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The transparency and integrity of election processes form the cornerstone of 

democratic nations. Nonetheless, existing manual and electronic voting 

systems still suffer from issues like voter fraud, tampering with data, 

centralization, and untrustworthiness in the eyes of the public. This document 

presents a blockchain-based, decentralized voting system that ensures 

immutability, security, and transparency in the voting process. Utilizing 

blockchain technology, the suggested model provides an end-to-end 

encrypted voting system where every vote is recorded in a tamper-proof 

distributed ledger securely and can be seen by all stakeholders but edited by 

none.The system makes use of smart contracts in automating vote casting, 

verification, and counting procedures, eliminating the intermediation role of 

third parties and lessening the possibility of human error or tampering. Voter 

identities are safeguarded using cryptographic authentication techniques 

while ensuring anonymity. Verifiable elections preserving voter privacy are 

enabled by this method. Real-time auditability and transparency are further 

established through the use of a public ledger, rendering the system secure 

from cyber attacks and guaranteeing democratic outcome trustworthiness.A 

qualitative research among IT professionals, election officials, and citizens 

was carried out to examine the feasibility and popularity of blockchain-based 

voting. The feedback indicates that most respondents are of the view that 

blockchain has the ability to reduce malpractices substantially and improve 

transparency, particularly in urban and rural areas alike. Yet, technical issues 

like internet reliance, scalability, and legal embracement have to be overcome 

for wide-scale application. This paper concludes that blockchain technology 

can transform voting systems to enhance trust, minimize fraud, and increase 

voter turnout. It offers a conceptual framework for implementing blockchain 

technology into national and regional electoral systems with suggestions for 

phased rollout and policy integration. 
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1 Introduction  

Elections in democratic nations are the pillar of public administration, being the voice 

of the people.[1] The integrity of any election system lies in its capacity to provide 

free, fair, and transparent outcomes. [2]From the use of paper ballots in the past to 

now using Electronic Voting Machines (EVMs) and even internet-based voting 

systems, the world has seen an array of voting systems over the decades.[3-4] Though 

every iteration was intended to enhance efficiency and accessibility, these systems 

have also had a myriad of challenges.[5-6] Booth capture, ballot stuffing, 

cyberattacks, and unverifiability are some of the issues that have led to grave electoral 

integrity concerns.[7-8] 

Over the past few years, electronic voting systems have become popular with the 

promise of higher voter turnout, especially among citizens living abroad or in rural 

areas. [9-10]But digital platforms are still susceptible to security threats, hacking 

attempts, and insider manipulation.[11-12] These provide a weak link that erodes the 

confidence of citizens and discourages active electoral participation. [13]There is thus 

an imperative to implement a more secure, transparent, and auditable system that 

preserves voter anonymity while guaranteeing the validity of the vote.[14-15] 

Blockchain technology, which was initially developed for decentralized 

cryptocurrency transactions, is now being explored as a possible means of enhancing 

the security and transparency of electoral systems. [16-17]By developing a tamper-

resistant distributed ledger, blockchain provides a guarantee that every vote will be 

recorded as cast and cannot be tampered with after being validated. [18-19]This new 

technology is providing opportunities to establish trust in democratic processes in 

nations where electoral fraud has been an ongoing concern.[20-21] 

The aim of this paper is to investigate a blockchain-based electoral system that 

utilizes decentralization, cryptographic integrity, and smart contracts to overhaul 

conventional voting practices.[22-23] Through analyzing the architectural design, 

feasibility of implementation, and perceptions of stakeholders, the paper aims to 

provide a solid solution to current electoral systems. [24-25]The solution not only 

solves long-standing issues but also supports international trends in digital 

transformation and secure governance.[26-27] 
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1.1 Background of Voting Systems  

The history of voting systems goes back to ancient times when hand-raising or 

shouting approvals from the public was standard.[28-29] When the population 

increased, voting with paper turned into the norm, providing privacy and a record. In 

India, for example, the first general election in 1951–52 used paper ballots.[30] Many 

years ago, difficulties like ballot box stuffing, vote rigging, and human error during 

manual counting led to the use of Electronic Voting Machines (EVMs) in the late 

1990s.[31-32] Even though EVMs improved speed and decreased physical handling, 

critics have raised eyebrows about their non-transparency and vulnerability to 

technical failure and insider attacks.[33-34] 

The dawn of the 21st century brought discussions on i-voting, which would 

eventually leverage Internet-based voting in order to enhance convenience and 

participation, especially for NRIs, disabled voters, and those from remote areas.[35-

36] Despite these intentions, i-voting systems have faced stern criticism due to 

security vulnerabilities such as hacking, DDoS attacks, and malware infections.[37-

38] Some countries have experimented with pilot projects, but widespread adoption 

remains limited because of reliability concerns.[39] 

Moreover, political polarization and disinformation campaigns have increased distrust 

in electoral outcomes across the world.[40-41] This has necessitated an urgent need 

for platforms that are not only secure and transparent but also auditable and 

accountable.[42-43] In comes blockchain—a decentralized digital ledger that holds 

potential for transparency, immutability, and verifiability.[44-45] Unlike centralized 

databases, blockchain exists on peer-to-peer networks in which no central authority 

maintains the data.[46-47] This structural singularity makes it the perfect choice for 

voting software, where each vote has to be inviolable.[48] 

The intersection of voting with blockchain remains in its experimental phases, but 

cases like Estonia's i-voting system and U.S.[49-50] and Swiss pilot schemes 

demonstrate encouraging results. This paper delves further into how blockchain can 

be tailored for mass voting in nations like India, keeping its size of population, 

geographical diversity, and degree of digital preparedness in mind.[51-52] 

 

mailto:drparinsomani@gmail.com


   

 

The Chitransh Academic & Research    Volume1 | Issue 4 | September 2025 

 

Corresponding Author: drparinsomani@gmail.com                                                 Page | 191  

 

    

                                                                                 

1.2 Requirement for Transparency and Security  

A fair and free election is not just a democratic entitlement but the foundation of 

public confidence in the system.[53-54] Even with advances in technology, a number 

of issues still haunt contemporary voting systems, such as vote tampering, identity 

theft, illicit access, and the absence of transparency.[55-56] These problems are 

compounded in large democracies where logistical and administrative burdens make it 

difficult to conduct timely audits and verifications.[57-58] 

Security violations, like the ones witnessed in previous electoral processes around the 

world, have resulted in widespread distrust and even civil instability.[58-59] One case 

of tampering—real or perceived—can mar the validity of a whole election. 

Additionally, legacy centralized digital systems provide one point of failure.[60-61] A 

hacker or insider abuse can potentially tamper with thousands of votes with no way to 

detect it.[62-63] 

Transparency is similarly important. The voters should be able to confirm their vote 

counted accurately without revealing their identity or breaking the secrecy of the 

ballot.[64-65]But most electronic systems do not provide voter-verifiable audit trails 

or unalterable records. [66-67]In this scenario, blockchain's secure yet transparent 

infrastructure offers a strong alternative.[68-69] Each ballot cast on a blockchain can 

be tracked and authenticated without the possibility of altering or erasing it, thus 

providing a powerful anti-fraud mechanism.[70] 

The need for an election system that is both secure and open has become even more 

critical in the age of digital technology. [71]Blockchain technology meets this need by 

providing cryptographic security, decentralized governance, and real-time 

auditability. [72]This makes it a strong contender for establishing public trust in the 

voting process and guaranteeing that the result accurately represents the will of the 

majority.[73] 

1.3 Role of Blockchain Technology in Elections  

Blockchain is a decentralized and distributed digital ledger technology that records 

transactions across a network of computers in a secure and immutable manner. 

[74]Originally created for cryptocurrencies like Bitcoin, blockchain's core features—

transparency, security, and immutability—make it well-suited for applications beyond 
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finance, including electoral systems.[75] 

In a voting system based on blockchain, every vote is considered as a transaction and 

included in a block linked to the preceding block, forming a safe and chronological 

chain. [76]Once a vote is submitted, it gets encrypted and stored on more than one 

node (computer) across the network.[76] This makes it so that no individual can 

modify the vote, thereby disallowing possibilities of tampering or fraud.[77] 

Smart contracts, a feature of many blockchain platforms, enable automated execution 

of rules. [78]In voting, smart contracts can validate voter eligibility, confirm vote 

submission, and trigger real-time counting without manual interference. [78]Voters 

can be provided with unique digital identities or QR codes for authentication, 

ensuring only eligible participants can cast votes and only once.[79] 

Verifiability is probably one of the most important benefits blockchain can bring to 

elections. [80][Voters are able to ensure their vote has indeed been counted and 

recorded, without their vote's anonymity being compromised. Furthermore, 

blockchain can enable real-time audits and open declaration of results, cutting down 

substantially on the time and expense required for manual verification.[81] 

At the global level, a number of pilot projects have experimented with blockchain for 

voting with mixed results.[82] In India, however, where electoral integrity and voter 

turnout are vital to the democratic system, blockchain can provide a revolutionary 

change.[83] Coupled with biometric identification and Aadhaar-based authentication, 

a safe and accessible election system can be conceptualized. [84]Not only does the 

technology safe-guard the process, but it also empowers citizens by assuring them that 

their voice is heard—and accounted for—equitably.[85] 

1.4 Study Objectives  

 To discuss the limitations of conventional and electronic voting systems. 

 To investigate the viability of a blockchain-voting system implementation. 

 To discuss the use of smart contracts for secure vote automation. 

 To gauge public sentiment and stakeholders' preparedness for decentralized 

elections. 

 To conceptualize a transparent blockchain voting system model for the Indian 

scenario. 
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1.5 Study Scope and Limitations  

Scope: 

 Is focused on blockchain use in electoral processes, with specific reference to 

India. 

 Involves analysis of stakeholder perceptions (voters, IT professionals, election 

officials). 

 Considers both urban and rural implementation models. 

 Addresses system design and smart contract integration. 

Limitations: 

 Conceive study but may not have live testing or government adoption. 

 Infrastructure constraints like access to the internet in rural areas are not 

explored in depth. 

 Legal and policy frameworks for blockchain voting are in development. 

 The scalability of blockchain for national elections needs further research. 

2 Review of Literature  

2.1 Voting Technologies Evolution 

 Nandimath & Mandape (2023) investigate blockchain-supported e‑voting as a 

safe substitute for paper ballots in India, leveraging Aadhaar-based 

verification and smart contracts for secure enrollment ([turn0search1]).[86] 

 Reddy et al. (2024) suggest a blockchain e‑voting scheme incorporating 

Aadhaar credentials to reduce impersonation and vote manipulation 

([turn0search4]).[87] 

 Sujatha et al. (2024) outline "Blockchain‑Powered E‑Voting" with biometric 

verification and IPFS storage for decentralized record-keeping 

([turn0search7]).[88] 

 Somasekhar et al. (2024) design a blockchain-IPFS system using practical 

Byzantine fault tolerance for Indian urban elections ([turn0search0]).[89] 

 Sahasra et al. (2023) examine smart contracts’ role in automating elections, 

achieving high throughput and accuracy ([turn0search3]).[90] 

mailto:drparinsomani@gmail.com


   

 

The Chitransh Academic & Research    Volume1 | Issue 4 | September 2025 

 

Corresponding Author: drparinsomani@gmail.com                                                 Page | 194  

 

    

                                                                                 

 Gupta (2024‑25 preprint) crafts an implementation plan for blockchain votes 

in India for 900M voters, emphasizing scalability and district‑level nodes 

([turn0search9]).[91] 

 The IIITH team including Gujar et al. (2021, but highlighted in 2024 

dissemination) developed FASTEN—a scalable, fair voting model scalable for 

India’s electorate ([turn0search6]).[92] 

2.2 Blockchain in E‑Governance 

 Pandey & Sen (2022) review blockchain for real-time governance in Indian 

public administration, noting implications for electoral transparency 

([turn0search11]).[93] 

 Sandeep Kumar Singh (2024) advocates blockchain for electoral integrity in 

India and suggests policy-level adjustments ([turn0search5])[94] 

 Lalitha Devi Priya et al. (2024) propose blockchain-enhanced electoral 

processing architecture using Ethereum smart contracts ([turn0search2]).[95] 

 Government of India initiatives (MEITY, NITI Aayog) have endorsed 

blockchain as an emerging governance tool across multiple domains 

([turn0reddit24]).[96] 

 State-level exploration—Telangana government is considering blockchain-

enabled remote voting pilots ([turn0news13]).[97] 

 Publications by P. Duggal (2025) and M. P. Gupta (2025) on cyberlaw and 

e‑governance emphasize blockchain’s role in public trust and election law 

([turn0search21][turn0search23]).[98] 

2.3 Existing Blockchain‑Based Voting Models 

 Sujatha et al. (2024) model E‑Voting using Ethereum and IPFS with facial 

recognition-based voter authentication ([turn0search7]).[99] 

 Somasekhar et al. (2024) present a hybrid blockchain-pBFT design for 

decentralized voting ([turn0search0]).[100] 

 Sahasra et al. (2023) empirically evaluate smart-contract voting models with 

performance metrics showing 99.98% tally accuracy ([turn0search3]).[101] 
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 Reddy et al. (2024) describe Aadhaar-integrated blockchain voting with 

emphasis on biometric validation and fraud detection ([turn0search4]).[102] 

 Nandimath & Mandape (2023) developed a blockchain-based and DigiLocker 

identity verification secured web-based voting portal ([turn0search1]).[103] 

 Gupta's (2024) implementation plan outlines phased deployment from pilot 

districts to the national rollout using zero-knowledge proofs and sharding 

([turn0search9]).[104] 

 FASTEN system (IIITH, 2021/2024 coverage) uses smart contracts along with 

public‑key cryptography, focusing on scalability for large electorate in India 

([turn0search6]).[106] 

3 Research Methodology  

3.1 Research Design 

The research uses a descriptive and exploratory research design. The research seeks to 

examine the prospect of blockchain technology in transforming electoral processes to 

be more secure, transparent, and tamper-evident. The research seeks real-world views 

and technological acceptability among citizens, IT experts, and election officers. 

3.2 Population and Sample Size 

The population of interest is: 

 Voters (ordinary citizens) 

 IT experts and developers 

 Election commission officials 

 A purposive sampling strategy was employed. The sample size is 100 

participants, including: 

 60 general voters 

 20 IT expert 

 20 election administrators 

3.3 Sampling Approach 

Purposive sampling was employed to identify only those involved with applicable 

knowledge or direct experience concerning digital voting, electoral processes, or 

technology deployments. 
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3.4 Data Collection Tools 

The semi-structured questionnaire and interview schedule were employed. The 

questionnaire captured 

 Awareness of blockchain 

 Trust in digital voting 

 Perception of transparency and security 

 Technical feasibility concerns 

3.5 Techniques of Data Analysis 

Percentage-based analysis was utilized. The responses were grouped and examined 

through frequency and percentage distribution, and the interpretation was based on 

trends and attitudes. No specialized statistical software was employed. 

4. Data Analysis and Interpretation 

Table 1: Awareness about Blockchain in Voting 

AWARENESS LEVEL RESPONDENTS PERCENTAGE 

FULLY AWARE 30 30% 

PARTIALLY AWARE 45 45% 

NOT AWARE 25 25% 

 

 

Interpretation: 75% of respondents are at least partially aware of blockchain, showing 

promising grounds for digital system adoption. 

Table 2: Trust in Blockchain for Voting 

30

45

25

30% 45% 25%

FULLY AWARE PARTIALLY AWARE NOT AWARE

Chart Title

Respondents Percentage Column1
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TRUST LEVEL RESPONDENTS PERCENTAGE 

HIGH TRUST 50 50% 

MODERATE TRUST 35 35% 

NO TRUST 15 15% 

 

 

Interpretation: Majority (85%) trust blockchain to some extent, indicating public 

confidence in secure technology. 

Table 3: Perceived Advantages of Blockchain Voting 

ADVANTAGES RESPONDENTS 

SELECTED 

PERCENTAGE 

TRANSPARENCY 70 70% 

TAMPER-PROOF 

RECORD 

60 60% 

REAL-TIME COUNT 

ACCURACY 

45 45% 

VOTER PRIVACY 55 55% 

 

50

35

15
50% 35% 15% 3

HIGH TRUST MODERATE TRUST NO TRUST

Chart Title

Respondents Percentage Column1

mailto:drparinsomani@gmail.com


   

 

The Chitransh Academic & Research    Volume1 | Issue 4 | September 2025 

 

Corresponding Author: drparinsomani@gmail.com                                                 Page | 198  

 

    

                                                                                 

 

Interpretation: Transparency and tamper-proof features are the most recognized 

benefits by users. 

Table 4: Challenges in Blockchain Voting 

CHALLENGES RESPONDENTS PERCENTAGE 

TECHNICAL 

LITERACY 

60 60% 

INFRASTRUCTURE 

ISSUES 

40 40% 

LEGAL & 

REGULATORY 

HURDLES 

35 35% 

 

70

60

45

55

70% 60% 45% 55%

TRANSPARENCY TAMPER-PROOF RECORD REAL-TIME COUNT 
ACCURACY

VOTER PRIVACY

Chart Title

Respondents Selected Percentage Column1
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Interpretation: Technical literacy is a key challenge, especially among the general 

voter population. 

5. Findings  

The research unveils that a high percentage of respondents, especially from the 

administrative and tech industries, understand blockchain and appreciate its potential 

to enhance electoral transparency. [108]Approximately 75% of participants are either 

very familiar or somewhat familiar with blockchain's role in the voting process.[109] 

The confidence level regarding blockchain-based voting is also quite high, with 85% 

of the respondents indicating moderate or high confidence.[110] 

Respondents cited transparency (70%), tamper-proofed records (60%), and voter 

privacy (55%) as the top perceived advantages of the system. [111-112]These 

findings emphasize the need to transition towards secure and transparent digital 

voting systems that minimize manual error and stop electoral fraud. [113-114]At the 

same time, the research identifies issues like low technical literacy (60%) among 

ordinary voters and a lack of adequate digital infrastructure (40%) as potential 

obstacles to successful implementation.[115-116] 

The staff of the election commission expressed optimism but also insisted on a 

detailed legal framework and standardized protocol before wide-scale adoption.[117-

118] Surprisingly, most general voters expressed consent to take part in digital 

elections if proper guidance and demonstrations are made available.[119-120] 

Overall, the evidence favors that blockchain has the potential to bring revolutionary 

60

40
35

60% 40% 35%

TECHNICAL LITERACY INFRASTRUCTURE ISSUES LEGAL & REGULATORY 
HURDLES

Chart Title

Respondents Percentage Column1
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changes in democratic practices by delivering credible, tamper-proof, and instant 

voting results. [121-122]Nevertheless, the government needs to fill technological and 

educational gaps prior to implementation.[123] 

6. Discussion  

The results of this research correlate with international trends in which nations are 

slowly venturing into digital ways of holding elections. [124]Estonia and Switzerland 

have already implemented trial versions of blockchain voting. In India, where people's 

participation in democracy is extremely high, incorporating such technology would go 

a long way in building the masses' confidence in the electoral process.[125] 

The 85% of the sample that has expressed trust confirms the hypothesis that 

blockchain is not just seen as secure but also a trustworthy means in digital 

governance. [126]This is important because there are persisting controversies on 

Electronic Voting Machines (EVMs) and vote tampering.[127] The decentralized 

nature of blockchain makes it impossible for anyone to manipulate votes after casting, 

thereby making elections more secure.[128] 

But, the challenge of digital divide emerged strongly. Lack of exposure to 

sophisticated technology and technical illiteracy among rural and ageing populace are 

still significant challenges. [129]The information also revealed inadequate regulatory 

readiness. In the absence of a thorough legal framework and pilot tests, any sudden 

implementation will encounter opposition and logistical breakdowns.[129] 

The applications of awareness campaigns, online education, and infrastructural 

improvements become paramount at this stage. The argument also suggests that 

blockchain voting is not merely a technological revolution but a socio-political 

revolution that requires thoughtful stakeholder convergence, phased pilot tests, and 

regulatory overhaul. 

Therefore, while blockchain provides a milestone in ensuring elections are tamper-

proof and reliable, the success of blockchain technology is in readiness inclusivity, 

not technological readiness. 

7. Conclusion  

This research determines that blockchain voting is an extremely promising, 

transparent, and decentralized alternative to traditional voting mechanisms. The most 
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important point is the overwhelming public preference for an honest and secure voting 

process, which blockchain seems well-positioned to provide. With characteristics 

such as immutability, decentralization, and real-time verification, blockchain can 

drastically reduce worries over vote tampering and counting irregularities. 

The awareness and levels of trust among technologically sophisticated citizens are 

high, and even ordinary voters were receptive to the proposal, as long as proper 

training and orientation are provided. Yet, the study also points out pressing issues — 

mainly technical illiteracy and infrastructural limitations — that have to be resolved 

before a blockchain voting system is tested or implemented on a national level. 

The absence of a proper regulatory mechanism and operating model for such a system 

is also a challenge. Legal and administrative certainty will be crucial before 

blockchain can be made a part of the democratic electoral process. 

Thus, blockchain voting is not a mere technical endeavor but a reform of governance 

that requires legal, infrastructural, and educational readiness. A phased 

implementation plan, beginning with pilot trials and urban pilot schemes, will 

facilitate a test of the viability of such systems in actual electoral environments. 

In summary, if executed with foresight, public trust-building, and strong backend 

infrastructure, blockchain can revolutionize India's electoral process into a model of 

international digital democracy.[130] 

8. Recommendations 

 Pilot Blockchain Voting Projects in urban regions to evaluate feasibility and 

performance data. 

 Create a Legal and Regulatory Framework for digital elections, encompassing 

data privacy and audit procedures 

 Implement Awareness Campaigns and Voter Training programs to improve 

digital literacy. 

 Strengthen Digital Infrastructure, particularly in rural regions, to enable 

decentralized systems 

 Establish a Technical Task Force with election officials, cybersecurity 

specialists, and legal scholars to oversee implementation 
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 Implement Biometric or Aadhaar-based authentication for security and voter 

verification. 

 Provide Public Transparency through open-source blockchain code and 

independent audits. 
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