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This article aims to examine the possibility of utilizing blockchain technology
in voting systems through a historical-analytical approach and quantitative
validation. The primary research problem is to answer whether blockchain can
serve as a historical development, resolving the longstanding challenges of
trust, transparency, and efficiency in electoral processes. The research employs
a mixed method, including qualitative analysis of documents and reputable
library sources from 1933 to 2025, and quantitative analysis using Structural
Equation Modeling with SmartPLS. The findings indicate that the evolution of
voting methods represents a continuous historical quest to solve the "trust
problem." Blockchain technology, with its decentralized, immutable, and
transparent features, has the potential to act as a turning point in this historical
trajectory. However, the experience of pioneering countries and recent
empirical critiques confirm that the success of this technology depends on the
institutional, cultural, and legal context of each society. A comparative analysis
of blockchain models suggests that the consortium model is the most suitable
option for national elections. The SmartPLS results showed that all three
layers—Infrastructure ($=0.382), Agency (=0.314), and Context (f=0.357)—
have significant effects on the feasibility of implementation, with the final
model explaining 65.8% of the variance in the dependent variable. The article
concludes that for the application of this technology in Iran, establishing a
comprehensive digital identity infrastructure, enacting clear privacy laws, and
implementing pilot projects on a limited scale are essential prerequisites. By
proposing and validating a three-layer conceptual model (Infrastructure,
Agency, Context), this article provides an analytical framework for assessing
the feasibility of implementing blockchain-based voting in Iran.
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Introduction

The voting process, as the backbone of representative governments, has always been subject to
technological innovations. However, traditional systems have consistently faced challenges such as high
costs, human error, slow vote counting, and most importantly, the lack of a mechanism for public
verification of results. In the present era, blockchain technology has emerged as a candidate for the next
generation of voting systems. The main research problem is whether blockchain can provide a historical
answer to the longstanding issues of electoral systems and, if so, what prerequisites are necessary for its
successful implementation in Iran's political-cultural context.

Method

This research is applied in terms of purpose and mixed in terms of nature, conducted in two phases. In the
qualitative phase, using a historical-analytical approach and thematic analysis, a three-layer conceptual
model was designed. In the quantitative phase, to validate the conceptual model and test the research
hypotheses, Structural Equation Modeling with Partial Least Squares (PLS-SEM) approach was used
employing SmartPLS 4 software. The statistical population included experts in information technology,
blockchain, political science, and public law in Iran. Using purposive sampling, 218 complete
questionnaires were collected and analyzed. The research instrument was a researcher-made questionnaire
with 24 items based on a 5-point Likert scale.

Results

The findings showed that the evolution of voting methods is a continuous quest to solve the "trust
problem." The SmartPLS results confirmed the validity and reliability of the measurement model
(Cronbach's alpha > 0.7, AVE > 0.5). All research hypotheses were confirmed at the 95% confidence
levelklFhe infrastructure layer had the greatest impact (3=0.382), followed by the context layer (p=0.357)
and the agency layer (B=0.314). The R? value for the dependent variable was 0 658, indicating that the
independent variables explain 65.8% of the variance in implementation feasibility. Additionally, the
context layer had an indirect effect on feasibility through the agency layer (p=0.161).

Conclusion

The quantitative findings validate the three-layer conceptual model and demonstrate the importance of a
multidimensional approach to blockchain technology. The confirmation of the first hypothesis highlights
the critical importance of creating technical and legal infrastructure. The confirmation of the second
hypothesis shows the importance of digital literacy, trust in technology, and the role of implementing and
supervising institutions. The confirmation of the third hypothesis, along with its indirect effect through
agency, represents the deepest finding of this research, indicating that the historical-institutional heritage
and political culture of each society influence the success of new technologies. For Iran, entering this
field should begin with the creation of legal and identity infrastructures through pilot projects in less
sensitive areas.
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