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Blockchain technology This study aims to explain the antecedents of blockchain technology adoption and examine its
adoption; impact on usage intention and sustainable performance among companies engaged in e-commerce
Intention to use blockchain in Tehran Province. The research employed a descriptive survey design. The population consisted
technology; of managers of active e-commerce companies in Tehran Province (N ~ 1,275), and a sample of
Sustainable performance; 295 respondents was selected using Cochran’s formula and a simple random sampling method.
E-commerce. Standardized questionnaires were utilized as the main research instrument, and the localization

process, content validity (CVI), and confirmatory factor analysis (CFA) were conducted to ensure
reliability and validity. Data were analyzed using Partial Least Squares Structural Equation
Modeling (PLS-SEM) via SmartPLS software. The results revealed that cost savings, information
security, and ease of use had significant positive effects on perceived usefulness, whereas
information traceability showed no significant impact. Furthermore, perceived usefulness
positively influenced usage intention, and usage intention had a significant positive effect on
sustainable performance. By integrating economic (cost savings), technological (security and
traceability), and cognitive (perceived usefulness and ease of use) constructs, this study provides
an operational framework for organizational decision-makers and highlights the strategic value of
blockchain in enhancing the sustainable performance of e-commerce businesses.

Extended Abstract

1. Introduction

transparent, and sustainable business infrastructures. In recent years, blockchain technology has emerged as a

transformative digital innovation capable of reshaping organizational processes by offering decentralization,
immutability, enhanced security, and traceability of information. These features make blockchain particularly attractive for e-
commerce environments, where trust, data integrity, and operational efficiency are critical. Despite its considerable potential,
blockchain adoption among organizations remains uneven and fragmented, especially in developing economies, due to
technological complexity, organizational constraints, regulatory uncertainty, and behavioral resistance among users and
managers. Prior studies have emphasized the benefits of blockchain adoption, such as cost reduction, improved transparency,
enhanced trust, and sustainable supply chain management. However, the majority of existing research has focused either on
technological outcomes or post-adoption consequences, while the antecedents that drive adoption decisions and shape
behavioral intention have received less systematic attention. In particular, limited empirical evidence exists regarding how
economic, technological, and cognitive antecedents jointly influence perceived usefulness, usage intention, and ultimately
sustainable organizational performance in e-commerce contexts.

r I Yhe rapid expansion of e-commerce and the increasing volume of digital transactions have intensified the need for secure,
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Addressing this gap is especially important in emerging markets such as Iran, where e-commerce firms face intense
competitive pressure, infrastructural limitations, and increasing demands for sustainable business practices. Understanding the
pathways through which blockchain adoption antecedents affect behavioral intention and sustainable performance can provide
valuable insights for managers and policymakers seeking to leverage digital technologies for long-term organizational
resilience and sustainability. Therefore, this study aims to explain the antecedents of blockchain technology adoption and
examine their effects on usage intention and sustainable performance among e-commerce companies in Tehran Province.

2. Theoretical Background and Conceptual Framework

Blockchain adoption is a multidimensional phenomenon influenced by economic, technological, organizational, and
behavioral factors. To capture this complexity, the present study integrates the Technology Acceptance Model (TAM) with
complementary theoretical perspectives, including the Resource-Based View (RBV), Principal-Agent Theory (PAT), Network
Theory (NT), and Transaction Cost Analysis (TCA). This integrative approach allows for a comprehensive examination of both
adoption drivers and performance outcomes. According to TAM, perceived usefulness and perceived ease of use are central
determinants of individuals’ attitudes and intentions toward adopting new technologies. Perceived usefulness reflects the degree
to which users believe that using blockchain will enhance organizational performance, while perceived ease of use refers to the
extent to which blockchain applications are perceived as free of effort. Prior research consistently demonstrates that these
cognitive perceptions play a mediating role between antecedent factors and behavioral intention. From an economic
perspective, TCA suggests that blockchain can reduce transaction costs by minimizing intermediary involvement, lowering
search and negotiation costs, and enabling smart contracts. Cost savings therefore represent a key economic antecedent
influencing perceived usefulness. From a technological standpoint, information security and information traceability are critical
features of blockchain systems. Enhanced security increases trust and reduces concerns regarding data privacy, while
traceability improves transparency and accountability across digital transactions and supply chains. From the RBV perspective,
these technological capabilities can be considered strategic resources that contribute to sustainable competitive advantage. By
combining these theoretical lenses, the proposed conceptual framework examines how cost savings, information security,
information traceability, and perceived ease of use influence perceived usefulness, which in turn affects usage intention. Usage
intention is then expected to positively influence sustainable organizational performance, encompassing economic,
environmental, and operational dimensions.

3. Research Methodology

This study adopts an applied research approach and employs a descriptive-survey design with a cross-sectional time
horizon. The statistical population consists of managers of active e-commerce companies in Tehran Province. Based on official
records, approximately 1,275 companies were identified as active in the e-commerce sector. Using Cochran’s formula and a
simple random sampling method, a sample of 295 managers was selected. Each respondent represented one organization,
making the individual manager the unit of analysis while allowing organizational-level interpretation of results. Data were
collected using standardized questionnaires adapted from established studies. Measures for cost savings, information security,
information traceability, perceived usefulness, perceived ease of use, and usage intention were adopted from prior validated
instruments, while sustainable performance was measured using a recognized scale capturing economic and operational
sustainability outcomes. The localization process, content validity index (CVI), and confirmatory factor analysis (CFA) were
conducted to ensure validity and reliability. Cronbach’s alpha and composite reliability values for all constructs exceeded the
acceptable threshold of 0.70, confirming internal consistency. Data analysis was performed using Partial Least Squares
Structural Equation Modeling (PLS-SEM) through SmartPLS software. This method was chosen due to its suitability for
complex models, predictive analysis, and non-normal data distributions.

4. Findings

The results indicate that cost savings, information security, and perceived ease of use have significant positive effects on
perceived usefulness of blockchain technology. Among these factors, information security exhibits the strongest influence,
highlighting the critical role of trust and data protection in shaping managers’ perceptions of blockchain value. In contrast,
information traceability does not show a statistically significant effect on perceived usefulness, suggesting that the mere
presence of traceability features may not be sufficient to enhance perceived benefits unless they are effectively implemented
and communicated. Furthermore, perceived usefulness has a significant positive impact on usage intention, confirming the core
propositions of TAM. Usage intention, in turn, exerts a positive and significant effect on sustainable organizational
performance. These findings demonstrate that blockchain adoption contributes to sustainability outcomes primarily through
behavioral intention and actual willingness to use the technology, rather than through technological features alone. Overall
model fit indices indicate strong explanatory power and acceptable goodness-of-fit values, supporting the robustness of the
proposed framework.

5. Discussion and Conclusion

The findings of this study provide important theoretical and practical implications. From a theoretical perspective, the
research extends the Technology Acceptance Model by integrating economic and technological antecedents and linking them
to sustainable performance outcomes. By combining TAM with RBV, PAT, NT, and TCA, the study offers a holistic framework
that explains not only why organizations intend to adopt blockchain, but also how such intentions translate into sustainable
performance. From a practical standpoint, the results suggest that managers should prioritize investments in blockchain
solutions that emphasize security, cost efficiency, and user-friendly design. Policymakers and system developers should also
focus on reducing technological complexity and increasing awareness of blockchain’s practical benefits to enhance perceived
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usefulness and adoption intention. The non-significant role of information traceability indicates that organizations may need
complementary organizational and regulatory mechanisms to fully realize the value of traceability features.
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