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Abstract 

The paper aims to highlight the most important factors affecting using computer-assisted auditing 
tools and techniques, with special attention given to three levels covering these factors: environmental 
level, audit firm level, and individual level. This requires two steps. The first one is to argue the models 
used in the adoption and implementation of technology. The second step is to review the academic 
literature on auditing that examines the factors affecting the usage of computer-assisted auditing tools 
and techniques. The researcher has presented a conceptual framework for a comprehensive 
understanding of factors affecting the use of computer-assisted auditing tools and techniques, which is 
beneficial for professional bodies and audit firms as well as researchers. 

 
 

Introduction 
Recently, technology has advanced rapidly, and as a result, it has significantly influenced the audit 

profession (Tarek, Mohamed, Hussain, and Basuony, 2017; Pedrosa, Costa, and Aparicio, 2020), especially 
in performing the audit function (La Torre et al., 2018; Kozlowski, 2018). So, audit firms have no choice but 
to adopt the implementation of technology, as well as auditors (Allbabidi, 2021); in particular, using 
CAATTs plays an important role in enhancing the auditing process (Daoud, Marei, Al-Jabaly, and Aldaas, 
2021).  

Auditing research related to this issue has been divided into two categories: some of them have focused 
on computer-assisted auditing tools and techniques (CAATTs) (Handoko, Sabrina, and Ayuanda, 2019; 
Mansour, 2016), and others have focused on generalized audit software (GAS) (Kim, Kotb, and Eldaly, 
2016). Because generalized audit software (GAS) is one type of computer-assisted auditing tool and 
technique (Kim, Kotb, and Eldaly, 2016), this study has pursued the factors affecting the use of computer-
assisted auditing tools and techniques (CAATTs), which are more general than generalized audit software 
(GAS).  

Computer-assisted auditing tools and techniques (CAATTs) are the tools and techniques that are used 
in the auditing profession for both external and internal audits, depending on information technology 
(Handoko, Sabrina, and Ayuanda, 2019) in collecting and analyzing data (Pedrosa and Costa, 2012) that 
help auditors achieve audit work effectively and efficiently (Rosli, Yeow, and Siew, 2012). In other words, 
CAATTs can be defined as the use of technology in performing audits, which includes automated working 
papers and traditional word processing applications (Braun and Davis, 2003), as well as certain software 
products that are designed especially for auditing tasks (Pedrosa, Costa, and Aparicio, 2020).  

The spreadsheet applications and software for professionals are good examples of CAATTs. The 
auditor can use CAATTs for a lot of work tasks; for instance, spreadsheet applications can be used to create 
and examine audit work papers (Handoko, Sabrina, and Ayuanda, 2019). The software can be used for 
summarizing data and detecting anomalous data and information, and it can also be used for analytical 
procedures (Boritz and No, 2011; Handoko, Sabrina, and Ayuanda, 2019). Auditors can also use CAATTs 
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to determine audit evidence, in particular trace-back electronic evidence, as well as assess audit evidence 
(Boritz and No, 2011). 

Briefly, Computer-assisted auditing tools and techniques (CAATTs) can be used in testing the client’s 
information system, implicitly or explicitly, (Jakšić,2009; Handoko, Ariyanto, and Warganegara, 2018) as 
well as audit work process (Bierstaker, Janvrin, and Lowe 2014; Handoko, Sabrina, and Ayuanda, 2019). 

Many researchers have emphasized that auditors need to use Computer-assisted auditing tools and 
techniques in their work that can help them to conduct an audit efficiently and effectively(Curtis and Payne 
2008; Jenkins and Pinkney 1978; Pedrosa, Costa, and Aparicio, 2020 ); in addition, further research is still 
required on the topic of computer-assisted auditing tools and techniques (CAATTs) (Janvrin et al. 2008; 
Byrnes et al. 2015; Mansour 2016; Lins et al. 2016;  Pedrosa, Costa, and Aparicio, 2020). 

For the lack of CAATTs' usage in developing countries, the current study draws on prior research in 
information systems and auditing to explore the factors that might lead auditors to use the advanced 
technology in their fieldwork from a comprehensive approach. The key research question that motivates 
this work is: 

What are the main factors influencing significantly the usage of computer-assisted auditing tools and 
techniques (CAATTs) in the auditing profession? 

The main objective of this research article is to develop a model from a comprehensive approach based 
on the technology acceptance model (TAM), the technology organization environment model (TOE), and 
the unified theory of acceptance and use of technology (UTAUT) as well as prior research in auditing that 
is related the same issue. 

The findings of this study are expected to make a difference in the accounting field, in particular the 
auditing discipline. This is because, it provides a wide useful insight into the determinates affecting 
technology usage in the auditing profession which can help regulators to consider this issue when they 
intend to set up or update regulations, as well as professional bodies for maintenance standards. This study 
is also expected to be a good guide for audit firms as they improve their policies and procedures. Besides, 
it encourages audit firms to take action in using technology as a tool to enhance the auditors’ performance. 

The remainder of this paper is organized as follows. The second section reviews the theoretical 
background of the research and develops a comprehensive model. The last section concludes the paper and 
offers additional future research. 
 
Literature Review: 
Theoretical Background 

For many years, prior research in IS and IT has proposed, developed, and applied several models to 
test the adoption and implementation of technology. On the other hand, several auditing research has been 
pursued on technology acceptance depending on these models. The main three models have been used in 
most auditing research are the technology acceptance model (TAM) (Davis 1989; Davis et al., 1989), the 
technology organization environment (TOE) framework (Tornatzky and Fletscher, 1990), and the unified 
theory of acceptance and use of technology (UTAUT) (Venkatesh, Morris, Davis, and Davis, 2003).  

The technology acceptance model (TAM) focuses on the effect of characteristics of the computerized 
information systems on the end user’s behavior and motivation, and consequently its influence on his 
acceptance to use it in his work (Davis, 1985). 

Davis,1989 provides the technology acceptance model (TAM) by developing and validating two 
variables, perceived usefulness and perceived ease of use, which are considered the main determinants for 
user acceptance of information technology. 

Davis et al., 1989 defined perceived usefulness as “the prospective user’s subjective probability that 
using a specific application system will increase his or her job performance within an organizational 
context”, and Davis,1989 also defined perceived usefulness as "people believe that using the new system 
will provide value-added in their work". Additionally, Davis et al., 1989 defined perceived ease of use as 
“the degree to which the prospective user expects the target system to be free of effort”, and Davis,1989 
defined it as a "person believe that using the system would be easy and no difficulties”. 
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Although both variables, perceived usefulness and ease of use, have a positive association with 
technology acceptance (Davis et al., 1989), the effect of perceived usefulness on the actual use of technology 
is stronger than the effect of perceived ease of use on the actual use of technology (Davis, 1989). 

In 1990 Tornatzky and Fletscher introduced the technology organization environment (TOE) theory 
that overlooked the individual perspective (Widuri, R., O’Connell, B., and Yapa, P. W. 2016) and added the 
technological aspects. In other words, according to the technology organization environment (TOE) model, 
the decision-making process of technology adaptation depends on three aspects: technology, organization, 
and environment. Technology factors include all aspects of technology inside and outside the organization 
(Awa et al., 2015; Handoko and Thomas, 2021). Organizational factors are those factors related to business 
activity, support of management, organizational culture, and corporate structure ( Handoko and Thomas, 
2021). Environmental elements cover factors that surround the company and affect its operations such as 
government, competitors, and suppliers (Doğanay, 2019). Although these three dimensions are useful for 
auditing research on technology acceptance from the audit firm’s perspective, it is no applicable to research 
on technology acceptance from the auditors’ viewpoint (Doğanay, 2019; Handoko and Thomas, (2021). 

In 2003, Venkatesh, Morris, Davis, and Davis stated a theory, called Unified Theory of Acceptance and 
Use of Technology (UTAUT), by a combination of some models, one of them was Technology Acceptance 
Model (TAM). For Unified Theory of Acceptance and Use of Technology (UTAUT), technology acceptance 
depends on two dimensions, contextual factors and individual characteristics, (Pedrosa, and Costa, 2012), 
and includes four variables, performance expectancy, effort expectancy, social influence, and facilitating 
conditions, to determine the impact of human behavior on technology acceptance (Handoko, Ariyanto, and 
Warganegara, 2018).   

For more details, performance expectancy refers to the individual’s beliefs that he can achieve the 
expected performance or gain benefits by using a specific system or a specific tool (Williams, Rana, Dwivedi, 
and Lal., 2011). Effort expectancy is the expected individual’s effort to use a specific system or a specific tool 
in executing the work (Handoko, Ariyanto, and Warganegara, 2018) and how this system or tool makes the 
work easier (Dwivedi, Rana, Chen, and Williams, 2011). Social influence is the individual’s belief that others 
expect that, he should use a specific tool or a specific technique (Handoko, Ariyanto, and Warganegara, 
2018). Facilitating conditions refer to the availability of facilities and technical infrastructure that are 
necessary to use computerized tools and techniques (Venkatesh, Morris, Hall, Davis, Davis, and Walton, 
2003).  

What is mentioned before illustrates some important information that can lead to a research gap that 
needs to fullfil. First, the TAM model concentrates on perceived usefulness and perceived ease of use in 
measuring technology acceptance which are considered good indicators for auditors ‘acceptance and the 
focus of the Unified Theory of Acceptance and Use of Technology (UTAUT) is also on the individual 
technology acceptance by examining the four factors: performance expectancy, effort expectancy, social 
influence, and facilitating conditions. The third model, the TOE model, is applicable to determine factors 
affecting technology acceptance at the level of the audit firm and ignores individuals’ factors. Then, it is 
important to build a comprehensive model that includes auditors’ factors, besides other factors inside and 
outside the audit firm that influence the technology implementation for both, the auditor and the audit firm.  

Second, from the review of previous auditing research, it is found that most of the studies have basically 
focused on the acceptance or adaptation of technology, particularly in developing countries, despite this 
decision is no longer optional and becomes obligatory, especially in the light of the effects of both 
coronavirus pandemic and the rapid extension of the fourth industrial revolution on the auditing 
profession. Besides, although IT development requires more technology-based audits, there are very few 
studies related to the use and importance of IT in auditing are conducted within the developing country 
(Tarek, Mohamed, Hussain, and Basuony, 2017).  

It means that determining factors affecting the usage of computer-assisted auditing tools and 
techniques (CAATTs) from a comprehensive perspective with three different dimensions, business 
environment, audit firm, and auditors themselves, will absolutely provide a more complete picture that 
may be a motivation for more research in this area. Then, this study is to specify the determinates of using 
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the CAATTs from a comprehensive standpoint. For this purpose, the next part of the literature review is to 
build this comprehensive model. 
Theoretical Model 

In the previous section, the aforementioned approaches or models that have been relied on to specify 
determinates affecting technology acceptance in auditing research are the starting point to build a unique 
and comprehensive model for the auditing discipline. 

As mentioned previously, we need to have a specific model for auditing to cover all factors that are 
expected to influence the usage of computer-assisted auditing tools and techniques (CAATTs) from a broad 
perspective. So, this study provides a comprehensive model that has been designed based on the three 
models that are discussed before and in the light of the prior research that will be discussed in this section. 

This model suggests three levels of factors that affect the use of computer‑assisted auditing tools and 
techniques. The first level is the level of the business environment, the second level is the audit firm level, 
and the third one is that of individuals. 

 
A more detailed specification of the model will be discussed below, and it is likely to generate a deep 

understanding of factors related to the three levels that affect the usage of computer‑assisted auditing tools 
and techniques. Then, the discussion will be divided into three levels: environmental level, audit firm level, 
and individual level.  
 
Business Environment Level 

The business environment of the audit profession, or audit firm, refers to the domain the audit 
profession can be conducted which includes professional bodies, regulators, auditees, and competitors, 
(Widuri, R., O’Connell, B., and Yapa, P. W. 2016), and therefore, business environment factors are those 
which are involved in the business environment and influence, implicitly or explicitly, on the auditors’ 
attitude as well as an audit firm, and audit firm has no authority on it or at least has a little control on it. 
Hence, the main factors related to the business environment that affect the usage of computer-assisted 
auditing tools and techniques (CAATTs) are the client, competitors, and professional bodies. 
 
The client 

Recently, the audit profession, especially financial auditing, has faced many difficulties and challenges 
with present and future that have been posed by a large volume and diversity of data which increased from 
day to day as well as complications have occurred regarding the auditee (Pedrosa, Costa, and Aparicio, 
2020). It means that the activity of the auditee and his business size can play an important role to enforce 
the audit firms, especially engagement partners and leaders, to use computer-assisted auditing tools and 
techniques (CAATTs) (Widuri, R., O’Connell, B., and Yapa, P. W. 2016). 

On the other hand, in the business world, companies always invest in information technology to 
promote operational performance and financial reporting quality (Wicaksono and Lusianah, 2016). 
Consequently, the accounting information system has been changed from paper-pencil-based functions to 

Individuals

Audit Firm

Business 
Environment
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computer-internet and software-based functions (Ashok, and MS,2019). So, audit firms should consider the 
advanced accounting information systems of their auditees when they specify audit strategies to be aligned 
with these systems (Allbabidi, 2021; Mansour,2016). As a result, audit firms need to adopt computerized 
tools and techniques and determine the essential requirements for using them. In other words, because of 
the continuous increasing development of information technology (IT) in the worldwide business 
environment, and consequently in auditees, audit firms have no choice but to adopt different and several 
computer-assisted auditing tools and techniques (CAATTs) (Kim, Kotb, and Eldaly, 2016), in particular for 
clients with the more complex accounting information systems (Handoko, Sabrina, and Ayuanda, 2019). It 
is necessary for an audit firm to be compatible with the auditees’ accounting information systems (Allbabidi, 
2021 ) from the first step of planning the audit engagement to the last one of producing the audit report. In 
particular, in developing countries, the evaluation and examination of an auditee's information technology 
are not conducted sufficiently and adequately by auditors (Ismail and Abidin, 2009; Mansour, 2016; 
Allbabidi, 2021). 

In brief, the client’s characteristics, particularly the auditee’s size, large volume and diversity of data, 
and  information technology used in the information system, are the fundamental determinants of the usage 
of computer-assisted auditing tools and techniques (CAATTs) in auditing tasks.  
 
The competitors 

The effect of technological advances on the business environment will definitely convert the 
competitive landscape (Zhu et al., 2006) because it imposes new requirements for competition that argue 
companies to do their best to have a competitive advantage over others (Chan et al., 2012). Consequently, 
IT adaptation by several firms in the market will encourage others, especially competitors, to make the same 
(Enaizan et al., 2020; Zhu et al., 2003; Daoud, Marei, Al-Jabaly and Aldaas,2021 ). 

Likewise, competitive pressure is a substantial motivation for audit firms to utilize CAATTs (Rosli, 
Yeow, and Eugene, 2013). Hence technology assistance, for audit firms, is not only to align with the auditee’s 
information system, but also to avoid missing the client (Handoko, Sabrina, and Ayuanda, 2019 ) and to 
have a competitive advantage over the competitors (Daoud, Marei, Al-Jabaly and Aldaas, 2021). 
 
The professional bodies 

Auditors’ performance not only depends on the effect of the business environment on auditing but also 
on the applicable auditing standards (Amin, and Mohamed, 2016) which is considered the main 
responsibility of professional bodies. In other words, the role of professional bodies is an important 
environmental factor with a significant effect on the auditing profession (Mansour, 2016; Lim-u-sanno and 
Ussahawanitchakit, 2009). At the same time, these professional bodies have started to be interested in the 
influence of technology on the auditing profession because of the fourth industrial revolution (Allbabidi, 
2021). Though professional bodies have referred to the importance of using information technology and 
computer-assisted auditing tools and techniques (CAATTs) in performing auditing profession, especially 
financial auditing, using these tools and techniques in the auditing profession has been grown completely 
weak (Mansour,2016), so professional bodies need to take action to inspire and boost using digital 
technologies (Allbabidi, 2021)  

On the other hand, research on the effect of professional bodies has been barely done and little research 
has been undertaken (Pedrosa, Costa, and Aparicio, 2020). 
 
Audit Firm Level 

Recent research has pointed out that the fourth industrial revolution has forced audit firms to focus on 
the effect of technology (Allbabidi, 2021). Although Handoko, Sabrina, and Ayuanda, 2019 have found that 
audit firm does not influence the auditors’ perceptions of the information technology value as well as the 
ease of use technology, several studies have concluded that organizational factors have a significant 
influence on acceptance and adaptation of computer-assisted auditing tools and techniques (CAATTs) 
(Pedrosa, Costa, and Aparicio, 2020). Top management of the audit firm has a significant impact on the use 
of computer-assisted auditing tools and techniques (CAATTs) by auditors through more investments and 
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training programs necessary for using these tools and techniques, besides establishing incentives and 
promotion criteria to encourage and motivate them to use it (Mansour,2016).  

In developing countries, audit firms still give low priority to the adaptation of computer-assisted audit 
tools and techniques (CAATTs) despite the benefits of using (CAATTs), in particular increasing 
productivity levels and decreasing costs (Siew, Rosli, and Yeow, 2020). The audit firm level involves two 
main factors: perceptions of the audit firm’s management and the size of the audit firm. 
 
Perceptions of audit firm’s management 

As discussed previously, it is expected that the business environment influences the top management 
of audit firm to adopt computer-assisted auditing tools and techniques (CAATTs) and it also affects the 
auditors for using computer-assisted auditing tools and techniques (CAATTs) directly as well as indirectly 
by its effect on management of audit firm. 

Despite sophisticated IT-based environments, auditors have moved forward slowly (Bierstaker et al., 
2014; Allbabidi, 2021). Using CAATTs by auditors depends on their awareness of the importance of using 
CAATTs in improving their performance (Mansour,2016; Handoko, Ariyanto, and Warganegara, 2018), 
besides obvious policy to promote auditors comply with standards that provide guidelines to help auditors 
to understand their responsibility and how to execute audit tasks in the electronic environment (Tarek, 
Mohamed, Hussain, and Basuony, 2017 ). Both awareness spread and establishing the policy are undertaken 
by the mangers at the audit firms. So, the audit firm’s management has to plan to spread awareness and 
cause a growing realization about using CAATTs. Getting an inadequate response from auditors for 
technology developments due to not only the lack of awareness and willingness of auditors but also the 
insufficient Knowledge and skills that are required for this advancement. It means that the management of 
audit firms needs to pursue auditors to use CAATTs through its policies and training programs. 
 
Audit firm size 

Audit firm decision on CAATTs adaptation must be accompanied by investment in technical 
infrastructure and what is necessary to support auditors in using CAATTs ( Rosli, Yeow, and Siew,2012), 
taking into consideration the cost and benefit analysis of using CAATTs (Daoud, Marei, Al-Jabaly, and 
Aldaas, 2021) which is different from one audit firm to another depending on the financial resources and 
market share of the audit firm. Consequently, the bigger the size of the audit firm, the more encouragement 
for auditors to use CAATTs as a result of two main reasons. First, the clients of big audit firms usually have 
large business with more complex IT that may uphold the auditors to use computer-assisted auditing tools 
and techniques (CAATTs) (Mansour,2016). Second, big audit firms have sufficient financial resources to 
acquire what they need to support using technology in auditing (Handoko, and Thomas, 2021) whether 
these investments are for organizational and technical infrastructure supporting CAATTs or to acquire 
different types of CAATTs (Mansour,2016). Further, the intention of auditors to use CAATTs is affected 
significantly by the availability of IT facilities and other conditions that support them (Mansour,2016; 
Handoko, Ariyanto, and Warganegara, 2018). 

Briefly, audit firms must undertake the responsibility to spread awareness and encourage auditors to 
use more advanced tools and techniques, besides providing all facilities that are needed and training 
programs for improving the auditors’ Knowledge and skills.  
 
Individual level 

The auditor is the end-user of CAATTs; hence the individual factors of the auditor play an important 
role in using CAATTs. According to Pedrosa, Costa, and Aparicio, 2020, auditors have a high intention to 
use technology in auditing tasks and they actually use CAATTs at a high level. To the contrary, for Daoud, 
Marei, Al-Jabaly and Aldaas, 2021, auditors haven’t used the computer-assisted auditing tools and 
techniques (CAATTs) broadly as they should until now, despite knowing how it is important for them. 
Generally, using computer-assisted auditing tools and techniques (CAATTs) varies from one auditor to 
another because it depends fundamentally on the auditor’s willingness to learn and use technology ( 
Handoko, Sabrina, and Ayuanda, 2019). 
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 This type of factor is the conclusion of the combination of the characteristics of auditors themselves 
and the effects of both the business environment and audit firm on auditors. These individual factors are 
those related to the auditor himself such as his beliefs and his knowledge and skills, besides the effect of 
auditors ‘peers.  
 
1- Auditors ‘knowledge and skills 

Most research in auditing that is interested in the acceptance and the use of computer-assisted auditing 
tools and techniques (CAATTs) always use perceived usefulness and perceived ease of use to measure as 
proxies for the actual use of auditors or the auditors’ perceptions and acceptance of technology. Users 
definitely accept the tools and techniques that are expected to be easy to use (Hoque, Saif, AlBar, and Bao, 
2016). The study by Handoko, Sabrina, and Ayuanda, 2019 has found that using computer-assisted auditing 
tools and techniques (CAATTs) is affected positively by the auditor’s perception of the usefulness of 
information technology and ease of use technology because it is expected to enhance the auditors’ 
performance with no more effort to learn how to use it. 

Generally, the ease of use of the technology is based basically on the technological skills that always 
differ from one auditor to another (Handoko, Sabrina, and Ayuanda, 2019). With the rapid development of 
information technology, IT is no longer a specific domain for only information technology specialists 
(Allbabidi, 2021) that requires paying more attention to improving the technical and analytical skills of 
auditors. From my standpoint, these two variables perceived usefulness and perceived ease of use, are 
related to the competence of auditors. In other words, the auditors need to have a suitable level of 
knowledge and skills that enable them to have the ability to determine if these tools and techniques are 
useful and usability. 

Moreover, Tarek, Mohamed, Hussain, and Basuony, 2017 have found that the auditors’ IT knowledge 
and skills have a significant influence not only on using new audit applications and their perceptions of 
their importance but also on the auditors’ realization of the client’s IT complexity. 

  
2-Auditors’peers 

Auditor ‘s peers are those who work in the same professional field and extend to include others outside 
the firm and peers influence referees to the individual‘s expectation that others who work in the same field 
believe that it is necessary to use the new tools and techniques (Pedrosa, and Costa, 2014). Pedrosa and 
Costa, 2014 found that peers and social influence have a positive impact on the acceptance of Computer-
assistedaudit tools and techniques. In 2020, Pedrosa, Costa, and Aparicio found that peer influence has 
affected positively social influence and social influence has no effect on the intention to use CAATS. 

Because of the increasing development of technology, auditors should have a perfect realization of its 
importance and pay more attention to how to use technological auditing techniques and tools (Amin, and 
Mohamed, 2016), and auditors always share with their peers their knowledge about how to use technology 
in the fieldwork ( Handoko, Sabrina, and Ayuanda, 2019) which is expected to affect the auditors’ believe 
and encourage them to use technology, particularly CAATTs. 

 
Conclusion 

The purpose of this paper is to build a comprehensive model for a better understanding of the factors 
that affect the usage of computer‑assisted auditing tools and techniques. Firstly, the author has briefly 
introduced the models to test the adoption and implementation of technology that has been applied by prior 
research in IS and IT. Likewise, the author has reviewed the academic literature in auditing research related 
to factors affecting the usage of computer‑assisted auditing tools and techniques (CAATTs), besides 
research that has consecrated in generalized audit software (GAS). Finally, a model has been built from a 
comprehensive perspective. This model suggests three levels of factors that affect the use of 
computer‑assisted auditing tools and techniques. The first level is the level of business environment that 
includes the client, competitors, and professional bodies. The second level is the audit firm level which 
involves two main factors: perceptions of the audit firm’s management and the size of the audit firm. The 
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third one is relevant to the auditor himself such as his beliefs and his knowledge and skills, besides the 
effect of auditors ‘peers.  

Because of the effects of both the coronavirus pandemic and the rapid extension of the fourth industrial 
revolution on the auditing profession, it is expected to need more research in using computer‑assisted 
auditing tools and techniques. Hence, the suggested model in this paper represents a good starting point 
for many researchers. Additionally, it is useful to apply this comprehensive model in different cultures with 
different characteristics and different circumstances that may lead to different results. 
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