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ABSTRACT 

 

Fraud is regarded as one of the most severe issues and difficulties in today's business 

world. Though auditing is thought to be the check mechanism to prevent fraud, it is encountered 

with fraud risks like asset misappropriation and fraudulent reporting. The integrity of the 

accounts and audit management and a transparent internal audit system can play a significant 

role in ensuring audit quality. Again, emerging Blockchain Technology (BT) plays a vital role by 

providing a triple entry accounting system with its immutable nature. This paper, thus, aims at 

explaining the impact of integrity and effectiveness and transparency on audit fraud risk 

mitigation (AFR). It also evaluates the moderating role of blockchain technology in AFR. This 

research applies the Partial Least Square Structural Equation Model (PLS-SEM) to explain the 

causal relationship. Primary data are collected for this research from Bangladesh's accounts 

and audit professionals through a structured questionnaire. The findings of the study refer that 

the integrity and transparency in the accounting system and audit process significantly impact 

AFR. Again, the application of blockchain is found to moderate the relationship between 

integrity and AFR. Similarly, blockchain application moderates the relation between 

transparency and AFR. The study delves into evolving BT and its applications in the accounting 

and auditing landscape. Thus, with its original contribution to unveiling the moderating role of 

BT between integrity, transparency, and AFR, this research can help policymakers mitigate 

fraud and increase audit quality. 

 

Keywords: Audit Fraud Risk, Blockchain Technology, Integrity, Internal Audit Transparency, 

PLS-SEM  

 

INTRODUCTION 

 

An audit serves an essential function as an effective corporate governance tool, and 

auditing quality reflects good governance. The key objectives of the audit are to acquire strong 

evidence that no substantial misstatements of accounting records are caused by fraudulent 

activity and to provide reports in compliance with auditing standards (Xiao et al., 2020). 

However, many forms of fraud risks are commonly observed during the audit process. Assessing 

fraudulent risk factors, which are described by ISA 240 as "circumstances that suggest a motive 

or compulsion of misconduct or give an incentive to engage in fraudulent activities," is an 

efficient way to analyze significant misrepresentation resulting from fraud (IFAC, 2016, 

ISA240). Audit fraud risk can cause a misallocation of audit resources, resulting in an 

unsuccessful and unproductive audit (Low, 2004; Hajiha, 2012). It may even have a detrimental 

impact on the audit design procedure (Bedard & Graham, 2002). As a result, auditors must 



Academy of Strategic Management Journal   Volume 20, Special Issue 6, 2021 
 

 

 2         
 
Strategic Management & Decision Process          1939-6104-20-S6-212 

 
 

organize their assessment activities to improve audit quality and lowering the incidence of 

dispute (Arens et al., 2014; Bell et al., 2005).  

Auditing risk analysis methods are designed to detect and analyze the possibilities of 

significant misrepresentation in the accounting reports. The comprehension of the business and 

even its surroundings, the appropriate corporate accounting structure, and the organization's 

reporting structure form the foundation of auditing evaluation methods. The audit risk evaluation 

processes are carried out to offer a foundation for planning and carrying out additional control 

activities (IAASB, 2019, ISA 315 (Revised 2019)). Thus, the organization's integrity and internal 

audit transparency are significant to mitigate audit risk (Hanim et al., 2017). Integrity is usually 

described as utmost diligence in performing assigned responsibilities, acting without corrupting 

or misusing official power (Armstrong, 2005). Attachment to professional ethics, like morality 

and truthfulness, is characterized as integrity. Integrity can be explained as the extent to which 

individuals or groups meet the reasonable beliefs and assumptions of the environment 

surrounding those (Lobnikar & Meko, 2015).  

Whereas internal auditing is a significant and independent control procedure, external 

parties have neither the immediate, specific data about the activity accessible to internal 

members nor have other control techniques such as external auditing (Archambeault et al., 2008). 

Internal audit effectiveness and transparency can aid in overcoming the problem of asset 

misappropriation and fraudulent financial reporting generated by Audit Fraud Risk (AFR). 

Carcello, et al., (2020) investigated how the audit function adds value to businesses by mitigating 

risk. They discovered that companies with effective and transparent internal audit units report a 

higher reduction in risk and improved audit efficiency. 

Blockchain Technology (BT) arose with the booming advent of information technology 

for many uses. BT presents companies with good innovation to create and value proposition, 

unique information-sharing protocols and business applications, and revolutionary organization 

structure (Chin et al., 2021, Kabir et al., 2021a; Kabir et al., 2021b). Bonsón & Bednárová's 

(2019) research gave comprehensive thoughts on BT and the degree to which it may change the 

accounting and auditing frameworks. They argued that the use of BT in auditing might result in 

profound improvements. Kabir (2021) argued that the application of blockchain could bring 

transparency to the process. Again, transparency can ensure better risk management (Kabir et al., 

2019). Different studies show the importance of integrity and internal audit effectiveness for risk 

mitigation and quality audit (Archambeault et al., 2008; Arens et al., 2014; Bell et al., 2005; 

Carcello et al. 2020). Similarly, research highlights the application of blockchain technology for 

accounting, auditing, and taxation (Bonsón & Bednárová, 2019; Kabir, 2021). However, not 

many studies are available that combine the effects of integrity, transparency, and technology 

adoption on fraud risk mitigation. Moreover, the exploration of moderating role between 

transparency, integrity, and AFR made this study a unique endeavor. 

 

LITERATURE REVIEW  

 

Literature on Audit Fraud Risk 

 

In general, auditing is defined as the process of gathering, analyzing, assessing, and 

reporting investigations (Gibbins, 1984). Embracing organizational entrustment, organizing 

auditing, detecting, assessing, and acting to significant misrepresentation risk, and generating 

audit reports are all part of the auditing. The audit goals are to acquire confidence that there were 

no substantial misrepresentations in financial statements resulting from fraud or mistake and 

provide audit reports in line with audit principles (Xiao et al., 2020). Fraud is described as "a 

purposeful act by an individual or group of persons within the administration, those who are in 
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control of governing, workers, or third - party, involving the use of deceit to achieve an unfair or 

unlawful benefit" (IFAC, 2016, ISA240; Par.11). As a result, auditors must create an audit action 

plan and carry out auditing whose type, timeliness, and scope are based on and reactive to the 

estimated fraud risks (IFAC, 2016, ISA330). Luo (2021) conducted a study using a fuzzy 

analysis methodology to assess the number of misstatements; Xia & Qingling (2011) also made a 

holistic fuzzy analysis approach to analyze risk exposure at the policy level. An inappropriate, 

fraudulent risk evaluation, on the other hand, might result in a misallocation of audit resources 

and, finally, an unsuccessful and unproductive investigation (Hajiha, 2012; Low, 2004). 

According to ISA 240, there is a danger of failing to discover a significant 

misrepresentation in the audit process due to managerial or staff malfeasance. Management fraud 

manifests itself as false accounting and reporting practices, whereas staff frauds manifest itself as 

asset misappropriation (Alssabagh, 2020). Both types of fraud entail motivations or compulsion 

to conduct fraudulent activities and explain such actions (IFAC, 2016, ISA240). Committing 

frauds necessitate at least one of the three primary intentions: motivation or coercion, 

opportunity, and stance or justifications, collectively described as the "fraud triangle" (Jans et al., 

2010). 

According to Alssabagh (2016), correct evaluation of misstatements risk, particularly 

fraud risk, culminated in a balance between auditing quality and productivity by enabling 

auditors to determine the right degree of specified audit processes. Numerous research (Blay et 

al., 2008; Chang et al., 2008; Colbert, 1996; De Martinis et al., 2007; Razak et al., 2018) show 

that identifying important risk variables can assist auditors in guaranteeing quality audits, and 

therefore fraud risk mitigation is essential (Alssabagh, 2020). 

 

Literature on Integrity and Internal Audit Effectiveness and Transparency 

 

Currently, integrity is frequently debated, and different ideas have been conceived. 

Integrity is derived from the Latin word "integrate," that meaning "complete" (Irianto et al., 

2012). The term "complete" denotes that there are no flaws in the auditing process. Akir & Malie 

(2012) divided integrity into three categories: protection, accountability, and compliance. 

According to Githui (2014), persons with inadequate integrity and honesty are more likely to be 

involved in fraudulent acts. It is because persons with integrity are thought to be trustworthy, 

competent, professional, and confident. As a result, all of these characteristics will prevent 

individuals from engaging in deceptive practices. Therefore, it is possible to assert that integrity 

negatively correlates with the prevalence of fraud in an organization. Chen, et al., (2013) 

confirmed the above conclusion with their observations that CEOs' deficient in integrity are 

likely to disregard guidelines and standards to seek personal benefits at the expense of others; as 

a result, immoral judgments and frauds are more prevalent amongst them. 

Internal auditing has historically been a component of excellent company governance 

(Bowen, 2008; Crawford, 2007; Mallin, 2011). Today's company governance reform, an 

increasing board size, independent auditors, and management teams see internal auditing as a 

critical governance function that provides substantial advantages to the business. And to realize 

its role, internal auditing must demonstrate outstanding efficiency and effectiveness. Internal 

auditing is a crucial control measure that differs from other control procedures such as external 

auditing (Deloitte 2006; Jackson 2007; Rezaee, 2008; Rosenstein & Rose, 2006). Internal 

auditing functions are frequently the primary defense against disclosing mistakes, detecting 

inadvertent flaws produced by deficiencies in a firm's internal control system, as well as 

purposeful errors generated by deception. As a result, businesses with an excellent internal 

auditing division might have better reporting quality.  Internal auditing must show its efficacy 

through an assessment system linked to its stakeholder groups' aspirations (Feizizadeh, 2010). 
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(2012). Internal users have access to the relevant auditing details. External parties such as 

investors, lenders, experts, clients, and vendors do not have immediate and comprehensive 

evidence of past investigation positioning, accountabilities, and functions to accomplish 

assurance regarding financial reporting, conformance, and operational activities. Instead, existing 

governance reports accessible to external parties concentrate on administration, the supervisory 

board, and the audit firms. This disclosure imbalance has the effect of undermining stakeholders' 

faith in transparency as a fundamental component of good governance (Brancato & Plath, 2003; 

Holt & DeZoort, 2008). 

 

Literature on the Application of Blockchain in Accounting and Auditing  

 

Blockchain is a decentralized, shared database used to store and exchange data over a 

peer-to-peer channel (Ducas & Wilner, 2017). BT network participants manage and authenticate 

exact copies of the database collaboratively, with modules appended in blocks linked to a 

sequential loop of formerly verified blocks, using a unique hash. Every block newly created is 

displayed sequentially to align with the development of new and unalterable information.   The 

product includes information that alludes to the node that presaged it, guaranteeing that every 

effort to change the blockchain will necessitate the modification of every block already 

developed, which is incredibly difficult provided the distributed feature of BT (Buterin, 2014). 

Due to the considerable effect of the development of BT on accounting and audit 

professions, the American Institute of Certified Public Accountants (AICPA) has been tracking 

the present status of legislative issues to determine how CPA firms' activity might be impacted 

(AICPA, 2018). According to the AICPA's February 2018 bulletin, state governments of the 

USA like Arizona, New York, and Tennessee have filed blockchain-related policy in domains 

including bookkeeping, consensus mechanism, digital signature, and the legitimacy of BT 

transactional activities. BT has also piqued the curiosity of the Big 4 accounting firms. 

Consequently, several initiatives have begun. Coordination among leading financial and 

professional organizations has resulted in many projects focused on investigating the possibilities 

of BT for accounting and auditing. For example, Deloitte created Rubix, the first-ever BT-based 

interface that permits customers to develop a tailored database and consensus mechanism 

(Minichiello, 2015). Deloitte stated in 2017 that it had completed a BT-based audit using current 

audit standards to analyze a distributed ledger system (Das, 2017). Despite the promise of this 

issue in the accounting and auditing fields, there is a shortage of research in this area.  Recent 

academic research worth mentioning is a brief description of how blockchain allows for real-

time accountancy and auditing (Yermack, 2017). Fanning 7 Centers (2016) have identified the 

advantages of a BT-based auditing process (2016). Kiviat (2015) pioneered the concept of 

"triple-entry accounting" by applying a distributed system. Peters and Panay showed its use in 

banking transaction handling (2016). Kokina, et al., (2017); O'Leary (2017) discussed the impact 

of BT on accountancy by describing the fundamental ideas and background and the activities 

undertaken in this sector. 

 

Research Gap 

 

To achieve audit goals, the main course of auditing in the current risk-based audit system 

involves audits to recognize, analyze, and address the risk of significant misrepresentation. In the 

auditing process, auditors gather reasonable assurance by carrying out audit processes to 

discover substantial misrepresentations in financial statements (Xiao et al., 2020). According to 

Napel (2013), to minimize fraudulent activities and mitigate those risks, it is essential to note 

why an individual commits crimes. Nonetheless, identifying fraud is a complicated process that 
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needs an extensive understanding of the complexities of fraud, why someone would do it, and 

how this might be executed and disguised (Dellaportas, 2013). Cressey (1950) proposed the 

fraud triangle model that describes the variables contributing to persons' engaging in fraud. 

Cressey's idea has become famous as the "fraud triangle theory" overages (Kassem & Higson, 

2012). Numerous researches have been conducted to explain this model and see how it could be 

utilized as a predictive tool for organizations to predict or prevent fraud. According to the 

research conducted by Steven Dellaportas (2013), each part of the "fraud triangle" is the result of 

deceitful acts done by the convicts involved in the research (Dellaportas, 2013). Though the 

"fraud triangle" successfully identifies the factors influencing fraud risks, it is crucial to 

determine the factors playing the role to mitigate such risks. Several studies have been conducted 

to demonstrate the significance of integrity and internal audit effectiveness in risk mitigation and 

audit quality assurance (Archambeault et al., 2008; Arens et al., 2014; Bell et al., 2005; Carcello 

et al., 2020). Likewise, studies have emphasized the use of blockchain technology in accounting, 

auditing, and taxation (Bonsón & Bednárová, 2019; Kabir, 2021). However, there aren't many 

researches that combine the impacts of integrity, transparency, and technological innovation on 

audit fraud risk mitigation. Specifically, this research is a unique endeavor to explain the factors 

called integrity and audit effectiveness, and transparency which can play a significant role in 

audit fraud risk mitigation considering the moderating effect of blockchain application in the 

audit process. 

 

CONCEPTUAL FRAMEWORK 

 

Based on the literature review highlighting the need of identifying the factors including 

audit risk fraud mitigation, a conceptual model has been developed considering the role of 

integrity, internal audit effectiveness, and transparency as shown in Figure 1.  

 

 
FIGURE 1 

CONCEPTUAL FRAMEWORK 
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RESEARCH HYPOTHESES 

 

Integrity and Audit Fraud Risk (AFR) 

 

Employee integrity is critical for a firm to protect its people from engaging in fraudulent 

activities (Hanim et al., 2017). Many researchers discovered that transparency could discourage 

dishonest behavior. Integrity entails operating ethically and according to the firm's regulations 

and practices (Rosalina & Firmanto, 2012). When individuals have integrity, they are less likely 

to commit fraud because they feel that specific behavior is improper and would affect their 

confidence in operating fairly. Several researchers agree that having a high degree of integrity 

amongst managers would assist the firm in preventing immoral conduct amongst their staff. 

Morality and integrity are considered to have substantial impacts on fraud instances in Githui 

(2014)'s study. According to Chen, et al., (2013), a lack of Chief executive integrity in a firm is 

positively associated with the occurrence of fraud. The article examines leaders' fraudulent 

behaviors to gauge the extent of integrity in the organizations. The Louis (2004) investigation 

validated that if the accounts and audit personnel are honest, there will be no fraudulent activity. 

Based on the above discussion, we hypothesized: 
H1: Integrity has a positive impact on AFR mitigation. 

 

Internal Audit Effectiveness and Transparency (TR) and Audit Fraud Risk (AFR) 

 

Internal audit must comprehend and match its operations with the aspirations of its key 

stakeholders, top executives, and the supervisory board for auditing (Mallin, 2011). If it comes to 

setting internal auditing resources to risk supervision and controlling, this congruence guarantees 

that internal auditing and relevant parties have the same goals. Administrative transparency is 

defined by Bushman, et al., (2004) as the accessibility and scope of regulation information. This 

concept differentiates administrative transparency from financial transparency, which includes 

the availability and scope of financial disclosures of the company. Administration transparency 

is crucial in this setting because stakeholders depend on company-specific governance data to 

increase trust and policy decisions. According to Aghghaleh, et al., (2014), an inefficient non-

transparent audit committee has a favorable influence on fraud in many businesses since the 

audit committee members lack oversight, allowing staff to commit frauds. Hence, ensuring an 

effective and transparent internal audit process is essential to minimize audit fraud risk. Thus the 

following hypothesis is developed. 

 
H2: TR has a positive impact on AFR mitigation. 

 

Moderating Role of Blockchain Application (APB) and Audit Fraud Risk (AFR) 

 

Blockchain records are encrypted and unchangeable. BT is anticipated to be the “unique 

center of truth” (Appelbaum & Smith, 2018). A complete evaluation process may be offered, as 

well as the capacity to evaluate anomalies from a whole population instead of a percentage and 

perform audits on a regular schedule relying on trustworthy information on the blockchain 

platform (Kokina et al., 2017). As a result, operations like consolidations and affirmations might 

not be required in the future if BT is adopted.  KPMG has also recognized the promise of 

blockchain, stating that it enables quick and smart contracts, improves back-office activities, and 

cuts expenses (KPMG, 2017). KPMG collaborated with Microsoft to create its distributed 

blockchain ledgers. Their primary emphasis is on developing design options to handle 

blockchain deployment issues in financial services and governmental agencies (Kokina et al., 
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2017). Similarly, another BT-based initiative, Libra, a blockchain start-up (Allison, 2015) has 

created interest in its application in different business areas. According to Cai & Zhu (2016), BT-

based transaction recording is less mistake-prone as it ensures automatic operations and 

monitoring. Some researchers argued that BT can assist to minimize fraudulent activities and 

manipulations in audit operations (Cai & Zhu, 2016; Swan, 2015), and mitigate fraud 

risk (Kshetri, 2017), since an encrypted record cannot be changed. In the blockchain, records are 

kept in various locations, and each user receives a shared ledger; therefore, all records are 

accessible to each node in the network. This improves transparency, auditability, and efficacy 

allows for good accessibility while lowering the risk of fraud (Atzori, 2015; Palfreyman, 2015; 

Tapscott & Tapscott, 2016; Swan, 2015; Underwood, 2016). Hence, considering the role of 

blockchain in audit fraud risk mitigation the following hypotheses are considered. 

 
H3: APB has a positive impact on AFR mitigation. 

H4: APB moderates the relationship between Integrity and AFR mitigation. 

H5: APB moderates the relationship between TR and AFR mitigation. 

 

METHODOLOGY 
 

This study employs a quantitative way of evaluation to investigate the impact of integrity 

and internal audit transparency, with a focus on blockchain application as a moderator. The 

deductive technique was used in this research since it is connected to "creating an established 

theory-based idea (or hypothesis) and then designing a test procedure to demonstrate the 

applicability" (Wilson, 2010). This research is divided into two segments. First, the 

Measurement Model (MM) was tested to guarantee the study's consistency, accuracy, and 

acceptance. In the second section, a Structural Equation Model (SEM) is presented to analyze the 

influence of teacher and student preparedness.  

 

Variable Measurement 

 

This research framework includes three explicit and two moderating relationships. Two 

exogenous constructs called integrity and internal audit effectiveness and Transparency (TR) 

have been evaluated to find the direct impact of those on Audit Fraud Risk Mitigation (AFR) 

along with the direct impact of the Application of Blockchain (APB). The moderating role of 

APB on the relationship between integrity and AFR, TR, and AFR is also measured. Integrity is 

measured with items highlighting the honesty and trustworthiness of account and audit division's 

employees, the respect of account and audit division's employees towards the organizational 

policies and procedures, and the organizational culture of fair accounting practices. TR is 

represented by items including internal audit effectiveness, transparency, and acceptability. APB 

is explored with the items referring to blockchain's ability in ensuring a reliable accounting 

system, transparent accounting, auditing practices, and immutable features confirming no 

manipulation in accounting and auditing. Finally, AFR is measured with three items, including 

risk mitigation in asset misappropriation and fraudulent financial reporting. 

The hypotheses are tested employing information gathered with a five-point Likert scale. 

The scale has five levels of answers, with '1' representing 'strongly disagree' and '5' representing 

'strongly agree.' 

 

Research Data and Sampling 
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Data for this study were gathered from professional accountants and auditors from 

different institutions in Bangladesh. When the issue is fresh, primary information is always 

appropriate for this type of investigation, as secondary data is rarely sufficient to investigate a 

problem like this. Hence, this study employs primary data to assess the impact of Integrity and 

TR on AFR considering the moderating role of APB. A total of 99 respondents from the 

accountant and auditor categories have been selected as the sample size of the study. We applied 

the convenient sampling technique for the study. 

 

Data Collection Procedure and Period 

 

A structured questionnaire was created to analyze and forecast the influence of the 

independent variable on AFR to better identify audit risk mitigation factors. A survey was 

administered using a Google form. Face-to-face surveys are inconvenient in this COVID 19 

epidemic scenario, which is the reason for the online survey. It is easier and healthier for both 

participants and investigators. It also gave access to experienced accountants and auditors from 

all around Bangladesh. Furthermore, two academics, two accountants, and two auditors 

participated in phone interviews, ensuring the questionnaire's validity. The Google form survey 

link was distributed to the target respondents via email and social media applications. The survey 

using Google form eased the process of collecting data from various respondents from all over 

Bangladesh to get the needed replies. The survey began on June 25, 2021, and ended on July 9, 

2021. Hence, the survey period included a 15-day response time. 

 

RESULTS AND DISCUSSIONS 

 

Demographic Statistics 

 

Table 2 provides the response frequencies and percentages of the cohort across the 

demographic variables of the study. Table 1 shows that 100%of respondents have complete 

graduation. More than 72% of them have master's degrees or doctoral. Hence the respondents of 

the study are highly qualified. It also illustrates that 97% of the respondents are business 

graduates and around 72% of them are specialized in accounting and finance. About 34 of the 

respondents hold senior managerial positions and around 11% out of them are holding the 

positions of either chief accountant or CFO. Thus, a good portion of the respondents is holding 

decision-making positions.  More than 67% of the respondents have experiences of 3 years and 

more. About 74% of the respondents are either professional accountants or have relevant post-

graduate diplomas. To be specific, 36.5% of the respondents holding professional affiliations like 

ACCA, CA, CIMA, and CMA. 

 
Table 1 

DEMOGRAPHIC STATISTICS 

Area  Frequency Percentage 

Academic Degree Higher Secondary 0 0 

 Graduation 27 27.3 

 Master’s 70 70.6 

 Doctoral 2 2.1 

 Total 99 100 

Area of Concentration Accounting 47 47.4 

 Banking & Finance 24 24.3 

 Management 13 13.1 

 Other Business Discipline 12 12.1 
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 Non-Business Discipline 3 3.0 

 Total 99 100 

Professional Designation Accounts Executive 35 35.3 

 Accounts Manager 15 15.2 

 Chief of Accounts 5 5.1 

 Audit’ Executive 31 31.2 

 Audit Manager 7 7.1 

 CFO 6 6.1 

 Total 99 100 

Years of experience < 3 years 32 32.3 

 3–6 years 31 31.3 

 6–10 years 15 15.2 

 >10 years 21 2.1 

 Total 99 100 

Professional Qualification CA 14 14.1 

 CMA 17 17.2 

 ACCA 3 3.1 

 CIMA 2 2.1 

 PGD in in the relevant field 37 37.3 

 No professional degree 26 26.2 

 Total 99 100 

   

Assessment of Outer Model 

 

The measurement Model (MM) in Partial Least Squares Structural Equation Modeling 

(PLS-SEM), according to Hair, et al., (2016), is a component of a route model which contains 

the measures and associated connection with the latent constructs. Internal consistency, 

convergent validity, and discriminant validity must be used to evaluate the MM. 

 

 
FIGURE 2 

 MEASUREMENT MODEL WITHOUT MODERATING EFFECT 
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Indicators Reliability 

 

The magnitude of the Outer Loading (OL) is generally known as indicator reliability 

(Hair et al., 2016). SmartPLS 3.0 has been applied to analyze the OLs. Higher OL suggests that 

the indicators in a construct have more prevalent which has been represented by the construct 

(Hair et al., 2016; Henseler et al., 2015). According to Vinzi et al. (2010), the acceptable range 

for OLs should be 0.5, and the Average Variance Extracted (AVE) needs to be greater than 0.5. 

Hair et al. (2016) recommended removing the indicators with OL less than 0.5 whenever the 

removal of the indicator results in an increase in AVE over the cutoff point of 0.5. Consequently, 

all of the items ensure the reliability of the analysis as shown in Table 2 and Figure 2. (Table 2). 

 

 

Internal Consistency and Convergent Validity 

 

Internal consistency is a type of dependability used to evaluate if the questions used to 

test a concept have similar values (Hair et al., 2014). Hair, et al., (2016) propose composite 

reliability (CRI) score of more than 0.70 with laxity of 0.60-0.70 as the accepted level in a causal 

study based on Nunnally & Bernstein's (1994) reliability parameters. The CRIs (see Table 2) for 

all latent constructs in this investigation are greater than 0.7, reaching and surpassing the 

minimal cutoff score indicated by different studies (Hair et al., 2016; Nunally & Bernstein, 1994; 

Fornel & Larcker, 1981). Cronbach's alpha is also employed as a measurement of internal 

consistency dependability, which indicates consistency based on the correlation matrix of the 

measured constructs' indicators. Cronbach's alpha of 0.7 is considered satisfactory by Liouville 

& Bayad (1998); Sureshchandar, et al., (2002); Hair, et al., (1998), whereas Cronbach's alpha of 

0.80 suggests excellent trustworthiness of the research findings. Similarly, Nunnaly and 

Bernstein (1994) proposed that alpha values of 0.7 or higher imply excellent consistency. In this 

survey, each Cronbach's alpha score is greater than 0.7 (see Table 2), indicating that it meets the 

standard. 

The level of conformity among the questions in assessing a given notion is referred to as 

convergent validity. Investigators often evaluate the outer loadings of the indicators and the AVE 

to demonstrate convergent validity based on Hair, et al., (2016); Fornell & Larcker (1981) 

guidelines. Hair, et al., (2016) went on to claim that convergent validity is attained when the 

factor loading of all the items is more than 0.5 and no loading of any item from the other latent 

constructs is greater than the one being assessed. The scores in Table 2 meet the convergent 

validity requirements of Hair, et al., (2016). (Figure 3). 

Table 2 

RELIABILITY AND VALIDITY MEASURES 

Construct Item Loadings Cronbach’s Alpha Rho_A Composite Reliability AVE 

Audit Fraud 

Risk 

 

AFR1 0.785 

0.845 

 

0.907 0.765 AFR2 0.923 0.860 

AFR3 0.910  

Application 

of 

Blockchain 

APB1 0.904 

0.838 

 

0.903 0.757 APB2 0.795 0.845 

APB3 0.908  

Integrity 

INT1 0.834 

0.754 

 

0.857 
 

0.666 
INT2 0.800 0.771 

INT3 0.814  

Transparency 

 

TR1 0.833 

0.814 

 

0.890 0.729 TR2 0.834 0.822 

TR3 0.893  
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FIGURE 3 

 MEASUREMENT MODEL WITHOUT MODERATING EFFECT OF APB_INT AND 

APB_TR 

 

Discriminant Validity 

 

Discriminant Validity (DV) describes the degree to which a latent construct is empirically 

different from another construct (Hair et al., 2014). There have traditionally been two frequently 

used measurements of DV. The first technique is to assess cross-loadings. To be more precise, an 

indicator's OL on the related latent construct should be larger than its cross-loadings on other 

constructs (Hair et al., 2016). The Fornell-Larcker criteria contrast the square root of AVE with 

the construct correlations as the second method of measuring DV. The square root of each latent 

variable's AVE ought to be higher than the construct with which it has the best association 

(Venkatesh & Morris, 2000; Hair et al., 2016).  The cross-loading in Table 3 and Fornell-Larcker 

scores in Table 4 fulfill the needed criteria because no indicator demonstrated greater loading in 

any other construct other than its parent construct (Chin, 1998; Hair et al., 2016). 

 
Table 3 

CROSS LOADINGS 

 AFR APB INT TR 

AFR1 0.788 0.597 0.570 0.631 

AFR2 0.923 0.770 0.631 0.740 

AFR3 0.910 0.789 0.668 0.729 

APB1 0.758 0.904 0.632 0.721 

APB2 0.659 0.795 0.480 0.640 

APB3 0.739 0.908 0.670 0.674 

INT1 0.680 0.642 0.834 0.614 

INT2 0.463 0.424 0.800 0.469 

INT3 0.568 0.578 0.814 0.582 

TR1 0.675 0.625 0.508 0.833 

TR2 0.624 0.598 0.637 0.834 

TR3 0.748 0.765 0.624 0.893 
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Table 4 

FORNELL-LARCKER CRITERION 

 AFR APB INT TR 

AFR 0.875    

APB 0.827 0.870   

INT 0.714 0.687 0.816  

TR 0.802 0.781 0.689 0.854 

 

Although the Fornell-Larcker criterion is a legitimate measure of DV, this can give a 

further theoretical explanation. As a result, academics have proposed a technique known as the 

Heterotrait-Monotrait Ratio (HTMT)  to assess DV (Henseler et al., 2015). This method involves 

comparing a set threshold value to the correlations between the constructs. Teo, et al., (2008) 

proposed a 0.90 criterion to provide an appropriate HTMT for DV. Table 5 shows that all of the 

HTMT ratios are less than 0.90. Hence, it is claimed that all constructs in the study are different 

from one another and exhibit required DV. 

 
Table 5 

HETEROTRAIT-MONOTRAIT RATIO (HTMT) 

 AFR APB INT TR 

AFR     

APB 0.877    

INT 0.873 0.839   

TR 0.863 0.840 0.867  

 

Assessment of Inner Model 

 

PLS-SEM depicts the core ideas of the path model by incorporating latent construct and 

their path connections (Hair et al., 2016). The key criteria for evaluating the inner model in PLS-

SEM are non-collinearity, the degree of R2 values, the f2 effect size, predictive relevance Q2, 

and path coefficient relevance (Hair et al., 2016). The coefficient of determination (R2) is 

utilized by the determinants to measure the variation in the endogenous construct (Chin, 1998). 

Furthermore, the effect sizes suggested by f2 for each independent variable were calculated and 

assessed using Cohen's criterion (1988). Q2's predictive capacity was determined using the 

bootstrapping technique (Chin, 1998; Fornell & Cha, 1994; Hair et al., 2011; Henseler et al., 

2015). Finally, the resulting route coefficients indicate the predicted connections between the 

variables, and their standardized values vary from –1 to + 1 (Hair et al., 2016).  

                                                                       

Non-collinearity Test 

 

In evaluating the inner model, first, we checked the probable multicollinearity (Hair et al., 

2016). To identify the unavailability of correlations among the items, we examined the 

collinearity of the indicators. Collinearity is assessed using the variance inflation factor (VIF). 

To assert that there is no collinearity, VIFs need to be less than 3.3 (Henseler et al., 2015). 

Following that, the VIFs are examined using a bootstrapping method.   Non-collinearity is 

assured for this research as shown in Table 6 (Hair et al., 2016). 
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Coefficient of Determination (R
2
) 

 

R
2
 is a parameter that describes a model's forecasting accuracy. The coefficients indicate 

the exogenous constructs' cumulative influence on the endogenous construct. If the R
2
 

score exceeds 15%, it is deemed good (Falk and Miller, 1992). Cohen (1988) and Chin 

(1998a) proposed three degrees of SEM: poor (0.02 to 0.19), medium (0.13 to 0.33), and 

substantial (0.26 to 0.67). For this research, the R
2
 scores both with and without moderating 

effects are shown to be substantial. 

 

 

 

 

 

 

 

 

Effect Size (f
2
)  

 

The change in R
2
 for the elimination of a particular exogenous construct from the model 

is measured by f
2
. It reflects whether the removed predictor has a statistically significant 

influence on the endogenous construct (Hair et al., 2016; Callaghan et al., 2007). The f
2
 

is classified as big, moderate, and smaller based on the scores of 0.350, 0.150, and 0.020, 

respectively (Cohen, 1988).  

 
Table 8 

EFFECT SIZE (F-SQUARE) 

 
AFR (f2) Effect Size 

AFR   

APB 0.293 Medium 

INT 0.064 Large 

TR 0.158 Medium 

 

According to the standard set by Cohen (1988), Table 8 ensures that both of APB and TR 

have medium effects on AFR. On the other hand, integrity has a large impact on AFR. 

Table 6 

 COLLINEARITY (VIF) STATISTICS  

Statistic VIF 

AFR1 1.554 

AFR2 3.142 

AFR3 2.922 

APB1 2.700 

APB2 1.536 

APB3 2.779 

INT1 1.408 

INT2 1.638 

INT3 1.564 

TR1 1.672 

TR2 1.798 

TR3 2.086 

Table 7 

R SQUARE 

 
R Square 

R-Square      

Adjusted 

AFR (Without Moderating Effect) 0.762 0.755 

AFR (With Moderating Effect) 0.792 0.781 
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Predictive Relevance (Q2) 

 

Stone-Geisser's values of Q
2
 should be assessed as the predictive accuracy criteria 

(Geisser, 1974; Stone, 1974). To evaluate the Q
2
 of cross-validated redundancy and cross-

validated communality, the blindfolding technique was utilized. As per Hair, et al., (2016), Q
2
 

values larger than zero for a given reflecting outcome variable in an SEM shows the route 

model's predictive significance. Child (2006), on the other hand, suggests that values of 

communlaity less than 0.2 need to be eliminated. 

 
Table 9 

 CONSTRUCT CROSS VALIDATED COMMUNALITY 

 
SSO SSE Q² (=1-SSE/SSO) 

AFR 297.000 145.215 0.511 

APB 297.000 150.435 0.493 

INT 297.000 198.518 0.332 

TR 297.000 165.294 0.443 

 
Table 10 

CONSTRUCT CROSS VALIDATED REDUNDANCY 

 
SSO SSE Q² (=1-SSE/SSO) 

AFR 297.000 129.110 
 

APB 297.000 297.000 0.562 

INT 297.000 297.000 
 

TR 297.000 297.000 
 

 

The Q
2
 value was measured using a blindfolding procedure and all the Q

2
 values satisfy 

the required criteria as per Child (2006); Hair, et al., (2016). 

 

Results of Direct Hypothesis  

 

Five hypotheses are tested for this research out of which three are direct and two are 

moderating. With 5000 bootstrapping samples, PLS was used to determine the p-values. P-values 

were derived from SmartPLS 3 at a 95% confidence level, which is the accepted threshold in 

social science researches (Bickel, 2012; Cox & Hinley, 1979; Tacq & Tacq, 1997). 

 
Table 11 

 PATH COEFFICIENTS (DIRECT EFFECT) 

Metrics 

Hypotheses 

Original 

Sample 

Sample 

Average 

Standard 

Deviation 

T 

Values 
P Values 

Hypothesis 

Decision 

INT -> AFR 0.180 0.172 0.088 2.053 0.000 Accepted 

TR -> AFR 0.330 0.360 0.141 2.345 0.019 Accepted 

APB -> AFR 0.447 0.423 0.112 4.003 0.000 Accepted 

 

The data shown in table 11 indicate that all the direct hypotheses are accepted at a 95% 

confidence level. The beta value (β=0.180) suggests that integrity and AFR have a positive 

connection. TR, with a beta of 0.330, also has a favorable effect on AFR. As a result, hypotheses 

1 (H1) and 2 (H2) are confirmed. Similarly, with a beta value of 0.447, APB has a favorable 

influence on AFR. Thus, hypothesis 3(H3) is also supported. 
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Result of Moderating Hypotheses 

 

Chin, et al., (2003) presented a two-stage strategy to assessing the moderating impact. We 

applied the two-stage approach to our study. The results in Table 12 show that both hypotheses 4 

(H4) and 5 (H5) are accepted at a 5% level of significance. Hence, we can conclude that the 

Application of Blockchain (APB) has a significant role in moderating the relationship between 

integrity and AFR. Similarly, APB positively moderates the relationship between TR and AFR. 

 
Table 12 

PATH COEFFICIENTS WITH MODERATING EFFECTS 

Metrics 

Hypotheses 

Original 

Sample 

Sample 

Average 

Standard 

Deviation 

T 

Values 
P Values 

Hypothesis 

Decision 

INT -> AFR 0.217 0.207 0.073 2.959 0.003 Accepted 

TR -> AFR 0.427 0.446 0.094 4.541 0.003 Accepted 

APB -> AFR 0.345 0.336 0.084 4.115 0.000 Accepted 

Moderating 

Effect of 

APB_INT 

0.228 0.208 0.070 3.271 0.001 Accepted 

Moderating 

Effect of 

APB_TR 

0.233 0.166 0.108 2.150 0.032 Accepted 

 

Research Implications 

 

The research's theoretical implication is evolving in the notion that it offered a novel 

paradigm for Audit Fraud Risk Mitigation (AFR). First, this study evaluated the role of integrity 

and audit committee Transparency (TR) in mitigating fraud risk. The findings demonstrated that 

integrity has a role in understanding AFR. Similarly, TR is a strong predictor of AFR. The 

finding supports the earlier research results where the role of integrity and internal audit 

effectiveness and transparency are explained separately (Aghghaleh et al., 2014; Blay et al., 

2008; Bushman, 2004; Chang et al., 2008; Colbert, 1996; De Martinis et al., 2007; Githui, 2014; 

Malin, 2011; Razak et al., 2018). Second, this paper evaluated the role of Application of 

Blockchain (APB) as a moderator. The role of APB in moderating the relationship between 

integrity and AFR is significant. Likewise, APB positively moderates the relationship between 

TR and AFR. Though earlier studies found the role of APB in accounting and auditing functions 

(Bonsón & Bednárová, 2019; Chin et al., 2021; Kabir, 2021), this research is a unique attempt to 

examine the moderating role of APB. Thus, we developed a new conceptual framework using 

integrity, TR, and APB as predictors, adding a fresh perspective to identifying the areas to focus 

on in audit fraud risk mitigation. This study filled the research gap by developing a new 

conceptual model. 

This study is anticipated to offer policymakers guidelines for ensuring quality audits 

while reducing the chances of fraud. It will aid in understanding the significance of establishing 

internal audit transparency and effectiveness.  It also guides the application of modern 

technology like BT for auditing to ensure integrity and transparency, which ultimately will 

mitigate audit fraud risk and assure quality audit.  

 

CONCLUSION AND SCOPE FOR FUTURE RESEARCH 

 

The primary objective of this paper was to assess the impact of integrity and internal 

audit effectiveness transparency on Audit Fraud Risk mitigation (AFR). The unique feature of 
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the study is the inclusion of the Application of Blockchain technology (APB) as a determinant of 

AFR. In evaluating the suggested study model, data were collected from professional 

accountants and auditors from different institutions in Bangladesh. Data are analyzed using 

SmartPLS version 3.0. The study's findings showed significant empirical confirmation of all our 

presented assumptions when employing the moderating role of blockchain applications. The 

results confirm that APB has the highest impact on AFR with a beta of 0.447. 

Similarly, internal audit effectiveness and transparency positively affect AFR with a beta 

of 0.330, while integrity has a beta of 0.180, positively impacting AFR. The moderating role of 

APB between integrity and AFR, and TR and AFR is also statistically significant. Most 

importantly, the exogenous constructs can explain the variation in AFR 79.2% while considering 

the moderating effect of APB. The research findings support the assumptions of the importance 

of integrity and internal audit effectiveness and transparency in dealing with audit fraud risk as 

found in the earlier research of Bonsón & Bednárová (2019); Chin et al., (2021); Kabir et al., 

(2021a); Kabir et al., (2021b). Again, the significance of moderating role of APB proves the 

earlier research (Blay et al., 2008; Chang et al., 2008; Colbert, 1996; De Martinis et al., 2007; 

Razak et al., 2018) claims where blockchain technology is thought to be an essential addition for 

quality of accounting and auditing. However, our research is distinct from all the other studies 

mentioned, as we proposed a unique model incorporating the moderating role of blockchain.     

This study is limited by a few aspects that have provided room for further investigations. 

This research is only being done in Bangladesh, a newly graduating developing nation; therefore, 

it cannot accurately represent other developing nations. Thus, it is proposed that research 

comparing emerging nations be initiated. A comparison between emerging and developed 

countries is also possible. More research may be needed to address significant issues about the 

use of surveying; a longitudinal survey technique might be used in this regard. Moreover, 

investigating unobserved heterogeneity in the use of SEM to study the influence of integrity and 

TR on AFR would be fascinating. 
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