2019). A 

privacy-enhanced blockchain-based voting 

system. IEEE Access, 7, 86206-86217. 

 

 

Cite this article as : 

 

Gaurav Ramesh Das, Gauri Ansurkar, 

"Investigating the Effectiveness of Using 

Blockchain Technology for Secure and 

Transparent Voting Systems", International 

Journal of Scientific Research in Science and 

Technology (IJSRST), Online ISSN : 2395-602X, 

Print ISSN : 2395-6011, Volume 10 Issue 2, pp. 

835-841, March-April 2023. Available at doi : 

https://doi.org/10.32628/IJSRST523102120            

Journal URL : https://ijsrst.com/IJSRST523102120 


