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Abstract 

Many businesses are moving towards the usage of information technology to be in line with 

their daily operations. Traditional audit methods are no longer relevant these days. 

Generalized Audit Software (GAS) is a type of software that is suitable for auditors to 

perform audit tasks. GAS can assist auditors to improve the effectiveness and efficiency of 

audit. To date, the development of GAS in audit firms is still low, although many 

practitioners had argued that auditors can receive greater benefits by using GAS. This 

research is motivated by an interest in understanding drivers contributing to the 

implementation of GAS within audit firms located in the central region of Malaysia. Prior 

studies had placed more focus on internal auditors in large accounting firms, or auditors in 

other countries. However, there were not many researches being conducted on small and 
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medium-sized audit firms in Malaysia. This study is therefore intended to fill in this gap. 

Data were collected using questionnaire survey on small and medium-sized audit firms 

registered with the Malaysian Institute of Accountants (MIA) in the central region of 

Malaysia. A total of 96 responses were analysed using multiple regression analysis. It was 

found that performance expectation, effort expectation and facilitating conditions had 

significantly influenced the implementation of GAS among small and medium-sized audit 

firms. However, social influence was found to have no significant relationship. The outcome 

of this study might help audit firms, software developers and academia to increase the usage 

of GAS to perform audit tasks. Future research should further explore on the influence of 

gender, age, voluntariness, experience, and other drivers contributing to the implementation 

of GAS within audit firms. 

Keywords: Auditor, Auditor effectiveness, Small and medium-sized audit firm, Audit 

software, Generalized Audit Software 

1. Introduction 

Since last few decades, the success of a business can be measured at an advanced level with 

quantification of the business in using information technology (IT), as well as how well the 

business can fully utilise the IT that they have acquired (Lipaj & Davidaviciene, 2013). Most 

private corporations and public organisations choose to invest in IT due to the benefits that 

they can receive as they start implementing IT within their operation process (Laudon & 

Laudon, 2016). One of the impacts of technology development can be seen in the audit 

industry. Since the 1980s, audit firms have started to use IT as the technology can improve 

the effectiveness and efficiency of audit tasks (Fischer, 1996). In past studies, researchers had 

found that auditors need to use technology within their audit process as it helps auditors to 

increase their effectiveness and efficiency in making decisions related to their audit tasks 

(DeAngelo, 1981; Sikka, 2009; Sirois & Simunic, 2010; Janvrin, Bierstaker & Lowe, 2009).  

Private corporations as well as public organisations have to re-engineer their business model 

by moving their scope of businesses in parallel with advancement of technology, which 

includes e-business, enterprise resource planning (ERP) system, and other advanced 

computerised accounting information systems (AIS) (Abu Musa, 2004; Romney & Steinbart, 

2015; Shaikh, 2005). Hence, businesses are now becoming more dependent on computerised 

information systems. According to Flowerday et al. (2006), a shift towards technology causes 

a business to store its entire database, especially the ones with accounting data, in full 

electronic form. An auditor is responsible to provide an opinion to stakeholders with regards 

to accounting records. To ensure that all accounting records are being prepared in true and 

fair view, auditors would require assistance using software to check and validate these 

financial records. The evolution of Electronic Data Interchange (EDI) and Electronic File 

Transfer (EFT) had caused the traditional audit trail to gradually disappear. Traditional 

system could no longer support auditors’ function to check and validate the accuracy of 

financial records as many data has been stored electronically in recent years. In response to 

this phenomenon, auditors will have to change the way they perform their work (Bierstaker et 

al., 2001; Helms and Mancino, 1998). Auditors also need to check the reliability of systems 
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that process and store all these transactions. This additional requirement hence increases the 

challenges of auditor’s work as most audit processes are affected by the electronic storage of 

accounting data. In the past, data or documents were analysed on paper. However, as 

businesses start to change their business model, data and documents became automatically 

stored in digital format. Hence, there is a need for auditors to acquire suitable software to 

help in processing those data and documents.  

Braun and Davis (2003) defined computer-assisted auditing tools and techniques (CAATs) as 

"technology used by auditors to assist in the completion of an audit work". The usage of 

CAATs simply means that auditors would use specific software to perform audit work and 

achieve their objective of auditing (Sayana, 2003). CAATs are one of the developed 

technologies in the audit industry that are designed to assist both internal and external 

auditors to perform audit tests and tasks for audit jobs (Braun & Davis, 2003; Saygili, 2010). 

Internal auditors, as well as external auditors, may use CAATs to perform audit work, which 

includes the processing of data that is related to audit significance contained in an entity’s 

information systems (Singleton and Flesher, 2003). There are various CAATs available in the 

market, which have been widely used by auditors to assist them in performing audit work on 

digital accounting data. CAATs do not only increase the efficiency and effectiveness of audit 

profession, but they can also help auditors to improve their work performance, accuracy, 

quality, efficiency, as well as ensuring timely completion of work and an improvement to the 

auditor’s effectiveness (Curtis & Payne, 2008; Jacob, 2011).  

With CAATs, auditors can improve their work performance as they can perform manual 

intensive tasks quickly. For example, auditors are able to conduct tests on internal control as 

described in Public Company Accounting Oversight Board (PCAOB), increase the 

effectiveness of control as described under Section 404 of the Sarbanes–Oxley Act, and better 

detect fraud as required by SAS No. 99 (AICPA 2001; AICPA 2006; Banker, Hsihui, & 

Yi-Ching, 2002; Curtis & Payne, 2008; Singleton, 2011). CAATs can be divided into five 

types, including data testing, integrated test facilities (ITF), parallel simulation, embedded 

audit modules and generalized audit software (Braun and Davis, 2003). The specific type of 

CAAT which is widely used by auditors around the globe is Generalized Audit Software 

(GAS) (Singleton, 2006; Debreceny et al., 2005; Braun and Davis, 2003). GAS is a software 

that is used by auditors to test systems for accuracy, reliability and risk assessment (Ahmi, 

2012; Widuri, 2014). As technology becomes more sophisticated, this software allows 

external auditors to become more focused on their work, while at the same time increase 

comprehensive testing and improve audit quality (Isabelle & Hywel, 2015).  

There are many GAS available in market, including Audit Command Language (ACL), 

Interactive Data Extraction and Analysis (IDEA), TopCAATs, ActiveData for Excel, Panaudit 

Plus, CA’s Easytrieve, Statistical Analysis System (SAS), also Statistical Package for Social 

Sciences (SPSS) (Debreceny et al., 2005; Singleton, 2006). Usually, larger audit firms would 

develop their personalised GAS (Bierstaker et al., 2001). GAS offers many functions for 

auditors to perform their work. These functions include to scan, examine, classifying, 

summarise, differentiate, sample, apply calculations, translate, and perform other operations 

of data extraction and data analytics as part of auditing client data (Ahmi & Kent, 2013). 
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The primary objective of this study is to examine the drivers contributing to the 

implementation of Generalized Audit Software (GAS) within small and medium-sized audit 

firms located in the central region of Malaysia, with Unified Theory of Acceptance and Use 

of Technology (UTAUT) as its underlying theory. Further, the specific research objectives of 

this study are to examine the relationship between Performance Expectancy and 

implementation of GAS; to examine the relationship between Effort Expectancy and 

implementation of GAS; to examine the relationship between Social Influence and 

implementation of GAS; as well as to examine the relationship between Facilitating 

Conditions and implementation of GAS.  

2. Literature Review 

2.1 Generalized Audit Software (GAS) 

Most authors refer GAS as CAATTs or CAATs since its earlier applications in the mid-1960s. 

GAS is a group of CAATTs that assist auditors to perform audit work, where GAS allows 

auditors to access computerised accounting systems. Auditors may perform audit work using 

this software, including data extraction, querying, manipulating, summarization and 

analytical tasks (Boritz, 2003; Ahmi, 2012). According to ISACA (2009), GAS can read 

various types of databases and formats of computer data. GAS can help auditors to complete 

their audit task faster as GAS allows auditors to perform various types of queries. Besides 

that, GAS can also be used to complete mathematical computation and grouping; statistical 

analysis; sequence checking; duplicate checking; as well as recalculating data with the error.  

There are many types of GAS that are available in the market. GAS can be divided into two 

types, namely commercial GAS, and GAS which is built internally by specific companies. 

GAS that are commercially available in the market include Audit Command Language (ACL), 

Interactive Data Extraction and Analysis (IDEA), TopCAATs, ActiveData for Excel, Panaudit 

Plus, CA's Easytrieve, Statistical Analysis System (SAS), as well as Statistical Package for 

Social Sciences (SPSS) (Gay and Simnett, 2007).  

In the past, many researchers had conducted their studies on various GAS usages. Usages of 

GAS may vary from basic to advanced applications. For example, GAS can be used in the 

audit task for data extraction, querying, and sampling (Debreceny et al. 2005; Janvrin, 

Bierstaker & Lowe 2008). Auditors may also use GAS in advance or for specific uses such as 

data mining (Janvrin, Bierstaker & Lowe 2008), continuous monitoring or auditing (Ahmi & 

Kent 2013; Janvrin, Bierstaker & Lowe 2008) and digital analysis (Cleary & Thibodeau 2005; 

Janvrin, Bierstaker & Lowe 2008). 

Besides, auditors may examine the quality of data and quality of the system process; as well 

as to examine the existence of entities and undertake the analytical review. The auditor may 

inspect the quality of data by a thorough check of the existence, accuracy, completeness, 

consistency, and timeliness of data stored on a business’ computer (Audit Software, 2012). 

2.2 Implementation of Generalized Audit Software (GAS) 

GAS usages by audit firms are still low and not widespread. Although some audit firms do 
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implement GAS, its usage is only limited to several necessary audit applications, such as 

analytical procedures, report writing, electronic working papers, internet search tools and 

sampling. They do not extend GAS usage to more advanced features. Auditors in Big Four 

firms use GAS more with more advanced features as compared to non-Big Four auditors. The 

nature of clients engaged with Big Four firms contributes majorly to the implementation of 

GAS. Most clients of the Big Four firms come from more extensive business that has more 

complex IT systems (Janvrin, Bierstaker & Lowe, 2008d).  

According to Wehner and Jessup (2005), GAS implementation is still low because the 

acceptance of this software is at a minimal level. An auditor who has prior knowledge from 

college or attends continuing education courses on audit software is more interested to use 

GAS compared to auditors who don’t have such knowledge. Based on the study by Ahmi 

(2012), GAS is commonly used by audit firms to audit financial statements. Besides that, 

GAS is also used to investigate audit work, continuous audit work, and monitoring. GAS is 

used to audit financial work and used in other types of audits.  

2.3 Unified Theory of Acceptance and Use of Technology (UTAUT) 

Unified Theory of Acceptance and Use of Technology (UTAUT) is formulated based on the 

theory of the Technology Acceptance Model by Venkatesh. UTAUT includes several theories 

including Theory of Reasoned Action (TRA), Theory of Planned Behaviour (TPB), 

Technology Acceptance Model (TAM), Model of PC Utilization (MPCU), Motivational 

Model (MM), Hybrid Model, Innovation Diffusion Theory (IDT) and Social Cognitive 

Theory (SCT).  

UTAUT explains on factors or intentions of people to use information systems (Venkatesh et 

al., 2003). UTAUT contains four core factors that contribute to the usage of information 

systems, which are performance expectancy, effort expectancy, social influence, and 

facilitating conditions. There are four moderators of critical relationships, which include 

gender, age, voluntariness, and experience.  

According to Venkatesh et al. (2003), performance expectancy is a belief that users can 

increase their task performance by implementing the system. Effort expectancy means that by 

using GAS, users believe that they can make work easier to accomplish. Social influence 

comes when users believe that they have support from other parties to use the system. 

Facilitating conditions is when users believe that there is organisational and technical 

infrastructure support for the system that they are considering.  

2.4 Theoretical Framework 

This study adapts four main points from UTAUT as drivers that contribute to the 

implementation of GAS by small and medium-sized audit firms. Four main points including 

performance expectancy, effort expectancy, and social influence and facilitating conditions 

serve as the independent variables. The implementation of GAS remains as a dependent 

variable to be tested for this study. The theoretical framework was designed and developed as 

illustrated in Figure 1. 
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Figure 1. Theoretical Framework 

 

3. Methodology 

3.1 Sampling Procedures 

The target population in this study is based on small and medium-sized audit firms that 

implement GAS and are registered with the Malaysian Institute of Accountants (MIA). These 

audit firms are in two states of Selangor and Kuala Lumpur. The current number of audit 

firms registered with MIA is 1464 firms, as obtained from MIA’s website. From that number, 

only 582 audit firms are in the central region of Malaysia. As this study focuses on small and 

medium-sized audit firms, Big Four firms and audit firms which collaborate with Big Four 

firms are excluded from this study. From 582, nine audit firms are Big Four firms or firms 

that collaborate with the Big Four. Six audit firms have been closed and stopped providing 

audit services. From the remaining 576 audit firms, only 278 audit firms implement GAS and 

298 audit firms are still using traditional audit methods. Hence, the total population for small 

and medium-sized audit firms that are registered with MIA in the central region of Malaysia 

that implemented GAS is 278.  

The sampling technique used in this study is a simple random sampling technique, which is a 

probability sampling method. Based on the sample size designed by Sekaran (2003), the 

population size (N) of 278 goes within the range of 270 to 280, which would require a sample 

size (S) from 159 to 162. The unit of analysis represents an entity that is analysed and used 

for data collected in this study.  

3.2 Data Collection and Analysis Procedures 

A set of structured questionnaires were distributed for data collection. The questionnaire used 

in this study are adapted from Ahmi (2012), Chiu and Wang (2008), Davis (1989), Ebrahim 

(2016), Mahzan and Lymer (2008), Mary and Elizabeth (2014), Nov and Ye (2009), Rogers 

(1983), Shin (2010), Teo (2009), Terzis and Economides (2011), Udeh (2008), Venkatesh et al. 

(2003) and Widuri (2014). 278 sets of questionnaires were distributed through electronic mail 

and Google forms. 96 were successfully returned while 182 were uncollectable due to no 

response. Hence, 96 usable sample size representing a response rate of 35 percent.  
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Data obtained from questionnaires then coded and processed using the Statistical Package for 

Social Science (SPSS) software. Several statistical analyses have been performed to analyse 

variables such as normality, reliability, correlation, and regression. The multiple regression 

models for this study were developed to test the hypotheses of the study, which are to 

determine the relationship between performance expectancy, effort expectancy, social 

influences and facilitating condition and implementation of GAS. 

3.3 Construct Reliability 

In this study, to measure internal consistency, reliability analysis was performed on each 

construct. Table 1 shows the result that Cronbach’s Alpha for all variables were all above the 

value of 0.7. 

Table 1. Reliability Statistics 

Variable Cronbach’s Alpha 

Implementation GAS 0.959 

Performance Expectancy 0.756 

Effort Expectancy 0.718 

Social Influence 0.869 

Facilitating Condition 0.816 

Overall Cronbach’s Alpha (N=27)=0.922 

 

4. Results and Discussion 

Table 2 shows no correlations were found to go beyond 0.9 to indicate high correlation. 

Hence, the problem of multicollinearity did not exist. 

Table 2. Pearson Correlation Coefficient Test 

 Performance 

Expectancy 

Effort 

Expectancy 

Social 

Influence 

Facilitating 

Conditions 

Implementation 

GAS 

Performance 

Expectancy 

1.000     

Effort 

Expectancy 

0.405** 1.000    

Social Influence 0.362* 0.429* 1.000   

Facilitating 

Conditions 

0.329** 0.408* 0.624** 1.000  

Implementation 

GAS 

0.441** 0.454* 0.466** 0.536** 1.000 

** Correlation is significant at the 0.01 level (1-tailed) 
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Table 3 shows that behavioural intention is strongly predicted by facilitating conditions (β = 

0.387), followed by performance expectancy (β = 0.321), effort expectancy (β = 0.283) and 

social influences (β = 0.102). In total, the 40 per cent of variance in implementation of GAS 

is explained by the four mentioned variables. 

Performance expectancy had a significant influence towards the implementation of GAS (p < 

0.05). The standardised regression weight (β = .321) revealed that when performance 

expectancy is increased by 1 standard deviation, the implementation of GAS will increase by 

0.321 standard deviation. This finding is consistent with results from prior studies, auditors 

tend to use audit software when the software can serve many advantages to them (Hamzat 

and Manawonku, 2018; Tabassum et al., 2015; Alshehri, 2012; Mariaka, 2010). Hence, H1, 

which hypothesized that performance expectancy has a significant relationship with the 

implementation of GAS is accepted.  

Effort expectancy and implementation of GAS had significant influence (p < 0.05). The 

standardised regression weight (β = 0.283) revealed that when effort expectancy is increased 

by 1 standard deviation, the implementation of GAS will increase by 0.283 standard 

deviation. In previous studies of Sukoharsono and Baridwan (2017); Costel and Munteanu 

(2013) and Park (2003), effort expectancy is one of the factors that influence the 

implementation of audit software. When users have low effort expectancy, they might have a 

high intention to implement the software. Users prefer to implement user-friendly technology 

since they can save their effort and time to learn new software. Hence, H2, which 

hypothesized that effort expectancy has a significant relationship with the implementation of 

GAS is accepted.  

Social influence and implementation of GAS had no significant influence (p > 0.05). The 

standardised regression weight (β = .102) revealed that when Social Influence is increased by 

1 standard deviation, the Implementation of GAS will increase by 0.102 standard deviation. 

In empirical studies of Ebrahim (2016); Janvrin, Bierstaker, and Lowe (2008) and Mahzan 

and Lymer (2008) agreed that social influence does not support GAS implementation. An 

outsider will not influence an auditor’s decision. To ensure the quality of their tasks, they are 

responsible for making an effective decision on technology usage without influence by others. 

In conclusion, social influence does not have a significant relationship with the 

implementation of GAS. Hence, H3, which hypothesized that social influence has a 

significant relationship with the implementation of GAS is rejected.  

Facilitating conditions and implementation of GAS had significant influence (p < 0.05). The 

standardised regression weight (β = 0.387) revealed that when facilitating conditions is 

increased by 1 standard deviation, the implementation of GAS will increase by 0.387 

standard deviation. The availability of facilitating conditions can assist users to be more at 

ease while using audit software by having adequate resources, knowledge, and support 

necessary to use audit software. Training programs can assist users in increasing their 

knowledge and skills. Training is an essential element in influencing audit software usage. 

This result is consistent with Veerankutty, Ramayah, and Ali (2018); Ebrahim (2016) and 

Pedrosa (2015). Conclusively, facilitating conditions does play a role in influence the 
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implementation of GAS. Hence, H4, which hypothesized that facilitating conditions have a 

significant relationship with the implementation of GAS is accepted.  

Table 3. Coefficient for Multiple Regression 

Hypotheses Model B
1 

P value
2 

Result
3 

H1 Performance Expectancy-> Implementation GAS .321 .017 Accept 

H2 Effort Expectancy-> Implementation GAS .283 .048 Accept 

H3 Social Influence-> Implementation GAS .102 .385 Reject 

H4 Facilitating Conditions-> Implementation GAS .387 .004 Accept 

Notes: 
1
Regression coefficient 

      
2
Statistical significant of the test 

      
3
Result on Hypothesis 

 

Referring to Table 4 of the model summary, the value of the multiple correlation coefficient 

between predictors and outcome was R = 0.634. With R
2
 of 40.2 per cent (squared multiple 

correlation), it was forecasted that predictors of implementation of GAS had explained 40.2 

per cent of its variance. Adjusted R
2
 indicated how effectively the model was generalized, 

which showed 37.6 per cent of the overall model.  

Table 4. Model Summary: Behavioural Intention as Dependent Variable 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .634
a 

.402 .376 .39099 

a. Predictors: (Constant), Facilitating Conditions, Performance Expectancy, Effort 

Expectancy, Social Influence 

 

Since facilitating conditions is the strongest predictor for implementation of GAS, it should 

be given strong emphases to encourage more auditors to have confidence and positive 

intentions in utilizing new audit technology, as well as to enhance their job performance. 

Focus on facilitating conditions can lead to an increase in the number of voluntary 

implementations of GAS that can immediately impact audit team work’s effectiveness and 

efficiency (Curtis & Payne, 2014). 

5. Conclusion 

This study examined the drivers contributing to the implementation of Generalized Audit 

Software (GAS) within audit firms. Results showed that performance expectancy, effort 

expectancy and facilitating conditions have a significant relationship with the implementation 

of GAS. Furthermore, the findings could also give a potential implication on audit firms in 

Malaysia that have not yet implement GAS to change their preference from traditional 

methods to GAS. This can assist them in creating positive perceptions from outsiders towards 
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audit firms. Future research about drivers contributing to the implementation of Generalized 

Audit Software (GAS) within audit firms should be explored further on the moderators of 

critical relationships, which include gender, age, voluntariness, experience and other drivers 

contributing to the implementation of Generalized Audit Software (GAS) within audit firms. 

Furthermore, as the present study only took audit firm located in the central region of 

Malaysia as a sample, future studies could lengthen their sample by including all audit firms 

located in Malaysia to ensure better results to be obtained. A case study research is also 

suggested as it can give more insightful results compared to survey research. 
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