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ABSTRACT

The purpose of this study is to evaluate the factors influencing the adoption of blockchain technology in supply
chain management for international trade transactions. The research employs a descriptive (survey-based)
correlational method. The study population consisted of approximately 130 managers from manufacturing
companies in the petrochemical industry, from which a sample of 97 individuals was selected as the final
statistical sample based on the Krejcie and Morgan table. Convenience (non-probability) sampling was used.
Data were collected through a designed questionnaire, which included items adapted from relative advantage,
complexity, management support, cost, market dynamics, competitive pressure, regulatory policies, and
behavioral intention (Wang et al., 2020), confidentiality and security (Queiroz & Wamba, 2019), and data
integrity (Dutta et al., 2020). The questionnaire items demonstrated content validity (face validity) and high
reliability (internal consistency and stability). Structural equation modeling was utilized to examine the
relationships between the research variables using AMOS and SPSS software. The findings indicate that the
relative advantage of the technology, technological complexity, confidentiality, data integrity, and data security
do not have a direct relationship with the cost of adoption, management support, market dynamics, competitive
pressure, or regulatory policies in blockchain technology within supply chain operations and management.
However, technological complexity has a direct relationship with adoption costs, management support for
technology implementation, and senior management support for blockchain technology in supply chain
operations and management. The cost of technology adoption and technological complexity do not have an
inverse relationship with the acceptance of this technology in supply chain operations and management.
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1. Introduction

Blockchain technology is recognized as one of the most significant emerging technologies of the
modern era, offering a decentralized and encrypted structure that enables the creation of new
digital services and platforms (Ali et al., 2020). As a novel technology with immense potential,
blockchain’s four distinctive features—traceability, trackability, transparency, and trust—can
revolutionize material, information, financial flows, and transactions within and across
organizations (Centobelli et al., 2021). The application of blockchain technology enhances
efficiency and mitigates associated risks, thereby transforming the food supply chain. Although
pilot studies have yielded positive feedback, this technology still requires further development
and maturation. While its most prominent and widely discussed application is in digital
cryptocurrencies, blockchain extends beyond financial domains to significantly impact
international trade, taxation, supply chain management, operations, and commercial governance
(Kimani et al., 2020). Blockchain technology has been endorsed as a viable solution for
addressing persistent trust issues among trading partners in trade finance (Kowalski et al., 2021).
It surpasses challenges associated with traditional transactions managed and regulated by trusted
third parties (Upadhyay, 2020). It is posited that this technology has the potential to transform the
world of commerce and the economic system (Pal et al., 2021). Blockchain offers the capacity to
fundamentally reshape industries and services by providing new models for data storage,
transparency, traceability, payment systems, and other advantages (Zutshi et al., 2021). The
outcomes derived from these premises position blockchain as a technology with the potential to
deliver significant benefits and innovations. However, its novelty has led to a lack of proper
understanding and public trust (Alm et al., 2021). Despite the importance of such innovation,
most published studies have focused solely on technical aspects. Given the lack of clear
understanding regarding blockchain’s potential impacts on global market actors, the processes
for its adoption and implementation remain ambiguous (Bawasano et al., 2020). Blockchain
adoption by businesses has been met with skepticism by governmental institutions and
policymakers due to its close association with Bitcoin, which has been tarnished by various
frauds and scandals in the cryptocurrency market (Pal et al., 2021). Recent research indicates that
blockchain can play a pivotal role in enhancing supply chain sustainability (Keshtri, 2021). By
providing transparency, robustness, and the elimination of intermediaries, blockchain has gained
significance in supply chain management (Budak & Kuban, 2021). With population growth and
the expansion of supply networks, there is an increasing need for supply chains with enhanced
capabilities. Products within these chains may be subject to undesirable changes, contamination,
or fraud, making package traceability in the supply chain critical. The Internet of Things (loT)
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and blockchain technology convert supply chain information into immutable blocks, thereby
increasing transparency and efficiency.

Currently, much of the attention surrounding blockchain focuses on financial services, often
overlooking non-financial service companies and the impact of blockchain on organizations,
their business models, and the ways they create and deliver value (Morkunas et al., 2019).
Blockchain promises to transform existing business models, make financial services more cost-
effective, and contribute to better financial inclusion and even a more equitable distribution of
economic wealth (Shinkus, 2020). However, this technology requires robust internet
infrastructure, advanced hardware and software systems to receive, process, and exchange vast
amounts of data, as well as innovative packaging methods and intelligent transportation
networks. Despite existing challenges, blockchain enhances transparency, enables the
identification of food product origins, reduces waste and environmental impacts, improves
productivity, and enhances safety and quality. Many prominent global companies have
successfully implemented pilot projects in this domain and are expanding their application to
other products. In the near future, we can expect the widespread development of this technology
across various countries.

This approach requires the support of large industries and significant investments to handle,
process, and exchange vast amounts of data. Infrastructure challenges and lack of internet access
in certain parts of the supply chain remain critical considerations (Gawolz et al., 2020).

2. Theoretical Foundations and Research Background

Hosseini et al. (2022) investigated the factors influencing sustainable supply chain management
with a blockchain-based cognitive mapping approach. Their findings revealed that environmental
performance enhancement, with a centrality degree of 6.844, had the highest impact, while
transparency, with a centrality degree of 0.958, had the lowest. Additionally, environmental
performance enhancement exhibited both the greatest influence and susceptibility. Based on
these results, the researchers recommended that managers prioritize the emerging blockchain
technology to enhance performance transparency, reduce costs, increase trust in transactions, and
improve security. Ravaghi (2021), in a study titled "Package Traceability in the Supply Chain
Based on loT and Blockchain Technology," found that blockchain fundamentally provides a
highly transparent operational environment. This offers numerous benefits, including reduced
corruption, minimized waste, prevention of fraud and product tampering, verification of organic
products and those with clear commercial origins, and recall of contaminated products. Farhzadi
and Naser (2021), in their research titled "The Role of Blockchain Technology in Addressing
Supply Chain Transaction Challenges: Requirements and Policy-Making,"” proposed blockchain
implementation as a suitable solution to address existing supply chain management challenges.
This is due to its transparency, mechanisms for preventing or resolving disputes online, and the
elimination of financial intermediaries in electronic transactions. Asghari and Samiyari (2021), in
a study titled "New Approaches in Supply Chain Management,” identified supply chain
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challenges, including complex network connections, inventory management, distribution network
design, distribution strategies, information flow, and financial transactions. Keshtri (2021), in a
study titled "Blockchain and Sustainable Supply Chain Management in Developing Countries,"
demonstrated that blockchain, by increasing adoption in developing countries’ supply chains, has
the potential to enhance sustainability. For instance, blockchain can ensure compliance with
regulations by monitoring production and distribution processes and provide consumers with
accurate, verifiable product information to address sustainability concerns. This technology can
also improve the quality of corporate environmental and social reporting. Blockchain-based
traceability can be utilized to monitor and assess product quality, potentially reducing costs
associated with recalls and waste. Matsuda et al. (2020) proposed a novel method for
constructing a virtual supply chain as a multi-agent system, automatically generated by
connecting software agents from selected organizational models in an electronic catalog. Wang et
al. (2020), in a study titled "A Time for Digital Transformation: Blockchain Adoption in
Operations and Supply Chain Management Among Malaysian SMEs," examined the effects of
relative advantage, complexity, management support, cost, market dynamics, competitive
pressure, and regulatory frameworks on blockchain adoption in operations and supply chain
management among small and medium enterprises (SMESs) in Malaysia. The study covered
technological (complexity and relative advantage), organizational (management support and
cost), and environmental (market dynamics, competitive pressure, and regulations) dimensions.
Empirical data from 194 SMEs were analyzed using a non-linear PLS-ANN method.
Competitive pressure, complexity, cost, and relative advantage significantly influenced the
inclination to adopt this technology, while market dynamics, regulatory support, and top
management support were less significant predictors. SMEs often lack resources for
technological investments but face similar requirements to streamline business processes for
efficiency optimization. Blockchain, with its immutability, transparency, and security features,
offers a viable option for SME sustainability. Kupito et al. (2020), in a study titled "Blockchain
Technology Potentials in Supply Chain Management: Long-Term Judgments of an International
Expert Panel,” explored the disruptive impact of blockchain on supply chain operations. This
empirical study, conducted through an interdisciplinary Delphi survey, systematically analyzed
long-term judgments from a panel of 108 experts from academia, industry, policy, or associations
with diverse backgrounds in blockchain, supply chain management, and hybrid functions. The
results of forward-looking scenarios indicated how blockchain will be applied in supply chain
management by 2035 and identified specific SCM barriers that must be addressed in advance. A
key finding revealed that while blockchain enables transactions between untrusted parties, the
trust-related benefits of blockchain are not directly transferable to SCM without additional
conditions. The study suggests that blockchain will be robustly implemented in SCM by 2035,
providing valuable orientations and insights for decision-makers in this field.

Overall, a review of domestic and international studies indicates that blockchain technology can
reduce transaction costs, expand transaction scope, and enhance peer-to-peer transactions,



84 | OAIRE, Vol13, No3 Hashemnejad Abrasi et al(2025)
Investigation of Factors Affecting the Adoption of Blockchain Technology in Supply Chain Management for
International Trade Transactions

creating a new paradigm for decentralized business models. This new paradigm has led to the
emergence of supply chain systems leveraging blockchain, which can be more decentralized,
innovative, interoperable, borderless, and transparent. Although numerous challenges remain,
entrepreneurs and innovators have experimented with decentralized business models that were
traditionally unfeasible without blockchain. Successful decentralized business models have the
potential to reshape existing industries and create new landscapes for entrepreneurship and
innovation. Moreover, they may challenge researchers to develop new theories to explain the
potential benefits and costs of decentralization. Blockchain’s trust architecture enables
transaction automation based on self-enforcing rules, making the process inherently error-free
and secure while reducing the need for trust in business partners and ensuring transactions occur
as agreed. Against this backdrop, research on how blockchain affects trust relationships among
trading partners in trade finance offers a valuable opportunity to deepen our understanding of
interpersonal and technological trust dynamics.

Hypotheses:

1. The relative advantage, complexity, confidentiality, data integrity, and data security of the
technology are related to the cost of implementing this technology in operations and supply
chain management.

2. The relative advantage, complexity, confidentiality, data integrity, and data security of the
technology are related to management support for adopting this technology in operations and
supply chain management.

3. The relative advantage, complexity, confidentiality, security, management support, data
integrity, market dynamics, competitive pressure, and regulatory frameworks are related to
blockchain adoption in operations and supply chain management.

4. The cost and complexity of technology adoption have an inverse relationship with
blockchain adoption in operations and supply chain management.

3. Methodology

The purpose of this study is to evaluate the factors influencing the adoption of blockchain
technology in supply chain management for international trade transactions. The research method
is descriptive (survey-based) and correlational in nature. The target population of this study
consists of managers from approximately 130 manufacturing companies in the petrochemical
industry. According to the Krejcie-Morgan table, when the population size is 130, a sample size
of 97 is required. Therefore, from the 130 managers of manufacturing companies in the
petrochemical sector, 97 were selected as the final statistical sample. The study employed
convenience (non-probability) sampling, where the criterion for sample selection is ease of
access. To this end, petrochemical manufacturing companies, each facing distinct challenges and
notable advantages in adopting blockchain technology for supply chain management and
operations, were examined. Data collection methods in this research are divided into two
categories: library-based and field-based. Library-based methods were used to gather information
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related to the literature review and research background, while field-based methods were
employed to collect data for testing the research hypotheses. A questionnaire designed for data
collection contains 42 questions, structured based on a Likert scale ranging from (5) "strongly
agree" to (1) "strongly disagree,” to measure the research variables. The questionnaire was
distributed among CEOs and commercial managers of small, medium, and large companies in
the petrochemical, industrial, food, and other sectors located in the southern Persian Gulf region
and the Tehran offices of international companies active in export and import activities. Each
question includes multiple response options, and respondents are required to select one. The
responses are designed to be logical for each question while remaining distinct from responses to
other questions. Regarding the validity of the questionnaire, it possesses content validity (face
validity), achieved by presenting the questionnaire to a group of experts (including the research
supervisor and managers of the studied organizations) and obtaining their feedback on the quality
of the questions. To assess the reliability of the questionnaire, Cronbach’s alpha coefficient was
calculated. Cronbach’s alpha is a method for evaluating questionnaire reliability based on the
internal consistency of the questions. This method is used to measure the internal consistency of
measurement tools, such as questionnaires or tests that assess various characteristics. All
constructs and measurement items were adapted from prior literature to ensure the validity and
reliability of the constructs, as shown in Table 3-1. Items for evaluating relative advantage,
complexity, management support, cost, market dynamics, competitive pressure, regulatory
frameworks, and behavioral intention were adapted from Wang et al. (2020), items for
confidentiality and security from Queiroz and Wamba (2019), and items for data integrity from
Dutta et al. (2020). Structural equation modeling (SEM) was used to examine the relationships
between the research variables. This method establishes a specific structure between a set of
latent and observed variables. Latent variables refer to the main factors represented in a
conceptual model. Using SEM, the relationships between latent variables and the measurement
items for each latent variable can be analyzed. The AMOS and SPSS software were used for the
calculations in this method. In this study, the factors shaping the technology under investigation
were first identified. Then, based on the existing theoretical foundations, relationships between
these factors were hypothesized, and hypotheses were formulated. After hypothesis formulation
and the development of an initial conceptual model, the model was implemented in the AMOS
software environment. Finally, the conceptual model was validated using the structural equation
modeling method.

4. Findings

To assess convergent validity, composite reliability was calculated. Standardized factor loadings
should exceed 0.7, indicating sufficient internal convergence. The composite reliability results
are presented in Table 1.
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Table 1: Composite Reliability Results for Research Variables

Variable Composite Reliability | Variable Composite Reliability
Security 0/925 Relative Advantage 0/910

Management Support 0/931 Cost 0/804

Competitive Pressure 0/932 Blockchain Adoption | 0/908

Regulatory Frameworks 0/833 Market Dynamics 0/839

Confidentiality 0/921 Complexity 0/840

Data Integrity 0/908

All coefficients exceed 0.7, confirming the reliability of the measurement tool.

The Average Variance Extracted (AVE) represents the percentage of variance explained among
the items, indicating the average shared variance between each construct and its indicators. The
AVE should exceed 0.5 to confirm one of the criteria for convergent validity of the model.

Table 2: Average Variance Extracted (AVE) Results for Research Variables

Variable Average Variance Variable Average Variance
Extracted (AVE) Extracted (AVE)
Security 0/804 Relative Advantage 0/719
Management Support 0/731 Cost 0/674
Competitive Pressure 0/733 Blockchain Adoption 0/832
F?:?#;\?Vtgrrli’s 0/557 Market Dynamics 0/636
Confidentiality 0/854 Complexity 0/570
Data Integrity 0/766

As evident from the results in Table 3, the AVE values for all variables exceed 0.5, indicating
adequate convergent validity of the model.

Discriminant validity assesses the relationships between latent variables in the structural equation
model based on correlations. It compares the correlation of a construct with itself to the
correlations between its indicators and other constructs. To evaluate discriminant validity, the
Fornell-Larcker matrix and cross-loadings are examined. The Fornell-Larcker matrix displays the
pairwise relationships between latent variables. For discriminant validity under the Fornell-
Larcker criterion, the square root of the AVE for first-order latent variables must exceed the
correlations between them. To this end, the square root of the AVE for each first-order latent
variable (latent constructs) is calculated and compared with the correlations that the variable has
with other variables.
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Manage C?tleet Regulator Confi | Relative BI:\?:Ch Market | Com | Data
Variables | Security ment y dentia | Advanta | Cost . Dynami | plexi | Integ
Pressur | Framewor ) Adoptio .
Support lity ge cs ty rity
e ks n
Security 0/897
Managem
ent 0/357 0/855
Support
Competiti
ve 0/431 | 0/714 |  0/856
Pressure
Regulator
y -0/080 |  0/407 |  0/140 0/746
Framewor
ks
CO’;';:;’;”“ 0/787 | 0/400 |  0/563 0/091 | 0/924
Relative
Advantag 0/656 |  0/541 |  0/580 -0/060 | 0/757 |  0/848
E
Cost -0/221 | -0/364 | -0/553 0/111 | -0/322 | -0/378 | 0/82l
Blockchai
n 0/243 | /707 | 0/546 0/329 | 0/259 |  0/298 | -0/248 |  0/912
Adoption
Market 0/369 |  0/347 |  0/463 0/004 | 0/377 | 0/378 | -0/193| 0332 | 01797
Dynamics
Com;"ex't 01334 | -0/592 | -0/562 0/124 | -0/360 | -0/498 | 0/508 | -0/368 | -0/360 0/7;’
Data 0/746 |  0/381 |  0/502 0/136 | 0/793 | 0722 | -0/272 | 0/166 | 0/379 | 0/40 | 0/875
Integrity 5

As evident from the table, the square root of the Average Variance Extracted (AVE) for each
variable is greater than its correlations with other variables, indicating adequate discriminant
validity and a good fit for the measurement models.
The second test for assessing discriminant validity involves examining cross-loadings or the
matrix of factor loadings. This test evaluates the factor loading of each indicator, ensuring that
the loading for its corresponding construct is higher than for other constructs. This confirms that
the latent variables in the model are sufficiently distinct (divergent). Table 4 indicates whether

the factor loadings of each indicator show the highest correlation with its own construct.
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Table 4: Cross-Loadings
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Variables | Security Management | Competitive Regulatory Co_nf!de Relative Cost Blockchain Marke_t Complexity Data}
Support Pressure Frameworks | ntiality | Advantage Adoption Dynamics Integrity
gl 0/527 0/604 0/577 0/078 0/641 0/918 -0/360 0/316 0/340 -0/474 0/581
g2 0/639 0/397 0/448 -0/144 0/726 0/895 -0/305 0/124 0/420 -0/525 0/742
q4 0/632 0/428 0/562 -0/119 0/770 0/907 -0/374 0/227 0/274 -0/353 0/721
g5 0/438 0/356 0/333 -0/064 0/404 0/642 -0/220 0/349 0/248 -0/331 0/396
g6 -0/235 -0/382 -0/407 -0/019 -0/269 -0/422 0/432 -0/181 -0/233 0/846 -0/385
q7 -0/282 -0/372 -0/258 -0/048 -0/259 -0/459 0/304 -0/141 -0/239 0/762 -0/360
q8 -0/304 -0/464 -0/664 -0/075 -0/397 -0/368 0/491 -0/231 -0/228 0/756 -0/334
q9 -0/178 -0/540 -0/291 -0/223 -0/136 -0/26 0/270 -0/531 -0/381 0/642 -0/145
911 0/722 0/270 0/508 -0/163 0/899 0/630 -0/287 0/175 0/434 -0/326 0/695
912 0/736 0/444 0/532 -0/028 0/948 0/754 -0/307 0/288 0/289 -0/340 0/765
q14 0/611 0/268 0/368 -0/169 0/685 0/607 -0/263 0/081 0/351 -0/404 0/873
915 0/740 0/389 0/563 -0/130 0/759 0/679 -0/253 0/216 0/445 -0/380 0/891
916 0/590 0/330 0/359 -0/058 0/627 0/601 -0/198 0/121 0/177 -0/278 0/861
ql7 0/842 0/221 0/242 -0/076 0/689 0/545 -0/045 0/166 0/327 -0/214 0/686
g18 0/956 0/413 0/483 -0/060 0/768 0/630 -0/274 0/287 0/336 -0/346 0/682
919 0/889 0/260 0/353 -0/091 0/659 0/585 -0/193 0/158 0/343 -0/299 0/673
920 0/329 0/851 0/588 0/354 0/363 0/428 -0/193 0/688 0/400 -0/433 0/366
921 0/286 0/895 0/658 0/405 0/295 0/379 -0/357 0/648 0/205 -0/449 0/266
022 0/280 0/869 0/605 0/430 0/317 0/422 -0/277 0/633 0/181 -0/411 0/200
023 0/321 0/891 0/663 0/290 0/361 0/549 -0/420 0/610 0/339 -0/675 0/376
024 0/310 0/764 0/529 0/269 0/376 0/533 -0/297 0/432 0/353 -0/546 0/420
925 -0/147 -0/306 -0/336 0/041 -0/175 -0/23 0/747 -0/237 -0/356 0/320 -0/191
927 -0/209 -0/299 -0/545 0/127 -0/331 -0/37 0/889 -0/185 -0/026 0/493 -0/251
028 0/350 0/214 0/396 -0/137 0/281 0/283 -0/163 0/268 0/848 -0/328 0/303
929 0/251 0/432 0/441 0/124 0/338 0/339 -0/199 0/319 0/826 -0/351 0/346
930 0/304 0/102 0/216 -0/032 0/280 0/277 -0/066 0/175 0/711 -0/124 0/236
g31 0/351 0/716 0/886 0/210 0/457 0/518 -0/528 0/532 0/517 -0/627 0/391
932 0/382 0/745 0/772 0/118 0/464 0/603 -0/382 0/481 0/515 -0/553 0/522
033 0/317 0/558 0/885 0/160 0/386 0/416 -0/518 0/441 0/281 -0/506 0/317
g34 0/394 0/566 0/922 0/081 0/561 0/506 -0/519 0/467 0/349 -0/431 0/476
935 0/404 0/418 0/806 0/001 0/551 0/414 -0/407 0/393 0/271 -0/227 0/438
036 -0/127 0/241 0/109 0/739 -0/114 -0/080 0/080 0/180 -0/072 0/017 -0/073
937 -0/135 0/228 0/041 0/801 -0/155 -0/170 0/149 0/232 0/100 -0/144 -0/148
038 0/092 0/489 0/173 0/646 0/085 0/224 -0/034 0/202 0/147 -0/360 0/075
039 -0/064 0/285 0/107 0/790 -0/078 -0/104 0/112 0/325 -0/132 0/049 -0/196
041 0/184 0/596 0/492 0/280 0/212 0/238 -0/226 0/902 0/347 -0/401 0/117
042 0/256 0/689 0/504 0/319 0/258 0/302 -0/227 0/922 0/264 -0/276 0/181
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The results of the table indicate that the factor loadings of each indicator exhibit the highest
correlation with its respective construct, confirming the discriminant validity of the model.

After verifying the fit of the measurement, structural, and overall models, the research
hypotheses were tested. The results of the hypotheses are presented in Table 5. Based on the
hypothesis testing results, the relationships between management support and blockchain
adoption, data integrity and blockchain adoption, complexity and management support,
complexity and cost, and relative advantage and management support were confirmed.

Table 5: Results of the Main Research Hypotheses

Hypotheses Path Coefficient | T-Statistic | P Values | Hypothesis Result

Security — Management Support 0/016 0/146 0/884 Rejected

Security — Cost 0/145 0/832 0/406 Rejected

Security — Blockchain Adoption 0/116 0/886 0/376 Rejected

Management Support = Blockchain 0/683 5/360 0/000 Accepted
Adoption

Competitive Pressu1.~e — Blockchain 0/128 1/062 0/289 Rejected
Adoption

Regulatory Framewoirks — Blockchain 0/014 0/190 0/849 Rejected
Adoption

Confidentiality — Management Support 0/041 0/286 0/775 Rejected

Confidentiality — Cost -0/251 1/239 0/216 Rejected

Confidentiality — Blockchain Adoption 0/088 0/642 0/521 Rejected

Relative Advantage — Management 0/341 21204 0/028 Rejected
Support

Relative Advantage — Cost -0/130 0/852 0/395 Rejected

Relative Advantag_e — Blockchain -0/118 0/863 0/389 Rejected
Adoption

Cost — Blockchain Adoption 0/010 0/103 0/918 Rejected

Market Dynam1cs_—> Blockchain 0/120 1/694 0/091 Rejected
Adoption

Complexity — Management Support -0/450 5/585 0/000 Accepted

Complexity — Cost 0/430 4/512 0/000 Accepted

Complexity — Blockchain Adoption 0/044 0/386 0/700 Rejected

Data Integrity — Management Support -0/085 0/705 0/481 Rejected

Data Integrity — Cost 0/082 0/537 0/591 Rejected

Data Integrity — Blockchain Adoption -0/254 2/205 0/028 Accepted
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5. Discussion and Conclusion

The present study aimed to evaluate the factors influencing the adoption of blockchain
technology in supply chain management for international trade transactions within petrochemical
manufacturing companies. This study examined blockchain adoption factors across technological
(relative advantage, complexity, confidentiality, data integrity, and security), organizational
(management support and cost), and environmental (market dynamics, competitive pressure, and
regulatory frameworks) dimensions. The following discussion evaluates the validity of the
proposed hypotheses based on the results obtained from the collected data. The findings indicate
that relative advantage, blockchain confidentiality, data integrity, and data security do not have a
direct relationship with the cost of using this technology in operations and supply chain
management. However, the complexity of blockchain technology has a direct relationship with
the cost of its implementation in operations and supply chain management. Similarly, relative
advantage, confidentiality, data integrity, and data security do not have a direct relationship with
management support for adopting this technology in operations and supply chain management,
whereas complexity has a direct relationship with management support. Furthermore, relative
advantage, confidentiality, data security, market dynamics, competitive pressure, and regulatory
frameworks do not have a direct relationship with blockchain adoption in operations and supply
chain management. In contrast, senior management support and data integrity have a direct
relationship with the adoption of this technology in operations and supply chain management.
Finally, the cost and complexity of blockchain technology do not have an inverse relationship
with its adoption in operations and supply chain management.

In summary, in the current market model, establishing and effectively managing a supply chain is
a challenging task that impacts not only the profitability of companies and producers but also the
final product price. Many challenges in existing supply chains can be addressed through
blockchain technology. This study highlights the relationships between hypotheses across
technological, organizational, and environmental dimensions. It became evident that, from a
technological perspective, organizations utilizing blockchain technology in supply chain
management can increase operational speed and achieve numerous benefits due to greater
transparency, enhanced security, and improved traceability. However, the association of this
technology with cryptography and computer science makes it difficult for most people to
understand, leading to common complexities. These can be addressed through organizational
investment in training, which can yield significant long-term returns.

Recognizing blockchain as a distributed public ledger has raised concerns about the
confidentiality of organizational data, creating barriers to its adoption. However, adopting private
blockchain systems, which restrict access to a limited number of managers and specific
individuals, can address these concerns, ensure the confidentiality of organizational data and
documents, and make adoption and use more feasible. Organizations using blockchain
technology can leverage a vast network of nodes to minimize security vulnerabilities against
cyberattacks, providing a secure environment for storing organizational documents. Benefits
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such as security, data integrity, confidentiality, and relative advantages over other supply chain
management systems can be achieved by implementing blockchain technology. The use of
transparent and advanced blockchain technology enables companies to identify high-cost areas
and adopt cost-saving measures. Blockchain can also eliminate transaction fees associated with
banks and other money transfer methods. These fees contribute to the final product price and
profit calculations, and their elimination can increase profits and reduce costs for customers.

On the other hand, market dynamics are constantly evolving and can profoundly impact any
industry, fundamentally altering a company’s or organization’s trajectory toward progress or
regression. Therefore, aligning with market dynamics is a critical consideration for
organizational managers, who must continually update themselves and their organizations with
technological and market changes. Companies competing in global markets often face
competitive pressures that affect their ability to utilize products and transfer competencies and
skills internally. These organizations face pressures to reduce costs and respond to local
demands, with innovation being a key factor in creating a competitive advantage over rivals.
National and international regulatory bodies and governments, by developing policies and
procedures to integrate blockchain technology into their structures and applying it in various
financial, commercial, and industrial domains, can take significant steps toward encouraging
private and public organizations. This creates a conducive environment for the adoption and
utilization of various blockchain applications.

Ultimately, this study aimed to elucidate behavioral intention (blockchain adoption) in the
context of supply chain management, while considering the willingness of adopters in Iran. The
model was estimated using a structural equation modeling approach, and the results supported
the proposed model. However, significant differences in the willingness to adopt blockchain
were observed across the studied country. Undoubtedly, blockchain technology can significantly
transform the global business environment, leading to fundamental and structural changes in
business operations. However, to harness the immense potential of this technology, various
challenges in the adoption and sustainability of blockchain must be addressed before its legal,
economic, and technical capabilities can be fully realized in various business applications.
Researchers can conduct further studies to measure the costs, revenues, profits, and investments
related to different blockchain and business domains. More importantly, they can explore the
relationship between blockchain awareness and the adoption of its applications in supply chain
management. Such research will help elucidate the role of blockchain technology in business
management.



92 | OAIRE, Vol13, No3 Hashemnejad Abrasi et al(2025)
Investigation of Factors Affecting the Adoption of Blockchain Technology in Supply Chain Management for
International Trade Transactions

References

Agi, M.AN., Jha, A.K. (2022). Blockchain technology in the supply chain: An integrated
theoretical perspective of organizational adoption. International Journal of Production
Economics, 247. https://doi.org/10.1016/j.ijpe.2022.108458

Alam, S., Shuaib, M., Zada Khan, W., Garg, S., Kaddoum, G., Hossain, M.S., Zikria, Y.B.
(2021). Blockchain-based Initiatives: Current state and challenges. Computer Networks, 198.
https://doi.org/10.1016/j.comnet.2021.108395

Ali, A., Ally, M., Clutterbuck, Dwivedi, Y. (2020). The state of play of blockchain technology in
the financial services sector: A systematic literature review. International Journal of Information
Management, 54. https://doi.org/10.1016/j.ijinfom@t.2020.102199.

Asghari, R., & Samivari, R. (2021). New Approaches in Supply Chain Management.
Proceedings of the Sixth National Conference on New Approaches in Education and Research.

Azzi, R., Chamoun, K, R., & Sokhn, M. (2019). The power of a blockchain-based supply chain.
Computers & Industrial Engineering, 135, 582-592.

Budak, A., Coban, V. (2021). Evaluation of the impact of blockchain technology on supply chain
using cognitive maps. Expert Systems with Applications, 184.
https://doi.org/10.1016/j.eswa.2021.115455

Buyukozkan, G., Tufekei, G. (2021). A decision-making framework for evaluating appropriate
business blockchain platforms using multiple preference formats and VIKOR. Information
Sciences, 571, 337-357. https://doi.org/10.1016/j.ins.2021.04.044

Dutta, P., Choi, T.-M., Somani, S., Butala, R. (2020). Blockchain technology in supply chain
operations: Applications, challenges and research opportunities. Transportation Research Part E:
Logistics and Transportation Review, 142. https://doi.org/10.1016/j.tre.2020.102067

Farahzadi, A. A., & Naser, M. (2021). The Role of Blockchain Technology in Addressing Supply
Chain Transaction Challenges: Requirements and Policy-Making. Journal of Technology
Development, 17(66).

Francisco, K., & Swanson, D. (2018). The supply chain has No clothes: Technology adoption of
blockchain for supply chain transparency. Logistics, 2(1),
2.https://doi.org/10.1016/j.jjimei.2021.100044



https://doi.org/10.1016/j.ijpe.2022.108458
https://doi.org/10.1016/j.comnet.2021.108395
https://www.sciencedirect.com/science/article/abs/pii/S0268401219310928?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0268401219310928?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0268401219310928?via%3Dihub#!
https://www.sciencedirect.com/author/35239818900/y-k-dwivedi
https://doi.org/10.1016/j.ijinfomgt.2020.102199
https://www.sciencedirect.com/science/article/abs/pii/S095741742100868X?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S095741742100868X?via%3Dihub#!
https://doi.org/10.1016/j.eswa.2021.115455
https://www.sciencedirect.com/science/article/abs/pii/S0020025521003716?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0020025521003716?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00200255
https://www.sciencedirect.com/science/journal/00200255
https://doi.org/10.1016/j.ins.2021.04.044
https://www.sciencedirect.com/science/article/pii/S1366554520307183?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1366554520307183?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1366554520307183?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S1366554520307183?via%3Dihub#!
https://www.sciencedirect.com/science/journal/13665545
https://www.sciencedirect.com/science/journal/13665545
https://doi.org/10.1016/j.tre.2020.102067
https://doi.org/10.1016/j.jjimei.2021.100044

93 | OAIRE, Vol13, No3 Hashemnejad Abrasi et al(2025)
Investigation of Factors Affecting the Adoption of Blockchain Technology in Supply Chain Management for
International Trade Transactions

Hosseini, S. R., Ghaffari, T., Davoodi, S. A., & Shafiei, M. (2022). Investigating the Factors
Affecting Sustainable Supply Chain with a Blockchain-Based Cognitive Mapping Approach.
Supply Chain Management Journal, 24(77), 23-39.

Jain, D., Dash, M.K., Kumar, A., Luthra, S. (2021). How is Blockchain used in marketing: A
review and research agenda. International Journal of Information Management Data Insights,
1(2).

Kamble, S., Gunasekaran, A., & Arha, H. (2018). Understanding the Blockchain technology
adoption in supply chains-Indian context. International Journal of Production Research, 1-25.

Khettry, A.R., Patil, K.R., Basavaraju, A.C. (2021). A Detailed Review on Blockchain and Its
Applications. SN Computer Science, 2. https://doi.org/10.1007/s42979-020-00366-x

Kimani, D., Adams, K., Attah-Boakye, R., Ullah, S., Frecknall-Hughes, J., Kim, J. (2020).
Blockchain, business and the fourth industrial revolution: Whence, whither, wherefore and how?
Technological Forecasting and Social Change, 161
https://doi.org/10.1016/j.techfore.2020.120254

Kopyto, M., Lechler, S., von der Gracht, H.A., Hartmann, E. (2020). Potentials of blockchain
technology in supply chain management: Long-term judgments of an international expert panel.
Technological Forecasting & Social Change, 161. https://doi.org/10.1016/j.techfore.2020.120330

Kowalski, M., Lee, ZW.Y., Chan, T.K.H. (2021). Blockchain technology and trust relationships
in  trade  finance. Technological Forecasting &  Social Change, 166.
https://doi.org/10.1016/j.techfore.2021.120641

Kshetri, N. (2018). 1 Blockchain’s roles in meeting key supply chain management objectives.
International Journal of Information Management, 39, 80-809.
https://doi.org/10.1016/j.ijinfomgt.2017.12.005

Kshetri, N. (2021). Blockchain and sustainable supply chain management in developing
countries. International Journal of Information Management, 60.
https://doi.org/10.1016/j.ijinfomgt.2021.102376

Matsuda, M., Nishi, T., Hasegawa, M., & Terunuma, T. (2020). Construction of a virtual supply
chain using enterprise e-catalogues. Procedia CIRP, 93, 688-693.

Morkunas, V.J., Paschen, J., Boon, E. (2019). How blockchain technologies impact your
business model. Business Horizons, 62(3), 295-306. https://doi.org/10.1016/j.bushor.2019.01.009



https://www.sciencedirect.com/science/article/pii/S2667096821000379#!
https://www.sciencedirect.com/science/article/pii/S2667096821000379#!
https://www.sciencedirect.com/science/article/pii/S2667096821000379#!
https://www.sciencedirect.com/science/article/pii/S2667096821000379#!
https://www.sciencedirect.com/science/journal/26670968
https://link.springer.com/journal/42979
https://doi.org/10.1007/s42979-020-00366-x
https://www.sciencedirect.com/science/journal/00401625
https://doi.org/10.1016/j.techfore.2020.120254
https://doi.org/10.1016/j.techfore.2020.120254
https://www.sciencedirect.com/science/article/abs/pii/S0040162520311562#!
https://www.sciencedirect.com/science/article/abs/pii/S0040162520311562#!
https://www.sciencedirect.com/science/article/abs/pii/S0040162520311562#!
https://www.sciencedirect.com/science/article/abs/pii/S0040162520311562#!
https://doi.org/10.1016/j.techfore.2020.120330
https://www.sciencedirect.com/science/article/abs/pii/S0040162521000731?via%3Dihub#!
https://doi.org/10.1016/j.techfore.2021.120641
https://www.sciencedirect.com/science/article/abs/pii/S0268401221000694#!
https://www.sciencedirect.com/journal/international-journal-of-information-management
https://doi.org/10.1016/j.ijinfomgt.2017.12.005
https://www.sciencedirect.com/science/article/abs/pii/S0268401221000694#!
https://doi.org/10.1016/j.ijinfomgt.2021.102376
https://www.sciencedirect.com/science/article/abs/pii/S0007681319300096?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0007681319300096?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0007681319300096?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00076813
https://doi.org/10.1016/j.bushor.2019.01.009

94 | OAIJRE, Vol13, No3 Hashemnejad Abrasi et al(2025)

Investigation of Factors Affecting the Adoption of Blockchain Technology in Supply Chain Management for
International Trade Transactions

Pal, A., Tiwari, C.K., Haldar, N. (2021). Blockchain for business management: Applications,
challenges and potentials. Journal of High Technology Management Research, 32(2).
https://doi.org/10.1016/j.hitech.2021.100414

Pal, A., Tiwari, C.K., Haldar, N. (2021). Blockchain for business management: Applications,
challenges and potentials. Journal of High Technology Management Research, 32(2).
https://doi.org/10.1016/j.hitech.2021.100414

Ravaghi, M. (2021). Package Traceability in the Supply Chain Based on IoT and Blockchain
Technology. Journal of Packaging Science and Technology, 12(47), 57-64.

Rezaei, M., & Taeezadeh, A. (2019). The Impact of Blockchain on Information Flow in the
Supply Chain. Journal of Information Science and Technology, 5(1), Serial No. 14, Spring 2019.

Schinckus, C. (2020). The good, the bad and the ugly: An overview of the sustainability of
blockchain technology. Energy Research & Social Science, 69.
https://doi.org/10.1016/j.erss.2020.101614.

Schinckus, C. (2020). The good, the bad and the ugly: An overview of the sustainability of
blockchain technology. Energy Research & Social Science, 69.
https://doi.org/10.1016/j.erss.2020.101614

Shahriari, M., & Amiri Pebdani, S. (2020). The Role of Blockchain and Its Infrastructure in
Sustainable Supply Chain Management. Proceedings of the Sixth National Conference on New
Research in Humanities, Economics, and Accounting in Iran.

Tornatzky, L. G., Fleischer, M., & Chakrabarti, A. K. (1990). The process of technological
innovation. Lexington, MA: Lexington Books.

Upadhyay, N. (2020). Demystifying blockchain: A critical analysis of challenges, applications
and  opportunities.  International Journal of Information Management, 54.
https://doi.org/10.1016/j.ijinfomgt.2020.102120

Waarts, E., van Everdingen, Y.M., van Hillegersberg, J. (2002). The dynamics of factors
affecting the adoption of innovations. Journal of Product Innovation Management, 19(6), 412-
423. https://doi.org/10.1016/S0737-6782(02)00175-3

Wang, S.Y., Chang, S.L. & Wang, R.C. (2019). Assessment of supplier performance based on
product development strategy by applying multi-granularity linguistic term sets. Omega, 37(1),
215- 226.


https://doi.org/10.1016/j.hitech.2021.100414
https://doi.org/10.1016/j.hitech.2021.100414
https://www.sciencedirect.com/science/article/abs/pii/S2214629620301894?via%3Dihub#!
https://doi.org/10.1016/j.erss.2020.101614
https://doi.org/10.1016/j.erss.2020.101614
https://www.sciencedirect.com/science/article/abs/pii/S2214629620301894?via%3Dihub#!
https://doi.org/10.1016/j.erss.2020.101614
https://doi.org/10.1016/j.ijinfomgt.2020.102120
https://doi.org/10.1016/j.ijinfomgt.2020.102120
https://www.sciencedirect.com/science/article/abs/pii/S0737678202001753#!
https://www.sciencedirect.com/science/article/abs/pii/S0737678202001753#!
https://www.sciencedirect.com/science/article/abs/pii/S0737678202001753#!
https://www.sciencedirect.com/journal/journal-of-product-innovation-management
https://doi.org/10.1016/S0737-6782(02)00175-3

95 | OAIJRE, Vol13, No3 Hashemnejad Abrasi et al(2025)
Investigation of Factors Affecting the Adoption of Blockchain Technology in Supply Chain Management for
International Trade Transactions

Wong, L.-W., Leong, L.-Y., Hew, J.-J., Tan, G.W.-H., Ooi, K.-B. (2020). Time to seize the
digital evolution: Adoption of blockchain in operations and supply chain management among
Malaysian ~ SMEs. International  Journal of Information  Management,  52.
https://doi.org/10.1016/j.ijinfomgt.2019.08.005

Yadav, J., & Misra, M. (2019). An overview of food supply chain virtualization and granular
traceability using blockchain technology.

Zutshi, A., Grilo, A., Nodehi, T. (2021). The value proposition of blockchain technologies and its
impact on Digital Platforms. Computers &  Industrial  Engineering,  155.
https://doi.org/10.1016/j.cie.2021.107187

COPYRIGHTS

© 2025 The Author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution and reproduction in any medium, as

long as the original authors and source are cited. No permission is required from the authors or the

publishers.

ACKNOWLEDGMENTS

The current study has not received any grant, fund or contribution from private or government institutions. Also, the authors declare
that there is no conflict of interests

ETHICAL CONSIDERATION
Authenticity of the texts, honesty and fidelity has been observed.
CONFLICT OF INTEREST

Author/s confirmed no conflict of interest.


https://www.sciencedirect.com/journal/international-journal-of-information-management
https://doi.org/10.1016/j.ijinfomgt.2019.08.005
https://www.sciencedirect.com/science/article/abs/pii/S0360835221000917?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0360835221000917?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0360835221000917?via%3Dihub#!
https://doi.org/10.1016/j.cie.2021.107187

