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ABSTRACT

Research Objective

This study aimed to present a structural model of the indicators and components of blockchain technology efficiency in
accounting and auditing units.

Research Methodology

The research adopted a mixed-method approach (qualitative and quantitative). Data were collected through interviews with a
group of experts, professors, and specialists in the accounting field. Since the exact size of the population was not known, a
total of 20 participants were selected using the snowball sampling method until theoretical saturation was reached. In this
method, interviewees were asked to introduce other knowledgeable individuals for subsequent interviews.

Data Analysis Process

The collected data were analyzed in three stages:

e Open Coding: Extracting initial codes from the data.

e Axial Coding: Identifying main concepts from the extracted codes.

® Selective Coding: Categorizing concepts into core categories.
This process resulted in the extraction of 129 initial concepts, which were then categorized into 20 main categories.
Findings
The data analysis revealed three core categories:

e Technology

e Political factors

e Legal factors
The other categories were grouped into five main sections:

e Causal Conditions (4 categories)

e Context (2 categories)

e Intervening Conditions (3 categories)
e Strategies (3 categories)

® Consequences (5 categories)
Quantitative Phase of the Study
Based on the proposed model's indicators, components, concepts, and categories, a questionnaire containing 129 questions was
developed to examine the relationships within the proposed model. The analysis of the collected data demonstrated that the
relationships and components of the proposed model were highly significant.

Keywords: Model Design, Indicators, Efficiency, Blockchain Technology, Grounded Theory
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1. Introduction

Technology is transforming the business world, and
blockchain technology is one of the most important
innovations of our time (Permoda et al®. 2023; Perera
& Abeygunasekera?, 2022). Blockchain (BT) has
gained significant popularity since its inception in
2008 as the foundational technology behind
cryptocurrencies like Bitcoin (Alarcon & Ng?3, 2018).
Since then, it has become a disruptive force in various
industries, including financial markets, information
sharing, and supply chains (Smith & Castonguay?,
2020). Recently, blockchain has also garnered
considerable attention in the fields of accounting and
auditing.

Blockchain is a public ledger operating on a peer-
to-peer computer network, where transactions are
stored and broadcast across the entire system
(Mahtani®, 2022). Consequently, the data stored on
blockchain is highly resistant to alteration or fraud.
These features have enabled blockchain to positively
impact the auditing profession, such as reducing
auditors’ workload. Moreover, attributes like
decentralization and security can enhance the quality
of information and improve reporting and disclosure
efficiency (Peprah et al®. 2022).

Blockchain also facilitates asset and liability
verification, minimizes fraud, and streamlines the audit
trail process. These benefits ultimately lead to time
and cost savings (Lombardi et al’. 2022; Supriadi et
al®. 2020). As a result, various blockchain-based
solutions, such as Libra, Verady, and Factom, have
been developed for auditing purposes (Abreu et al.®,
2018; Dybal et al*®. 2024).

Research on  blockchain’s  applications in
accounting remains in its infancy and is rapidly
evolving (Perera & Abeygunasekerall, 2022). Studies
in this domain are essential for professionals,
academics, organizations, regulators, and standard-
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setting bodies (Fosu-Wamba & Guthrie!?, 2020).
However, the impact of blockchain on auditing
remains largely unexplored (Ali et al'®. 2020; Hellyar
et al'*. 2020). Additionally, most research in this field
has been conceptual and geographically localized
(Lombardi et al., 2022).

Thus, a deeper examination of experts’
perspectives on blockchain as an emerging technology
in auditing is necessary. Furthermore, regulatory and
accounting standard-setting bodies have yet to provide
specific guidelines for auditing methods in digital
environments like blockchain (Vincent & Wilkins'®,
2020; Anis?6, 2023).

Considering the aforementioned issues, this study aims
to address the following question:

What is the structural model of blockchain
technology’s efficiency indicators and components
in accounting and auditing units, using the
grounded theory approach?

Theoretical Foundations of the

Research

Modern accounting records business transactions using
the double-entry accounting method. The need for
external financing motivates companies to build trust
with external parties such as capital providers or
creditors. On the other hand, capital providers demand
transparency and accountability regarding the financial
status and operational performance of companies to
mitigate financial risks. The development of financial
accounting and independent auditing is expected to
address the issue of information asymmetry between
companies and external information users.

However, conflicts of interest between agents and
managers can lead to misuse in accounting and
auditing, increasing agency costs (Jensen &
Meckling, 1976; Watts & Zimmerman'é, 1983;
Waymire & Basu!®, 2008; Castonguay & Stein
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Smith?°, 2020). Blockchain technology, with features
like transparency, security, immutability, and smart
contracts, can enhance trust between managers and
agents and improve corporate governance.

The advancement of information technology, focusing
on automation and efficiency in modern accounting
processes, has elevated profitability as a business
standard. By integrating information technology into
business processes, companies and accounting
professionals must adopt innovative technologies to
keep pace with transformations (Schmitz & Leoni?,
2019). Emerging technologies like blockchain and
artificial intelligence (Al) have significantly altered
how accountants interact with business processes.
These technologies have also had profound impacts on
accounting  theories, processes, and practices
(Appelbaum et al?2, 2017).

Blockchain Technology in Accounting and
Auditing

By storing transaction data in a distributed ledger,
blockchain technology ensures accurate documentation
of audit-related records and transactions. This
technology encompasses data such as raw material
inventory, purchase and sales invoices, receipts, and
shipping documents, providing a complete audit trail
of transactions. Blockchain also enables triple-entry
accounting, where each transaction includes three
entries: debits, credits, and cryptographic signatures
(Stein Smith?3, 2020).

In addition to practical advantages, blockchain and Al
contribute to accounting theories related to information
asymmetry and stakeholder management. These
technologies have the potential to transform traditional
methods of financial reporting and auditing, drawing
significant attention from academia and industry
(Fahdil et al®. 2024).

Applications of Blockchain Technology in

Accounting and Auditing
1. Reducing Fraud and Manipulation:
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Blockchain’s decentralized structure minimizes
document manipulation and makes any data
changes traceable (Bonson & Bednarova?®, 2019).
2. Enhanced Auditing Processes:
Automation and smart contracts reduce auditing
time and costs while improving efficiency.
Blockchain provides direct access to transaction
records, increasing transparency (Rabani et al®®.
2020).
3. Compliance with Laws and Regulations:
Blockchain prevents human errors and document
deficiencies,  ensuring  compliance  with
regulations (Ranta et al’. 2021).
4. Cost Reduction and
Enhancement:
Blockchain reduces the need for larger accounting
teams, lowering costs while improving
profitability (Wyoger?3, 2021).
5. Smart Contracts:
These contracts automate transaction-related
tasks, reducing the need for human intervention
(Ranta et al., 2021).
6. Blockchain-based Information Systems:
Such systems provide real-time access to
financial data, greater transparency, and reduced
information risk (Schmitz & Leoni, 2019).
Ultimately, accounting professionals must align their
skills with technological advancements and leverage
these opportunities to enhance accounting and auditing
processes (Salehi et al?®. 2024).

Productivity

Literature Review

In the context of the present study, both domestic and
international research have explored various aspects of
blockchain technology in accounting and auditing.
Key studies are summarized below:

4.1. Domestic Studies
1. Hemmati® (2024)
The study revealed that using blockchain and
Al in financial systems positively impacts
audit quality. These effects include assisting
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the auditing process, early fraud detection,
and improving financial reporting.

2. Mohammad et al’t, (2024)
They suggested that blockchain, due to its
high security and speed, is likely to become
the primary choice for accounting and
auditing firms in the near future. Experts can
expedite document inspection and reduce
data security concerns with blockchain.

3. Noori-Duabi and Talebnia® (2023)
Highlighted the necessity, significance, and
role of blockchain in accounting and
auditing through its features such as
enhanced transparency, timeliness,
reliability, cost-effectiveness, flexibility, risk
reduction, and elimination of intermediaries.

4. Toutchi Fatidehi et al®.  (2022)
Identified critical indicators for blockchain
in auditing, such as the global adoption of
accounting regulations, changes in standards
and procedures, cultural globalization, and
the integration of innovative sciences and
technologies.

4.2. International Studies

1) Liao et al*, (2025)
Found that blockchain adoption improves
accrual quality and earnings information. This
effect is more pronounced in companies with
complex operations or those in advanced
markets.

2) Qadir et al®, (2024)
Concluded that blockchain and Al enhance
audit quality and improve financial reporting
by facilitating fraud detection and auditing
processes.

3) Liu et al®®. (2024)
Reported that blockchain enhances accounting
information systems by providing a tamper-
proof, traceable, and shareable platform.
Blockchain reduces errors, enhances
transparency, and may revolutionize financial
record management.
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4) Anis®¥’ (2023)
Showed that awareness of blockchain-based
accounting systems among accountants and
auditors is low to moderate. Differences were
observed between large and small-to-medium

auditing  firms  regarding  blockchain’s
advantages and challenges.
5) Cinaro et al’, (2021)

Emphasized that blockchain serves as an
external force intersecting multiple research

domains, including accounting, auditing,
business management, computer science, and
engineering.

4.3. Conclusion from the Literature

While studies highlight blockchain's transformative
potential in accounting and auditing, there are
significant research gaps. Most studies are conceptual,
region-specific, or lack comprehensive frameworks.
This study addresses these gaps by proposing a
structural model for blockchain technology efficiency
in accounting and auditing units using a grounded
theory approach.

5. Research Methodology

5.1. Nature and Design of the Research
This study is an applied research project. In terms of
data collection and analysis methods, it follows an
exploratory  mixed-method  approach, initially
qualitative and then quantitative. The purpose of
exploratory mixed-method research is to collect and
analyze data through literature review, interviews with
individuals about their experiences, focus groups, and
case studies. Finally, based on the nature and type of
study, this research is classified as cross-sectional
survey research.

5.2. Statistical Population and Sample
5.2.1. Qualitative Phase

The statistical population includes experts, professors,
and specialists in accounting and auditing, whose
insights are considered reliable. In grounded theory,
data collection continues until theoretical saturation is
achieved, meaning no new data or insights emerge,
and data redundancy occurs.

37 Anis
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Sampling Method:

e Lincoln and Guba estimate that saturation can
often be achieved with approximately 12
participants in well-directed studies, but the
number may extend to 20.

e Douglas suggests that 25 in-depth interviews
may suffice for saturation.

Sample Size:

A sample size of 15-30 participants is deemed
sufficient for this research. The “snowball sampling”
method was employed, where interviewees
recommend other knowledgeable individuals. After
interviewing the predetermined sample, data collection
ceased upon reaching saturation.

5.2.2. Quantitative Phase

The statistical population for the quantitative phase
consists of certified accountants from the Iranian
Association of Certified Accountants and auditors
from the Audit Organization. After developing the
model using grounded theory, the research moves to
the testing phase. At this stage, a structured
questionnaire will be distributed among the target
population.

Sample Size Determination:

Given the undefined population size, Cochran's
formula was used to determine the minimum required
sample size:

In this context:

* n = the minimum required sample size

* p = the proportion of the characteristic distribution in
the population

* za/2 = the value obtained from the standard normal
distribution table (in this study, considering a margin
of error of 0.05, the value obtained from the standard
normal distribution table is 1.96).

« d = the margin of error accepted by the researcher or
the tolerable range for estimating the parameter of
interest (usually considered to be 0.05 in social
sciences) (Rafipour, 2016).

By substituting these values, the sample size was
calculated to be 385 individuals, ensuring adequate
representation.

6. Data Collection Methods

A. Library Research
This method was used to gather general information
about the study’s population and subject-related
literature. Resources included scientific articles,
reference books, and other reliable documents for
theoretical framework definition and indicator
identification.
B. Field Studies
The primary goal was to provide a structural model of
blockchain technology efficiency indicators and
components in accounting and auditing units using the
grounded theory approach. Data were collected
through theoretical studies and expert interviews. In
the quantitative phase, questionnaires were used to test
the model.
C. Data Collection Tools
1. Library and Document Review:
To compile theoretical foundations and literature,
relevant materials were reviewed and analyzed.
2. Interviews (Qualitative Tool):
Semi-structured interviews were conducted to
allow flexibility while maintaining focus on core
topics. These interviews encouraged participants
to share detailed insights.
3. Questionnaires (Quantitative Tool):
After developing the qualitative model, a
questionnaire was designed for model validation
and quantitative analysis. The questionnaire
helped evaluate indicators and components on a
broader scale:
Structured interviews - Semi-structured interviews -
Unstructured interviews (Bazargan et al*®. 2016).
In this study, semi-structured interviews will be used.
This type of interview allows the researcher to follow
the main topics while enjoying greater flexibility in
questions and giving interviewees the opportunity to
fully express their views.
b. Questionnaire (Quantitative Tool):
In the quantitative section of the study, after presenting
the model, which is the result of the qualitative
section, this model needs to be evaluated. Therefore,
questionnaires will be used as the tool for collecting

% Bazargan et al
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guantitative data to assess the proposed model.
Questionnaires are suitable tools for collecting
quantitative data and examining indicators and
components on a broader scale.

7. Data Analysis

7.1. Descriptive Statistics

As shown in Table (2), the causal conditions have a
mean of 3.78 and a standard deviation of 0.64. The
mean and standard deviation for the central category
are 3.62 and 0.59, respectively; for strategies, they are
4.19 and 0.70; for contexts, they are 3.82 and 0.91; for
intervening conditions, they are 4.61 and 0.66; and
finally, the mean and standard deviation for outcomes
are 3.73 and 0.44.

Table (1): General Statistics of Research Variables

500 | 100 | 044 | 373 | Consequences |

In this study, 20 experts, specialists, and accounting
professors whose opinions regarding the projects are
credible were selected as the statistical population for
conducting the interviews. The demographic
description of the selected sample is presented in Table

@3).

Table (2): Types of Data Used in This Study

number Data type row
10 Exclusive Interviews with Experts and 1
University Professors
10 Exclusive Interviews with Accounting 2
Specialists

overall score
. . standard Variable
maximum|minimum .. |average
deviation
4.00 2.00 0.64 3.78 | Causal conditions
5.00 100 | o059 | 362 | Thecentral
category
5.00 3.00 0.70 4.19 Strategies
4.00 1.00 091 3.82 the beds
5.00 200 | 066 | a1 | Intervening
conditions

As shown in Table (2), the first method of data
collection was interviews with experts, professors, and
specialists in the research field. It is worth noting that
the interviews lasted approximately 45 minutes.

The data obtained from the interviews were carefully
studied, reviewed, and analyzed. Similar data were
assigned corresponding concepts, leading to the
extraction and identification of all categories and
concepts. In total, 20 categories and 129 concepts were
identified, as presented in Table (3):

Table (3): Extracted Concepts and Categories from Data Coding

concept

category row

« Organizational Culture
» Goals and Strategies
* Size of the Organization

* Support from Senior Management

* Financial Resources

* Training and Knowledge Enhancement

* Alignment of Strategies

Organizational factors 1

» Knowledge and skills of employees

* Resistance to change
* Employee training

* Presence of internal and external experts

Human factors

» Complexity

* Relative advantages of blockchain technology compared to other technologies
» Compatibility of blockchain technology with the company's conditions
* Availability of blockchain hardware infrastructure

Technological factors 3

« Successful experiences of others in utilizing blockchain
+ Legal and regulatory issues related to blockchain

» Competitors

» Engagement with accountants and auditors

« Skilled human resources

« Stakeholder participation and awareness

+ Blockchain ecosystem

Environmental factors 4

« Utilizing opportunities

* Providing and removing transparent information

= Absence of risk in blockchain

Technology 5
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concept

category

row

« Lack of trial and error in blockchain
« Conditions for limitation in blockchain
« Assistance in speeding up operations
« Trust models based on algorithms
» More time for research and development

« Suitable infrastructure
« Balance between national positions and resources
» Consensus among financial managers
+ Coordination of policymakers' efforts
» Success of policies

Political factors

« Establishing a balance of positions and resources
« Investment security through the enforcement of law
« Prevention of capital flight
» Commitment and support from authorities in implementing blockchain
» Reform and improvement of blockchain regulations
» Compliance with legal requirements
+ Adaptability to changes in laws
+_Incentives and rewards

Legal factors

« Lack of network security implementation in most organizations
« Challenges in the accounting and auditing processes due to certain informational
limitations, as well as technical and material deficiencies in blockchain systems
* Incomplete automation of accounting and auditing processes
* Absence of clear job separation and task definitions within the audited unit to
determine individuals' access levels
* Lack of an appropriate organizational culture to instill trust in electronic
communications
» Insufficient effective control infrastructure

structural

» Lack of necessary controls over distributed ledger systems to ensure their
operational integrity
« Insufficient security and efficiency of distributed ledger systems to mitigate risks
arising from the underlying infrastructure
« Prevention of tampering and unauthorized access to the privacy of data and
applications
« Absence of precise control over organizational activities and personnel movements
within work areas
» Inability for auditors to control and prevent data manipulation within the system

Control

« Investment in global and national economic infrastructure
« Expansion of international and domestic securities markets
« Sustainability of national revenue sources and the share of taxes in the national
budget
* Globalization and the lifting of sanctions
*» Economic crises (including unemployment, banking issues, pension fund
challenges, and diseases such as COVID-19)
« Reform of the banking supervision system and the economic structure
 Changes in the methods of monetary exchange (innovative exchange systems like
Bitcoin and shifting the basis of transactions from the dollar to other currencies)

Economic environment

10

* Expansion of business opportunities related to augmented and virtual reality
* Valuation of digital assets
 Marketing and e-commerce
« Financial business intelligence
* Integration of infrastructure and platforms
« Standardization
» Security and privacy

Scienceand technology

11

+ Financial resources and budgeting
» Management of financial risks
« Cost reduction

finance

12

« Fear of changing existing practices and resistance to re-engineering financial
processes
* Reluctance to adopt blockchain technology
« Anxiety about how to utilize blockchain technology
« Lack of integrity in software principles and parameters due to employees'

Characteristics of human
resources

13
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concept category row

inclination to apply creativity and innovation in the finance sector
« Creation of communication gaps, such as the absence of tonal influences or
behavioral cues from auditors on the auditee due to the auditor's physical absence
*Lack of enthusiasm among experienced individuals to familiarize themselves with
computer science and blockchain technologies
« Shortage of skilled professionals in organizations within the information
technology sector
« Insufficient internal capacities in terms of awareness and skills

* Here is the translated text, maintaining fluency and relevance to the field of
accounting:

« Lack of training for personnel to establish trust in electronic communications
« Insufficient training for staff in the organization regarding auditing based on
distributed ledger technology and the associated costs
« Lack of awareness and training for managers about the benefits and
implementation of blockchain systems
« Inadequate familiarity of individuals with the English language

Education 14

« High costs of continuously updating blockchain programs and software
* High expenses associated with implementing blockchain technology
» Compatibility and integration challenges with legacy systems
 Costly implementation of blockchain data recovery plans
« Elevated costs for compliance and maintenance of equipment
« Significant expenses related to installing blockchain network security software

cost 15

« Positive impact of blockchain on financial transparency
« Prevention of financial fraud within accounting and auditing units
« Development of blockchain in accounting and auditing departments
« Reduction of internal control costs Economic factors 16
« Contribution to the transparency of financial statements
« Elimination of fraud factors in accounting and auditing units
« Increased efficiency in accounting and auditing departments

» Adoption of modern accounting and auditing systems
« Transformation of performance evaluation metrics
«Increased accountability and compliance within the organization
» Expansion of the application of new sciences and technologies in the financial
sector

Acceptance of new systems 17

» Automation of the auditing process
 Improvement in audit quality
« Effective reduction of audit time
« Decrease in audit costs
« Increased reliability and efficiency of data
Establishment of effective interaction among managers, auditors, and internal
auditors
« Testing, evaluating, and analyzing data

audit 18

« Opportunities arising from the adoption of global accounting standards
» Immutable and nearly hack-proof accounting ledger
* Reduced risk of inefficiency due to the presence of smart contracts
* Decreased tampering and reduced cyber risks due to validation Accounting 19
« Lower accounting costs
« Increased speed of settlement operations
» Enhanced operational productivity

« Approval of policies and actions with financial implications by elected
representatives
 Approval of annual or medium-term budgets
« A framework to ensure the maintenance of financial capacity
« Risk-taking within the scope of authority to achieve objectives
« Ability to revoke authorities
* Responsibility for service delivery while adhering to specified costs, quality, and
timelines
 Prudence and discretion in economic management
» Government accountability to citizens and effective methods for this

accountability

* Government responsibility regarding their policies and actions

Responsiveness 20
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concept

category row

 Accountability for actions taken

« Public oversight of government actions
« Citizen participation in program design
« Adherence to efficiency and cost-effectiveness

+ Penalties for unjustified justifications
» Compliance with relevant laws and avoidance of abuse of power

7.1.1 Axial Coding

The categories extracted from open coding are

classified into six groups: central category, causal

conditions,  intervening  conditions,  contextual
conditions, strategies (actions and reactions), and
outcomes.

» Central Category: Among all categories, three—

"Technology," "Political Factors,” and "Legal

Factors"—are considered central categories.

v" Technology: Includes concepts such as
leveraging opportunities, transparent information
placement and removal, risk-free blockchain,
absence of trial-and-error in  blockchain,
blockchain  constraints, operational  speed
enhancements, trust models based on algorithms,
and more time for R&D.

v' Political Factors: Includes suitable infrastructure,
balance between national positions and resources,
financial manager consensus, politician synergy,
and policy success.

v’ Legal Factors: Includes balancing positions and
resources, investment security through legislation,
preventing capital flight, blockchain implementation
efforts, legal reforms, compliance with regulations,
adaptability to legal changes, and incentives and
rewards.

7.1.2 Causal Conditions

Four categories—"Organizational Factors,” "Human

Factors," "Technological Factors," and "Environmental

Factors"—are identified as causal conditions.

e Organizational Factors: Includes
organizational culture, goals and strategies,
organization size, senior management support,
financial resources, training, and strategic
alignment.

e Human Factors: Includes employee
knowledge and skills, resistance to change,
training, and internal and external expertise.

e Technological Factors: Includes blockchain
complexity, its relative advantage over other
technologies, compatibility with company

conditions, and availability of blockchain
infrastructure.

e Environmental Factors: Includes successful
blockchain  adoption cases, legal and
regulatory issues, competition, collaboration
with  accountants and auditors, skilled
workforce, stakeholder participation, and the
blockchain ecosystem.

7.1.3 Strategies

Three categories—"Economic Environment," "Science
and Technology," and "Finance"—are identified as
strategies.

e  Economic Environment: Includes
investments in global and national
infrastructure, expansion of stock exchanges,
national income sustainability, globalization,
lifting sanctions, economic crises, banking
reforms, and monetary exchange changes.

e Science and  Technology: Includes
augmented reality business opportunities, e-
marketing, financial business intelligence,
standardization, security, and privacy.

e Finance: Includes financial resources,
budget  management, financial  risk
management, and cost reduction.

7.1.4 Contextual Conditions

Two categories—"Structural” and
considered contextual conditions.

e  Structural: Includes network security issues in
organizations, accounting and auditing process
limitations, blockchain system flaws, lack of
automation, unclear roles, and absence of a trust-
building organizational culture.

e Control: Includes insufficient oversight of
distributed ledger systems, lack of security and
efficiency to mitigate risks, and preventing
unauthorized data manipulation.

"Control"—are

5.1.7 Selective Coding and Theory Creation

As previously mentioned, grounded theory is a
qualitative research method named after the process of
deriving theory from the data gathered during research.
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This approach is proposed as an alternative to
traditional research methods that rely heavily on
hypothesis testing, confirmatory techniques, and
quantitative analyses.

In this study, the researcher aims to present a structural
model for the indices and components of blockchain
technology efficiency in accounting and auditing units.
To achieve this, a structured set of qualitative
techniques based on the grounded theory approach was
utilized to inductively design the structural model and
propose a theory regarding the efficiency of
blockchain technology.

Grounded theory is distinct and more enriching
compared to quantitative research. Specifically, this
study incorporates a synthesis of two contrasting
methodologies for grounded theory development:

e  Positivist Methodology: A quantitative
approach (quantitative content analysis)
rooted in Lazarsfeld's theory at Columbia
University (Glaser), which aids in theory
formation through analytical skills in coding
qualitative data.

e Interpretive Methodology: The pragmatic
philosophy and field methodology of the
Chicago School's interactionists, founded by
scholars such as Park, Thomas, Dewey,
Mead, and Blumer, and rooted in Strauss's
theory.  This  approach  emphasizes
autonomous individuals who assign meaning
to their social world using language.

The proposed structural model identifies factors and
conditions contributing to the emergence of blockchain
technology efficiency in accounting and auditing units.
These factors are categorized into four primary groups:

1. Organizational factors

2. Human factors

3. Technological factors

4. Environmental factors

The structural model operates within a specific
context, influenced by three overarching categories:
technology, political factors, and legal factors.
Furthermore, purposeful interactions among certain
components, such as human resource characteristics,
training, and costs, can lead to the implementation and
utilization of the model under study. Evaluating
blockchain  technology  efficiency  necessitates
considering these factors.

In subsequent stages, attention should be directed
toward other critical parameters and factors to
establish the groundwork for an effective process.
Economic, scientific, technological, and financial
strategies are essential for achieving desired outcomes.
These outcomes include economic impacts, adoption
of modern systems, auditing, accounting, and
accountability.

Selective coding is the primary phase in grounded
theory development, synthesizing the results of open
and axial coding to propose a theory. Selective coding
integrates and refines categories by organizing them
systematically to present and formulate a theory.

7.1.6. Model Testing

In this section, a questionnaire was developed based
on the proposed model's indices, components,
concepts, and categories. The questionnaire includes
129 questions using a five-point Likert scale: Very
Low (1), Low (2), Moderate (3), High (4), and Very
High (5).

After validation for content (through expert feedback,
advisor, and consultant revisions) and reliability
(Cronbach's alpha of 78%, exceeding the 70%
threshold in SPSS), the questionnaire was distributed
among the research population. Following the
exclusion of incomplete responses, 385 completed
questionnaires were analyzed.

To evaluate the research model, structural equation
modeling (SEM) based on covariance and
confirmatory factor analysis (CFA) was initially
employed. CFA assesses whether the questionnaire
items measure their respective underlying factors,
ensuring the validity of the items.

In this process, the structural equation modeling
measurement models were examined to verify whether
the designed questions accurately measure the
constructs and possess sufficient validity. LISREL
8.80 software facilitated this analysis.

Given the sample size, second-order variables, and
moderating relationships, the research model was
ultimately tested using partial least squares (PLS)
SEM with Smart PLS 3 software.

Confirmatory Factor Analysis of Questionnaire
Constructs

In the confirmatory factor analysis (CFA) of the causal
conditions variable, the model illustrated in Figure (1)
indicates that all indicators considered for the
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questions related to the model variables exhibit factor
loadings exceeding 0.30. This result reflects a strong
relationship  between the wvariables and their
corresponding indicators.

Moreover, the factor loadings between the first-order
and second-order latent variables also exceed 0.30,
which is reported as desirable and confirms the
validity of the relationships within the model. This
demonstrates that the designed constructs and their
measures  adequately represent the theoretical
framework, ensuring a robust structure for subsequent
analyses.

Confirmatory Factor Analysis of the Core Category
Variable

In the confirmatory factor analysis of the core category
variable, Figure 3 indicates that all the indices
considered for the questions related to the variables
have factor loadings above 0.30.

Confirmatory Factor Analysis of the Strategies
Variable

In the confirmatory factor analysis of the strategies
variable, Figure 3 shows that the factor loadings of all

0.43
4.5z = =*0_33
~<o.as
0.3 [ = J=o.29
z

L

the indices considered for the questions related to the
variables are above 0.30.

Confirmatory Factor Analysis of the Context
Variable

In the confirmatory factor analysis of the context
variable, Figure (4) illustrates factor loadings above
0.30 for all indices.

Confirmatory Factor Analysis of the Intervening
Conditions Variable

In the confirmatory factor analysis of the intervening
conditions variable, Figure (5) shows factor loadings
above 0.30.

Confirmatory Factor Analysis of the Outcomes
(Results) Variable

In the confirmatory factor analysis of the outcomes
variable, Figure (6) indicates factor loadings above
0.30 for all indices.

Testing the Research Model
Figure (7) presents the output of the standardized
estimation for the structural equation model of the
study's conceptual framework.
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Figure 1: Measurement Model of the Causal Conditions Variable in Standard Estimation Mode
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Figure (4): Measurement Model of the Context Variable in the Standard Estimation Mode
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Table (4): Goodness-of-Fit Indices for All VVariables

SRMR | RMR | AGFI GFI IFI CFI NNFI NFI [RMSEA Variable
0.071 0.039 0.83 0.94 0.92 0.93 0.96 0.90 0.026 Causal Conditions
0.072 0.042 0.91 0.91 0.96 0.90 0.91 0.93 0.041 Core Category
0.062 0.038 0.88 0.93 0.94 0.91 0.90 0.91 0.038 Strategies
0.075 0.048 0.83 0.93 0.90 0.96 0.95 0.91 0.024 Context
0.074 0.029 0.89 0.90 0.94 0.93 0.91 0.90 0.049 Intervening Conditions
0.077 0.048 0.82 0.94 0.91 0.95 0.96 0.95 0.013 Outcomes

Conclusion on Goodness-of-Fit Indices
e Factor Loadings: All factor loadings are
above 0.30, indicating a strong relationship
between the indices and the latent variables.
e Parameter Significance: All significance
values exceed 1.96.

e  Goodness-of-Fit Indices: All fit indices
show acceptable values, confirming the
model's fit.

e Validity and Reliability: Based on the
results, all measurement models demonstrate
appropriate validity and reliability.

Figure (7): Structural Model in the Standard Estimation Mode

It is worth mentioning that in Figure (13), the path
coefficients between all variables and categories are
shown. The highest path coefficient for causal
conditions relates to technological factors, which is
69%, while the lowest coefficient for causal conditions
pertains to organizational factors, which is 55%.
Similarly, the highest path coefficient for the core
category is linked to technology, with a value of 66%,
and the lowest pertains to political factors, with a value
of 63%.

For the intervening category, the highest path
coefficient relates to cost factors, which is 70%, while
the lowest is associated with human resources, at 61%.
Among contextual factors, the highest path coefficient
pertains to structural factors, with a value of 49%,
while the lowest relates to control factors, at 47%.

Among strategic factors, the highest path coefficient
corresponds to science and technology, at 58%, while
the lowest relates to educational environment factors,
at 52%. Finally, the highest and lowest path
coefficients for outcomes are associated with
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accountability and economic factors, at 72% and 50%,
respectively.
The relationships between the
variables are as follows:
e  Causal conditions have a 51% effect on the
core category.
e The core category influences strategies by
58%.

research

e The path coefficient of strategic factors on
outcomes is 54%.

e  Overall, the path coefficient of intervening
factors on outcomes is 44%, and the path
coefficient of contextual conditions on
outcomes is 42%.

17,'5(,15/7;2 3515

Figure (8): Structural Model in the Significance Coefficients Mode

8. Conclusion

In the present study, a grounded theory qualitative
approach was employed to develop a comprehensive
framework or theory for presenting an appropriate
model of the indices and components of blockchain
technology efficiency in accounting and auditing units.
The research progressed step by step following the
grounded theory methodology, ultimately extracting
129 concepts and 20 categories based on the
literature review and conducted interviews. Among
these categories, three were identified as core
categories, which, along with 17 other categories,
constitute the grounded theory derived from the
research.

To present the theory, both storyline and visual model
methods were used. The core categories of this study
are ""Technology," "'Political Factors," and "Legal
Factors," which provide context and meaning to the

other categories. In the visual model, the categories are
grouped into the following five groups:
1. Causal Conditions (4 categories):
o  Organizational factors
o Human factors
o Technological factors
o  Environmental factors
2. Strategies (3 categories):
o  Economic environment
o  Science and technology
o Financial
3. Context (2 categories):
o Structural
o  Control
4. Intervening Conditions (3 categories):
o  Characteristics of human resources
o  Training
o Cost
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5. Outcomes (5 categories):

o Economic factors
Adoption of modern systems
Auditing
Accounting
Accountability
Among these, the categories ‘‘Technology,"”
"Political Factors,” and "Legal Factors™ were
designated as core categories.

O O O O

8.1. Features of the Categories

e Technology: Includes taking advantage of
opportunities, information  transparency,

risk-free  blockchain  use,  enhancing
operational speed, and other technical
features.

e Political  Factors:  Includes  proper
infrastructure, balancing national resources,
consensus among financial managers,

coordination among policymakers, and the
success of political policies.

e Legal Factors: Includes balancing
resources, ensuring investment security,
preventing  capital  flight; amending

blockchain regulations, complying with legal
requirements, and adapting to changes.

8.2. Analysis of the Categories
The causal conditions in this study are particularly
divided into the following four groups:

1. Organizational Factors: Organizational
culture, strategic objectives, company size,
and other organizational characteristics.

2. Human Factors: Employee knowledge and
skills, resistance to change, availability of
internal and external specialists.

3. Technological Factors: Blockchain
complexity, its relative advantages, and its
compatibility with the company's conditions.

4. Environmental Factors: Successful
experiences of others using blockchain, legal
issues, competitors, and other environmental
factors.

On the other hand, strategic categories include
""Economic Environment," "'Science and
Technology,”"” and "Financial," identified as

purposeful actions to leverage blockchain technology
in accounting and auditing units.

The contextual categories address the structural and
control constraints and challenges in implementing
blockchain in these units.

8.3. Outcomes

The outcome categories reflect the impacts of
implementing blockchain in accounting and auditing
units. These effects include improved financial
transparency, reduced auditing costs, enhanced
audit quality, and other positive results in accounting
and financial systems.

8.4. Evaluation of the Proposed Theory's
Validity

In the second phase, a questionnaire was utilized to
evaluate the validity of the proposed theory. This step
involved localizing the conceptual model and
examining it within the research domain. The goal of
this phase was to assess and confirm the accuracy of
the extracted dimensions and concepts and implement
the final model.

8.5. Research Background

Based on the conducted reviews, very few studies have
explored the feasibility and development of a
comprehensive model for the *'structural model of
indices and components of blockchain technology
efficiency in accounting and auditing units' using a
grounded theory approach.

This study, considering the existing literature,
proposes a novel and localized model for identifying
and presenting these indices and components. Table
(5) presents a comparison of the findings and features
of the proposed model in this study with those of
previous research.
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Table (5): Comparison of the Present Study with Previous Research

a1ed abesn
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a1 40 uoieue|dxa JoIusIXsaY L
$10308)
uaamiaq sdiysuoire|al JojapoN
90U84840D

ssausAISUaYa1dwoD

Features

Title

Past Research

"The Impact of Blockchain and
Artificial Intelligence
echnologies on Audit Quality"

Hemati, 2024

The Application of Blockchain
in Accounting Systems

Mohammad et al.,
2024

Examining the Importance of
Blockchain in Accounting and
Auditing

Noori-Doabi &
Talebnia, 2023

The Impact of Blockchain
Technology on the Auditing
Profession

Totechi-Fatidehi et al.,
2022

Examining the Effects of
Blockchain on Financial
Reporting Quality

Liao et al., 2025

The Impact of Blockchain and
Artificial Intelligence on the
Auditing Process

Qader et al., 2024

The Use of Blockchain in

Accounting Information Liu et al., 2024
Systems
Awareness of Blockchain- Anis, 2023

Based Accounting Systems

Blockchain Technology in

i iti inaro et al., 2021
Accounting and Auditing Sinaro et al., 20

Review of Research Background and Final
Recommendations

A review of existing studies highlights innovation and
research gaps in the field. By synthesizing the existing
literature, it is evident that this study, titled
""Developing a Structural Model for the Efficiency
Indicators and Components of Blockchain
Technology in Accounting and Auditing Units",
using a grounded theory approach, stands out in terms
of novelty, innovation, and distinct advantages.

Given that the proposed model encompasses multiple
levels of analysis, practical recommendations have
been formulated based on real-world challenges and
the qualitative findings of this research through
exploratory interviews with experts and distributed

questionnaires. Below, these recommendations are
outlined:

1. Focusing on Factors Influencing Blockchain
Efficiency

Based on the findings and path coefficients of the
proposed model’s categories and concepts, it is
recommended to design a comprehensive and detailed
plan prioritizing the factors influencing the efficiency
indicators and components of blockchain technology
in accounting and auditing units. Special emphasis
should also be placed on creating an environment

conducive to supportive national policies and
legislation in this domain.
2. Investing in Infrastructure and Related

Technologies
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Specialized and  systematic  investments in
administrative infrastructure and technologies related
to blockchain efficiency indicators and components are
advised. Leveraging the existing potential in this area
can accelerate its development and adoption.

3. Promoting Collaboration Among Institutions and
Organizations

Changes in blockchain efficiency, particularly in
governmental  organizations, have significantly
impacted many institutions. Therefore, it s
recommended to adopt operational plans to align and
synergize these organizations for smoother adaptation
and mutual benefit.

4. Paying Attention to Key Influencing Factors

This study underscores the considerable impact of
legal, political, and technological factors,
particularly blockchain technology, on its efficiency.
Thus, it is proposed that relevant authorities at the
organizational and policy levels focus more on these
critical aspects to facilitate better outcomes.

5. Enhancing Organizational Strategies

Lastly, it is recommended that managers focus on
employing effective human resources, devising
policies and strategies, and emphasizing blockchain
efficiency in organizational processes to achieve more
impactful and effective results.

This structured approach can guide organizations in
implementing blockchain technology efficiently while
addressing challenges and capitalizing on its potential.

Ethical Considerations:

In the present study, which examines the efficiency of
blockchain technology in accounting and auditing
units using the grounded theory approach, adherence
to ethical principles is of paramount importance. First,
the privacy and security of financial data must be
carefully considered to ensure that sensitive
information is accessible only to authorized
individuals. Additionally, transparency of information
and compliance with regulations related to data
protection and financial transparency are fundamental
requirements of this research. Researchers must
maintain neutrality and scientific integrity in data
analysis and reporting of results, while also
considering the social and economic impacts of
blockchain technology. Lastly, respecting the rights of
participants and preventing potential misuse complete
the ethical principles of this study.
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