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ABSTRACT 

 
 

Technology is advancing at a rapid pace impacting many industries including accounting 

and auditing industries. Technological development has enabled implementation of 

automated accounting systems that make it possible for firms to shift from traditional 

accounting to automated accounting. This change in record keeping has a direct influence 

on audit firms. As record keepings changes, it puts pressure on audit firms to implement 

systems that cater for the change in their clients’ systems. This promotes automated 

auditing where the use of tools such as data analytics and AI are of importance. There is 

prior research related to accounting system, automated accounting, automated auditing 

and the impact of technological development on various industries and professions. 

However, the impacts of automation on the audit process remain unexplored, especially 

in Swedish audit firms. As there is only a little literature on the subject, in spite of 

considerable amount of discussion inside and outside academia about how automation 

impacts the audit process, the subject is seen as current and interesting. Therefore, the 

main purpose of this research is to discover how automation impacts the audit process in 

Swedish audit firms. The research question for this thesis is “How does automation 

impact the audit process?” The audit process is seen as being closely related to audit 

quality, audit efficiency and competence and skills of auditors. Thus, as sub-purpose, this 

research also aims to find out how the mentioned aspects are impacted by automation.  

 

In this thesis a qualitative approach was taken. Semi-structured interviews were 

performed with various auditors in order to explore the subject in question. Empirical 

findings of this thesis suggest that the execution stage of an audit process will be impacted 

the most by automation. The shift can already be seen but in the future the emphasis will 

be even more on testing internal controls than substantive procedures. It was also 

discovered that audit quality and audit efficiency are expected to increase because 

automation is believed to decrease the amount of human errors and speed up the audit 

process as well as help auditors draw better conclusions. Competence and skills of 

auditors were found to be as important in the future as they are nowadays, but the findings 

suggest that a higher level of IT knowledge and skills are desired in the future as more 

technology will be integrated in auditing. 

 

This research offers theoretical, practical and social contributions. This research extends 

the existing knowledge on the subject in question. It also helps accounting and auditing 

firms to understand the impact of automation in the field as well as gives them an 

opportunity to prepare in advance for changes that may occur. Additionally, the findings 

of this research can give educational institutions an indication in which way the 

curriculum in universities should be adjusted. On a national level the findings can be used 

to encourage continuous learning.  Furthermore, this research can be used as a point of 

departure for future research. 
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ABBREVIATIONS AND DEFINITIONS 

 
 

Artificial intelligence, AI: AI is a computer program that can take balanced decisions, 

observes its environment and takes actions that maximizes its chance of achieving a goal. 

AI has the ability to mimic human functions, for instance, see, hear, reason with imperfect 

information, learn and solve problems (Issa et al., 2016, p. 1). 
 
Automation: “Automatically controlled operation of an apparatus, process, or system by 

mechanical or electronic devices that take the place of human labour” (Merriam-Webster, 

n.d.). 
 
Automated accounting system: There is no definition for the term in literature. In this 

thesis the term refers to accounting functions and systems that are electronically operated 

without human involvement. 
 
Automated auditing: There is no consensus on the term in the literature. In this thesis 

the term refers to audit functions that are electronically operated without human 

involvement.  
 
Audit process: Audit process is a series of activities that are performed by auditors to 

obtain evidence to form their opinion on financial records (Vasarhelyi, 1984, p. 100). 

Alternatively, the process can be performed by an automated system without a human 

auditor. 
 
Audit quality: Audit quality is a measure of the auditor’s ability to discover errors 

depending on, for instance, audit procedures and the extent of the sampling that the 

auditor uses (technical capabilities), and auditor’s ability to report errors in client’s 

accounting system (independence) (DeAngelo, 1981, p. 186). 
 
Big data: Big data includes structured and unstructured data obtained from various 

sources (Moffit & Vasarhelyi, 2013, p. 1) that can be collected regardless of the size and 

stored digitally (Cao, et al., 2015, p. 424). 
 
Continuous auditing: “Continuous audit is a methodology that enables independent 

auditors to provide written assurance on a subject matter, for which an entity’s 

management is responsible using a series of auditor’s reports issued virtually 

simultaneously with or a short period of time after the occurrence of events underlying 

the subject matter.” (AICPA, 1999). 
 
Expert system: “An expert system is regarded as the embodiment within a computer of 

a knowledge-based component, from an expert skill, in such a form that the system can 

offer intelligent advice or take an intelligent decision about a processing function. A 

desirable additional characteristic, which many would consider fundamental, is the 

capability of the system, on demand, to justify its own line of reasoning in a manner 

directly intelligible to the enquirer. The style adopted to attain these characteristics is rule-

based programming’’ (Connell, 1987, p. 221). 
 
Real-time accounting: Real-time accounting allows a user to produce, acquire and 

receive financial or non-financial information instantly anytime and anywhere. Real-

time accounting also allows instant information sharing with users inside and outside 

the organizations (Trigo et al., 2014, p. 119). 
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CHAPTER 1: INTRODUCTION 

 
 

The aim of this chapter is to provide background for this thesis. Accounting, auditing and 

their relation to technological development are introduced in this chapter to give an 

overall picture of the research. This is followed by a description of the research problem, 

research gap, and purpose of the thesis. Thereafter, the research question is introduced 

along with delimitation and contributions. 

 

 

1.1 Background 

There is an ongoing debate about whether technology will replace the need for humans 

in the future since technology is continuously developing and getting smarter. It is 

estimated that automation and robotics will replace a considerable amount of jobs but at 

the same time it will also create new jobs. However, a net loss is expected to occur. Jobs 

that are narrowly defined are at the highest risk of being replaced by automation and 

robotics because robots that handle single task are the easiest to build. Robots are good 

at constrained and repetitive jobs, but unlike humans they lack creativity which is 

extremely important in creation of new products, services or industries. Therefore, 

creating an environment where both robots and humans thrive is necessary (Lee, 2017). 

Accounting and audit industries are not exceptions, both are impacted by the 

technological developments. In accounting firms, basic accounting systems have been 

already implemented to process accounting data but complex big data analyses, cloud 

computing and real-time reporting are not yet implemented on a large scale in most 

organizations (KPMG, 2017b, p. 6). The implementation of accounting systems in 

accounting firms directly impacts audit firms. It pushes audit firms to implement systems 

to deal with information generated by accounting systems of client organizations. The 

systems used in auditing not only help auditors improve an audit process and detect 

anomalies, but also help reduce workload, improve audit quality, increase efficiency and 

lower the audit costs (KPMG, 2017b, p. 29-30). 

1.1.1 Accounting 

Accounting is a systematic process of identifying, recording, measuring and 

communicating financial transactions to internal and external users of accounting 

information. Internal users are employed by an organization, and they are responsible for 

organizing, planning and operating the organization. External users are not employed by 

the organization, but they require financial information about the organization. External 

users are commonly creditors, investors, customers and labour unions (Dauderis & 

Annand, 2014, p. 2). Accounting information that is prepared for external users is referred 

to as financial accounting. External accounting information is in the form of general 

financial statements which include balance sheets, income statements, statement of cash 

flows and statement of retained earnings (Bettner, 2015, p. 2, 13). Accounting 

information that is prepared for internal users is referred to as managerial accounting. 

Internal accounting information is usually uniquely tailored for a specific use and for 

specific users. Additionally, internal accounting information can be highly confidential. 
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Managerial accounting information is typically used to support decision making in 

various areas such as strategic planning, investment, forecasting and budgeting (Bettner, 

2015, p. 2, 4). 

 

The evolution of computers and Information and Communication Technology (ICT) has 

impacted accounting practices tremendously in the last decades. This development has 

enabled a transition from manual accounting by accountants to computer based automated 

accounting. A system that is used to generate accounting information via utilizing 

technology is called an accounting system. An accounting system refers to procedures, 

methods, standards and principles in reporting and recording financial transactions 

(Taiwo, 2016, p. 2, 6). Adoption of accounting systems has improved accounting 

functionality in various ways. It enables collection of real-time accounting information 

that accountants can use to generate analysis and reports to support current operations. 

Real-time information not only provides a more accurate picture of current operations, 

but it also enables organizations to be more efficient. Moreover, the level of reliability is 

greater due to electronic records and automated backup functionalities. It is unlikely that 

accounting information will not get recorded if the accounting system functions as 

intended and it is possible to recover accounting information from back-ups. 

Additionally, the adoption of accounting systems reduces both minor and major errors 

made by humans. As the amount of errors is reduced and not as much time is used in 

taking corrective actions, there is an increase in efficiency. Moreover, the costs associated 

are affected positively (Taiwo, 2016, p. 2, 7-8). 

 

In spite of various advantages and trends towards automated accounting systems, only 

21% of small and medium size businesses in the US have implemented an automated 

accounting system in invoicing and payment record keeping. Perhaps more surprising is 

the fact that as many as 18% of small and medium businesses in the US do not have any 

kind automated accounting system (CPA Practice Advisor, 2017). Unfortunately, a 

similar research of automated accounting systems was not found in European or Nordic 

context, but the research done in the US gives some indication on usage level of 

automated accounting systems. A very common reason why small companies have not 

implemented any accounting systems is that their accounting activities are outsourced. 

Unlike big companies, they usually do not have excess cash to invest in accounting 

systems, and most of the time it is not worthwhile investing because it is more efficient, 

practical and less costly to outsource compared to maintaining an accounting department. 

In case of big companies, it is worthwhile to keep accounting in-house and invest in costly 

accounting systems because the business volume is usually high and there are large 

amounts of accounting data that needs to be processed (KYB, n.d.). 

1.1.2 Auditing 

Auditing begins where accounting ends. Auditing is a systematic, critical examination 

and verification process to ensure reliability and accuracy of accounting and financial 

records (Saxena & Srinivas, 2010, p. 3-4). There are two different types of auditors: 

internal auditor and external auditor. An internal auditor is employed by the organization 

that is being audited whereas an external auditor is not employed by the organization that 

is being audited. External auditor can be an employee of an audit firm or a sole audit 

practitioner. Therefore, external auditor is also referred to as independent auditor (Eilifsen 

et al., 2014, p. 30). Auditing is a knowledge intensive profession. Professional 

qualifications such as knowledge of business law, accounting, taxation and principle of 

auditing are of great importance in order to act as an auditor. Additionally, personal 
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qualities such as integrity, good judgement, communication skills and sense of 

responsibility are important in excelling in the audit profession (Saxena & Srinivas, 2010, 

p. 8-9).  

 

Whether a company needs to be audited depends on the national audit law of the country 

where a company is located. In Sweden, small limited companies do not have to appoint 

an auditor. Companies are required to appoint an auditor only when two out of three 

criteria are met within the last two financial years. The criteria for being audited are 

having three or more employees on average, balance sheet total exceed 1,5 million SEK 

and net turnover exceed 3 million SEK (Bolagsverket, 2013). Audit firm selection is 

based on various criteria and they vary between firms depending on firms’ needs. Criteria 

that could be used include price, insurance coverage of an audit firm, reputation, use of 

IT tools, business understanding and experience in a specific industry (Federation of 

European Accountants, 2013, p. 9, 13). An audit firm that is chosen by a firm that needs 

auditing is not automatically obliged to perform an audit work. The audit firm can either 

accept or decline the prospective client. In order to make a decision on the matter, the 

audit firm performs client evaluation procedures. The procedure includes obtaining and 

reviewing financial information, acquiring information related to prospective client’s 

integrity, communicating with former auditor on problems that have occurred and 

assessing audit risk, industry specific requirements and audit firm’s independence of the 

client entity (Eilifsen et al., 2014, p. 68-69). When the audit firm accepts the prospective 

client as an actual new client, the length of business relationship needs to be agreed upon. 

However, there are some restrictions. In 2014 the European Union (EU) Council of 

Ministers set an audit firm rotation rule, meaning that after a certain length of time, the 

audit firm needs to be changed. The rule was set in order to ensure independence of 

auditors and strengthen audit quality. In 2016, the Swedish Parliament voted on the matter 

and decided to comply with the audit firm rotation rule. The rule requires listed entities 

to change audit firms after 10 years. If the audit is put out for a bid after 10 years, then 

the period can be extended another 10 years. If more than one audit firm perform the audit 

after 10 years, then the period can be extended another 14 years. However, financial 

institutions must always rotate audit firm after 10 years without possibilities to extend the 

duration (FAR, 2016a; Tysiac, 2014). Auditors are responsible for audit quality. To fulfil 

the minimum requirement for audit quality, auditors follow auditing laws and standards 

(IAASB, 2013, p. 15). Audit quality is essential because financial reports generated by 

auditors are commonly used in making financial decisions. Therefore, it is crucial that 

financial reports generated by auditors are truthful and fairly presented (IFAC. n.d., p. 1). 

 

Traditional audit is associated with high-level workloads and monetarily valuable 

services. It is a slow and complex processes of collecting, processing and reporting 

information. However, most of the time these are not the norm anymore since audit firms 

have started applying some technologies into the audit process (Byrnes et al., 2018, p. 

289). More organizations, including audit firms, have become dependent on information 

technology that enables electronic document management. The electronic document 

management increases speed, efficiency and accuracy that consequently can lead to 

competitive advantages and cost savings (Ahmad, 2008, p. 439). Regardless of many 

advantages, there are concerns related to the implementation of information technology 

in auditing. One concern is readability of accounting information because it is kept in an 

electronic form and designed to be handled by computers only. Another concern is related 

to audit trails. Audit trails do not exist or they exist only for a limited time due to 

electronic accounting information processing. A third concern is coverability of 
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unauthorized transactions. Data processing system makes it more difficult to cover 

unauthorized transactions (Shaikh, 2005, p. 408-409). 

 

Audit software will make it possible for auditors to audit paperless online in the future. 

One of the reasons in moving towards paperless audit is that more audit clients are shifting 

toward paperless systems. Instead of relying on evidence in a paper form, auditors can 

gather evidence electronically. This reduces the audit time, which enables auditors to 

engage in high level tasks such as assessing risks and understanding audit clients’ 

businesses (Bierstaker et al., 2001, p. 159).  Auditors and audit firms are facing great 

challenges with technological developments. The shift towards online and real-time data 

processing systems of the clients of audit firms will require audit firms to change their 

audit procedures. Zabihollah and Reinstein (1998, p. 470) believe that the only way to 

cope with these challenges is to keep up with technological developments. In order to 

keep up with the technological developments, Chan and Vasarhelyi (2011, p. 152-153) 

emphasize the role of innovation and automation technology in an audit process. They 

suggest that innovative automation technology will have impact on seven different 

dimensions: continuous audit, proactive audit model, automated audit procedures, role 

and work of the auditors, use of data analytics and data modelling for testing and 

monitoring, change in the nature and extent of auditing and change in timing of audit 

reporting. 

1.1.3 Technological development 

There has been a considerable amount of discussion about the impact of automation on 

the accounting and auditing profession. Frey and Osborne’s research on susceptibility of 

occupations to technological developments suggests that in the future bookkeeping, 

accounting and auditing occupations are likely to be replaced by automation with a 

probability of 98 percent, making these occupations one of the most vulnerable 

professions (Frey & Osborne, 2017, p. 278). The research findings align with study 

conducted by the Swedish Institute of the Accountancy Profession (FAR). According to 

FAR, technology and automation will reduce the need for accountants (FAR, 2016b, p. 

16). Both accounting and auditing roles will change due to automation. Transactional 

accounting roles such as accounts payable, accounts receivable and general ledger are most 

likely to be replaced by technology, but there would still be a high demand for high-skilled 

roles such as analyst, financial planner and business controller (Nagarajah, 2016, p. 35). For 

auditors, strong technological and analytical skills together with an ability to cope with 

evolving technological development will become more important while demand for 

traditional skills and knowledge on issues such as auditing standards, financial and 

managerial accounting, internal controls and taxation still remain as important (Raphael, 

2017). 

 

In 2017 there were 119 387 economists in Sweden who have at least a bachelor’s degree 

in economics (Callius, 2017). It is estimated that around 50 000 of all economists will 

lose their jobs in the future due to digitalization in Sweden (Swedish Foundation for 

Strategic Research, 2014, p. 7). However, it is worth noting that the total loss of jobs 

includes all economists, therefore the number of accountants and auditors will be smaller. 

In 2017 there were 7617 graduates in economics and business in Sweden. Between 2010 

and 2017 the number of the graduates varied between 5826 and 9250 (Statistiska 

centralbyrån, 2018). If the trend continues, there will be less vacant jobs available in 

accounting and auditing due to automation in the future and there might be severe 

implications for both forthcoming economics graduates and current practitioners. 
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1.2 Research problem  

The effects of technological development on various industries and professions have been 

extensively studied, including accounting and auditing industries and professions. FAR 

suggests that there are eight trends that will impact both accounting and auditing (FAR, 

2013, p. 2-3). The first trend is the growth in advisory services and expansion of new 

services such as corporate social responsibility. Traditional accounting is maturing, and 

the service is shifting toward advisory services. According to a survey conducted by 

International Federation of Accountant (IFAC), in 2017 the revenue for audit advisory, 

assurance and consulting services increased by around 38%. Due to the increase, it is 

suggested that it is necessary for audit businesses to adjust their business model 

accordingly to match the change (FAR, 2013, p. 2-3; Yong, 2018). 

 

The second trend is the unattractiveness of audit profession. Audit firms are already 

struggling with attracting and retaining talented auditors, and it might get worse in the 

future (FAR, 2013, p. 3-4). The Financial Reporting Council (FRC) survey result aligns 

with FAR’s. There are several reasons why audit profession is becoming less attractive. 

One of these reasons is an increase in regulatory and public scrutiny (ICAEW, 2016a). 

Also, strict requirements such as exams, lengthy education background and experience 

makes becoming a registered auditor and entering the profession more difficult. 

Additionally, the dominance of the big four audit firms makes it harder for small firms to 

compete, since efficiency tends to be higher in larger firms. Technological development 

makes the situation even worse. Implementation of automation in audit processes is 

predicted to results in a decrease in the number of auditors, which makes the profession 

even more unattractive (Accountancy Europe, 2017, p. 3-5). 

 

The third trend is the increase of automation in accounting and auditing. The capacity of 

computers to deal with large amounts of data has already surpassed the human capacity. 

In the future, human judgement and knowledge is expected to be surpassed by computers 

as well (FAR, 2013, p. 2-3). The same prediction is made by the Institute of Chartered 

Accountants in England and Wales (ICAEW). They pointed out that technological 

development enables the use of artificial intelligence and machine learning, eventually 

leading to machine judgement. However, this is not expected to happen in the near future 

(ICAEW, 2018b, p. 7-8). 

 

The fourth trend is correctness of information from a very early stage. This is due to a 

demand from authorities and companies for correct information before collation and 

analyzation. However, digitalization is the reason that makes the demand possible (FAR, 

2013, p. 5). Technology, such as data analytics, makes it possible for auditors to acquire 

data directly from clients’ systems without the involvement of IT staff. As a result, it 

increases the level of confidence in correctness and completeness of information, as well 

as efficiency (Lambrechts, 2011, p. 3). 

 

The fifth trend is the significance of international legislation. Legislation not only 

provides support for accounting and auditing services, but it also gives peace of mind for 

different parties in relation to financial scandals (FAR, 2013, p. 5-6). As technological 

tools, such as big data, advance more clarification on auditing and accounting standards 

and rules will be required. For instance, the concept of sampling could become irrelevant 

since technology makes it possible to acquire and inspect all transactions. Also, cloud 
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storage integrity, population integrity and data computation integrity might need special 

attention in order to protect privacy (Moffitt & Vasarhelyi, 2013, p. 14). 

 

The sixth trend is the differentiation of accounting and auditing. For instance, an audit is 

not the same to all entities and an audit does not always follow one and the same method. 

While small companies typically have straightforward and easy audits, large international 

firms might need experts of different areas, such as tax and law, in order to comply with 

increasing regulations. It is expected that in the future, the differentiation will increase 

even further, especially if confidentiality level of entities decreases (FAR, 2013, p. 6-7). 

Additionally, ICAEW (2018a) has reported that the increase of regulation has led to 

higher costs of audit that consequently lead to entities questioning the benefits of staying 

in the public interest entity market. 

 

The seventh trend is an increase in demand for active communication. More people want 

auditors to communicate about the work they have carried out in a more clear and 

understandable manner. In the future, auditors are expected to describe their work in even 

more detail (FAR, 2013, p. 7-8). The Association of Chartered Certified Accountants 

(ACCA) agrees with FAR. It has reported that competence and skills including 

communication ability need continuous development in order for people to cope with 

changes in professional requirements. Communication skills are essential for managing 

relationships with management, clients, audit team, experts, those charged with 

governance and many others (ACCA, 2016). 

 

The eight trend is a demand for public sector to be more transparent in order to scrutinize 

its quality, control and professional management. This is done in order to improve public 

operations. (FAR, 2013, p. 8). Goodson et al. (2012) has also pointed out that auditing is 

one of many reasons for good public governance. Therefore, it is important to public 

sector to have adequate control in order to ensure that managers and officials act 

transparently with integrity. In this way, public sector can strengthen its accountability 

and core values. 

 

Technological development is a significant cause for challenges that accounting, and 

auditing industries are facing and will continue to face in the future. To overcome these 

challenges both accounting and auditing professions must become more innovative, 

proactive and attractive (FAR, 2013, p. 9). In addition to these, Accountancy Europe 

(2017, p. 7-9) pointed out that advantages of new technologies should be exploited but 

suggested that audit firms should be realistic and transparent in relation to usage of 

technology. In order to be realistic and transparent, audit firms need to be able to explain 

in a clear way how technological tools are used and what the main implications to using 

these tools are. It was also suggested that audit bodies should pay attention to skill sets of 

auditors in order to ensure that auditors have necessary competence to cope with 

upcoming challenges. Furthermore, more communication is needed between audit bodies 

and universities in order to inform prospective auditors about what they can expect from 

the profession and what is required from them when they enter the profession. 

 

The eight effects of technological development were brought up in order to give an 

overview on the extend of technological development on different areas. However, the 

focus of this thesis will not be on all trends or effects mentioned above due to the scope 

and nature of the master’s thesis. The main focus will be on automation in auditing and 

how automation impacts audit quality, efficiency and competence and skills of auditors. 
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1.3 Research gap 

Manson et al. (1998) conducted a comparative study about the implementation of 

automated auditing in UK and USA across large and medium sized firms. The study 

showed that the usage of automated auditing is significantly higher in US firms than in 

the UK firms, and the usage of automated auditing is large sized firms in both countries 

is higher than in the medium sized firms. Medium sized firms in UK rank the least in 

terms of utilizing audit automation in their activities mainly because of the limited 

resources at their disposal. The study also pointed out that there is only little evidence 

that suggests deskilling of audit professionals which results from automation of audit. In 

addition, the study found out that audit automation practices are not standardized in either 

large or medium sized firms. Manson et al. used data gathered between 1994 and 1995 

and the study was published in 1998. Since then technology in auditing has dramatically 

changed, and it was suggested that a similar study should be performed by using more 

recent data in different countries to determine the usage level of automated auditing in 

audit firms (Manson et al., 1998, p. 233-234, 244). The research is noteworthy and 

relevant to bring up because it is related to this research. Although the research of Manson 

et al. focused on UK and US firms it is worth bringing up because no similar research 

could be found in Nordic context at the time of this work. 

 

Technology has advanced tremendously during the last few decades. One of the most 

recent significant areas of advancement has been Artificial Intelligence (AI), making it 

one of many discussed subjects not only in academia but also in business world. For a 

long time, auditing did not evolve along with technological development due to its 

standard driven nature and the complexity of an audit process. The audit process is 

complicated, repetitive and it requires professional judgement to a large extent. A way of 

getting a hold of necessary data and documents for the audit is not trivial either since they 

need to be acquired from different sources. As time passed and AI was implemented in 

many other industries, large accounting firms started to implement AI systems to serve 

audit purposes. It is believed that many audit activities will be replaced by AI, and that 

AI will impact the way various audit tasks are performed. For instance, AI will greatly 

impact integration of evidence, how data is recorded or retrieved as well as image and 

textual recognition that can be utilized in auditing. The change is believed to increase 

audit assurance and audit efficiency. The study also mentioned that most of the 

competence and skills that auditors currently possess will be irrelevant in the near future 

due to implementation of AI. Manual tasks will decrease as data analysis tasks will 

increase. Along with this, different competence and skills set are needed. Therefore, the 

study suggests research that emphasizes on training new and experienced practitioners to 

be able to use AI in audits (Issa et al., 2016, p. 1-3, 9, 15).  

 

Törnqvist and Forss (2018) conducted a qualitative study about the implementation of 

automated accounting and how it impacts accounting firms and accounting consultants in 

Swedish context. The authors pointed out that the firms involved in their study only have 

some degree of automation and therefore concluded that automated accounting is still at 

implementation phase in many accounting firms. The study also suggests that accounting 

consultant job descriptions will change towards advisory and analytic tasks as automated 

accounting becomes more common. At the same time efficiency is believed to be 

increased in term of cost and time. As efficiency increases it is believed that that 

accounting firms will need less accounting consultants unless accounting firms diversify 

their services. If and when services of accounting firms become more diverse, 
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competence and education of accounting consultants needs to be updated to match future 

accounting tasks (Törnqvist & Forss, 2018, p. 64-67). Although the study is related to 

accounting firms and accounting consultants, the study is worth mentioning since it can 

be applied to audit firms and audit consultants since they are closely related, and they are 

facing similar technological change and challenges. 

 

There are studies related to accounting systems, automated accounting, automated 

auditing and impact of technological development on various industries and professions. 

Nevertheless, the level of uncertainty is quite high regarding whether the audit process 

will change along with technological development in relation to automated accounting. 

At the time of this work, the changes in this area are speculative, meaning that there are 

plenty of assumptions and predictions about how automated accounting will impact audit 

process. However, consequences of the changes are not truly known for certain because 

the change is still in progress. Therefore, the authors of this thesis conclude that it would 

be interesting to get insights of how audit firms are integrating technology in the audit 

process, as well as how it impacts the audit process, audit quality, audit efficiency and 

competence and skills of auditors. In an effort to shed light on the research gap, qualitative 

research is conducted, and auditors are interviewed in order to acquire necessary data for 

the main purpose and sub-purpose of this thesis. Although, how automation impacts the 

audit process is a still a big and uncertain question, even for auditors who works in the 

field. The authors of this thesis believe that the main implications are the changes in audit 

process, audit quality and efficiency and the shift from traditional audit role towards an 

advisory role. 

1.4 Research question 

Continuing development in digitalization has a constant impact in both accounting and 

auditing industries. However, the impact of automation on the audit process is relatively 

unexplored. Thus, the purpose of this study is to explore and analyze the possible changes 

in audit process that will occur due to adoption of automated accounting by audit client 

firms. In addition to this, the study aims to find out the reasons why the use of automated 

accounting in audit clients firm change the audit process. Therefore, this research will 

attempt to answer the following question: 

 

How does automation impact the audit process? 

1.5 Research purpose 

The main purpose of this research is to shed light on how automation impacts the audit 

process. The subject is seen as current and interesting because there is a lot of discussion 

inside and outside academia about the impact of automation on the audit process. 

However, there is only very little literature on the subject, especially in Swedish context. 

Integration of automation in the audit process is often seen as being closely associated 

with audit efficiency, audit quality and competence and skills of auditors. It is believed 

that audit efficiency and audit quality is going to increase along with increasing 

automation, but there is little research on these areas and the research is somewhat 

conflicting. Moreover, it is believed that auditors may need a different set of skills and 

competence to keep up with the change that stems from the shift from traditional auditing 

to automated auditing systems. For these reasons, the sub-purpose of this research is to 

find out whether adoption of automated accounting will impact audit quality, audit 
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efficiency and competence and skills of auditors, and in which way these issues will be 

impacted. Figure 1 illustrates the sub-purposes. 

 
Figure 1: The main purpose and sub-purposes of the thesis. 

1.6 Delimitation 

This research is delimited to firms that provide audit services in Sweden. The firm type 

and area delimitation are seen appropriate because the research is aiming to find out how 

automation impacts audit process in Swedish firms that provides audit services. 

Moreover, only auditors working for audit firms in Sweden are interviewed in order to 

gather necessary data for the research. Auditors are seen as the most relevant source of 

information in this research since they are familiar with audit process due to their 

professional responsibilities. Therefore, they are seen most likely to have knowledge of 

how automation impacts the audit process. 

1.7 Theoretical, practical and social contributions 

This research has contributions theoretically, practically and socially. In relation to 

theoretical contribution, this research extends knowledge by explaining and giving 

information on how automation impacts the audit process. The findings also further the 

knowledge on how audit quality, audit efficiency and competence and skills of auditors 

will be impacted due to automation. In relation to practical contribution, this study helps 

both auditing and accounting firms to understand the impact of automation and 

technological advancement in the fields and gives them an opportunity to prepare in 

advance for changes that may occur. This study also contributes socially. The findings of 

this study can be useful for educational bodies and the government. The findings suggest 

competence and skills that will be demanded in the future. In order to ensure that future 

auditors or economic graduates have suitable competence and skills, the findings can be 

helpful in adjusting accounting curriculum in universities. The government, on the other 

hand, can use the insights of this research to encourage citizens to practice continuous 

learning. As technology advances, it is essential that citizens keep up as it enhances both 

organizational and national competitiveness in achieving goals in a sustainable way.  
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CHAPTER 2: RESEARCH METHODOLOGY 

 
 

This chapter consists of six parts including the choice for ontological stance, choice for 

epistemological stance, research approach, research method, research design and 

ethical consideration. The mentioned aspects are motivated and described in this chapter 

in order to build a robust foundation for the research. 

 

 

2.1 Pre-understanding 

Pre-understanding is a concept that refers to individual perceptions and insights into a 

specific problem or environment prior to conducting research and gaining further 

knowledge. Pre-understanding of researchers commonly consist of models, theories and 

techniques. However, researchers are usually lacking specific knowledge that is related 

to a specific industry, firm or market. Pre-understanding helps researchers in 

understanding problems they face, but at the same time it can be a block to new 

knowledge and innovations (Gummesson, 2000, p, 15-16). Qualitative research is based 

on pre-understanding, and pre-understanding should be always considered when 

conducting a research because it affects the possibility of research not being biased and 

influenced by researchers’ perceptions and insights. Interpretation is closely related 

qualitative research due to the way knowledge is acquired and how data is dealt with and 

analyzed. For instance, researchers’ knowledge affect questions presented to informants, 

and the way the questions are presented might lead informants to answer in a certain way. 

In addition, large amounts of information need to be acquired, downsized, summarized 

or grouped to categories in order to seek understanding and make conclusions. It is not 

possible to design an absolutely perfect study without any level of bias, but biases should 

be kept at a minimum, and this can be partly done by considering pre-understanding when 

conducting a research (Bengtsson, 2016, p. 8). 

 

As graduate students in accounting, both researchers of this study have academic 

knowledge in relation to accounting, auditing, finance and business in general. While 

conducting the research, the researchers of this thesis consciously acknowledge that the 

knowledge possessed by both of the researchers on the topic is limited. The authors of 

this thesis have an opportunity to apply their skills and knowledge, and the pre-

understanding of research helps researchers to understand the topic in question. However, 

specific knowledge related to the topic is acquired through interviewing audit 

professionals. Since researchers have their own perceptions on the topic, biases might 

occur unconsciously, although, researchers strive to be as objective and unbiased as 

possible through consideration of pre-understanding in planning, conducing, analyzing 

and concluding phases of this thesis. The study was thought through and planned 

beforehand. Also, when composing research questions, the order of the questions and 

how questions are formed were carefully considered in order to gain natural and truthful 

answers from informants. Moreover, researchers aim to present the results in as truthful 

a way as possible. This can be partly seen as direct quotes used in the empirical result 

chapter as an attempt to enhance the transparency. In the analysis, results were carefully 

examined as well as their links to existing literature before suggesting correlations and 

differences. Despite precautions and attempts to prevent researchers’ influence on the 
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study, it is possible that some biases still exist due to human subconscious that cannot be 

fully controlled. 

2.2 Ontology: constructionism 

Ontology is a research philosophy concerning about the nature of reality (Saunders et al., 

2009, p. 108, 110). The central questions within ontology are whether social actors should 

be considered objective and independent from other social actors or whether they should 

be considered subjective due to the continuing social interactions. Therefore, there are 

two ontological views, which are objectivism and constructionism.  Objectivism implies 

that the existence of social phenomena is independent from social actors (Bryman & Bell, 

2011, p. 20-21). Meaning that social actors are not under influence of external factors, 

and the existing reality is independent of beliefs, values and understanding of social 

actors. Moreover, the existing reality is excluded from individuality, freedom, choice and 

moral responsibility of social actors (Hashil, 2014, p. 6). Constructionism, on the other 

hand, implies that social phenomena is under influence of social interactions, and it is 

constantly in state of revision. Because of this, values, knowledge and viewpoints of 

social actors only represent certain version of social reality (Bryman & Bell, 2011, p. 20-

22). Therefore, reality does exist, but it is constructed and reconstructed on ongoing basis 

through social actors. Due to the constant influence of social actors in existing reality, 

social actors could be seen as subjective because social actors cannot objectively and 

exactly know about reality of that very moment (Hashil, 2014, p. 6). 

 

In this research, constructionism position is taken. The position is chosen because both 

researchers and participants of the thesis are social actors themselves, who are under 

constant influence of social interactions and at the same time contribute in the existing 

and evolving reality by reflecting their beliefs and values. Additionally, all parties 

involved in this research have their own knowledge and perceptions of the world. 

Therefore, each individual has their own version of reality. For these reasons, it is 

considered that social actors are subjective and constructionism position is appropriate in 

this research. 

2.3 Epistemology: interpretivism 

Epistemology is a research philosophy concerned about the nature of knowledge. It 

includes the way social actors are finding out about the world, looking at the world, 

understanding the world and making sense of the world. In relation to the study of social 

world, knowledge that social actors possess has direct influence on the practice of finding 

knowledge on the social world. Therefore, knowledge and assumptions of social actors 

are of great importance in forming knowledge. Methods in natural sciences such as 

measuring and testing are in use in order to uncover knowledge about the world when 

knowledge is seen as objective, tangible and hard. On the other hand, if knowledge is 

seen as subjective, unique and personal, then the methods in natural sciences are rejected 

to cover knowledge about the world. There are two epistemological aspects, and these are 

positivism and interpretivism (Hashil, 2014, p. 2). Positivism implies that knowledge is 

generated through careful observations or collection of facts. However, knowledge or 

phenomena must be verified by senses prior to regard it as knowledge. Knowledge is not 

only fact based, but it is also value-free. Moreover, the world is seen as unaffected and 

independent by social actors (Hashil, 2014, p. 2-3, 7). Interpretivism is in strong contrast 

to positivism. Both social actors and the world is under each other’s influence. Therefore, 
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knowledge is neither objective nor value-free. Interpretivism implies that knowledge can 

be acquired through interpretations and perceptions, and phenomena can be understood 

by studying social actors and their behaviours. Moreover, not only knowledge of subjects 

being studied have great contribution in understanding social world, but also knowledge 

of researchers has a share in the matter (Hashil, 2014, p. 3-4, 7). 

 

In this research, the position of interpretivism is taken. The position is seen as being 

appropriate due to the qualitative nature of the research method and exploratory research 

design. The research method and design are used in order to find out the impacts of 

automation on the audit process. In order to understand the phenomenon in question, it is 

necessary to study social actors, in this case, auditors. As social actors, auditors have their 

own understanding of the phenomenon in question. In addition, the researchers of the 

study also have their own understanding of the phenomenon. Therefore, the information 

used to contribute in this thesis is based on involved parties’ personal interpretation and 

perception. Due to this, knowledge possessed by the involved parties can be seen as 

subjective and not value-free. 

2.4 Research approach: abductive 

There are three research approaches that are used by researchers. These are deductive, 

inductive and abductive. These approaches represent the nature of the relationship 

between research and theory (Bryman & Bell, 2011, p. 11; Morgan, 2007, p, 71). A 

determining factor that differentiates these approaches from each other is the 

development of theories. Deductive approach uses existing theories and generates 

hypotheses (Bryman & Bell, 2011, p. 11; Greener, 2008, p. 9). This approach typically 

follows a straightforward process which includes theory development, hypothesis, data 

collection, results, confirming or rejecting hypotheses and revision of theory (Bryman 

and Bell, 2011, p. 11). Thus, in a deductive approach, data collection comes after the 

theoretical contributions (Morgan, 2007, p. 71).  However, the main problem with 

deductive approach is that there is no set procedure of testing the theory and it is easy to 

tamper with the hypotheses (Bryman & Bell, 2015, p. 27).  

 

An inductive approach includes the process of gathering information through interviews, 

analyzing the information and identifying patterns and themes to form theories (Creswell, 

2009, p. 63). This approach gives researchers the opportunity to change research 

emphasis as more information emerges and as the research progresses. Therefore, the 

approach can lead to more interesting and insightful findings, which can be used to build 

a theory (Bryman & Bell, 2011, p. 13).  Bryman & Bell (2015, p. 27) notes that the 

challenge with an inductive approach is that the amount of theory that can be generated 

from the empirical findings is limited.  Morgan (2007, p. 71) mentions that an abductive 

approach uses a mixture of both the deductive and inductive approaches by moving “back 

and forth” between the two approaches. Further, Morgan states that an abductive 

approach begins with generating theories from observations and then testing the theories 

using various methods. Typically, in this approach, the researcher interviews, interacts or 

observes different people in a setting and aims to understand the “motives and intentions 

which people use in their daily lives because the social world is interpreted and 

experienced by the social actors from the inside” (Ong, 2012, p. 422-423). The results 

obtained from a deductive approach can be used as theories in a qualitative research and 

vice versa. In other words, the approach is about generating theories based on 

observations and interviews and then evaluating generated theories through their 



 

13 
 

workability (Morgan, 2007, p. 71). Finally, using abductive approach ensures that 

problems and challenges that are linked with either deductive or inductive approach are 

solved (Bryman & Bell, 2015, p. 27).   

 

The abductive approach will thus be employed in this study. The researchers will use the 

limited research in automated auditing to develop the framework of the research. 

Following this, empirical data will be attained by interviewing auditors to gain deeper 

information. This signals that the researchers will be moving “back and forth” between 

the findings from interviews and the theory. Moreover, the collected data are downsized 

by grouping key findings into themes to make analysis more manageable, and the findings 

are then used to extend literature.  

2.5 Research method: qualitative 

The process of gathering data for the purpose of answering research questions is known 

as a research method, and the data is gathered through questionnaires or interviews 

(Bryman & Bell, 2011, p. 41). Two research methods are used for gathering data, 

quantitative and qualitative. The main differences between these research paradigms are 

on data collection, philosophical standpoint, methodology and theory (Yilmaz, 2013, p. 

311). 

 

A quantitative research gathers data through the use of numerical data (Saunders et al., 

2009, p. 151) and statistical techniques are employed to analyze the collected numerical 

data (Zikmund et al., 2010, p. 134). Typically, the data is collected by using 

questionnaires and surveys, and the data is more structured and standardized (Yilmaz, 

2013, p. 314). The questionnaires and surveys should be distributed to a large sample so 

that the researchers can generalize the results (Yilmaz, 2013, p. 314). Results of the 

questionnaires and surveys are used by researchers in finding trends in the collected data 

(Yilmaz, 2013, p. 314). A deductive approach is generally associated with quantitative 

research and this further facilitates hypothesis testing (Bryman & Bell, 2011, p. 620). The 

relationship between the researcher and the participants is considered to be non-existent. 

Thus, the researcher is deemed to always remain objective and impartial throughout the 

study (Bryman & Bell, 2011, p. 410). However, the distant relationship between the 

researcher and participants and the standardized results fails to provide insights into the 

participants experience (Yilmaz, 2013, p. 314). In addition, due to the nature of the 

relationship between the researcher and participants, a quantitative research embodies the 

positivism and objectivism standpoint in the epistemological and ontological orientation 

respectively (Bryman & Bell, 2011, p. 27). 

 

On the other hand, a qualitative research method entails gathering data by analyzing non-

numerical information such as texts, visual or oral interpretations (Saunders et al., 2009, 

p.151; Zikmund et al., 2010, p. 134). Power and Gendron (2015, p. 152) highlight that 

qualitative research is suitable for studying expert practices as it will enable the 

researchers to acquire a deeper knowledge of the profession. Further, unstructured and 

open-ended questions or interviews are performed by the researchers in order to acquire 

more insights into the research problem and to understand the interviewees’ motivation, 

experiences or feelings regarding the research problem (Yilmaz, 2013, p. 313; Zikmund 

et al., 2010, p. 135).  Qualitative research paradigm focuses on the “how” and “why” in 

a research problem in order to gain an in-depth understanding of the phenomenon (Doz, 

2011, p. 583). The type of qualitative research is subjective as it is reliant on the 
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interpretations of the researchers (Zikmund et al., 2010, p. 135). Moreover, theories are 

developed from the collected data and an inductive approach is employed in a qualitative 

research (Bryman & Bell, 2011, p. 410). 

 

This study seeks to explore the extent to which automation impact the audit process, audit 

quality, audit efficiency and competence and skills of auditors. Due to the nature of the 

research question, it is not possible to gather necessary data numerically through a 

quantitative research method using a questionnaire or survey. In order to be able to answer 

the research question of this thesis, interviewing auditors is inevitable. Using the semi-

structured interview method enables the authors of this thesis to gain in-depth 

understanding of the topic. An interview also allows the interviewers to ask questions 

such as “how” and “why”, which is extremely relevant to the research question of this 

thesis. In addition, interviewers and interviewees are subjective toward the topic in 

question. Interviewees have their own opinions and perceptions of the topic as well as the 

interviewers have their own interpretation. Furthermore, this research has a 

constructionism standpoint in ontology and an interpretivism standpoint in epistemology. 

From these aspects, a qualitative study is chosen as most appropriate research method. 

2.6 Research design: exploratory 

A research design is a framework of how the research question will be answered and it 

highlights the objectives of the research, data collection procedures and the design 

technique (Saunders et al., 2009, p. 139; Zikmund et al., 2010, p. 66). The methods of 

designing a research are exploratory, descriptive and explanatory (Saunders et al., 2009, 

p. 141). Exploratory study aims to gain insights, discover new ideas and assess 

phenomena from an unforeseen perspective (Saunders et al., 2009, p. 139; Zikmund et 

al., 2010, p. 65). Exploratory study is suitable when researchers have little or no 

knowledge about the research problem. Furthermore, it aims to contribute new 

information about the research problem by conducting either semi-structured or 

unstructured interviews with relevant participants, and it sets the foundation for future 

research (Zikmund et al., 2010, p. 137). Descriptive research design strives to describe 

characteristics of study subjects such as people, objects, environment and organizations. 

The approach is more structured than exploratory research design and it usually focuses 

on a few specific research questions. It attempts to illustrate an issue in question by 

focusing on the “what”, “when”, “where”, “who” and “how” questions. Descriptive 

research design is commonly used when there is some knowledge about the study subject 

because otherwise it would be difficult to researchers to present appropriate question and 

gain relevant data (Zikmund et al., 2010, p. 55, 61). Explanatory research design focuses 

on studying certain problems and attempts to provide explanations to cause-effect 

relationship between variables (Saunders et al., 2009, p. 140). Explanatory research 

design requires that researchers have solid knowledge about the study subject in order to 

be able to predict appropriate cause-effect relationships that will be tested. Naturally, the 

research takes a long time to be implemented due to the solid knowledge requirement. 

The characteristics of an exploratory study include focus on a few research hypotheses, a 

high level of control of research procedures and a structured approach to generate specific 

results (Zikmund et al., 2010, p. 57, 61). 

 

Exploratory research design is applied instead of descriptive or explanatory designs 

because it is considered the most suitable for this thesis for several reasons. Firstly, both 

the researchers of this thesis and auditors involved in this research have only limited 



 

15 
 

knowledge about how an audit process is or will be impacted by the use of automated 

accounting in client companies of audit firms since the change is still in progress. 

Secondly, the topic is rather unexplored and there is no literature on this specific topic in 

Swedish context. Thus, the aim of the study to shed light on the topic and provide some 

new insights related to this topic necessitates the use of exploratory research design. 

Thirdly, semi-structured interview method was used in order to explore the topic. A semi-

structured interview allows researchers to gain data in detail by asking follow-up and 

specifying questions. For these reasons, exploratory research is chosen. 

 

Table 1 gives a summary of the methodological assumptions that were undertaken in this 

chapter and will be subsequently used in this thesis.  

 

Table 1: Summary of the chosen methodological approaches. 

Assumption Chosen approach 

Ontology Constructionism 

Epistemology Interpretivism 

Research Approach Abductive 

Research Method Qualitative 

Research Design Exploratory 

2.7 Literature review 

A literature review is a vital component of an academic paper as it identifies what is 

known or unknown in a research area (Bryman & Bell, 2011, p. 91). Merriam & Simpson 

(2000, cited in Rocco & Plakhotnik, 2009, p. 122) highlighted that a literature review 

builds a foundation by critically analyzing previous literatures to identify patterns and 

inconsistencies between pieces of literature. In addition, literature reviews are expected 

to enhance knowledge on the topic beyond what is contained in the original literature 

sources (Toracco, 2016, p. 411). Thus, it is imperative that researchers thoroughly 

investigate previous research to avoid repeating research that exists (Zikmund et al., 2010, 

p. 65). Automation in the auditing profession is considered to be an emerging topic, and 

as a result this topic has not undergone comprehensive reviews of literature (Toracco, 

2016, p. 410). Performing a literature review enabled the researchers to understand the 

gaps in literature that are in this present research problem (Rocco & Plakhotnik, 2009, p. 

122).  Consequently, the foundation of our research is based on that premise. 

 

Literature sources used in a research are categorized as primary, secondary or tertiary. 

The difference between these sources is that primary sources represent government 

publications, company reports, data obtained from memos, interviews or manuscripts. 

Secondary sources include books, newspapers and journals. Finally, tertiary sources assist 
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researchers to locate primary and secondary literature to introduce a topic consisting of 

catalogues, dictionaries and bibliographies (Saunders et al., 2009, p. 69). In this study, a 

mixture of primary and secondary sources was used, and all of the secondary sources 

were peer-reviewed to enhance quality and credibility. The authors experienced language 

barriers with some local and central governmental reports. However, appropriate 

measures were taken to ensure that information contained in studies is not misrepresented. 

For instance, these reports were first translated to English to determine whether 

information in them is relevant to this research, then the correctness of the contents is 

checked by people who speak Swedish as their native language. 

 

We conducted a broad literature review to a get deep understanding of the research 

problem by critically analyzing scientific articles, published books and newspapers. The 

articles and newspapers were accessed through Umeå University’s library and articles 

from various databases were used, namely, Business Source Premier, Science direct and 

JSTOR were used to find relevant information. Keywords used for acquiring relevant 

information were artificial intelligence”, “automated auditing”, “automated accounting 

systems”, “audit process”, “audit quality” “big data”, “audit evidence”, “audit efficiency” 

and “continuous auditing”. As articles related to the research topic were found, the 

researchers sorted the articles by date in order to prioritize the most recent articles. 

However, some older articles were used regardless of the year they were published in 

because they were seen as relevant sources. Moreover, in order to ensure validity of the 

information used in this thesis, multiple sources were used to support issues discussed in 

this thesis rather than solely relying on one source. 

2.8 Ethical consideration 

The integrity of a piece of research goes alongside with ethical issues. Therefore, ethical 

concerns should be addressed when conducting a research (Bryman & Bell, 2011, p. 122). 

According to Diener and Crandall (1978, cited in Bryman & Bell, 2011, p. 128) there are 

four main ethical principles: harm to participants, lack of informed consent, invasion of 

privacy and deception. Harm to participants is consider unethical, and it can come in 

many forms. It can be physical harm, stress, harm to career prospects or harm to self-

esteem. Harm to participants also includes loss anonymity of accounts and confidentiality 

of records, meaning that identities of participants and companies they represent should 

be kept confidential unless agreed otherwise. The International Organization for 

Migration (IoM) code of ethical conduct instructs that possibility of harm to participants 

should be assessed by researchers, and the harm to participants should be minimized 

(Bryman & Bell, 2011, p. 128-129).  

 

The second main ethical concern is a lack of informed consent. It was suggested that 

information related to the research should be given to participants as much as needed. By 

providing the information, researchers ensure that participants make informed decision 

on being a part of the research. The IoM code of ethical conduct suggests that researchers 

should protect and preserve freedom, dignity, privacy and well-being of participants. 

Additionally, participants should be given opportunities to terminate or refuse 

participation at any time (Bryman & Bell, 2011, p. 133). The third main ethical concern 

is invasion of privacy. Researchers should respect participants’ privacy and individual 

value. Transgression of privacy in the name of research and its objectives are considered 

unethical. The invasion of privacy may arise unintentionally when conducting an 

interview since it is difficult for researchers to know what questions delve into a private 
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area or what issues participants do not want to share publicly. Therefore, participants 

should be given an opportunity to refuse answering questions they feel are unjustified 

(Bryman & Bell, 2011, p. 136). The fourth main ethical concern is deception. Deception 

is an act of misleading participants by not presenting the research in a truthful manner. A 

researcher might be tempted to be deceptive in order to get more natural responses from 

participants. The Market Research Society (MRS) code of conduct instructs that prior to 

an interview, participants should be informed about the observation or recording 

techniques used. Additionally, participants should be given an opportunity to watch or 

listen to the record and delete certain section or all of the record (Bryman & Bell, 2011, 

p. 136-137). There are others ethical considerations that should be taken into account in 

addition to the four concerns mentioned when conducting a research. One of these is who 

owns the collected data and what purposes the data can be used for. Copyrights are 

especially important when conducting interviews. Fundamentally interviewees have a 

copyright to spoken words, therefore, clearance from interviewees is needed before data 

can be shared with a third party. Trust and reciprocity between involved parties is 

important, as well. Besides avoiding deception and having informed consent, research 

should strive for mutual benefit. The beneficial exchange adheres both parties morally. 

Furthermore, conflicts of interest should be considered. When research is funded, there 

is a possibility that the funder has a vested interest in the results. Therefore, the source of 

funding should be made clear and public in any publication (Bryman & Bell, 2011, p. 

138-142). 

 

Interviewees were reached through email (Appendix 2) and telephone to ask to 

voluntarily participate in the master’s thesis research. Part of the email included 

information related to ethical issues. Interviewees were informed of the purpose of the 

research. It was also mentioned that audio recording will be used, and the rights of the 

recorded contents remain with the interviewees. Additionally, confidentiality and 

anonymity were told to be granted to interviewees. Names of the participants or the name 

of the companies will not be disclosed in order to secure their identities. Moreover, only 

authors of the thesis and the thesis supervisor have access to the interview contents. 

Privacy was also considered. Interviewees were informed that they have a right to refuse 

answering any question, and even terminate their participation at any time. A week prior 

to the interview a participant information sheet (Appendix 3) was sent to all interviewees 

in order to remind them of their rights. The contents of the participant information sheet 

is to large extent the same as the contents of the email. A major addition is the use of 

direct quotations. Interviewees were informed that direct quotations can be used in the 

thesis. Before publishing any direct quotations, a draft of the work in progress was sent 

to interviewees in order to give them an opportunity to correct, complete, specify or 

demand deletion of direct quotations. In addition, to all mentioned, interviewees were 

given contact information of the authors of the thesis and told to contact the authors of 

the thesis should any question arise. 
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CHAPTER 3: THEORETICAL FRAMEWORK 

 
 

This chapter aims to discuss theories in auditing and the auditing process. In addition, 

important issues in relation to auditing process will be addressed in order to give a 

comprehensive overview. This chapter begins with an explanation of the concepts of 

artificial intelligence and big data and how they are implemented in audits. Further, a 

traditional audit process is discussed, followed by a discussion on automated audit and 

continuous auditing. Moreover, issues regarding audit evidence and audit efficiency are 

explored. Lastly, the competence and skills of a future auditor and audit quality are 

addressed. 

 

 

3.1 Introduction to theoretical framework 

Future audits are expected to be different from the way they are currently conducted 

(Ernst & Young, 2015). This is because technology is advancing at an exponential rate 

(Manyika et al., 2017, p. 1). Technological advancements that are currently transforming 

businesses globally include blockchain, big data analytics, artificial intelligence (AI), 

machine learning, Internet of Things (IoT) and robotics (ICAEW, 2018b, p. 5-6; Manyika 

et al., 2017, p. 1). Daily business operations of companies are being transformed by the 

technological advancements (ICAEW, 2018b, p. 5). Furthermore, auditors are 

encouraged implement these technologies into the audit to ensure that certain procedure 

in the audit process are automated, efficient, and that data can be easily gathered and 

analyzed (Dai & Vasarhelyi, 2016, p. 1). 

 

The difference between digitization and automation is that digitization is the “process of 

changing from analog to digital form” (Gartner IT Glossary, n.d) while automation refers 

to the process of using technology to reduce human error and increase performance 

(Manyika et al., 2017, p. 2). This study focuses on automation instead of digitization 

because the audit process is already digitized, and automation aims to improve the 

processes undertaken. Further, the authors of this study decided to focus only on AI and 

big data analytics because we have a personal interest in the technologies.  

 

The following section begins by explaining how artificial intelligence and big data 

analytics are being applied in audits, followed by an explanation of a traditional audit 

process. As mentioned earlier, automating the audit process will transform the way future 

audits are performed and concepts that relate to automated audits are discussed in detail. 

Furthermore, it is anticipated that implementing automation in audits will affect 

efficiency and the way that audit evidence is collected. Inevitably, as a result of these 

changes, the competence and skills of auditors are also expected to change. Lastly, the 

relationship between automation and audit quality will be explored. 

3.2 Artificial intelligence in auditing 

O’Leary (1987, p. 123) defines AI as an “umbrella term that includes a number of 

activities: expert systems, pattern recognition by computers, learning and reasoning by 

computers, natural language use by computers.” Further, Issa et al. (2016, p. 1) describes 
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AI as a computer program that can take balanced decisions, observe its environment and 

take actions that maximizes its chances of achieving a goal. The computer program has 

the ability to mimic human functions e.g. see, hear, reason with imperfect information, 

learn and solve problems (Issa et al., 2016, p. 1).  According to Kokina & Davenport 

(2017, p. 115), for AI to operate effectively, there is a need for large volumes of data and 

processing power. The rise of AI in audits has made it easier for auditors to analyze large 

quantities of data and to get a deeper understanding of the clients’ business operations 

(Kokina & Davenport, 2017, p. 116). The utilization of AI in auditing eliminates the 

repetitive tasks that are present in audit work. This will enable auditors to focus on tasks 

that bring value to clients (Luo et al., 2018, p. 851). The traditional way of conducting 

audits will be obsolete in the near future and audit firms are expected to be innovative 

and develop new auditing methods (Luo et al., 2018, p. 851). 

 

Marcello et al. (2017) held a roundtable discussion about how the audit profession has 

evolved over the years and how the profession is progressing. One of the key discussions 

was about technology in auditing. One of the participants was sceptical about using AI. 

They believed that humans are smarter than machines and does not believe that machines 

can make proper decision.  In hindsight, most of the professionals who participated in the 

roundtable believe that machines are able to absorb data faster than humans and can 

actually detect irregularities. Moreover, Marcello et al. reiterate that the machines will 

not just see patterns, but they will be taught to reason like a human being. 

 

There are some audit firms that have implemented AI technologies into the audit process 

(Kokina & Davenport, 2017, p. 119). The process of integrating AI systems into audits 

started recently with PwC. It was the first accounting firm to incorporate AI into the audit 

process. Their technology ‘Halo’ facilitates the scanning of massive quantities of data 

which in turn helps auditors make relevant and reliable analysis of the data and make 

appropriate risk assessments (PwC, 2016, p. 11). Further, the technology investigates and 

tests journal entries to detect any high-risk transactions or any suspicious transactions 

recorded (PwC, 2016, p. 13). KPMG collaborated with IBM to develop ‘IBM Watson’, 

an AI system that assists clients with meeting leasing requirements in accordance with 

the accounting leasing standard IFRS 16. The AI system extracts required data from lease 

agreements at a faster rate. The extracted data will then be used in the accounting system 

to ensure that the leases are accounted for correctly (KPMG, 2018).   

 

Auditors are expected to use professional judgement and maintain professional 

skepticism (Eilifsen et al., 2014, p. 37). Since AI technology is created to mimic human 

functions, the challenge lies in whether these AI technologies will be able to fully perform 

audits without human involvement. The audit process is very subjective, and auditors are 

expected to perform tests on the transactions to ensure that there are no misstatements. 

One of the most complex tests that auditors need to perform in every audit is the fraud 

risk assessment (Brown-Liburd et al., 2015, p. 454). The fraud risk assessment is difficult 

for auditors with less experience. Thus, Lombardi and Dull (2016) conducted a study 

about the benefits of implementing an expert system called AudEx. AudEx was 

implemented to help auditors make better judgements when assessing fraud risk factors. 

The system was mostly intended for entry level auditors as well as auditors without a lot 

of experience to perform the fraud risk assessments and reach decisions that an 

experienced auditor would normally reach. Lombardi and Dull discovered that using the 

expert systems made the less experienced auditors make better judgements when 

performing fraud risk assessment procedures and that the system trains the auditors to 
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make more appropriate judgements (Lombardi & Dull, 2016, p. 49-50). Interestingly, 

there hasn’t been any other recent literature on expert systems. While structured and 

unstructured data has been increasing over the years, it is challenging to determine 

whether expert systems can perform all procedures that an auditor can perform as well.  

3.3 Big Data in auditing 

The perpetual availability and flow of information has rapidly increased due to the 

advancements in technology (Vasarhelyi et al., 2015, p. 381). In addition, information 

from various sources can be easily collected, regardless of the size, and can be stored 

digitally (Cao, et al., 2015, p. 424). This information is referred to as big data and it 

includes structured and unstructured data obtained from various sources (Moffit & 

Vasarhelyi, 2013, p. 1). Structured data consist of data generated through the firm’s 

transaction processing systems such as point of sales systems, inventory management 

system and customer or supplier relationship system (Richins et al., 2017, p. 65), whereas 

unstructured data is generated from social media posts, press releases and blogs (Cao et 

al., 2015, p. 427). Furthermore, big data is also categorized as the 4V’s: volume, variety, 

velocity and veracity (IBM, 2012). Essentially, volume, variety and velocity relate to the 

massive quantities of transactions that are developed regularly from diverse sources 

(Janvrin & Weidenmier-Watson, 2017, p. 3) and veracity relates to the integrity and 

reliability of the data (Alles & Gray, 2016, p. 48).   

 

Big data needs to be analyzed properly for it to be meaningful and useful to an 

organization (Tang et al., 2017, p. 1127). Typically, data analytics are used to analyse 

data, identify patterns and correlations in the data (Earley, 2015, p. 495; Tang et al., 2017, 

p. 1127). According to (KPMG, 2012, p. 2) data analytics is the “process by which 

insights are extracted from operational, financial, and other forms of electronic data 

internal or external to the organization’’.  Implementing data analytics is difficult as it 

requires highly skilled individuals and appropriate software and hardware resources (Cao 

et al., 2015, p. 427). As a result, the usage of data analytics in auditing is still minimal 

(Appelbaum et al., 2017, p. 3). Applying data analytics will enable all transactions in a 

sample to be tested (Earley, 2015, p. 496). Testing all transactions provides auditors with 

the opportunity of discovering irregularities and transactions that are risky, inaccurate 

(Cao et al., 2015, p. 426) and fraudulent (Alles & Gray, 2016, p. 51). Furthermore, data 

analytics coupled with auditors’ judgement ensures that auditors are better equipped in 

formulating procedures of assessing estimates and valuations (Earley, 2015, p. 496). In 

addition, these procedures could be used to develop models that could improve the 

assessment and evaluation of the clients’ financial distress (Gepp et al., 2018, p. 104) to 

ensure that a going concern audit opinion is not issued when the client is not financially 

viable (Alles & Gray, 2016, p. 51). 

 

Since the use of big data in analytics in auditing is still low (Gepp et al., 2018, p. 102), 

Cao et al. (2015, p. 425) uses examples of how other businesses are applying data 

analytics and the they then use the examples to envision how similar data analytics 

programs can be used in auditing. Cao et al (2015, p. 425) highlights that a United States 

(US) police department began using data analytics recently. The police department 

analyses crime scenes to gather data about type of crime committed, the area and time. 

Data analytics are then used to anticipate when the next crime will occur in that 

neighborhood and police officers would be sent before the crime occurs. As a result, the 

level of crime in some areas has decreased. Auditors can use similar analytics to identify 
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transactions that are prone to fraud related activities or material misstatements. Following 

this, controls can be applied to ensure that anomalies or misstatements are detected 

immediately after occurrence. Big data analytics can also be used in retail industries. A 

stationary retailer can use a web-based system to determine customers’ age, ethnic group, 

locations, and religious affiliations. The system can then analyze spending habits of the 

customers. This information enables retailers to increase specific supplies in certain areas 

in order to increase revenues. Similarly, auditors can use the same analytics to focus more 

on risky parts of the audit (Cao, et al., 2015, p. 426).  

 

As previously mentioned, the usage of data analytics in financial statement audits is still 

minimal and the usage of data analytics represent a “paradigm shift” in the auditing 

profession (Vasarhelyi et al., 2015, p. 384). The main challenges that auditors are facing 

with regards to data analytics include privacy of client data, integrity and veracity of the 

data, auditing standards and the expertise of auditors (Earley, 2015, p. 498). In addition, 

Brown-Liburd (2015, p. 454) points out that auditors do not have the expertise to analyze 

external non-financial data obtained from external sources. Additionally, the technologies 

that auditors use, for instance, Computer Assisted Application Technology (CAATs) are 

not advanced enough to handle non-financial data and auditors do not have the skills to 

analyze and interpret the data. Lastly, auditing standards use the traditional approach to 

auditing and do not provide guidelines for using data analytics in financial statement 

audits (Earley, 2015, p. 497). 

3.4 Audit process 

Every audit is different from the next since the procedures undertaken depend of risk 

factors and effectiveness of the client’s internal control system (Kearney, 2013, p. 142). 

Audit process is a series of activities that are performed by auditors to obtain evidence to 

form their opinion on financial records. The process is highly labour intensive, and 

auditors often find themselves using manual methods to examine automated systems 

(Vasarhelyi, 1984, p. 100). Audits are conducted annually and are considered to be a 

‘backward-looking exercise’ (Rezaee et al., 2002, p. 148). According to Eilifsen et al. 

(2014, p. 16-20), an audit processes consists of seven phases that are interconnected. 

These phases include client acceptance or continuance, preliminary engagement 

activities, planning of the audit, internal control considerations, audit business processes 

and related accounts, completion of the audit and evaluation of results and issuing an 

audit report. These phases can be further categorized into 3 stages. Namely, planning, 

execution and reporting stage as depicted in Figure 2 (Cannon, 2017, p. 90).  
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Figure 2: Audit process. 

3.4.1 Planning stage 

The planning stage is an ongoing procedure in an audit process. Unexpected events may 

occur which may cause the auditors to change the audit strategy (Kearney, 2013, p. 169). 

Sufficient planning is imperative as it gives auditors the opportunity to examine risky 

areas extensively (Eilifsen et al., 2014, p. 68). Furthermore, proper planning helps 

establish the audit strategy and scope and recognize and respond to risks in a timely 

manner so that the audit is completed in an efficient and effective manner (Cannon, 2017, 

p. 90-91). Failure to plan properly may result in an incorrect opinion being issued or the 

audit may not be available in a timely manner (Kearney, 2013, p. 168). The audit plan is 

necessary to perform in accordance with auditing standards, International Standards of 

Auditing (ISA) 300 planning an audit of financial statements, ISA 315 identifying and 

assessing the risk of material misstatements through understanding the entity and its 

environment and ISA 330 the auditor’s responses to assessed risks (Eilifsen et al., 2014, 

p. 67).  

3.4.1.1 Understanding of the client 

Cannon (2017, p. 92), notes that auditors should get a comprehensive view of the client 

and the industry it operates in. An auditor usually gets an understanding of the client’s 

customers, suppliers, internal controls, information technology (IT) environment, 

corporate governance and any economic factors that may be adversely impacted by e.g. 

recessions, interest rates and sources of finance. This ensures that the auditor is in a better 

position to assess the client’s internal controls and this stage is performed using the 

guidelines stipulated in ISA 315. 

With reference to Eilifsen et al. (2014, p. 219) internal controls are evaluated by having 

inquiries with the board of directors, management and employees, observing and 

inspecting documents, records and activities. This will enable the auditors to determine 

the strength of the internal controls and to determine whether the auditors will rely on the 

internal controls during the audit. Internal controls are systems designed by the client that 

ensure that the financial reporting process is reliable, transparent, effective, efficient and 

compliant with laws and regulations. 
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3.4.1.2 Materiality 

According to (ISA 320:2), information is material if omitting, misstating or obscuring it 

from financial statements could impact the decisions of users of financial statements. 

Determination of materiality at the planning stage of an audit is essential as it influences 

the scope of the audit (Eilifsen et al., 2014, p. 82). Calculation of materiality is subjective, 

and auditors are expected to use their professional judgement and auditors are required to 

determine the overall materiality and performance materiality during the planning stage 

(ICAEW, 2017, p. 8-10). Overall materiality pertains to misstatements that significantly 

impact the whole financial statements while performance materiality refers to the 

aggregate of smaller, immaterial errors that often go undetected and can cause 

misstatements in financial statements. Performance materiality is lower than the overall 

materiality (Eilifsen et al., 2014, p. 84).  

3.4.1.3 Risk assessment 

After obtaining an understanding of the client, an auditor uses that information to 

determine the client’s risk level. The auditor is thus expected to be highly knowledgeable 

about the client and the environment the client operates in order to make informed risk 

assessments (PwC, 2017, p. 8). ISA 300 requires that the auditor reduces the audit risk to 

an acceptably low level. Eilifsen et al. (2014, p. 96-97) highlights that the auditor is 

expected to use professional judgement and skepticism when assessing audit risks and 

determining the scope of the audit since the standards do not provide specific guidance 

on what is an acceptably low level of audit risk. Eilifsen et al. also describes that an audit 

risk is the risk that an auditor expresses an inappropriate opinion on the financial 

statements. Audit risk has three factors: inherent risk and control and detection risk. 

Inherent risk is the risk of a material misstatement in the financial statements arising due 

to errors that are not caused by failures in internal controls whereas control risk refers to 

misstatements that arise due to failures in internal controls. The client’s internal controls 

systems determine whether the inherent and control risks are high or low. On the other 

hand, detection risk pertains to the risk that the auditors fail to detect material 

misstatements. Detection risk will always emanate since the audit of transactions is based 

on samples, and not all transaction will be audited. An inverse relationship exists between 

inherent, control and detection risks. In essence, if inherent risk and control risks are high, 

the detection risk will be low, and the auditor will be expected to audit a bigger sample. 

3.4.2 Execution stage 

This stage involves performing substantive procedures and detailed test of transactions 

and controls. An auditor audits the client’s business functions, human resources, 

purchases, payables, finance, investments, revenue and inventory management functions 

(Eilifsen et al., 2014, p. 333). Generally, the audit client prepares financial statements 

according to International Accounting Standards (IAS) 1. IAS (1.15) states that the 

“financial statements shall present fairly the financial position, financial performance and 

the cash flows of the entity”. Upon publishing the financial statements, management of 

the client will be asserting or declaring that all the transactions in the statements have 

been properly recognized, measured and presented (PwC, 2014, p. 12). The auditor then 

performs substantive procedures and test of controls to obtain audit evidence about certain 

assertions (Appelbaum et al., 2017, p. 3). “Assertions are representation by management, 

explicit or otherwise, that are embodied in the financial statements, as used by the auditor 

to consider the different types of potential misstatements that may occur” (Eilifsen et al., 

2014, p. 127). Assertions include existence, valuation, occurrence, classification, cut-off, 
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rights and obligation (PwC, 2014, p. 12). Ultimately, internal control systems of the client 

should be effective and reliable. The reliability of the client’s internal control system 

determines whether substantive procedures or test of controls are used to gather audit 

evidence. Internal controls can never be 100% effective and reliable Thus, a combination 

of both methods is regularly used (Cannon, 2017, p. 92). 

3.4.2.1 Test of controls 

Test of controls are procedures undertaken by an auditor to test the effectiveness of 

internal controls (Eilifsen et al., 2014, p. 81). Even if a client’s internal control system is 

effective, the controls can never be fully reliable (Kearney, 2013, p. 230). Thus, an auditor 

should use both test of controls and substantive procedures to ensure that anomalies, 

errors in transactions are detected (Eilifsen et al., 2014, p. 81).  Furthermore, the test of 

controls performed include reperforming the controls used by the clients to verify that the 

controls functioned successfully and as intended or testing a sample of credit sales 

invoices to ensure that the customer is an authorized debtor and that the sale is recorded 

after the shipping (Eilifsen et al, 2014, p. 355).  

3.4.2.2 Substantive procedures 

Eilifsen et al. (2014, p. 81-82) stated that substantive procedures are tests that auditors 

perform to detect material misstatements in the financial statements. Substantive 

procedures are further categorized into analytical procedures and test of details. Test of 

details allow an auditor to test individual transactions while analytical procedures analyze 

the relationship between financial and non-financial records. When a client’s internal 

control system is not effective and reliable, the auditor performs more substantive 

procedures. Usually, substantive procedures and test of controls are performed together 

to ensure that necessary evidence has been acquired (Kearney, 2013, p. 240). The auditor 

ensures that the figures in the financial statement can be traced back to the source 

documents. According to PwC (2017, p. 9), substantive procedures can include obtaining 

third-party confirmations from the clients’ business partners e.g. banks, major suppliers 

or major customers to ensure that the terms of the contracts are being adhered to. Further, 

the auditor can test the existence assertion by physically inspecting tangible assets, e.g. 

vehicles, to ensure that they exist. Also, the auditor can inspect the revenue transactions 

to ensure that they were recorded in the correct financial year.   

3.4.3 Reporting stage 

According to ISA (700) an auditor is expected to express an opinion about the financial 

statements based on the evidence acquired. During this stage, the auditor summarizes all 

the information gathered from the previous stages as well as the audit evidence collected 

from the execution phase (Omoteso, 2012, p. 8490). The auditor is expected to analyze 

the evidence, apply professional judgement and maintain professional skepticism 

throughout the audit process. Otherwise the auditor might issue an incorrect opinion 

(Eilifsen et al., 2014, p. 37).  According to Eilifsen et al. (2014, p. 590-595) there are four 

different audit reports that can be issued: unmodified, modified, adverse and disclaimer 

reports. An unmodified audit opinion is a clean report and there are no material 

misstatements in the financial statements. A modified is issued when the misstatements 

do not significantly impact the entire financial statements. An adverse report is issued 

when the misstatements are material and affect the all balances in the financial statements. 

Finally, a disclaimer is issued when the auditor fails to express an opinion because there 

is insufficient audit evidence.  
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3.5 Automation 

Automation of business processes enables companies to reduce human errors, increase 

productivity, performance and speed since machines are more efficient than humans (Issa 

et al., 2016, p. 14; Manyika et al., 2017, p. 2).  Further, computers today are even more 

capable of performing a multitude of tasks including cognitive abilities than before 

(Manyika et al., 2017, p. 4). Generally, people are reluctant to accept disruptive 

technologies as they are concerned about employment (Issa et al., 2016, p. 14). This is 

because automation has eliminated a number of jobs since the first industrial revolution 

(The Economist, 2016). Automation does not only eliminate jobs, but it also creates a 

significant number of new jobs in the society. Silverman (1966) studied the effect of 

automation on jobs and concluded that automation does indeed cause unemployment and 

destroys old skills. On the other hand, automation provides the opportunity for people to 

learn new and valuable skills to operate and maintain the machines, which consequently 

create new jobs (Silverman, 1966, p. 4-6).  

 

There is a common misconception that physical jobs are mostly at risk of being automated 

in the future. While this is true to a certain extent, the risk of a certain job being automated 

in the future is based on it being routine versus non-routine (Issa et al., 2016, p. 14). Work 

can be divided into four different types: non-routine manual, routine manual, routine 

cognitive and non-routine cognitive. (The Economist, 2016). Accordingly, routine tasks 

are jobs that are repetitive and performed in a similar manner on a daily basis, non-routine 

tasks are not repetitive and varies on a daily basis. Cognitive tasks require the utilization 

of humans’ brains while manual tasks involve physical activity (The Economist, 2016).  

 

The activities in an accounting firm can also be distinguished into the four different types 

of activities. Abdolmohammadi (1999) conducted a study to determine how the audit 

process is structured and what are the audit areas that are susceptible to automation. 

According to the study 39% of the audit process is structured, 41% is semi-structured and 

20% is unstructured. Despite the fact that the semi-structured tasks have a higher 

percentage, semi-structured tasks are not as susceptible to automation as the structured 

tasks. This is because the tasks that are semi-structured include substantive procedures 

and testing of internal controls (the execution stage) and an auditor uses professional 

judgement and is expected to maintain professional skepticism during the execution 

phase. Similarly, Kokina and Davenport (2017, p. 116) believe that the structured tasks 

in the audit process will be automated in the future because not a lot of judgement is used 

in executing the tasks.  Further, the amount of data collected by entities has increased 

significantly and auditors need to employ AI and data analytics to analyze the data 

properly thus implying that the structured tasks will be performed by these technologies 

instead of human auditors (Kokina & Davenport, 2017, p. 116). The chain of command 

in all audit firms has the audit partners at the highest point and the audit associates or 

entry level auditor at the lowest point (Issa et al., 2016, p. 12). Essentially, this means that 

the audit partners perform the unstructured tasks and the audit managers perform the 

semi-structured activities. Finally, audit associates or entry level auditor perform all of 

the structured tasks or repetitive duties, for example, recalculation and verifying 

transactions, while the audit managers review the data and the audit partners issue the 

audit opinion. As a result, the activities and tasks performed by entry level auditors and 

audit associates are extremely susceptible to automation since their activities are 

repetitive and routine (Kokina & Davenport, 2017, p. 116).  The chain of command is 

depicted in Figure 3.   
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Figure 3: Chain of command in an audit firm. 

3.5.1 Impact of automation on audit process 

Vasarhelyi (1984) explored the changes that automation brings into the audit process. 

Two changes were identified. They are environmental changes and process-specific 

changes. According to the author, environmental changes relate to the physical location 

of an auditor, time required to access data and treatment of working papers. The author 

concludes that automation enables the auditor to perform an audit at the auditors’ site, 

instead of the client’s, and have swift access to the client’s data and standardized working 

papers. Furthermore, the process specific changes impact the engagement planning, 

internal control evaluation, substantive testing and attestation. It was also highlighted that 

automation reduces the time spent to prepare engagement letters, use databases to 

investigate the client and spreadsheets and Computer Assisted Accounting Techniques 

(CAATs) to perform risk assessment procedures (Vasarhelyi, 1984, p. 101-103). While 

the study was pioneering and relevant in its time, technology has advanced substantially 

since then.   

  

As auditing clients are automating their accounting systems, auditors are encouraged to 

start automating their audit processes. As more information is available on a real-time 

basis, the traditional manner of conducting audits is becoming obsolete (Chan & 

Vasarhelyi, 2011, p. 152). Due to the intricate nature of modern transactions, 

conventional audit procedures have become ineffective and auditors need to reconsider 

the way in which audits are prepared (Dai & Vasarhelyi, 2016, p. 2). Thus, the use of IT 

in audits has increased, which has subsequently led to the need for automated audits 

(Janvrin et al., 2008, p. 3). However, transactions that include estimates and valuations 

may not be audited automatically since auditors need to use professional judgement and 

maintain professional skepticism when performing audit procedures on these transactions 

(Chan & Vasarhelyi, 2011, p. 155).  
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Auditors rely on their professional judgement during audits, making the process 

subjective. However, automated audit procedures need to be “formalized” (Alles et al., 

2006, p. 156) so that the gathering of evidence will be structured and methodical. The 

process needs to be such that the system determines the procedures that need to be 

performed depending on the effectiveness of the client’s internal controls. This implies 

that audits will be conducted using a pre-existing structure to ensure that all audits are 

performed in the same way. Further, formalized audit procedures and structured evidence 

collection ensures that an automated audit process is conducted properly without the 

auditors (Chan & Vasarhelyi, 2011, p. 155).  

3.5.2 Continuous auditing 

Elliot (1994) conducted a study about the effects of information technology in the 

auditing profession. The author highlighted that information technology has both 

favourable and unfavourable consequences. The main threat is that the need for audited 

financial statements may be pointless in the future because the emergence of information 

technology allows stakeholders to have access to real-time financial and non-financial 

information about a company (Elliot, 1994, p. 74-76).  Lombardi et al. (2015, p. 10) 

argues that audits continue to focus on historical financial and nonfinancial data and that 

assurances of financial statements is done annually. This is becoming challenging to audit 

firms because investors prefer to base their decisions on the real-time data instead of 

audited financial statements (Chan & Vasarhelyi, 2011, p. 152). 

 

The audit profession needs to transform and provide relevant information to shareholders 

and stakeholders in a timely manner. As more information is available on a real-time 

basis, accounting transactions will be appearing in the financial statements to the 

shareholders and stakeholders on a real-time basis as well (Rezaee et al., 2002, p. 148). 

Hence, the need for continuous auditing is continuing to grow (Lombardi et al., 2015, p. 

11) and auditors need to be able to provide real-time assurance about the accuracy and 

reliability of financial and nonfinancial information on a real-time basis (Rezaee et al., 

2002, p. 148). Essentially, continuous auditing (CA) is the final aspect of automated 

auditing (Kuenkaikaew & Vasarhelyi, 2013, p. 39). 

 

According to the Canadian Institute of Chartered Accountants (CICA)/American Institute 

of Certified Public Accountants (AICPA) (1999, cited in  Alles et al., 2008, p. 198), define 

CA as “a methodology that enables independent auditors to provide written assurance on 

a subject matter, for which an entity’s management is responsible using a series of 

auditor’s reports issued virtually simultaneously with or a short period of time after the 

occurrence of events underlying the subject matter.” Kuenkaikaew & Vasarhelyi (2013, 

p. 40) notes that CA is the same as predictive auditing since both methods allows the 

auditors to analyze transactions as and when they happen. CA is made up of continuous 

monitoring and continuous data assurance. This ensures that internal controls are 

constantly monitored, and that reliable data is being used by internal auditors, 

management and external auditors (Alles et al., 2008, p. 200). Internal auditors 

continuously monitor their internal control systems, while external auditors focus on the 

continuous auditing (Kuenkaikaew & Vasarhelyi, 2013, p. 40). This method of auditing 

ensures that companies are more effective and efficient since anomalies are detected as 

soon as they occur, leading to better decision making (Byrnes et al., 2018, p. 291). 

 

Typically, internal auditors implement continuous monitoring to assist management with 

decision making while external auditors apply continuous auditing to ensure that 
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assurance is given on accurate and reliable data (Chan & Vasarhelyi, 2011, p. 155-156). 

Considering that auditors have to give assurance on an ongoing basis, the challenge that 

auditors face is ensuring the accuracy of the real-time data. This is because the data is 

obtained from various sources and as a result, the same data may be incomplete or 

conflicting (Zhang et al., 2015, p. 471). On the other hand, implementing CA presents 

various benefits to both internal and external auditors. Auditors will be able to detect 

fraudulent transactions and anomalies as soon as they occur (Alles et al., 2006, p. 141). 

Further, continuous monitoring ensures that there is compliance with laws and that 

regulations are maintained (Kuenkaikaew & Vasarhelyi, 2013, p. 40). 

 

Vasarhelyi and Halper (1991) developed the concept of continuous auditing. The concept 

has been widely researched in academia. However, its usage and application in practice 

by internal and external auditors has been low (Alles et al., 2006, p. 138). PwC (2006) 

conducted a study to determine the number of US companies implementing continuous 

audit. The study indicated that a majority of the companies have started applying CA. 

The number of companies implementing the technology is set to increase globally (Alles 

et al., 2008, p. 196). Alles et al. (2006), conducted a study about the application of 

continuous auditing at Siemens. Siemens is a large company and has the technology to 

implement the system. Alles et al. highlighted that for the technology to function 

flawlessly, some audit procedures have to be automated and formalized (Alles et al., 

2006, p. 140, 160).  Rikharddson and Dull (2016) studied the implementation of 

continuous auditing in small companies in Iceland. They noted that IT departments of the 

companies applied the technology as a method of ensuring that data was reliable and 

relevant. In small companies, unlike in larger firms, continuous audit is mostly used by 

the internal audit function. Due to continuous auditing managers were able to use more 

reliable and recent data to make better informed decisions about strategy, revenues and 

cost controls (Rikharddson & Dull, 2016, p. 34).  

3.6 Audit evidence 

Yoon et al. (2015, p. 431) defined audit evidence as “the entire set of information 

collected and evaluated by auditors when deciding whether a firm’s financial statements 

are stated in accordance with generally accepted accounting principles”. Auditors are not 

required to examine every transaction or activities. Instead, it is required that they must 

have sufficient and appropriate evidence to justify their audit opinion (Yoon et al., 2015, 

p. 431). Auditors gather evidence that they deem relevant and useful in forming an audit 

opinion using various techniques such as inquiry, observation, interview and test. 

Computerized techniques can be used in acquiring evidence, as well, but it is not 

obligatory (Cascarino, 2012, p. 37, 103).  

 

A considerable amount of attention has been given to AI and big data in academia in 

relation to auditing and accounting. Finance and insurance businesses have noticed the 

advantages of AI and big data and are utilizing them for various purposes, such as fraud 

detection, anomaly detection and risk analysis. AI and big data offer broad opportunities 

for assurance businesses. They can be exploited in auditing in several ways in order to 

achieve pioneer’s advantages and economies of scale. For instance, instead of looking 

solely at an invoice or receipt for transaction verification, an auditor can seek multimodal 

evidence that a transaction has occurred. Multimodal evidence, in this context, means 

acquiring evidence of occurrence from several different sources. It can be, for example, 

data from GPS locations, pictures or videos that accompany transaction information 
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(Moffitt & Vasarhelyi, 2013, p. 5, 9, 17). Due to multimodal evidence, AI and big data 

can be seen as a factor in increasing reliability of audit evidence. In case of fraud, AI and 

big data can be used to scan employees’ emails. This text mining could help firms in 

identifying fraudsters, and their rationalization and motivation, which are usually 

unobservable. Auditors can also utilize AI’s or big data’s text analysis function to 

automatically parse or summarize documents. This saves both time and costs. 

Furthermore, AI and big data can be used to analyze language. For example, conference 

call conversations could be analyzed using AI or big data in order to detect deceptive 

language, which can consequently help in identifying risk of management fraud. (Yoon 

et al., 2015, p. 433-434). AI and big data as an approach is of importance because it offers 

more timely evidence than a traditional approach. AI and big data not only help in 

detecting frauds and increasing reliability, as earlier mentioned, but they also improve 

audit efficiency. Auditors tend to acquire more evidence than they can scrutinize on a 

detailed level. Utilization of AI and big data enable thorough inspections of larger 

amounts of various types of evidence. Despite many advantages, there are downsides to 

AI and big data, as well. They require structures for data collection and analysis, which 

might be costly. Even if AI and big data can be implemented, it can be difficult to predict 

whether they are effective for a specific purpose and there is a possibility that they do not 

generate information that is accurate and precise enough. Moreover, there might be 

information privacy and information transfer concerns that need special attention (Yoon 

et al., 2015, p. 434-436). 

3.7 Efficiency in auditing 

An operation can be considered efficient when the output is maximized, and the input is 

minimized with given quantity and quality. In other words, efficiency relates to 

relationship between goods or services produced and resources used to produce these 

goods or services (KPMG, 2013, p. 1). Automation helps organizations increase their 

efficiency through higher levels of productivity of their employees. A higher level of 

productivity can be achieved by utilizing automation in various tasks such as data analysis 

and documentation. Additionally, process automation and optimization enable 

organizations to eliminate unnecessary processes and procedures resulting in an increase 

in efficiency (Sirohey et al., 2012, p. 2). In relation to technology-based auditing, an 

increase in the level of audit process automation has considerably increased efficiency in 

several ways. Automation makes it possible to test all entries and transactions, not just a 

sample, with more precision and certainty allowing auditors to focus more on detecting 

fraudulent transactions and anomalies in journal entries. In addition to this, the quality of 

audit data has improved greatly, as mentioned earlier (ICAEW, 2018b, p. 7-8).  

 

As automation in auditing becomes more common, judgements of auditors are becoming 

more digitized. The digitalization of judgements enhances artificial intelligence and 

machine learning, meaning that in the future it is likely that audit judgements will be 

executed by machines rather than auditors, and with higher efficiency. As technology 

develops, automation will handle more routine tasks and there will be less of a need for 

auditors vouching and clerical procedures which leads to decrease of audit personnel 

while increasing efficiency at the same time. Technology cannot, however, entirely 

replace auditors since artificial intelligence is still not advanced enough to make 

independent judgements and it still does not understand human psychology. Therefore, 

auditors are still needed to make judgements on what kind of data is required or sufficient 
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for certain situation and, more importantly, to create relationships and communicate with 

clients (ICAEW, 2018b, p. 7-8). 

 

Economic uncertainty, competitive audit environment and pressure from audit clients to 

reduce audit fees have put pressure on audit firms to manage the efficiency of their audits 

(Bierstaker & Wright, 2001, p. 28; Shimamoto, 2010, p. 2). To manage the efficiency of 

their audits, firms tend to lean on implementation of audit automation tools (Shimamoto, 

2010, p. 2). According to Shimamoto’s (2010, p. 2-8) research findings, the level of 

technology adoption and the size of a firm are not an obstacle for successful 

implementation of audit automation tools. However, adoption of audit automation tools 

does not guarantee success of the firm itself. The research also pointed out audit 

automation factors that could help firms improve the efficiency of their audit. It was 

suggested that before implementing audit automation tools it is essential to make an audit 

process mapping, dividing an audit process into smaller audit processes in order to gain 

better understanding of those processes. A good understanding of the audit processes is 

essential in order to increase efficiency because it can reveal shortcomings of the audit 

processes that need to be fixed before implementing audit automation tools. This is 

important because it is no use to automate a broken process if the firms end up getting 

efficient broken processes. It was also suggested that the appointment of an audit 

excellence officer to oversee the rollout and usage of audit automation tools will improve 

efficiency because purchasing the tools and leaving it up to the auditors to use them 

independently usually result in inefficient use of the tools.  

 

The rollout should be divided into small logical phases, allowing a firm to identify and 

correct problems prior to firm-wide rollout. This reduces the failure risk of a large 

implementation. Moreover, audit firms should provide training to their staff in the use of 

audit automation tools in order to increase adoption of the tools and decrease resistance 

to the change. Proper training ensures that staff uses correct procedures efficiently. 

Simultaneously, training saves time as no time is wasted in figuring out how to use the 

tools. The time saved through the use of audit automation tools is not seen as a real saving 

in cost by many audit firms because staff expenses are usually fixed. However, when the 

saved time is used to generate more profits, then the real savings are seen (Shimamoto, 

2010, p. 2). Ernst and Young (2018, p. 2-3, 5) shared the view that automation in auditing 

will increase efficiency. In addition, they specifically pointed out that technologies, such 

as AI and analytics programs, will enhance efficiency along with audit coverage and 

depth. These improvements are consequences of more sophisticated audit planning, audit 

execution, audit risk identification and increased continuous auditing (Ernst & Young, 

2018, p. 2-3, 5). 

 

The International Auditing and Assurance Standards Board has also reported that the use 

of information technology increases audit efficiency. Besides the fact that information 

technology makes it possible to gather and analyze great amounts of transactions, it makes 

communication more efficient though accessibility. Audit team members, those charged 

with governance, management and clients, can use email and other professional real-time 

communication channel to communicate and obtain audit evidence instead of setting up 

a physical meeting or acquiring evidence through mail. Efficiency can also be increased 

by planning an audit properly. A well-planned audit that increases efficiency includes 

minimization of interruptions in clients’ ongoing operations and established agreements 

with clients on timetables, deadlines and information needed. Moreover, functional 
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communication and coordination is critical among those involved in the audit in order to 

avoid duplicate workloads. (IAASB, 2013, p. 38-39). 

3.8 Competence and skills of auditors 

3.8.1 Competence 

The concept of competence refers to individually accumulated prerequisites for a 

successful action (Weinert, 1999, p. 4). Competence goes beyond knowledge and skills. 

It can be seen as series of attributes including abilities such as communication, pattern 

recognition, problem solving and analysis. However, this generic approach assesses 

attributes in isolation from any context. An integrated view of competence, on the other 

hand, displays competence with context. An integrated approach not only considers 

desired attributes for certain occupation or task, but it also takes the capabilities of an 

individual into account (Hager & Gonczi, 1996, p. 2-3). In relation to auditor’s 

competence, The International Organization for Standardization (ISO) has published a 

guideline, ISO 19011:2011, for auditing management systems which includes auditor 

competence requirements. Competence requirements are outlined to ensure that auditors 

and an audit teams have adequate abilities to achieve audit objectives. Audit profession 

is a rather knowledge intensive. Therefore, an extensive list of competence requirements 

was outlined in the guideline. These competence requirements are, for example, the 

ability to apply audit principles and procedures, plan the audit, conduct the audit, 

understand sampling techniques, understand risks related to auditing, assess facts, 

document audit findings and prepare audit reports. However, it is not necessary for each 

auditor to meet all of the requirements listed in the guideline or meet the same 

requirements as other auditors in the team as long as the team as a whole has sufficient 

competence to achieve the audit objectives (BSi, 2011, p. 24-26). Additionally, ISO has 

outlined that auditors should maintain and improve their competence through 

professional development. This can be achieved by regularly participating in audit, 

training, coaching and seminars or conferences (BSi, 2011, p. 29). 

3.8.2 Skills 

According to an article about the concept of skill by Vallas (1990, p. 380, 390-391), skills 

are seen as properties of an individual rather than properties of a job and are often based 

on industrial requirements and occupational ideology. In collaboration with KPMG, 

Forbes Insights (2018) listed the top five skills that auditors need in order to succeed. The 

first one is communication skills. Communication skills are seen as important because 

auditors must be able to express their thoughts and ideas clearly in meetings, negotiate 

with their clients, conduct interviews and make presentations. The second skill is 

emotional intelligence. Although a client’s financial records might be disorganized and 

there is a possibility of fraud, it is essential to auditors to be calm and make sure that 

everything is accurate. The third skill is business acumen and critical thinking. Auditors 

must be able to objectively evaluate and analyze facts and information in relation to 

auditing. Auditors should also have sufficient knowledge of their client’s business in 

order to be able to ask the right questions and make appropriate suggestions. The fourth 

skill is professional skepticism. In order to recognize and overcome biases and make good 

judgements, auditors should apply skeptical thinking and critically examine audit 

evidence provided by their clients. The fifth skill is interpersonal skills. Auditors are 

continuously in contact with their clients. Therefore, it is important for auditors to have 
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social skills. Social skills are, for instance, an ability of being empathic towards their 

clients and ability to listen to their clients (Forbes Insights, 2018; KPMG, 2017a, p. 5-

12). 

 

Some researchers see trade unions as organizations that construct and maintain skills the 

concept of skills, but many researchers disagree. Those who oppose believe that false 

skills will be shortly noticed due to tough economic competition. Thus, counterfeit skills 

cannot exist for long. In addition, how skill is evaluated might differ from one individual 

to another (Vallas, 1990, p. 391). Many studies agree that technological developments 

change the skills needed for a job. However, there are conflicting views whether skills 

will be upgrading or downgrading due to technological development. The upgrading 

theory suggests that implementation of technology will enlarge employees’ control over 

working environment instead of only focusing on mechanical working process. Also, it 

enables employees to form a tighter relationship with supervisors, managers and 

technicians, which result in cooperation and post-capitalism. On the other hand, the 

downgrading theory suggests that technological developments and automated processes 

force managers to relocate employees to more labor-intensive work, forcing employees 

to loosen their grip on technological expertise and knowledge. Therefore, advocates of 

downgrading theory believe that technological developments lead to degradation of 

labour and homogenization (Vallas, 1990, p. 380-381). Additionally, some theorists 

believe that downgrading or upgrading skills are not mutually exclusive, meaning that 

both can coexist within the same industry or firm (Vallas, 1990, p. 387). Nevertheless, 

majority of studies agree that skills required for a job change over time along with 

technological development. Therefore, some theorists have applied a contingency 

approach in the concept of skill in order to take into account changes in required skills 

that happen over time (Vallas, 1990, p. 382-383). 

3.8.3 Impact of technological development on competence and skills 

Technological development will have a significant impact on competence and skills 

needed in the future. Thus, it is essential for individuals to adjust their competence and 

skills as the technology advances. As machines takes over, routine jobs are at risk of being 

replaced. Therefore, an ability to think critically and make appropriate conclusion and 

judgement will become more important in the future. Also, social intelligence is of 

importance since humans are quick to assess emotions, tones and gestures. Social 

intelligence is essential for collaborating and relationship building which cannot be 

replaced by a robot. Due to robots and automations, the number of middle-skilled and 

low-skilled jobs will decline as time passes and high-skilled jobs will become more 

available. In the future high-skilled jobs are expected to be more abstract. In these jobs, 

attributes such as novel thinking, ability to develop work processes and ability to come 

up with solutions beyond rule-based solutions will be desired. As technology advances, 

employees need to deal with more data. Therefore, it is predicted that the ability to 

transform large amounts of data into concepts and understand data-based reasoning along 

with having the ability to use new media forms will be needed in the future (The Institute 

for the Future, 2011, p. 8-10). 

 

Currently, audit professionals and entry level graduates do not have the ability to fully 

use AI and data analytics as they lack necessary technological skills and knowledge. The 

lack of the technological skills occurs because training related to automation is not 

emphasized by accounting bodies (Cao et al., 2015, p. 428). Therefore, it is imperative 

for auditors to be educated or re-skilled as this will enhance their technological skills and 
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knowledge and enable them to use new technologies. It is not only individuals that are 

impacted by technological development and who are in a need to adapt. Also businesses, 

governments and educational institutions are under the influence of technological 

development. Businesses must be alerted to changes and have the ability to implement 

strategies to ensure that employees’ competence and skills needed in the future are 

secured in order to maintain their competitiveness. The ability of businesses to keep their 

employees’ skills updated will help businesses ensure organizational talent and achieve 

their goals in sustainable way. Governments, on the other hand, should take a leading role 

in the education. Making education and lifelong learning a national priority will enhance 

the possibility that citizens have competence and skills that will be needed in the future. 

At the same time governments would secure competitiveness of national businesses 

through attributes of their citizens, while society is prepared for healthy and sustainable 

future. Educational institutions are commonly dragging behind technology and slow in 

adopting technological changes. Rapid technological development, however, requires 

educational institutions to adapt to changes more quickly. Areas that particularly need 

attention are, for example, new media literacy, critical thinking, analysis capabilities, 

social intelligence and lifelong learning in wide range of subjects (The Institute for the 

Future, 2011, p. 13). In relation to accounting, the accounting syllabus in universities need 

to be adapted to accommodate the new requirements for future auditors (Issa, 2015, p. 

11), and it should empower students to embrace the rapid changes of the new world 

(Vasarhelyi et al., 2010, p. 405). Earley (2015, p. 497), discusses opportunities and 

challenges of implementation of data analytics in auditing. Early highlighted that 

accounting graduates are not well versed with analyzing irregularities or how to follow 

up on these irregularities. Rather, students are expected to apply accounting rules and to 

understand the audit risks that pertain to a transaction. According to Marcello et al., 

(2017), the accounting profession requires graduates to have an understanding of 

accounting rules and audit standards and the ability to solve problems and think critically. 

Additionally, the repetitive and administrative tasks in audit firms is done by entry level 

graduates. Kokina and Davenport (2017, p. 120), predict that audit firms will need fewer 

entry level auditors in the future due to the use of technology. 

3.9 Audit quality  

As the global economy is rapidly growing, international investments are becoming more 

frequent and the world is becoming smaller. More emphasis has been given to statutory 

audit and international auditing standards in order to ensure uniformity and high audit 

quality. Audit quality is essential to users of financial reports because many financial 

decisions are made based on these reports generated by auditors. Therefore, reliability 

and credibility of financial information is essential in order to provide sufficient assurance 

on financial information generated by companies to users of financial reports (IFAC, n.d., 

p. 1). In other words, the aim of a statutory audit is to provide an independent opinion on 

the fairness and truthfulness of financial statements to a third party, commonly 

shareholders and stakeholders (Institute of Chartered Accountants, 2006, p. 4). Fair 

presentation of a financial statement is seen as being sufficient because an audit process 

involves a judgement of an auditor. To ensure that that judgement is appropriately 

applied, framework for judgements have been established by many auditing bodies. 

Additionally, auditing laws and standards are established to set minimum requirements 

for audit quality, which auditors are responsible for (IAASB, 2013, p. 15).  
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Audit quality has been extensively covered in the literature (DeAngelo, 1981; Francis, 

2011; Knechel et al., 2013). In spite of this, there is no consensus on the definition of 

audit quality and quality is difficult to define in a simple way since it is rather complex 

concept (Francis, 2011, p. 127; Knechel et al., 2013, p. 385). Audit quality is subjective, 

and the perception of audit quality varies between individuals. For instance, for an auditor 

with high audit quality an audit might mean completing all task in compliance with audit 

methodology required by the firm while a regulator considers that an audit has high 

quality only when professional standards are fulfilled (Knechel et al., 2013, p. 

386).  However, many pieces of literature seem to relate audit quality to four elements: 

inputs, outputs, interactions and context (Francis, 2011, p. 125-126; IAASB, 2013, p. 18; 

Knechel et al., 2013, p. 389). The four elements that affect audit quality is illustrated in 

Figure 4 (IAASB, 2013, p. 19). 

 

 
 

Figure 4: Key elements for audit quality.  

 

Inputs that affect audit quality are grouped into three categories. First category includes 

values, ethics and attitudes of an auditor. These attributes represent integrity of the 

auditors, which is seen as a prerequisite in supporting the quality of an audit (IAASB, 

2013, p. 24-25; Knechel et al., 2013, p. 390). The second category includes experience 

and knowledge of an auditor, and the time allocated to audit work. All auditors are not 

expected to have same level of experience and knowledge, but an audit team should 

collectively have sufficient competencies to carry out quality audit work. Audit timetable 

might be challenging since auditors are usually responsible for more than one audit at the 

same time. Therefore, the third category, planning, is essential on an individual auditor 

level in order to ensure that resources are available to ensure quality audit (Francis, 2011, 

p. 126; IAASB, 2013, p. 31, 33; Knechel et al., 2013, p. 390). The third category includes 
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audit process and quality control procedures. Auditing standard shapes firm’s audit 

process as well as procedures because firms must comply with the standards. Thus, both 

the audit process and quality control procedures can be seen as foundation factors for 

quality audit since both enhance the audit quality (Francis, 2011, p. 126; IAASB, 2013, 

p. 37-38; Knechel et al., 2013, p. 390).  

 

Output factors that influence audit quality are naturally related to reports generated by an 

auditor. What is seen as good audit quality, however, might be different between users of 

audit reports. Commonly, an audit is considered to have good quality when it consists of 

some or all following factors: transparency, qualified audit opinion, additional assurance, 

inclusion of more information than required, clear and structured reports, 

recommendations and usefulness of the audit reports (IAASB, 2013, p. 46-47). In 

addition, Knechel et al. (2013, p. 397-398) mentioned that a low probability of 

restatement and a high level of accounting conservatism are associated with high audit 

quality. 

 

Key interactions in relation to audit quality is interaction between members of a financial 

reporting chain which includes auditors, management, those charged with governance, 

users and regulators. A financial reporting chain includes individuals and processes that 

are involved in preparing, approving, auditing, analyzing and using financial reports. 

Each interaction link plays a crucial role in enhancing audit quality. Therefore, all links 

must be closely connected and of high-quality (IAASB, 2013, p. 50). However, there is 

research suggesting that a long-term relationship between audit firm and audit client 

decrease the audit quality because auditors tend to be less objective and skeptical 

(Bazerman et al., 1997, cited in Francis, 2011, p. 134). Moreover, research conducted by 

Chin and Chi (2010, cited in Francis, 2011, p. 134) suggests that audit quality is lower 

when engagement partner is a male. 

 

The last key element that impacts audit quality is contextual factors. These factors are, 

for instance, laws and regulations, business practices, applicable financial reporting 

framework, corporate governance, information system, financial reporting timetable and 

cultural factors (IAASB, 2013, p. 55). Collectively all mentioned factors are likely to 

affect financial audit quality because these factors affect an extent of audit risk, audit 

evidence and audit process (IAASB, 2013, p. 55; Knechel et al., 2013, p. 393). Whether 

contextual factors affect audit quality positively or negatively, the research findings on 

the matter are mixed. The reason for mixed findings results from limitations of research 

methods applied to test contextual factors and the fact that causal inferences are difficulty 

to obtain (Knechel et al., 2013, p. 393). 

 

Financial audit is undergoing rapid change as technology is advancing at a rapid pace and 

artificial intelligence can collect and analyze data more efficiently than before. 

Technology has changed the way auditing is conducted. Technology provides 

opportunities to audit firms to gather audit evidence through computer-based systems that 

have the capacity to deal with large number of transactions and other information. 

Additionally, automation of information technology has impacts on how audit is 

conducted and how the audit work is recorded though audit software. Audit software help 

firms implement and improve their audit methodologies which consequently enables 

firms to increase audit efficiency and audit quality. Audit methodology is essential in 

improving audit quality because it encourages auditors to exercise appropriate 

professional judgement and apply professional skepticism. Other factors of audit 
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methodology that enhance audit quality are appropriate audit documentation for audit 

judgement, supervision and assessment of audit work by experienced staff, quality control 

procedures to ensure that standards, internal policies and procedures followed, 

monitoring of audit quality and implementation of corrective action when necessary. 

Audit methodology should not be fixed, it should evolve continuously and in timely 

manner in accordance with professional standards, findings from regulatory inspections 

and internal review in order to maintain or enhance audit quality (IAASB, 2013, p. 38, 

40-42). In cooperation with KPMG, Forbes Insights conducted a survey on the impact of 

advance of technology, such as AI, data analytics and cloud systems, on audit quality. It 

was suggested that implementation of advancements in technologies can improve audit 

quality. Advanced technology not only lowers auditors' workload through process 

automation, but also help auditors in making better decisions and judgements. Thus, audit 

quality is expected to increase along with implementation of advanced technologies 

(Forbes Insights, 2019). 
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CHAPTER 4: PRACTICAL METHOD  

 
 

This chapter highlights and gives details about the practical approach to data collection, 

sampling method and type of interviews used to collect the evidence. Additionally, the 

chapter addresses the discussion about the participants and interview process along with 

how the interviews was conducted and transcribed and lastly, how the collected data was 

analysed. 

    

 

4.1 Data collection method 

Interviews are used to collect data in a qualitative research (Hox & Boejie 2005, p. 595).  

To get a deeper understanding on and more insight into how automation is impacting the 

audit process the authors of this thesis decided that interviewing auditors would assist 

them in getting the necessary information to meet the research objectives. The authors 

believe that auditors would provide the necessary information because they are in 

involved in auditing in practice and are experiencing technological advancements to a 

certain extent and that as a result, they would have different experiences, perceptions and 

future outlooks about the usage of technological advancements in the audit process. As 

such, conducting interviews allows the authors to interview the interviewees and get 

insightful knowledge that enabled them to answer the research question. Thus, the data 

collected from the qualitative interviews is used as the primary data for this thesis 

(Saunders et al., 2009, p. 69). Apart from interviews, secondary data such as reports 

published by audit firms and some governmental publications were used in the study. The 

researchers used secondary data to understand some of the processes that the different 

audit firms were implementing in their audits. This information helped the authors 

understand some concepts and processes that were mentioned in the interviews. 

According to Hox & Boegie (2005, p. 596), secondary data is information that is collected 

to be used for non-research purposes.   

4.1.1 Interview types  

Utilizing interviews assists researchers in collecting valid and reliable data that will 

answer the research questions and meet the purposes of the research. As such, the type of 

interview used should be consistent with the research approach, research method and 

research strategy (Saunders et al., 2009, p. 318). Both the quantitative and qualitative 

research methods use interviews as a mechanism for collecting data (Bryman & Bell, 

2011, p. 202).  The three different types of interviews include structured, semi-structured 

and unstructured (Saunders et al., 2009, p. 320). Typically, the interviews in quantitative 

research are highly structured. This ensures that the responses are standardized. On the 

other hand, interviews in qualitative research are semi-structured or unstructured, and 

interviewers are encouraged to ask follow-up questions. This ensures that the researcher 

manages to understand the interviewees’ perspective on the matter (Bryman & Bell, 2011, 

p. 466-467). 

 

Structured interviews are mostly used in quantitative research (Bryman & Bell, 2011, p. 

204). Quantifiable data is collected from structured interviews. Thus, descriptive and 



 

38 
 

explanatory research strategies are used in conjunction with structured interviews 

(Saunders et al., 2009, p. 323). When questionnaires are used, the interviewer cannot 

depart from the set of questions because it will compromise the standardization of the 

answers. As a result, this type of interview is regarded as inflexible and the questions are 

closed-ended (Bryman & Bell, 2011, p. 467). Since this study is qualitative research, 

conducting standardized interviews would be inappropriate. 

 

Unstructured interviews are used to get insights into a research phenomenon that has not 

yet been explored. The interviewer does not have a set of predetermined questions to ask. 

Rather, the interviewer may ask one question and the interviewees are given the 

opportunity to discuss the question (Saunders et al., 2009, p. 321). Consequently, the 

interviewer only responds to the relevant points by asking follow-up questions (Bryman 

& Bell, 2011, p. 467).  As a result, information gathered from interviews will be different 

since the interviewees have different experiences and perceptions about the matter (Patton 

2002, p. 342). As such, unstructured interviews are considered to be informal 

conversations and driven by the interviewee (Saunders et al., 2009, p. 321). The informal 

nature of these interviews promotes flexibility, spontaneity and the interviewer is 

encouraged to “go with the flow” when conducting the interviews. The main disadvantage 

with unstructured interviews is that it is time consuming, and it may take numerous 

interviews to identify recurring themes and patterns (Patton, 2002, p. 343). Consequently, 

an unstructured interview was not used in this study based on the arguments presented 

above. 

 

Patton (2002, p. 347) notes that, a semi-structured interview is a combination of both the 

structured and unstructured interview. Patton explains that the interviewer can 

simultaneously have an unstructured approach and use the interview guide in the same 

approach or mix the structured approach and interview guide together by specifying 

certain key questions exactly as they must be asked while other questions will be omitted 

from the interview. Consequently, not all of the questions will be asked as they appear on 

the guide (Bryman & Bell, 2011, p. 467). Additionally, follow-up questions may be asked 

depending on the responses provided by the interviewee (Saunders et al., 2009, p. 

320).  The main advantage with a semi-structured interview is that it gives the interviewer 

the opportunity to address further questions that were not initially included in the 

interview guide (Zikmund et al., 2010, p. 151). 

 

A semi-structured interview is considered appropriate for this study. The full extent of 

the impact of automation on the audit process is relatively unexplored and there are a lot 

of opinions on how the audit profession will be impacted. Using semi-structured 

interviews together with a limited number of predetermined questions based on prior 

literature enabled the researchers to ask the relevant questions to the auditors. Based on 

the answers given, researchers could ask further questions. Furthermore, using semi-

structured interviews provides a balance that structured and unstructured could not 

provide. In essence, a structured interview would only allow researchers to ask the set of 

questions in the interview guide and would not provide an opportunity to ask further 

questions. On the other hand, an unstructured approach would be too broad as researchers 

already have identified relevant themes and patterns from prior literature. In addition, a 

semi-structured interview allowed the researchers to focus on some questions or leave 

some questions unasked depending on the responses.  
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4.1.2 Sampling  

Researchers need to choose a sampling technique that is appropriate for their study 

(Bryman & Bell, 2011, p. 235). The choice of sampling technique depends on the 

feasibility and sensibility of the data collected to answer the research questions (Saunders 

et al., 2009, p. 243). Therefore, the sampling technique can either be probability or non-

probability (Zikmund et al., 2010, p. 395). A probability sample represents a sample that 

has been randomly selected and each unit in the population has an equally large chance 

of being selected (Bryman & Bell, 2011, p. 176). The methods used in probability 

sampling are suitable for statistical research. Thus, the sampling technique is used in 

quantitative research (Ritchie & Lewis, 2003, p. 78). Considering that this study is 

qualitative in nature, it would be inappropriate to use a probability sampling technique.  In 

a non-probability sample, the probability of each case being selected from the total 

population is not known (Saunders et al., 2009, p. 123). Another distinction between these 

two techniques is the size of the sample. Generally, qualitative studies have smaller 

samples compared to quantitative studies. This is because qualitative studies produce a 

lot of information from the interviews, and analyzing this information is time consuming. 

Nevertheless, the sample has to be suitable to reach the appropriate conclusions and the 

information should be collected from the interviews until no new information can be 

discovered (Ritchie & Lewis, 2003, p. 83). 

 

With regards to the non-probability technique, the sampling methods used include 

purposive sampling, convenience sampling or snowball sampling (Bryman & Bell, 2011, 

p. 190-194; Ritchie, 2003, p. 78-81). According to Neuman (2014, p. 273-274), the 

purposive sampling method is mostly used in exploratory research. Participants of the 

sample are expected to have a profound understanding of the research problem. Thus, the 

interviews are conducted with the appropriate experts. This sampling method is used 

when it is desired to have as much variation as possible in the collected data and, 

therefore, the researcher selects participants based on judgement in order to receive a 

sample with as diverse characteristics among participants as achievable (Patton, 2002, p. 

235). Zikmund et al. (2010, p. 396) explains that convenience sampling refers to sampling 

by obtaining people or units that are conveniently available. The sample is used to obtain 

a large number of completed questionnaires quickly and economically. Bryman and Bell 

(2011, p. 192) states that snowball sampling is a form of convenience sampling. In 

snowball sampling, the researcher initially contacts relevant participants and then uses 

these participants to contact other participants. Thus, this method is based on referrals. 

This method is beneficial when participants are hard to find. However, the main problem 

is that the participants tend to suggest contacts that they know and probably share the 

same attributes. As a result, the sample will probably not be diverse. 

 

Based on the arguments presented above, this study will use the snowball method. Despite 

the disadvantages with this method, it is considered suitable for this study. This study 

relied on the expertise of auditors in the big four, medium sized and small audit firms. 

Further, the period in which this study was done (January-April) is known as the busy 

season for audit firms. Essentially, this means that auditors are busy with auditing their 

clients and other engagements, and they do not have the time to perform other non-work-

related projects. Due to this, we relied on auditors that had accepted to participate in our 

study to recommend and suggest their colleagues that would be interested in participating 

in the study. Furthermore, most of the auditors we initially contacted informed us they 

were not versed with the technological advancements and as a result, they could not 
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participate. In addition, there were language barriers as some of the interviewees were 

hesitant to do the interviewees in English and preferred Swedish. 

  

Additionally, the researchers considered whether to focus on junior, middle level or senior 

auditors. It was intended to interview all auditors on different levels in order to acquire 

more information about how the auditors on the different hierarchy levels would perceive 

the technological changes. Since junior auditors will be impacted the most by these 

technological changes, since they do most of the structured and repetitive work, we 

anticipated to interview more junior auditors. However, most of the junior auditors 

indicated that they could not participate since they did not have a lot of experience in 

auditing. Furthermore, another key aspect that the researchers considered was the size of 

the audit firm. Initially, the researchers wanted to base the study on the big four firms 

since they have more resources and employees. However, the authors considered that 

interviewing auditors from big, medium and small companies would provide a broader 

perspective and wider information that is relevant to this research. 

4.1.3 Participants  

Taking into consideration that there is a lot of ambiguity about how automation will 

impact the audit process, the researchers realized that to get necessary and accurate 

information, it was best to interview audit professionals who are currently working in an 

audit field. It is not necessary to limit a study to a specific country, but a conscious 

decision was made to only focus on audit firms in Sweden. Google search engine was 

used to find potential auditors for interviews. Majority of audit firms list their auditors 

and their respective email addresses on their websites. An excel spreadsheet was created 

and contact information of various audit firms and auditors in Sweden were listed to keep 

track of which companies and auditors have been contacted in order to avoid contacting 

them twice. A list of firms approached for an interview can be seen in Appendix 1. After 

identifying auditors and their email addresses, the authors sent out emails (Appendix 2) 

inviting the auditors to participate in this study. Since all professional auditors in different 

level (entry-levels, associates, seniors and audit partners) would be impacted would be 

impacted, researchers concluded that the request needs to be sent to all of them. Another 

distinction that the researchers considered having was inviting only Chartered Certified 

Accountant (CPAs), but it was decided against it because the entry level and associates 

would not have attained their CPA licenses yet. Some firms did not have a list of their 

auditors on their websites but provided email addresses that can be used by students that 

want to set up interviews for any thesis related activities. Other firms had general email 

addresses that all inquiries should be sent to. Therefore, we sent the emails to the 

addresses provided in the hope that the emails will be forwarded to the auditors. As 

mentioned earlier, the period between January and April is termed the busy season for 

audit firms. Many auditors were busy with their clients and other work engagements, and 

for this reason did not have time to participate in this study. Since the researchers were 

aware of this fact, the interview invitation emails were sent to numerous auditors in the 

beginning of February. Emails were sent to 351 auditors or audit firms (Appendix 1) in 

total and 40 responded, making the response rate 11,4%. We were communicating with 

these 40 auditors trying to set the interview dates and most of the auditors indicated that 

they could not participate and forwarded the interview invitation emails to their 

colleagues. Two of the colleagues agreed to participate in our study, while others did not. 

Consequently, 40 responses from auditors led to a total of 5 participants in interviews. 

Auditors that declined to participate indicated that they were ill, on parental leave, did not 

want to have the interview in English, or they did not have enough knowledge on the 
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topic and some stated that they were only going to be available  for interviews at the end 

of May. However, many of them did express interest in our research topic. In addition to 

sending the emails, we also called some audit firms to try and get some interviews. We 

obtained the telephone numbers from audit firms’ websites and we called different offices 

of the different firms.  

 

After positive responses were received from the auditors, researchers began scheduling 

dates and times. The auditors were instructed to pick a time and date of their choice 

between mid-March and end of April since it was easier for the researchers to adapt to 

the dates chosen. Once a date was set, auditors were informed that an interview guide as 

well as an information participation sheet outlining the purpose of our study and the 

ethical considerations would be sent to them. These documents were sent a week before 

the interview date in order to allow the auditors to prepare their responses. Bryman & 

Bell (2011, p. 473) states that sending the interview guide in advance makes the research 

more dependable. 

 

Despite all our efforts to get more auditors to be interviewed, we managed to secure 5 

participants. If there was more time, the number of the interview could be higher. Since 

the sample included auditors from different firms and different levels in the hierarchy, 

the researchers believe that different and diverse perspectives on the topic in question 

were acquired. While there is no clear standard on the precise number of participants 

needed in a qualitative study (Saunders et al., 2009, p. 233), it is recommended that 

interviews should reach the point of saturation, essentially it means the interviews must 

continue until no new information is expected to be attained (Patton 2002, p. 80). Further, 

Kvale (2007, p. 43) indicates that the number of interviewees is dependent on the nature 

and purpose of the study. Very low numbers would result in findings that are not credible 

and dependable. On the other hand, often there is not enough time to make proper analysis 

for excessively large numbers. Thus, it is important for researchers to find a balance to 

the number of people to be interviewed in a qualitative research. Hence, the researchers 

are confident that the number of interviewees was suitable in the study.  Although the 

number of interviewees was small, the authors believe that they managed to get sufficient 

information that was required to achieve reliable findings. Considering the fact that five 

auditors were interviewed, it is unlikely that the point of saturation is reached. More new 

information would possibly be attained if the number of interviews was higher. However, 

the data collected from the five interviews are sufficient enough for the researchers to 

make conclusion. 

4.2 Interview process 

Interviews are performed to discover facts or opinions about other people (Patton, 2002, 

p. 340). Conversing with people gives researchers the opportunity to learn about people’s 

experiences and their perception of the world (Kvale, 2007, p. 1). Thus, a semi-structured 

interview attempts to understand the world from the interviewee’s viewpoint (Kvale, 

2007, p. 11). Rowley (2012, p. 265) indicates that listening attentively is an essential skill 

to have when conducting interviews. Listening properly allows the interviewer to 

understand what is being said and not said in the interviews. Furthermore, maintaining 

open body language, nodding in agreement, smiling, and making encouraging sounds and 

looking interested signals that the interviewer is paying attention to the interviewee 

(Rowley, 2012, p. 265). Since face-to-face interviews were not used, it was not possible 

to use body language as signals as mentioned above (Bryman & Bell, 2011, p. 489). 
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However, verbal signals were used during Skype and telephone interviews. The 

researchers made encouraging noises such as “interesting”, “yes” and “I see” in a 

controlled manner and with discretion to ensure that these encouraging verbal expressions 

did not interrupt the interviewees. Rowley (2012, p. 265) recommends that a trial 

interview is conducted with friends and colleagues in order to improve the interview skills 

and the interview guide. Given the time constraints of this work, it was not possible for 

us to have a trial interview. The interview process and preparation ensure that appropriate 

measures have been considered to ensure that the interviews are conducted in a suitable 

manner.  

4.2.1 Interview guide 

An interview guide is a useful instrument in structured and semi-structured interviews 

that outlines the questions that will be asked in the interview (Patton, 2002, p. 343). It is 

important for researchers to read and understand prior literature on similar studies to get 

a broad understanding of the research phenomenon. This will enable researchers to 

recognize what is known in the area and develop questions that will help provide answers 

to the research questions (Saunders et al., 2009, p. 329). Even though questions in an 

interview guide are supposed to answer the research question, it is vital that the questions 

are developed in a manner that is not leading or suggestive. The language used should be 

comprehensible and relevant to the interviewees (Bryman & Bell, 2011, p. 475). 

Questions should be arranged in a structure that is logical and easy to understand. 

Otherwise the interview guide will not provide all necessary and adequate information 

for answering the research questions (Saunders et al., 2009, p. 329). Furthermore, 

researchers will be able to ask similar questions to numerous interviewees (Patton, 2002, 

p. 343) and there is a possibility to ask either probing or follow-up questions based on the 

answers provided by the interviewee (Bryman & Bell, 2011, p. 475). This gives the 

researcher an opportunity to identify patterns from the interviews and connect the patterns 

with theory (Saunders et al., 2009, p. 329). Typically, general questions about the 

interviewee are asked first, followed by the more specific questions. General questions 

are usually about the interviewees’ position in the company, educational background or 

number of years employed. These questions are easy to answer and are useful in 

interpreting, scrutinizing and understanding the answers provided by the interviewee 

throughout the interview (Bryman & Bell, 2011, p. 475). 

 

Before preparing an interview guide, the researchers of this study read prior literature 

about related issues on the topic in question such as automated accounting, automated 

audit process, technological impacts on competence and skills. Some of the themes had 

have been extensively covered in literature for example audit quality, audit efficiency and 

automation. Additionally, good knowledge the researchers have about accounting and 

auditing developed during academic years helped the researchers to understand and 

recognize recurring patterns and themes and eventually develop the theoretical 

framework stipulated in chapter 3. Bryman and Bell (2011, p. 475) states that when 

researchers are formulating interview questions, they should consider “what do I need to 

know to answer each of the research questions I am interested in?” Having this question 

in mind, the theory and the knowledge researchers have in the field helped in formulating 

the questions required. Considering that the abductive research approach was used, the 

researchers were aware that they would be moving “back and forth” between theory and 

the empirical findings and that the study would change direction if the need arose. 

Interview questions need to be considered carefully in order to ensure that no leading 

questions were asked. However, this was difficult because the researchers had to 
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contextualize some questions before asking them. Nevertheless, the interview questions 

were formed using literature related to the topic that was seen as relevant in answering 

the research question.  Before finalizing the interview guide, colleagues of the authors 

were asked to review and revise the interview guide and offer suggestions on how to 

improve the interview guide (Bryman & Bell, 2011, p. 477).  

 

The interview guide (Appendix 4) had nine different sections. The sections consisted of 

included “general questions about the auditors”, “information about clients”, “automated 

audit process”, “continuous auditing”, “audit quality”, “audit efficiency” and “the future 

skills and competence of auditors”.  Auditing on its own is client-driven meaning that the 

process or evaluations done by an auditor depend on the systems or controls used by the 

client. As a result, it was necessary for the auditors to answer some questions about their 

clients before answering the audit related questions. The interview guide was sent out to 

participants a week before the interview date. Due to this, auditors had time to familiarize 

themselves with the questions and find out information related to the questions. 

4.2.2 Conducting the interviews 

A week before conducting the interviews, an interview guide (Appendix 4) and an 

information participation sheet (Appendix 3) were sent to the interviewees, outlining the 

questions that will be asked, purpose of the study and the ethical considerations. This was 

done so that the interviewees would know beforehand what to expect from the interviews 

and to give them the opportunity to prepare their responses. Gill et al. (2008, p. 292) 

highlights that that the information participation document is important for emphasizing 

and strengthening consent and it further increases the interviewees’ prospects about being 

truthful during the interviews. The interviewees were informed about the duration of the 

interview in advance. Interviewees were informed that the interviews would last 30-45 

minutes. It was thought that a maximum of an hour would generate the relevant and 

necessary information we needed. Gill (2008, p. 292) notes that an average qualitative 

interview is 20-60 minutes long. Since qualitative interviews must be recorded, it is 

imperative that the interviewer has a good recording device. Qualitative researches are 

always recorded and transcribed. The interviewer should concentrate and be focused 

during the interview (Bryman & Bell, 2011, p. 482). Writing down extensive notes during 

the interview is disrupting and it would disturb the flow of information (Kvale 2007, p. 

94).  Further, recording the conversation allows the interviewers to focus on what is being 

said during the interviewee so that the interviewers have a record of what was said which 

will in turn help with the analysis (Bryman & Bell, 2011, p. 476). Apart from the 

recording, the setting in which the interview is conducted in must be appropriate to the 

interviewee. Further, it must be quiet, conducive and free from any disruptions (Gill et 

al., 2008, p. 292).  

 

Each interview began with an introduction of the authors of this thesis, purpose of the 

study and confirmation whether the interviewee had received and read the interview guide 

and information participation sheet. Further, it was reiterated to the interviewees that the 

they could refuse to participate at any moment without any questions asked. Finally, the 

interviewees were told that they would remain anonymous and that the interview would 

be recorded by both researchers. Four recording devices were used to record each 

interview to ensure that the interviews get recorded, also in case of losing recording and 

bad quality of some recordings. After the introductions were over, one researcher would 

lead the questioning of one theme, while the other listened. Essentially, we interchanged 

the sections to ensure that both of us would be active in the interview. Although one 
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interviewer would be quiet at a certain point, both researchers remained attentive and 

asked follow-up questions throughout the interview (Bryman & Bell, 2011, p. 482). 

Finally, the interview would end with both researchers thanking the interviewees for their 

participation and asking them if they wanted to discuss anything that we might have been 

missed. According to Gill et al. (2008, p. 293), asking that allows the interviewee the 

discuss matters that they think are important, but have not been covered by the 

interviewers. In most cases, it did not lead to further discussion or new details being 

discovered. In addition, the interviewees expressed that the interview and the interview 

guide was very comprehensive. After each interview was completed, the authors sent the 

auditor an email thanking them for participating in the study and also asking them to 

recommend and suggest colleagues that are willing to participate in our study. 

 

While face to face interviews are generally preferred in qualitative interviews (Bryman 

& Bell, 2011, p. 479), sometimes it is unfeasible due to factors such as distance and 

travelling costs. Interviewees were informed that the interviews would be done via Skype 

since it is more convenient and cheaper than travelling to the interviewees’ offices. All 

of the interviewees were situated in different locations and as a result, researchers opted 

for Skype interviews. However, there were instances where some of the interviewees 

preferred a telephone or Google Hangouts over Skype. Apart from the cost saving, 

telephone and Skype interviews are both quick and easy to set up (Bryman & Bell, 2011, 

p. 206). However, the challenge with telephone interviews is that there are no visual cues 

and there is a possibility of talking over the interviewee (Saunders et al., 2009, p. 349). 

To avoid talking over the interviewee, it was inevitable to have short pauses after the 

interview had finished talking about a point. This enabled researchers to determine 

whether the interviewee wanted to add more details or was done talking. Gill et al. (2008, 

p. 292) notes that being silent after the interviewee is helpful in the sense that the 

interviewees would get the opportunity to talk more, simplify or highlight certain details. 

As mentioned earlier, it is mandatory for the setting to be quiet. This is because noisy 

areas tend to jeopardize the quality of the recording. All of the interviews were conducted 

in a setting that did not have distractions. However, in one instance, the interview was 

conducted when the interviewee was in a car. Although, it is an unconventional setting, 

the quality of the recording was not impacted. On average, the interviews lasted 56 

minutes. The longest was 82 minutes long, while the shortest was 35 minutes. Information 

related to the interviews are summarized in Table 2. 

 

Table 2: Participants, dates, durations and mediums of the interviews. 

Participant Position Interview 

date 

Interview length 

in minutes 

 Interview 

medium 

Auditor A Audit partner 2019-03-14 62  Telephone 

Auditor B Audit partner 2019-04-04 55 
 Google 

Hangouts 

Auditor C Senior auditor 2019-04-04 82  Skype 

Auditor D Senior auditor 2019-04-11  35 Telephone 

Auditor E Audit manager  2019-04-12 50  Skype 
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4.2.3 Transcribing the interviews 

It is vital that all qualitative interviews are recorded and transcribed (Bryman & Bell, 

2011, p. 481). Transcribing the interviews exactly as there are in the recording protects 

against bias and provides evidence of everything that was mentioned and not mentioned 

(Gill et al., 2008, p. 292). Transcribing is, therefore, transforming spoken words into 

written text (Kvale, 2007, p. 93). Essentially, there is a risk that details in the recordings 

would be inaccurate and distorted if they are not transcribed word for word, and this 

would adversely affect the reliability of the findings. The common problem with 

transcribing is that it consumes a lot of time (Bryman & Bell, 2011, p. 483) and it is a 

tedious process (Kvale, 2007, p. 95). The time spent on transcribing depends on the typing 

speed of the transcriber and the amount of detail that is in the recording. Furthermore, 

even an experienced transcriber can spend almost 5 hours transcribing an hour-long 

interview (Kvale, 2007, p. 95). Rowley (2012, p. 267) advocates for sending the 

transcribed records to the interviewees to give the interviewees an opportunity to approve 

the written text.  

 

The researchers transcribed the recordings word for word to ensure that the transcribed 

records were precise and accurate. Since the process is time consuming, the transcribing 

work was split between the two researchers in order to finish the transcribing in a timely 

manner. The authors listened to the recordings over and over again during the 

transcription process to ensure the accuracy, and in instances where one researcher could 

not clearly identify a phrase or word that was said, the other one would transcribe that 

part while listening to another recording of the same interview. All transcriptions were 

typed and saved in different Word documents with identifications to ensure that no mix-

ups would occur. Direct quotes that were used were sent out to the respective interviewees 

to be reviewed. This way, an opportunity was offered to interviewees to ask to exclude 

some quotes, specify or correct the used direct quotes. 

4.3 Thematic analysis 

The analysis of data is an important element in a qualitative research (Bryman & Bell, 

2011, p. 584). Typical data in a qualitative research includes field notes or transcribed 

records (Elliot, 2018, p. 2850). As such, analyzing this data gives the researchers to 

arrange the data in different patterns or themes in a standardized manner and to make the 

data meaningful (Attride-Stirling, 2001, p. 386; Rowley, 2012, p. 268). The analyzed data 

will then be used to meet the objectives of the research and answer the research question 

(Elliot, 2018, p. 2851). 

 

Bryman and Bell (2011, p. 585-586) and Attride-Stirling (2001, p. 390-394) stipulate the 

different steps taken in doing a thematic analysis in a qualitative research. The first step 

includes revising the data as soon as the transcription of an interview is complete (Bryman 

& Bell, 2011, p. 585). This helps researchers have an abstract idea of the interview and it 

also enables researchers to identify more areas or in particular to focus in the following 

interviews (Rowley, 2012, p. 267) and it reduces the information into manageable data 

(Attride-Stirling, 2001, p. 390). Secondly, researchers should have properly read 

transcribed records and identified themes (Attride-Stirling, 2001, p. 391-392; Bryman & 

Bell, 2011, p. 586). Researchers will familiarize themselves with the data and will be able 

to decide the way in which the themes and patterns will be organized (Rowley, 2012, p. 
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268). Finally, the themes will be reviewed and interpreted (Attride-Stirling, 2001, p. 394; 

Bryman & Bell, 2001, p. 586). Researchers have to discuss the various themes that 

stemmed from transcribed records. These themes will then be used in the findings section 

to further explain the connection between the themes and the research questions.  

 

As soon as the interviews were held and transcribed, the textual data was carefully 

examined and divided into the same nine themes as in the interview guide. Putting same 

or similar data under the same theme hugely helped in getting an overall picture, since 

same or similar issues were sometimes mentioned several times at different point of the 

interview and not only when a certain question was asked. In addition, auditors usually 

reveal more information on a given matter when referring back to it. Under each theme 

the textual data was again categorized into smaller themes, sub-themes. This helped in 

seeing patterns and differences within each sub-theme as well as in seeing relationships 

between themes. Some themes are seen to be closely related to each other. Thus, some of 

the themes are combined when presenting findings and making analysis. After all relevant 

findings were categorized into themes, the data was then reflected to the extant literature 

in order to find correlations and differences.  
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CHAPTER 5: EMPIRICAL RESULTS 

 
 

The empirical findings are presented in this chapter. They are categorized into eight 

themes. General findings such as the background of participants and client information 

of the participants are presented in the beginning of this chapter, followed by central 

findings related to automation in audit, audit process, continuous auditing and 

competence and skills of auditors. 

 

 

5.1 General background 

Auditor A is an audit partner in one of the leading auditing firms. The auditor has a 

master’s degree in public finance and administration, has a CPA license and has 20 years 

of experience in auditing. 

 

Auditor B is a senior partner at one of the leading auditing firms, as well. The auditor has 

5 years of experience in auditing. In addition, the auditor does not have a CPA license, 

yet, because the five years of experience that is required before taking CPA was gained 

only recently. Further, the auditor has a master’s degree in economics and business 

administration. 

  

Auditor C is an audit partner at a medium-sized auditing firm. The auditor has 15 years 

of experience, has a CPA license and has a master’s degree in economics and business 

administration. 

 

Auditor D is a senior auditor at one of the big four firms and has 2 years of work 

experience. The auditor has a master’s degree in business administration with 

specialization in accounting. The auditor has not attained a CPA license. The auditor 

assists senior auditors with completing audits and is responsible for some of the smaller 

audits. 

  

Auditor E is an audit manager at one of the big four firms and has a wide variety of 

clients.  In addition, the auditor has a CPA license and has 8-9 years of experience in 

auditing. The auditor has a one-year master’s degree (magister) in strategic economy, 

performance decision and support.  
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Table 3: General background of participants. 

Participant Current 

role 

Experience 

in year 

CPA 

license 

Educational background 

Auditor A Audit 

partner 

20 Yes Master of science in public finance 

and administration 

Auditor B Senior 

auditor 

5 No Master of science in economics 

and business administration 

Auditor C Audit 

partner 

15 Yes Master of science in business and 

economics 

Auditor D Senior 

auditor 

2 No Master of science in business and 

economics accounting 

Auditor E Audit 

manager 

9 Yes Magister in performance 

management and decision support  

 

Auditor A’s and Auditor B’s clients operates mainly in technology industries. Auditor 

A’s clients operate mostly in communication and media sectors, while Auditor B’s clients 

operate in IT, software, communication and consulting sectors. The other three out of five 

auditors, Auditor C, Auditor D and Auditor E, revealed that the industries where their 

clients operate in are diversified without specifying any specific industries. However, 

Auditor D mentioned that their client could be anything from a small local farmer to a 

multinational company. 

 

Clients of Auditor A are mostly listed and only a few are non-listed. Clients of Auditor B 

and Auditor C are mostly non-listed, and there are only a few that are listed. Auditor D’s 

and Auditor E’s clients are mixture of both, listed and non-listed, approximately divided 

to half and half. 

 

The turnover of all the clients of Auditor A is over 20 million SEK. Most of the clients 

of Auditor B, Auditor D and Auditor E also have turnover over 20 million SEK. Only 

Auditor C mentioned that most of their clients have turnover between 10-19 million SEK. 

 

Before asking further questions related to automation and client details, auditors were 

asked to describe how they personally differentiate between automated accounting and 

traditional accounting. In order to understand auditors’ answers better, this was seen as a 

relevant question to be asked right after general questions. All auditors said that they are 

familiar with the concept of an automated accounting system. Some auditors also 

mentioned systems that they connect to automated accounting systems, those systems 

being invoicing system, data transmission system and inventory booking system. Auditor 

A, Auditor B and Auditor C said that an accounting system is automated when there is 

no human input, intervention nor involvement at any level. On the other hand, traditional 

accounting needs human inputs, interventions and involvements. Auditor D and E have 

similar views, but to them it is not as black and white. Auditor D said that “...we are 

struggling with the definition as well this side. I would say it’s a problem because it’s not 
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black and white, it’s grey area. Sometimes we have accounting systems, they use inputs, 

but they mainly push a button.” Auditor E also support Auditors D’s view by mentioning 

that in the end it is human who controls and tells a system what to do, although they can 

do it without human input. 

 

Auditors were asked to estimate whether their clients’ accounting is completely 

automated, completely manual or mixture of both. Auditor A estimated that all their 

clients use both automated and manual accounting simultaneously. Auditor B, Auditor C 

and Auditor E said that most of their clients use both automated and manual accounting 

simultaneously and the rest of their clients are using manual accounting systems. Most of 

Auditor D’s clients use a manual accounting system, but a large portion use both 

automated and manual accounting simultaneously. A small portion is considered to be 

using completely automated accounting system. 

 

One of the questions related to client details is whether the size of the client impacts the 

use of automated accounting in their systems. Auditor C, Auditor D and Auditor E said 

that large firms tend to have and use automated accounting system. Auditor D also said 

that “We can see that the smaller firms don’t have the funds to invest in a lot of the 

automated functions and therefore the larger are to a larger extent more automated...” 

Auditor A and Auditor B believe that the use of automated accounting in their clients’ 

system is more related to the level of transactions rather than the size. Auditor A 

mentioned that “...when you have a lot of transactions that you need to capture, record 

and analyze, then you tend to have much more system support in the accounting 

process….” In addition, Auditor B said that large clients, that have significant classes of 

transactions in relation to sales, inventory and purchases or else, have more advantageous 

cost-benefit ratio and it is worthwhile for them to invest in large programs or automate 

some parts. 

 

Auditors were also asked whether the use of traditional or automated accounting systems 

in their prospective clients’ financial reporting process have an influence on the decision 

on accepting prospective clients as their actual clients. Auditor A and Auditor B said that 

the factor has an impact on the client acceptance decision because it has an impact on the 

audit. Auditor B specified that sophisticated systems generate more data which 

consequently impacts the audit quality. Auditor B also said that “I think it is very 

underrated to have someone on the team to understand systems before accept the clients.” 

Auditor C, Auditor D and Auditor E said that it does not matter whether the prospective 

clients use traditional or automated accounting systems. However, Auditor C said that it 

impacts the audit price. Auditor D personally thinks that the firm should consider the fact 

although they do not currently do so. Moreover, Auditor E revealed that their firm is 

always interested in the systems the clients are using although it is not a factor for client 

acceptance. 

5.2 Audit process 

Audit processes were divided into three major stages (planning stage, execution stage and 

concluding and reporting stage) in order to simplify interviews and get more precise 

answers on how automation will impact the audit process. Auditors have diverse opinions 

on whether automation will impact the planning stage that consist of understanding the 

client, risk assessment procedures and materiality. Auditor A and Auditor B believe that 

automation will impact the planning stage. Auditor A said “Absolutely. The planning 
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process is about compiling lots of information sometimes structured sometimes 

unstructured data and having systems or process support that enables the auditor to not 

spend time on compiling information but rather looking at compiled information. That’s 

a huge benefit. We have lots of tools to support the audit team to automate the data 

collection process.” In relation to this Auditor B mentioned that “If we have an AI that 

can extract all the data, put it together, calculate all the thresholds, what’s relevant and 

what’s not, of course, that will be affected.” Auditor C and Auditor D doubt that planning 

stage can be impacted by automation. Auditor C said that automation is not a factor that 

will impact the planning stage and Auditor D said that “I don’t think so because it requires 

a lot of professional knowledge and experience and such things, I don’t think machines 

can replace. So, the planning stage I would say it’s thoroughly manual even in the future.” 

Auditor E thinks that some part could be impacted if the planning stage can take 

advantage of data analytics, for instance, integrate data analytics in risk assessment. 

 

Testing internal controls and performing substantive procedures were grouped under the 

execution stage of an audit process, and auditors were asked whether this stage will be 

impacted by automation. All of the auditors expressed that this stage will be impacted, 

but how the stage will be impacted somewhat differed between auditors: 

 

“We have software that we deploy into SAP that looks at that configuration for the specific 

client and then spits out the result saying these automated controls are activated and 

these are not. And when those automated controls are not activated it can automatically 

pull out all the transactions and users that performed changes or entries to the system 

that could have been stopped by that automated control, which is not in place. And then 

we, as auditors, contemplate, whether that result impacts the way we do our audit or not 

[...] on a risk assessment of where these internal control deficiencies could end up in a 

significant financial statement error we can separate those transactions and look at them 

separately and conclude that other transactions would not have an impact on the 

financial reporting on itself…” Auditor A 

 

“I am pretty sure we are going to do a lot more of control testing versus options, which 

are substantive and data analytic. Data analytics can of course be combined with both...” 

Auditor B 

 

“If the transaction is majorly a process to the system the key controls for sure are going 

to be audited and then you probably have to focus on the registered keys, databases, 

integrity of the system. Substantive procedure would probably be isolated to the manual 

parts of the flow I think with performance maybe...” Auditor C 

 

“It’s becoming more and more that we don’t really use the substantive procedures 

anymore, it’s more testing internal controls and that’s because it’s automated. So, 

looking to make sure that the system is correctly configured, I would say that would be 

an impact of the automated accounting systems.” Auditor D 

 

“We have seen a shift that we don’t focus so much on test of details. The automation 

system can, or with the help of data analytics, we could draw conclusions from that. So, 

we don’t have to do [...] of course we have to test details, but not in the way that we did 

before.” Auditor E 
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The concluding and reporting stage consist of issuing the audit reports and other reports. 

Auditor A, Auditor B and Auditor D said that this stage will not be impacted. Auditor A 

said that exercising professional judgement and having discussion with clients will still 

be a big part in this stage, while Auditor D said that automation cannot help in performing 

the conclusion. Auditor E is unsure whether this stage will be impacted, it was expressed 

that maybe it is possible in the future. Additionally, Auditor C said “Yes probably, 

probably going to change what factors are relevant to report…” 

 

When asked which stage will be impacted the most, all auditors answered that the 

execution stage.  In detail, Auditor B said that “The execution, for sure, because it is 90% 

of the work.”  In addition to this, Auditor A and Auditor C mentioned the planning stage 

as well. “I think planning and test of internal controls. I think it’s going to be more and 

more. We put more time in testing the internal control systems and planning and 

identifying the controls that need testing...” said Auditor C. 

  

It was interesting to find out what are the advantages of automation in the audit process 

in auditors’ opinion. Auditor A said that data collection and pulling out data from a system 

is faster along with the fact that an automated system can compile unstructured data for 

auditors in the planning stage saving auditors’ time, and they can focus more on compiled 

data. Auditor B said that it increases efficiency and lowers audit cost. However, it was 

mentioned that legal requirements have increased recently, suggesting that auditors might 

have more legal documents to fill, which might lead to automation not increasing 

efficiency after all. Auditor C also said that an audit process will become more reliable 

and it will be more efficient as it will take less time to do an audit because there will be 

less repetitive tasks such as checking. Auditor D thinks that automation in an audit 

process will enable auditors to go through samples faster that consequently leads to an 

increase in efficiency. Auditor E believes that automation enables them to give more 

value to their clients “...we could focus more on other questions that would help 

companies to develop themselves. We as auditors have a big knowledge and experience 

from companies in different areas [...] by automating the process we can focus on other 

things that are important to the clients.” 

 

Auditors were also asked whether there are challenges or risks in automated auditing. 

Challenges associated with automated auditing were mentioned by each auditor, 

however, no one mentioned any risk. Auditor A’s view on this is that “...when you are 

looking to automate or using analytics or robotics, data quality becomes such an issue. 

And if you don’t have quality in the data you put in, the data coming out will become a 

problem. And for an auditor that chain of instances, were you need to reconcile that the 

data you are using is fully complete, validated, reliable etc.” Auditor B mentioned that 

there might be technical challenges in how to make sure that a system can look or collect 

data from different systems “...we have such a big variety of companies and we have such 

a variety of accounting systems. They all look different, they all structure data different, 

they have them in different places, they can extract different kind of reports.” Auditor C 

said that main challenges lie in system security and the integrity of those systems. 

However, there will also be challenges in getting automated and intelligent accounting to 

work. In Auditor D’s opinion, automated auditing will require more IT knowledge from 

auditors and the challenge is how to ensure that auditors have sufficient IT knowledge in 

order to keep up with technical issues that relate to audit work. Auditor E described the 

challenge as following, “The biggest challenge is something that we call IPE. That is 

Information Produced by the Entity that we have to consider more and more as we get 
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data from the clients. We have to limit that risk by doing some procedures because when 

the clients are giving us data, they can, of course we don’t think that they will, but they 

can manipulate the data.” 

5.3 Automation in auditing 

There are various technologies that have been predicted to transform the way audits are 

performed. Among these technologies, AI and big data seem to have the biggest impact 

on audits. Thus, the researchers decided to ask the interviewees about their level of 

awareness and the usage of these technologies in their respective audit firms.  All the 

interviewed auditors mentioned that they are familiar with the concepts. According to 

Auditor A, “... AI for me, it’s more or less software that can be trained by a human being 

to read certain types of data and pull out certain type of data based on certain 

characteristics that the human has trained it to look for. Basically, it can read pdf, word, 

or excel files to handwritten notes in all kinds of languages.” While the auditors had 

different definitions on what AI is, the common characteristic was that it is a system that 

functions like a human being.  

  

In regard to whether AI was being used in audits, there were conflicting views from the 

auditors. Only Auditor A indicated that the audit firm they work for utilizes AI in audits 

while the other auditors mentioned that they are not using AI. Auditor A and Auditor D 

both work at the same firm and interestingly Auditor D has the opinion that AI in audits 

is not yet being used but it appears that “...it’s starting to become more and more in that 

direction”. The difference in this view is attributed to the fact that these auditors work in 

different offices in different cities and that Auditor A has more experience, works with 

larger clients and the clients work in the telecoms and tech industry, while Auditor D has 

been working as an auditor for just about 2 years.  On the other hand, most of the auditors 

share the view that AI is not being used in audits just yet, and that there is a misconception 

about automation and what AI is. Auditor C highlights that “I do not think there is such 

a thing as AI at the moment, I think maybe in 10 to 15 years. I still think we are in the 

phase of automation process [...] They label it as AI, but I still think its automation.” 

  

While the use of AI is relatively low, most auditors indicated that they use SIE software, 

which was developed in Sweden by accounting experts to facilitate the preparation of 

accounting records and tools to transfer data between the audit client and the auditors. 

Most of the auditors indicated that they use this system in their audits to perform various 

tasks depending on the client firm. It seems plausible that this a factor behind audit firms 

in Sweden not using AI in their audits because there is a substitute system that is easily 

available, and easy to implement. Taking into consideration the transfer of data between 

the audit client and auditor, Auditor C indicated that “...we have the SIE files that you can 

do a logbook, you can get readings, less complex analysis of Profit and Loss and Balance 

Sheet, we use that for sure and we are developing our own more client back office system 

and we are working to get an automation against different registers such as 

Bolagsverket,  Skatterverket and  Infotorg so we can get automation in for instance if they 

are planning to change the board, or having troubles with paying their taxes  and we get 

it more in real-time to be able to adjust and advice proactively and also have maybe 

relevant competition analysis on a real-time basis.” Generally, the SIE files can be used 

on smaller audit clients. This is probably because the system is not advanced enough to 

handle the more complex transactions. Regardless of the low usage level of AI in audits 

currently, the auditors were asked how they perceive AI will impact audit judgement and 
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professional skepticism. While the issue is still speculative to a certain extent, it is 

apparent that AI will not be able to impact audit judgement and professional skepticism 

because humans tend to make decisions on past experiences. Auditor A believes that 

“...we as humans have certain feelings or certain historical experiences that we weigh in 

into all these things that we read and hear and see whilst the computer will only do what 

you told it to do, and then it can repeat it.” 

  

Based on that premise, all the auditors agreed that professional judgement and 

professional skepticism would not be impacted. Some parts in auditing can be automated. 

However, some transactions contain valuations and estimations, so the underlying issue 

is whether AI will be able make estimates and valuations. Accordingly, Auditor B stated 

that “AI will be as intelligent as we are, there is nothing stopping it in the long run. But 

I am not sure if it can replace audit judgement because you still going to have someone 

setting up the system and there is going to be opportunity for them to do something wrong 

whether they mean to do it wrong or just by accident. So, I don’t think it can replace 

that.” With regards to professional skepticism, Auditor E noted that “… I don’t see how 

that can happen right now. I don’t think so, no. There are so many factors to consider 

when using professional skepticism, so, I don’t think that computer can do that for you.” 

 

With respect to big data and data analytics, the auditors indicated that their respective 

firms have invested in data analytics. However, an auditor in one of the leading audit 

firms indicated that the firm has slightly implemented data analytics into the audits. 

Auditor B highlighted that “...I think, I would say we are not using it very much. If you 

look at potential here, just an example, we […] have a lot of clients all over the world. 

We could make a database just to compare different clients, for an example, and how they 

differ and so on. But are not really doing that, and of course there is a lot of ethics and 

lots of security involved. But if those risks can be handled somehow, I think there will be 

big advantages.” Following this, the auditors highlight that data analytics is beneficial to 

audits because the entire population can be sampled and analyzing the data would be 

easier which in turn ensures that proper decisions are taken and that audits can be 

completed in a timely manner. Since auditors would be able to test the entire sample in a 

population, there is a misconception that all the risks embedded in a transaction would be 

detected. Accordingly, the auditors were asked whether they think that detection risks 

could be eliminated as big data enables them to audit the whole sample. All the auditors 

said that it is not possible to entirely eliminate detection risk, but they believe that it will 

decrease the detection risk. Auditor B said “I think the gains are huge when it comes to 

detecting errors, even small ones, when you can make an analysis that tells you this, this 

isn’t 25% flat, and when the risk is registered as 25%, what is wrong, you look at all 

deviation instead of sampling. You can turn it around completely, you have, before you 

look at the population, and you say which one I am going to check. Right now, you look 

at all the population and you say which ones aren’t as I expected them to be or which one 

aren’t reasonable. And then you have a deviation list and you look at those. If you can 

just refine the tools, then it’s going to be excellent.” Auditor C specified that the level of 

system’s integrity has an influence on how much detection risk can decrease. The system 

integrity refers to the secureness of the system, for instance, the system is hard to tamper 

with and data does not get distorted when it is transferred or saved in multiple places. 

Auditor A noted that “...even if we audit all transactions, we still need to make 

judgements of what it is the risk because the fact that we are looking at all transactions 

doesn’t say we are looking at all aspects of all those transactions for example, if we say 

the risk with revenue is that it is not priced correctly meaning that every transaction is 
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captured and then priced at a certain price because of the customers agreements. We can 

look at the price on all transactions, but we do not necessarily look whether they were 

captured in the right period, because we didn’t think it would a risk.” Auditor E thinks 

that detection risk cannot be completely eliminated because “...we still need to test 

controls because the client’s systems are not fully automated. There are still people that 

performs some of the controls, so, we still have to test them.”  

  

This essentially means that even though the transactions will be analyzed, not all of the 

assertions would be tested. As a result, detection risk will not be completely eliminated, 

but there is a chance that it is be reduced. The use of data analytics is continuing to 

increase. Audit firms are applying data analytics differently from each other since each 

firm develops its own data analytics tools. Thus, some firms have managed to have 

multiple and complex data analytic programs, while others are not yet using advanced 

data analytics. Data analytics is now playing an integral part in audits, all auditors agreed 

with the Auditor B’s sentiments on the importance of data analytics, “...we can’t do audit 

today without data analytics.”  

  

The auditors are applying data analytics to analyze social media comments, weather 

patterns and databases. Data analytics is also used for general monitoring, benchmarking 

and fraud detection as well as to search and categorize data. Taking social media 

comments into consideration, Auditor A noted that “Let's say you have a company which 

sells products and they are launching new products continuously and globally. So one of 

the things we do as part of the audit is to use social media analytics to understand, 

whether there are increased risks of warranty reserves, or an example, if a company is 

launching a new refrigerator in a global market, we can use that refrigerator article name 

or how it’s being sold to the market and we can find out by using social media analytics 

what the market reaction is to this product. By having that data, we can see is there an 

increased risk that this product is not holding up to what it is supposed to be doing, 

increase the claims from customers which could lead to an increased need for a warranty 

reserves.” Auditor E and Auditor B highlight that they use general ledger analyzer for 

data analytics. These auditors work for different leading audit firms. There are similarities 

and differences in the way they use the general ledger analytics.  In Auditor E’s firm, 

“...you export the general ledger from the clients and import into a program that we have 

and from there on we can draw conclusion about the client’s transaction system...” On 

the other hand, Auditor B stated that “...when you start you need the general ledger. 

Automatically you need financial data at least, and then we have a lot of tools around. 

For example, you can analyze inventory, accounts receivables or payables, all the 

invoices and so on. The legal demand on how much documentation you need to do as an 

auditor. They are increasing dramatically in the last three years. We have to fill in new 

forms, money laundering and so on. The program that we document in, they base on that 

you have general ledger, so, you can’t start it up without inputting general ledger data.” 

 

Three out of five auditors indicated that they are able to audit companies that are using 

automated accounting systems because they have the resources to do so. On the other 

hand, the other two auditors believe that the firm could invest more and expand some of 

the systems to be able to effectively audit companies using automated accounting 

systems. Auditor C mentioned that “...but with more automation comes data, especially 

some more variable to look at, and we not really utilizing tools that can look at all the 

variables, so we usually do it manually. So, I don’t think that is being equipped, I think 
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there is still, we can still use the same technology, we can expand it because there is more 

data.”  

 

Finally, all the auditors note that audits need to become more automated since clients 

have started requesting for digitization of processes. Auditor B noted that “I think the 

demand is already here because people think it is possible and utilized.” Further, Auditor 

C stated that while the demand for automated audits is increasing, “...some parts of the 

audit can be audited but still there’s still estimation and valuations and so on, still has to 

be audited maybe more manually and compliance issues.” This shows that 

simultaneously there is a demand for automated audits and that audit firms should not 

place reliance on an automated system since procedures that require a high level of 

judgement and valuations cannot be automated at the moment.  

5.4 Continuous auditing 

Large companies have started implementing real-time accounting. Smaller companies are 

still relatively often utilizing the traditional method of preparing and reporting financial 

statements. Further, Auditor A and Auditor B believe that certain transactions in 

accounting can be accounted for in real-time. Transactions that are not complex and have 

straightforward recognition criteria can be easily recorded in real-time and these include 

cash and revenue transactions. On the other hand, transactions that require estimating and 

valuations may be too complex to record in real-time for example fixed assets 

transactions. In the context of Sweden, Auditor B noted “...it probably asks from the 

perspective that you have stockowners on a listed company. They owners want to see how 

it is going real life. I think also if you look at client we have in Sweden where 90-95% are 

small companies. What their problem is that [...] they also scare of the investments, 

dividend [...] but they want to sleep at night, they want to know how it is actually going...”, 

as a result the investors would be interested in knowing how a company is performing on 

a continuous basis instead of waiting for quarterly or semi-annual reports. Auditor A 

noted that “...all of my clients today would be able to pull out, in an hour, a balance sheet, 

instantly, and it would capture transactions up to that hour basically. So, I would say that 

is a 100% at my clients in that sense, large clients today don’t wait until the end of month 

to record all of their transaction, it happens in real-time and again back to working in 

telecoms and technology for business reasons, they need to capture transactions second 

by second and reporting them.” In addition, most of the clients prepare their financial 

reports on a monthly basis as required by the Swedish authorities. Value added tax (VAT) 

records have to be prepared by the 26th of every month. Thus, the auditors highlight that 

stakeholders can access the monthly financial statements of some companies. Real-time 

accounting gives rise to continuous auditing. The difference between continuous auditing 

and traditional auditing is that with continuous auditing, the information in financial 

records is continuously monitored while traditional audits are only performed annually. 

Auditor A highlights that continuous auditing “...is driven by the fact that it’s better to 

identify risks as and when they happen because then you can report them correctly or you 

can correct that process to make sure those transactions or faults do not happen again”. 

In addition, Auditor B states that although they do not have a continuous auditing system 

yet, they assist clients with their concerns on a regular basis, “...now we can look at a 

quarters or months. Sometimes clients ask us to...even if they don’t have to, they look at 

the report, this can’t be right, can you look at it. Can you figure out, is this too good or 

is this really bad?” 

 



 

56 
 

Even though only some of the large clients have started implementing real-time 

accounting, none of the audit firms have implemented a continuous auditing system. 

Auditor A believes that the technology needed to implement this is available and the other 

auditors highlight that to apply this method of auditing, there is need for certain changes. 

Further, Auditor A believes that “...we can pull real data today from a number of clients 

that we have in Sweden, we have the tools in place to actually do be able to do it, but we 

don’t. We pull it more often, and we pull it independently of the companies, but we don’t 

do it every day and we don’t have analytic tools running through their data 

simultaneously as it happens because they don’t operate that way. So, if we would operate 

that way, we would just disturb their processes, but I think as and when the company get 

to that position, we would be able to respond to that by doing what we call continuous 

auditing.” Auditor C presented an opposing view, “...but I think for automation and AI, 

I think the accounting side needs to make it work first. Now the accountants are getting 

somewhere and gives the auditors the opportunity to start their process of automation 

and digitalization.” Essentially, since auditing is dependent on accounting system, 

Auditor C believes that the accounting side should first make the necessary changes 

before auditors start using the continuous auditing systems. 

 

A key challenge with continuous auditing is that the information has to be continuously 

monitored and the data has to be reliable and accurate to avoid misleading stakeholders 

and shareholders and to avoid material misstatements. Since this method of auditing is 

not being practiced in Sweden, the auditors hypothesized how they would ensure that the 

data is reliable. Different audit firms have different ways of assuring the reliability of the 

data, however, the auditors highlighted that the systems would have to be monitored. 

Each audit firm has their own way of monitoring the internal control systems. Auditor C 

noted that “...I’m expecting it to be through APIs (Application Programming Interfaces) 

and KPIs (Key Performance Indicators) testing just to get a view of how it performs and 

if there’s any indication of deviations”. It’s always depending on the underlying systems 

because we have to be fully integrated in order to able to test.  While Auditor B 

mentioned that “If it is automated and there is supposed to be displayed, we really need 

to look at how the systems are set up and how the controls are working [...] So, I think, 

but it’s going to be more focus on the systems. I think that’s the role of the auditors in the 

future. We will be more integrated in IT, we will look at the systems, maybe we don’t have 

to spend as much time or be as many. That’s where I think we are heading.” Further, 

Auditor D stated that the employees will be monitored as well “In that case it would be 

internal controls. It’s the future of auditing as well, but it’s so far ahead it’s hard to 

speculate. I would say we would have to do audits on the personnel and internal control 

to ensure that the system is correctly configured...” 

 

Related to continuous auditing is the collection of audit evidence and what would be used 

as audit evidence in the future. One auditor mentioned that the lack of insights from the 

audit standards makes collecting audit evidence from a continuous auditing system a 

challenge. Further, due to the fact that a continuous auditing system is not being applied, 

the auditors were speculating about how audit evidence will be collected and the nature 

of it. Auditor D believes that “Yes, it would change the way the audit evidence is collected 

but I think also like in the future it’s going to be more clearer how to ensure that the 

controls is working.” The common response from the auditors is that audit evidence will 

be more analytical in nature instead of it being in a document form. According to Auditor 

C “...probably communicating with the API (Application Programming Interface) and 

the underlying system and retrieving the data that’s relevant for auditing and transaction 
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patterns and relations between the different PL (Profit and Loss) and BS (Balance Sheet) 

items, just capturing if there’s anything that is unexpected that needs to be addressed, 

testing of internal controls if there is authorization on every transaction.” Further, 

Auditor D mentioned that “I think there will be some sort of system that you can trace 

back to and that you can document.” Essentially, the auditors will be using analytics on 

the internal controls of the client. Using analytics will ensure that the errors and anomalies 

are corrected immediately and that controls are in place to mitigate the risks of the error 

occurring again. This further highlights that the role of an auditor will be proactive and 

predictive in the future instead of being reactive. The auditors will be in a better position 

to advice clients on any matter regarding the controls.   

5.5 Audit efficiency 

Generally, all the auditors share the opinion that automation will make the audit process 

more efficient. Factoring in that automation is expected to reduce errors, make processes 

faster and that the timeliness of audits will increase. All the auditors agreed with Auditor 

E “Of course, I think it will be more efficient...” However, Auditor B noted that audits 

will not be efficient in the beginning because “...transformation will take place over many 

years takes a number of years [...] I mean the technology we have today, it is just we can 

do so much more with it. So, we going to have an effect from that but then we also going 

to have effect that going to be breakthroughs and there are going to be new possibilities.” 

Currently, audit fees are based on the number of hours spent on the audit and automation 

is expected to make the audit process more efficient, it was rather surprising to discover 

that auditors anticipate that the audit fees will increase. Considering that less time would 

be spent on the audits, it was surprising to note that the audit price will not decrease. With 

regards to the audit fees, Auditor B notes that “Well, higher of course. I don’t know, 

maybe we can charge more per hour.” Auditor A and Auditor E mention that more 

resources will be spent on other parts of the audit and accordingly Auditor A does not 

expect that the price will go down. The expected increases in audit fees stems from the 

fact that the level of technological investment will increase thus increasing the cost of 

audits and simultaneously the audit fees has to increase as well. Even though automation 

allows the auditors to reduce the time spent on audits, it also gives that auditors the 

opportunity to thoroughly investigate risky transactions in the financial 

statements.  Analyzing the data and ensuring that it is accurate and reliable will be time 

consuming even with the use of advanced technologies. Auditor A acknowledged that 

“...certain parts of the process take shorter amount of time, but because of the fact that 

we can look at all transactions, much more sophisticated in selecting samples, we end up 

spending more time on looking which in the end increases the quality of the audit.[...] We 

are just spending the time on different things.” Currently, audit firms use a time-based 

approach to determine the audit fees. Essentially, this entails that the more time spent on 

an audit, the more fees the audit client would pay. The auditor highlights that audit pricing 

might be based more on the value and risk-based approach instead of time based. 

5.6 Competence and skills of auditors 

In relation to competence and skills, it was asked whether the firms the auditors work for 

provide training for skill development and if they do, how frequently do they do that. All 

the auditors revealed that their employer provides training. The amount of training varies 

hugely between firms and the level of position a person holds at the firm. Auditor C said 

that they only have trainings that enable them to keep the title they currently hold. Auditor 
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D said that trainings are arranged only once or twice a year, while Auditor B said that 

those with entry level positions have to do around 100 training hours a year and others 

have to do around half of that amount. Provided training that was mentioned by the 

auditors was related to accounting, auditing, technical issues, used programs and 

analytical skill development. 

 

In order to find out the level of IT knowledge of current auditors, and to get an indication 

of the importance of IT knowledge in acting as an auditor, auditors were asked to describe 

their level of IT knowledge. All auditors described themselves having average IT 

knowledge, or above. When asked what are current competence and skills requirements 

to be an auditor, legal requirements such as educational background were mentioned by 

Auditor A and Auditor E. Auditor A also mentioned that there are certain requirements 

in Sweden that need to be met in order to be able to attend a CPA exam and hold a CPA 

license. All auditors mentioned that knowledge or understanding of IT is desirable. 

Auditor B specified that knowledge of programs such as Excel is considered 

advantageous. Auditor E mentioned Microsoft Office programs and Auditor C mentioned 

programming skills. Although technical skills are required more than before, Auditor D 

said that understanding of accounting and finance remains important when recruiting new 

auditors. Furthermore, Auditor B revealed that characteristics such as analytics skills, 

social skills, curiosity and integrity are also important.  

 

Auditors were also asked about the competence and skills that auditors need to develop 

in order to cope with technological development in the future. All auditors emphasize IT 

skills. In more detail, Auditor A said, “We are completely paperless so being able to 

understand how computers work and how they interact with and how you can manipulate 

data etc., those are skills you absolutely need as an auditor.”  Auditor B also said that 

“You have to know how to work on computer.”, for instance, splitting pdf documents, 

putting several documents on one screen and comparing them, knowing how to use Excel, 

finding programs by using search engines and installing programs. In addition to these, 

Auditor D mentioned that a future auditor will need to know a little bit of everything 

about IT. Auditors C and E said it is difficult to know for sure what competence or skills 

are needed in the future, but believed that technical skills are even more important in the 

future because there will be more technology involved. Therefore, auditors must keep up 

with technological development in order to be able to fulfil their responsibilities as 

auditors. 

 

In order to find out whether auditors think their roles will change in the future due to 

technological development, the auditors were asked how their current role will be 

impacted. All the auditors said that their current role will change in the future. Auditor A, 

Auditor B and Auditor D believe that more processes will be more automated in the future 

and that there will be less for auditors to do manually. In relation to this, Auditor B 

mentioned that “...it is going to change from doing a lot of manual entries in audit to 

having it more automated and then doing more analytic work review, you know, draw 

conclusions from clients and such…” In addition, Auditor D said “...it will become more 

clear exactly what needs to be done, so I think maybe testing internal controls will be 

more,  I hope it will be simplified the process of when you are conducting the audit...” 

Auditor C and Auditor E believe that their role will shift toward advisory or consulting 

roles. Auditor C emphasized that an auditor will have a lot of advisory tasks on issues 

such as tax, compliance and business structural issues.  
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The auditors were also asked how they see their profession in five years. In spite of the 

fact that all auditors said that there will be changes in different audit roles in the future, 

all of the auditors also said that there will not be significant changes within the next five 

years. Auditor A said that “Quite similar to what it is today at least on my level, being a 

partner and the person who signs the audit report.” Auditor B and Auditor C, both said 

not much will happen within five years, Auditor C also added that there is still a lot to be 

done and that automation in accounting and financial system is very slow. Auditor D 

shared the view of Auditor C by saying “...I would say it’s having more automated 

process in every stage of the audit, but not much change, maybe just a little more 

digitized...” Auditor E brought up a different perspective by suggesting that “...it could 

move to more some kind of consulting role. That’s the only way I can see any change in 

the professional.” 

 

Auditor A, Auditor B, Auditor C and Auditor D believe that entry level roles will be 

impacted the most due to automation and technological development. The auditors refer 

to these entry level roles in different ways, for instance using terms “audit assistant”, 

“newly hired”, “starting roles” and “assistant level”. In relation to this, Auditor A said 

“...we would still continue to hire from universities, but we would hire less people.” It 

was also added by Auditor A that “...obviously if we hire less people, they would climb 

faster, do more interesting things faster than they are today…” The consensus between 

these four auditors on why entry level roles will be impacted the most is that there will 

be less manual task that need to be performed since automation will replace human work 

in the future. Auditor E does not share the same opinion with other auditors. Auditor E 

said “I don’t see that there are any specific roles that could decrease. We still have to 

have our junior employees to do some work, and we still have to have senior to draw the 

conclusion.” 

 

Auditors have different opinions on the current impact of automation on employment in 

audit field. Auditor B, Auditor C and Auditor D said there is no impact on employment 

in their firm. However, Auditor C mentioned that a firm Auditor C used to work for have 

hired IT auditors, in other words, auditors with high technological competence were 

hired. Auditor A revealed that their firm is recruiting auditors with more diversified 

background than before “we do look for different types of theoretical background hiring 

into audit now than we used to. I think that’s the biggest change.” Although that has 

changed, Auditor A added that they still need to make sure that the auditors they hire 

fulfil legal requirements. Auditor E said that a decrease in employment can already be 

seen “...because we get more efficient with some of the data analytics and so on.” 

 

Auditors also have different views on how employment in audit field will be impacted in 

the future. Auditor A and Auditor C believe that employment will decrease in the future 

due to technological development. Auditor A said that “to be honest, in the future most 

of the tasks that are being performed by an audit assistant don’t have to be performed by 

a person with that level of theoretical background”. Auditor E also believes that the 

number of auditors will decrease in the future, but only because auditor roles will shift 

toward advisory or consulting roles. However, Auditor B and Auditor D do not believe 

that there will be any problem with employment in the audit field in the near future. 

 

Auditors were asked whether curricula in universities need to be changed to cater for 

technological development in the audit field. Auditor A, Auditor C, Auditor D and 

Auditor E expressed that curricula in universities need to be adjusted as technology in the 



 

60 
 

field advances. Specifically, it was suggested that IT skill and knowledge need to be taken 

more into consideration when planning curricula. Auditor B is not confident whether 

changing or adjusting curriculum is necessary. However, Auditor B mentioned that there 

will be a need for auditors who understand both IT and manual processes in accounting 

and auditing. 

5.7 Audit quality 

Auditors were asked whether they think that audit quality will be impacted by automated 

auditing. Auditor A does not think that audit quality will be impacted and that the quality 

will remain at the same level. Auditor A’s reason for this is that humans can tell systems 

to do something, but they do not necessarily do it better than before. On the other hand, 

Auditor B, Auditor C, Auditor D and Auditor E believe that automated auditing will 

impact audit quality in a positive way. Auditor B’s reason for this is that there will be 

more standardized data and processes. Although systems make errors, they do it in 

systematic way and a pattern of errors can be recognized and fixed. Each auditor, on the 

other hand, can do errors in many ways, unsystematically. Auditor C’s reason for 

believing in an increase of audit quality is “I think when it's there, there’s going to be 

more high quality because probably if you are auditing a fully integrated system it will 

be able to say its 100% correct or 95% correct and quantify the error instead of just 

saying its materially right...” Auditor D said because of “...you can get more out of the 

population...” while Auditor E thinks so too, it was mentioned that “...but we still need to 

do some work to ensure that we can rely on data that we collect.” 

 

The influence of automated auditing on audit reliability was also an object of interest. 

Auditor A believes that reliability will not be impacted in any way. Auditor B, Auditor 

C, Auditor D and Auditor E have the opposite opinion. Auditor B supports this view by 

saying “...we will have more data, and we can turn it completely around. We can say what 

went wrong instead of what can go wrong.” Auditor E have rather similar reason for the 

opinion that reliability will increase “...we can draw conclusions from bigger amount of 

data and in that way we could be more sure about the result that we come up with...” In 

addition to these, Auditor C said “I think the opportunity for human error will be less and 

less errors probably, if the system is working correctly...” 

 

Additionally, auditors were asked whether automation in auditing will impact the 

timeliness of audits. Auditor A and Auditor C believe that the timeliness will be impacted 

if the audit processes are automated. Auditor A explained this by saying “We spend an 

unproportionate amount of time today collecting data and making sure that data is right, 

complete and accurate. If we could automate the collection process, then we could spend 

all that time analyzing the data, the output, identifying the risks instead of spending time 

collecting the data. So, we quicker get to the situation where we are actually looking and 

analyzing the data and thereby also naturally being able to the audit process quicker. So, 

it would impact the timing...” Auditor C have similar reason in believing that timeliness 

will increase “If you are able to audit in real-time, it’s probably going to be shorter and 

time slots to closing.  You pretty much making a minor hard close all the time so probably 

shorter times, faster reporting, faster communication.” Auditor B, Auditor D and Auditor 

E are unsure whether automated auditing will impact timeliness of audits. They did not 

give any specific reason why the timeliness will or will not be impacted by automated 

auditing. 
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CHAPTER 6: ANALYSIS 

 
 

Empirical findings from conducted interviews are analyzed in this chapter. The analysis 

consists of formation of connection between empirical findings and theoretical 

framework, and analyzing whether there are correlations or differences. The analysis 

chapter is divided into themes under which related issues are addressed.  

 

 

6.1 Audit process 

6.1.1 Usage level of automated accounting and auditing 

It was found that only 21% of small and medium businesses in the US that have 

implemented automated accounting system in invoicing and payments record keeping. In 

addition, it was also found that 18% of small and medium businesses in the US do not 

have any kind automated accounting system (CPA Practice Advisor, 2017). In relation to 

this, most interviewed auditors said that most of their clients have a mixture of both 

traditional and automated counting systems. The answers do not give any absolute 

indication whether the usage of automated accounting system in Swedish firms is higher 

or lower than in US firms, but they do reveal that a large part Swedish firms have already 

implemented automated accounting at some level. Only one auditor said that most of their 

clients are still using a traditional accounting system, but a big portion of their clients 

have a mixture of both traditional and automated counting system. This indicates that 

there are firms in Sweden, too, that still do their accounting in the traditional way, 

although the technology for automated systems is already available. 

 

KPMG (2017b, p. 29-30) has stated that implementation of accounting systems in 

accounting firms directly impacts audit firms. It pushes audit firms to implement systems 

to deal with information received from accounting firms that is generated by accounting 

systems. One of the interviewed auditor’s, Auditor C, view on the issue is that accounting 

firms need to be the one who make the first move on automation. After that audit firms 

will follow with audit software that can deal with data generated by their client firms 

using automated systems. Literature and interview result align, confirming that the 

initiation of automated systems is expected to start in accounting firms, which will be 

followed by audit firms implementing automated audit systems as a response to changes 

in accounting firms. 

 

It was suggested by KYB (n.d.) that small companies do not have excess cash to invest 

in automated accounting systems. Also, it was suggested that large companies have a 

better cost-benefit ratio in investing in costly accounting system and having accounting 

in-house, especially when the business volume is high and there are large amounts of 

accounting data that needs to be processed (KYB, n.d.). Three auditors support KYB’s 

(n.d.) claim on having more excess cash to invest in automated functions and two auditors 

said that having automated accounting is not related to the size, but to the level of 

transactions instead, for instance, transactions related to sales, inventory or purchases. 

The two different answers from auditors suggest that large firms invest for either or both 
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of the reasons. However, the answers do not exclude other reasons, since only five 

auditors were interviewed. 

6.1.2 Planning stage 

The planning stage is considered to consist of understanding the client, risk assessment 

procedures and materiality. Auditors have rather diverse opinions on whether this stage 

will be impacted by automation. According to Eilifsen et al. (2014, p. 68-69), it is 

common for audit firms to perform client evaluation procedures in order to make a 

decision whether to accept a prospective client as an actual client. The procedures usually 

include obtaining and reviewing financial information, acquiring information related to 

prospective client’s integrity, communicating with former auditors on problems that have 

occurred, evaluating audit risks, assessing industry specific requirements and determining 

the audit firm’s independence of the client entity. The answers of three auditors out of 

five align with literature in the sense that the use of traditional or automated accounting 

systems in their prospective clients’ financial reporting process is not one of the factors 

when performing client evaluation procedures in the firm they are working for. However, 

two auditors out of five said that the firm they are working for considers the type of 

accounting system used by a prospective client when making client acceptance decisions 

because usage of automated accounting generates more data that can be utilized when 

performing an audit, and in this way it has a direct impact on the audit process. 

Considering these factors, it is possible that the usage of automated accounting might 

become one of client acceptance factors as automated accounting become more 

commonly used. 

 

In regards to this stage on an overall level, two auditors believe that automation will 

impact this stage because the planning stage contains compiling large amounts of 

information and automation or AI can help in filtering, gathering, extracting and 

structuring data that can be useful in calculating thresholds for an auditor and in 

determining what is relevant and what is not, as well as reduce the time auditors use in 

this stage. Two auditors do not believe this stage can be impacted by automation because 

the planning stage requires a lot of professional experience and knowledge. Additionally, 

automation is not seen as a factor that can impact this stage. One auditor, however, was 

unsure whether the planning stage can be impacted by automation, but it was mentioned 

that it could be possible if advantages of data analytics can be exploited, for instance, 

integrate data analytics in risk assessment. Since the findings are conflicting it is difficult 

to allege whether automation will impact the planning stage or not. On the other hand, 

the fact that some auditors believe that the stage can be impacted gives some indication 

that it might be possible in the future when the technology is more mature, and it can be 

successfully integrated into the planning stage of the audit. 

6.1.3 Execution stage 

Execution stage is considered to consist of testing internal controls and performing 

substantive procedures. All interviewed auditors expressed a uniform opinion that the 

execution stage will be impacted by automation. All auditors believe that they will do 

more test of controls in the future, suggesting less focus on test of details. The test of 

control was suggested to include issues such as testing data processing systems, integrity 

of the systems and internal controls. Moreover, two of the auditors mentioned that the 

shift can already be seen in the firm they are working for. In addition to this, one auditor 

mentioned that data analytics will be more integrated into the execution stage of an audit 
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process in the future, enabling auditors to separate aggregated information and look 

deeper into details. For instance, a transaction might be grouped with other transactions 

of the same type. Data analytics can help auditors in disaggregating a singular transaction 

from the others to see whether that singular transaction has a significant effect on a 

financial report. Based on the information gathered from the interview, it seems that the 

execution stage is already under the influence of automation. Automation seems to 

change the audit execution process by shifting it from test of details to test of controls. 

The shifting is logical when taking into consideration that using test of controls is more 

efficient than testing each evidence separately in details. By testing controls of a system 

that is used to gather information within a client firm, an auditor can determine whether 

the system is sound or if there are deficiencies within the system. If the system is sound, 

then an auditor can trust the data that has been processed by the client’s system. If the 

system is deficient, then the auditor can still use the test of details to determine whether 

gathered the information is truthful. Nevertheless, the shift does not necessarily indicate 

that the test of details will become completely redundant. It is rather becoming a 

secondary alternative for testing evidence because it takes more time. Additionally, test 

of details is becoming an additional option to test of controls to evaluate the gathered 

evidence, especially when an auditor believes that there is some deficiency in the controls 

of a system.  

6.1.4 Concluding and reporting stage 

Reporting stage is considered to consist of issuing the audit reports and other reports. 

Most findings suggest that automation will not impact this stage. It was suggested that 

this stage requires a lot of discussion with clients, especially about issues that auditor 

have difficulty in making conclusion. In relation to this, judgement is also required to a 

large extent in order to make conclusion. It is believed that automation cannot contribute 

in discussions, making judgements or in making conclusions. Therefore, automation is 

not seen as a factor that could influence this stage of the audit process. However, some 

findings suggest that automation could impact this stage. It was suggested that automation 

could help auditors determine what data is relevant and should be included in a report. 

Additionally, most of the results are consistent with ICAEW (2018b, p. 7-8) on the fact 

that auditors cannot, at least yet, be replaced by technological solutions, such as AI, 

because they are still not advanced enough to make judgements or communicate with 

clients. Even if AI could replace auditors in these aspects in the future, it could be possible 

the clients still demand for human audit services when it comes to communication as FAR 

(2013, p. 7-8) and ACCA (2016) suggested.  

6.2 Automation in auditing  

Based on the empirical results, the auditors had opposing views on the application of AI 

in audits. Some auditors indicated that they are not yet using AI in the audits, while some 

strongly disagreed that AI technology is being used in audits. The different views about 

this symbolizes why auditing is slow to accept and implement technological 

advancements (Gepp, et al., 2018, p. 102). ICAEW (2018c, p. 2) highlighted that the use 

of AI is still low in the auditing profession compared to other professions. It appears as if 

at the moment, some of the big four firms are applying AI technology, while the other 

firms are not. This further indicates that the use of AI is more pronounced in the big four 

firms because they have more resources to invest in the technology.  Only one auditor 

indicated that they apply AI in their audits and the application is only limited to data 

extraction. This is in line with Brennan et al. (2017), who highlighted that auditors are 
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using AI to extract, compare and validate large volumes of data and complex data. Most 

of the auditors mentioned that the incentive to implement AI in audits is low because they 

use the SIE format system in their audits. The system is used as a method of 

communication and exchange of files between the clients and auditors. The use of the SIE 

format file is widespread within Swedish companies, and it has become the main method 

of transferring data. The auditors use the system to make their financial statement analysis 

or ratio analysis and to prepare and maintain standardized file formats (SIE Gruppen, 

n.d.). Further, even the audit firms which apply AI also use the SIE format files to perform 

audits. 

 

All of the auditors do not think that auditor judgement or professional skepticism will be 

replaced by AI. Nevertheless, auditors project that in the future AI technology will be 

performing smaller and uncomplex audits that do not require estimates or the use of 

judgement.  This stems from the fact that humans make decisions based on past 

experiences and intuition while AI technology will only perform the tasks required using 

set parameters. This is in line with (ICAEW, 2018c, p. 5), it was stated that humans use 

past experiences, logic, intuition and reasoning to make decisions while AI technology is 

not able to apply these factors when it makes decisions. Considering that most of the 

auditors emphasized that AI is not yet being used, they hypothesized how they expect AI 

to work in the future. Based on their responses, it appears that AI and auditors will 

complement each other in the sense that AI will extract required data and auditors will 

focus on analyzing patterns and making decisions based on the extracted data. This shows 

that even though AI is developed to have basic human functions, there are some human 

capabilities that it cannot be mimic. It seems as if currently, as much as the AI technology 

is developed to have basic human functions, it cannot replace human intellect (ICAEW, 

2018c, p. 2). Auditing is a knowledge intensive profession (Knechel et al., 2013, p. 391) 

meaning that the line of work consists of making judgements based on work experience 

and theoretical knowledge. Consequently, technology will not be able to replace the 

complex decision making embedded in the profession.  

 

The auditors acknowledged that big data analytics is playing an increasingly important 

role in the audit process. Although the use of data analytics has been increasing over the 

years, more needs to be done with regard to its development and application. Gepp et al. 

(2017, p. 102) also notes that data analytics is not being employed as much as it should 

be. Based on responses from the auditors it seems that audit firms develop their own 

analytical programs and they apply them differently from each other. The big four firms 

seem to be at a more advanced stage when it comes to the development and application 

of data analytics. Table 4 outlines various data analytics strategies that the auditors use in 

their audits. From the table, it can be seen that auditors are using data analytics to analyze 

the general ledger, ratio analysis, social media analytics and weather.  Similarly, Austin 

et al. (2018, p. 2) alluded that some audit firms are increasing the use of data analytics, 

while some have only just began applying data analytics in the process. Further, it was 

identified that most of the data analytics is not being used in the planning phase of the 

audit and that data analytics that tests for risks, fraud or financial distress is not being 

employed by the auditors. This is concerning because big data analytics play an important 

role in detecting and preventing fraudulent activities (Ernst & Young, 2014, p. 11) and 

financial distress (Early, 2015, p. 497). Different types of fraudulent activity may consist 

of money laundering, asset misappropriation, financial statement fraud, bribery and 

corruption (Ernst & Young, 2014, p. 15). This might be primarily due to the fact that most 

auditors believe that the execution phase would be impacted by automation the most. 
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Thus, more data analytics would be used to perform procedures. Our assessment is in line 

with Murphy and Tysiac (2015), who believe that auditors are not using data analytics 

extensively and are only applying data analytics in a very simplistic manner. Moreover, 

Murphy and Tysiac mention that auditors should use more data analytics to perform risk 

assessment procedures. A study conducted by Ernst & Young (2014, p. 9) indicated that 

most audit firms implement data analytics for spreadsheet tools and there are few firms 

which use data analytics for advanced tasks such as social media or web monitoring tools, 

statistical analysis, continuous monitoring tools and forensic analysis software. 

According to responses from auditors only one audit firm in the sample uses data analytics 

to analyze social media. Austin et al. (2018, p. 33) believe that using data analytics 

throughout the audit process gives auditors an opportunity to identify and stop risky 

transactions and activities in the client’s operations.  

 

Table 4: Different data analytics method used by the auditors. 

Auditor Data analytical method 

Auditor A Social media nalytics 

Weather input Analytics 

Auditor B Benchmarking 

General ledger analyzer 

Auditor C Analyzing databases 

Auditor D   Search and categorize (could not get into the specifics) 

Auditor E General ledger analyzer 

 

Applying AI and data analytics in the audit has many benefits for the auditors. Currently, 

auditors rarely test non-financial data, but with the emergence of AI, auditors can extract 

data from documents and analyze the extracted data using big data analytics to get useful 

and important information. One of the auditors stated that data analytics could be used to 

analyze social media and weather patterns. The analysis could then be used to predict and 

anticipate potential risks. This is in line with Early (2015, p. 496), who said that auditors 

can use models or predictive analytics to assist with detecting risky areas within the 

business. The most common benefit of data analytics is that all samples are tested, this 

inevitably means that the possibility of detecting risks embedded in transactions is 

increased. Alles and Gray (2016, p. 51) noted that detecting fraudulent transactions and 

suspicious accounts would be more efficient, since it is something that is currently 

especially difficult to do.  

 

Alles (2015, p. 440) highlights that the level of use of data analytics is low because audit 

clients have not yet started implementing advanced technologies into the financial 

reporting process. Contrary to this belief, it appears as if clients are demanding that 

auditors use automated audit process when conducting audits. Based on the empirical 
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evidence, most large and medium firms are implementing a mixture of automated 

accounting systems and traditional accounting systems, and a few have fully automated 

accounting systems. Suffice it to say, clients are expecting and requiring auditors to use 

advanced technologies in the audit process. Gepp et al. (2018, p. 110) argued that despite 

the fact that clients are not using advanced technologies in their financial reporting 

process, it is still important for auditors to implement and conduct the audit process using 

these technologies as the benefits outweigh the challenges. Further, Cao et al. (2015, p. 

428) highlighted that big data analytics can significantly improve financial statement 

audits and thus they should be used by audit firms. 

6.3 Continuous auditing  

Based on the findings it seems that little progress has been made with regards to real-time 

accounting. Sun et al. (2015, p. 177) also indicate that real-time accounting is still in its 

early stages.  However, Gepp et al. (2018, p. 109) believe that real-time accounting is not 

going to happen in the near future. Although it still speculative, the auditors that work in 

the big four firms indicated that the technology is available and that a few large companies 

have only started to implement the process on some transactions. Certain transactions that 

have valuations and estimates cannot be processed in real-time because recording and 

processing the transactions requires accountants to exercise judgement. It was also 

established that management of a company might want to view reports internally, before 

they are made available to the public.  This is in line with Gepp et al. (2018, p. 109) who 

said that the first stage in applying real-time accounting is reporting to senior management 

followed by reporting to the shareholders and stakeholders. Further, Gepp et al. (2018, p. 

109) highlighted that real-time accounting represents a paradigm shift in accounting and 

auditing since accountants will need to report the transactions as they happen, and 

auditors need to assure the transactions in real-time as well.  

 

The challenge with real-time accounting is that auditors need to continuously monitor 

internal control systems of the client to ensure that the information is reliable. The 

interviewed auditors mentioned that this would represent a shift in the way audits are 

conducted since the clients would need to be questioned continuously about certain 

transactions. Further, the auditors mentioned that in a continuous auditing environment, 

more focus would be placed on ensuring that the internal controls are effective and 

efficient. Anomalies and errors would be immediately identified and detected by the 

auditors and the client would then be notified about the anomalies. This view is supported 

by Chiu et al. (2014, p. 42) who mentioned that auditors will set a material level in the 

internal control system and they will place more focus on transactions that exceed the 

materiality level. This type of monitoring and control would then enable auditors to audit 

by exception. Similarly, Chan & Vasarhelyi (2011, p. 155) indicated that auditors will 

place most of their attention to inspecting the underlying reasons why errors and 

anomalies occur.  

 

Empirical evidence collected in this study suggests that continuous auditing (CA) is not 

yet being applied in Sweden. All of the auditors were aware of what it is but the 

knowledge they had about CA was hypothetical. Despite some large firms implementing 

real-time accounting the demand for continuous auditing is non-existent. Auditors from 

the big four firms mentioned that the technology to implement continuous auditing is 

available. Further, as mentioned before, the auditors highlighted that implementing CA 

would entail continuously asking the clients about certain transactions and this would be 
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a disruptive process to the clients. Alles et al. (2002, p. 125, 129) maintained that the 

driver for implementing CA is the demand from clients and not the availability of 

technology.  In addition, some parts of the audit cannot be automated, which also applies 

to continuous auditing. Table 5 below highlights the differences between traditional 

auditing and continuous auditing (Chan & Vasarhelyi, 2011, p. 153). Certain transactions 

cannot be audited in real time because the auditors would need to exercise 

judgement.  This view aligns with that of Chan and Vasarhelyi (2011, p. 157) who state 

that the first step in a continuous auditing system is to find the areas where to apply the 

system and then apply the relevant audit procedures to test the assertions of the account. 

Until such a time comes, and CA will be more effective, the auditors mentioned that their 

focus will be more on ensuring that they have effective controls in place to ensure that 

errors are identified quickly instead of when the audit is performed after the end of the 

financial year.  

 

A majority of the auditors agree that the nature of evidence and the collection of audit 

evidence will be different from what they are today. Brown-Liburd & Vasarhelyi (2015, 

p. 1) also acknowledged that automation in audits would have an impact on audit evidence 

and that the manner it is done now will be different from the way it will be done in the 

future. There is a general consensus among the auditors that the continuous auditing 

system will be “auditing by exception” and that the auditors would then use the exceptions 

as the evidence. Similarly, Alles et al. (2004, p. 190) stated that a “black-box file” will be 

created. The file would be used to create an audit-trail which will list all the anomalies, 

errors and exceptions that have occurred. Chan and Vasarhelyi (2011, p. 156) also added 

that the black-box file will serve as evidence that audit procedures were performed 

consistently with audit standards. It is still unclear whether the audit trail will be sufficient 

and appropriate. Thus, Brown-Liburd and Vasarhelyi (2015, p. 1) recommended that 

standard setters should be aware of the impact technological advancements have on the 

collection and nature of audit evidence. As such, they should account for new ways to 

ensure that the evidence is appropriate and sufficient. 
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Table 5: Traditional auditing versus continuous auditing. 

 

 

6.4 Audit efficiency  

Based on the empirical evidence, majority of auditors expect that automating the audit 

process will result in the reduction of time spent on an audit. ICAEW (2016b, p. 6) argues 

that reducing the hours spent on audits does not make audits efficient. Efficiency in audits 

is achieved when the auditors utilize their time and resources to audit transactions that 

need more attention. Although all of the auditors believe that audits will be efficient, some 

think that audits will not be efficient in next few years. Similarly, ICAEW (2016b, p. 14) 

anticipates that automated audits will be efficient in the long run. This is because the costs 

of investments required and because formalizing audit procedures and training the 

auditors will take a considerable amount of time. Further, the interviewed auditors 

indicated that they expect automating the audit process to reduce the possibility of human 

errors significantly, making the process more efficient (ICAEW, 2016b, p. 14). An 
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automated audit process will incorporate AI, big data analytics, continuous monitoring 

and continuous auditing. As previously mentioned, continuous auditing will allow the 

auditors to audit transactions as they happen, and the internal control systems will be 

constantly monitored. Although this type of auditing is not yet applied by Swedish audit 

firms continuous auditing will be proactive instead of reactive thus the efficiency of audits 

is expected to increase.  Similarly, Brown-Liburd et al. (2015, p. 453) and Byrnes et al. 

(2018, p. 291) believe that the predictive and proactive nature of automated auditing gives 

auditors the opportunity to increase the efficiency of audits.  In addition, the auditors 

anticipate that the audit fees will subsequently increase. Generally, an automated audit 

requires more software investments and more auditors with high IT skill level. As a result, 

the audit fees are bound to increase. At the time this of this work there was no literature 

that either supports or contradicts this. Further, the auditors believe that their clients will 

be prepared to pay the potentially increased audit fees. 

6.5 Competence and skills of auditors 

6.5.1 Audit firm acknowledge the value of training 

Collected data revealed that all interviewed auditors are provided with different kind of 

training. Findings suggest that training is offered to auditors by the firms they are working 

for.  However, there are huge differences between firms in the amount of training hours 

offered. Training hour differences also occur within firms. Entry level employees tend to 

receive more training compared to middle or senior level employees. Training provided 

is usually related to accounting, auditing or IT. Based on the findings it seems that audit 

firms acknowledge the importance of upholding their employees’ competence and 

keeping their skills up to date. They also recognize the importance of developing their 

employees’ competence and skills in order to ensure organizational talent and achieve 

their business goals as mentioned by The Institute for the Future (2011, p. 8-10, 13). 

6.5.2 Increasing emphasis on IT knowledge and skills 

Participants of this study seem to be more interested in technology than an average 

auditor. All interviewed auditors describe themselves having average IT knowledge or 

above, suggesting that a good level of IT knowledge is commonly held by auditors. 

Moreover, some of the auditors mentioned their own personal interest in computers and 

technology that is not related to their work responsibilities. In alignment with Raphael 

(2017) it was mentioned that desirable competence, skills, and characteristics of an 

auditor nowadays are knowledge of different programs, programming skills, analytic 

skills, social skills, curiosity, integrity and appropriate educational background. When 

interviewees were asked what competence and skills are that auditors need to develop in 

order to cope with changes in the future, all participants emphasized IT knowledge and 

skills. This was seen as important because auditors must keep up with technological 

developments in order to be able to fulfil their responsibilities as auditors. This finding 

aligns with The Institute for the Future (2011, p. 8-10). As technology advances and the 

audit field becomes more impacted, it is expected that auditors will need to deal with ever 

larger amounts of data in the future. Having IT understanding and skills will help auditors 

in transforming large amounts of data into a more manageable size by using different 

programs. This consequently makes issues such as analysis and generating reports easier 

and faster. In addition, upholding and developing auditors’ IT knowledge and skills is 
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likely to enhance the acceptance of new technologies, as well as making learning new 

programs less challenging. 

6.5.3 Entry level roles will change the most 

Collected material suggests that auditors’ role will change as time passes, but that there 

will not be a radical change within the next five years. The reason for this is that there is 

still a lot to be done on the technological side. It is believed that some parts of the audit 

process will be automated in the near future, but large scale and well-functioning 

technological integration in auditing will not happen for a long time. Until then, there will 

be a need for auditors. The auditor role is likely to change in small steps. Automation of 

the audit process is expected to decrease time auditors put into auditing. The time saved 

in auditing is not believed to hugely decrease the employment in the audit field. Auditors 

are likely to use the time saved to consult their clients, giving them more value for their 

money (FAR, 2013, p. 2-3; Törnqvist & Forss, 2018). Also, auditors are needed to fill 

different forms that are required by the authorities as regulations increase (FAR, 2013, p. 

6-7). The roles in the audit field that will possibly be impacted negatively by 

technological development are the entry level roles with repetitive tasks because they are 

the easiest to replace by automation (Kokina & Davenport, 2017, p. 120; Nagarajah, 2016, 

p. 35). However, there will be a need for audit partners and senior auditors to provide 

oversight and sign the audits. There will also be a need for middle level auditors to carry 

out the audits (The Institute for the Future, 2011, p. 8-10). Findings of this work differ 

hugely from findings of Frey and Osborne (2017, p. 278) and FAR (2016b, p. 16) who 

suggest radical decrease in employment in the audit field, as much as 98%. However, it 

is worth noting that the time spans for the change are different, the change will not happen 

overnight, but rather gradually. 

6.5.4 Curriculum in universities need adjusting 

Collected data suggests that universities are dragging behind in technology and slow in 

adopting technological changes as mentioned by Cao et al. (2015, p. 428). Most auditors 

interviewed also share the opinion of Issa et al. (2015, p. 11) who suggests that curricula 

in universities need to be changed to cater for technological development in the audit 

field. Especially, IT skills and knowledge are seen to be the most important issues that 

need to be taken more into consideration when planning curricula. Moreover, students 

should be empowered to embrace the technological changes that occur in the field 

(Vasarhelyi et al., 2010, p. 405). Nevertheless, accounting and auditing knowledge is still 

required and the focus on these should remain at least on the same level as in the past 

(Marcello et al., 2017). 

6.6 Audit quality, reliability and timeliness 

6.6.1 Quality 

The results of this study suggest that automated auditing will increase audit quality. It is 

believed that the amount of errors will decrease as data and processes become more 

standardized. Also, an automated system will enable auditors to see the exact level of data 

correctness, e.g. 95% of the data is correct, instead of only stating that materiality is right. 

In addition, the results suggest that audit quality will increase because automation enables 

auditors to look at the whole population and consequently draw better conclusions, 

assuming that collected data is reliable. Nevertheless, some findings suggest that audit 
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quality will remain at the same level as before as it is believed that automation can assist 

in auditing, but it does not necessarily perform the audit in such a way that it can increase 

audit quality. Most results align with KPMG (2017b, p. 29-30) and Forbes Insights (2019) 

that audit quality will increase due to automated auditing or advances in technology, 

respectively. Moreover, one of the interviewed auditors mentioned that the firm the 

auditor is working for is currently developing unforeseen digital audit methodology. This 

information gives an indication that audit firms have already started to exploit audit 

software in order to increase audit quality as IAASB (2013, p. 38, 40, 41-42) suggested. 

Implementation of audit software with new digital audit methodology, however, may not 

have a positive influence on audit quality in the beginning since many problems may 

occur during deployment of a new system. As it becomes reliable and stable, it may lead 

to an increase in audit quality. 

6.6.2 Reliability 

Findings of this study on reliability correspond to findings on quality. Most of interviewed 

auditors suggest that automated auditing will increase the reliability of an audit and some 

suggest that the reliability will decrease. Those auditors who believe that quality will 

increase also believe that reliability will increase and vice versa. The reliability is believed 

to increase because there will be less room for human errors. Automating enables auditors 

to investigate what went wrong instead of speculating what could go wrong and provides 

more data to auditors to draw conclusion, increasing their confidence in the results they 

generated. Most results align with Taiwo (2016, p. 2) and Yoon et al. (2015, p. 434-436) 

in that reliability of the audit will increase. However, the reasons why reliability is 

expected to increase slightly differ. Increase in data availability and the decrease in errors 

were mentioned by both literature and interviewed auditors, but issues such as the 

possibility to point out what went wrong and data recovering function were only 

mentioned by one of the interviewed auditors. 

6.6.3 Timeliness 

Timeliness of an audit is believed to be increased due to automation by three out of five 

interviewed auditors while the remaining two auditors are unsure in which way the 

timeliness will develop. The timeliness is believed to increase for several reasons. It was 

mentioned that automation will speed up data collection processes as well as help in 

making sure that data is accurate. This results in less time used by an auditor in data 

collection and the auditor can move on to data analyzation faster, which then has a 

positive effect on the timing. Additionally, performing an audit might be faster as 

automation enables auditors to carry out continuous auditing, in real-time. This means 

that auditors can acquire some data already before closing dates speeding up the audit 

process, which consequently has a positive impact on the timing, as well. Most auditors 

are in agreement with Elliot, (1994), Rezaee et al. (2002, p. 148) and Yoon et al. (2015, 

p. 434-436) in that timeliness will increase along with automation. With automated 

auditing, auditors can acquire the most accurate and recent information whenever there 

is a need. This could be significant because automation not only enables auditors to 

provide more accurate information to shareholders and stakeholders in a faster manner 

(Elliot, 1994), but it can also help detect anomalies and fraudulent activities in real-time 

(Alles et al., 2006, p. 141). 
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6.7 Summary of the findings 

The main empirical findings of this thesis are summarized in Table 6. The empirical 

findings are, to a large extent, in alignment with existing literature and there are only little 

unexpected findings. Automation already has an impact on the audit industry. Advanced 

technologies such as AI, big data and data analytics are already implemented in auditing, 

although the utilization level is still rather low. In relation to audit judgement and 

professional skepticism, the results suggest that AI will not be able to replace human 

inputs in these aspects for a very long time. The result seems plausible considering the 

fact that existing technology is not advanced enough to teach machines to make 

appropriate judgement or to be skeptical, but perhaps in distant future that could become 

possible. Keeping up with technological development can be seen as a good thing since 

auditing as a field has been generally seen as lagging behind technological development 

due to its standard driven nature and the complexity of an audit process, as also mentioned 

by Issa et al. (2016, p. 15). The shift to more technology-based auditing affects the audit 

process in many ways. The part that is believed to be affected the most is the execution 

stage of the audit process. More specifically, it is believed that the focus will be more on 

testing internal controls rather than on substantive procedures. This result is not 

unexpected since the execution stage is the stage where automation and advanced 

technologies can be utilized the most. The advancements in technology promote 

continuous auditing. However, technology is still not advanced enough to make proper 

use of continuous auditing. Even if continuous auditing could be flawlessly implemented 

and used, there still might be other problems that come along. Problems could be, for 

instance, interruptions to client’s operations or pieces of information that cannot be 

fetched from a client’s systems before some particular time. For reasons like these, 

continuous auditing might not always be useful. However, continuous auditing can be 

useful to auditors when there is complete information they can review before the actual 

auditing. This supports completion of audits within less time. It was also found that 

automation is expected to increase audit efficiency and audit quality. As more technology 

will be integrated in auditing, errors made by auditors will decrease. Also, the audit 

process will become faster since data analytics can help auditors in disaggregating 

numbers, screening documents and transactions, collecting data etc. In addition, it was 

found that current competence and skills of auditors in relation to auditing and accounting 

is expected to remain as important in the future as nowadays, but higher levels of IT 

knowledge and skills will be desired. The demand for higher levels of IT knowledge and 

skills is understandable considering that technologies will be integrated in auditing more 

than now they are now. It is also understandable that auditing and accounting competence 

and skills are as important in the future as nowadays because even though automation and 

different kinds of advanced technologies can do some of auditors’ work, there will still 

be a need for a human auditors to tell the machine what to do, where to look and ensure 

that the system is working as intended.  
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Table 6: Summary of empirical findings. 

 
Empirical findings 

Automation Artificial intelligence 

• Conflicting findings about current use in audits 

o Is being used to extract data 

o Others believe it will be used soon 

o Opposing side states that AI will be used later in the 

future 
 

• Audit judgement and professional skepticism 

o Will not be replaced by AI since humans use 

experience, reasoning and feelings to make decisions 
 

• Big data analytics 

o Essential to the audit 

o However, majority of the data analytics being 

conducted is basic. There is a need for more 

advanced analytics programs. 
 

• Automated audit demand 

o Clients are now demanding automated audits 

o Most audit firms are technologically equipped to 

perform automated audits 

o Not all procedures can be automated 
 

• Benefits of AI and data analytics 

o Testing non-financial data 

o 100% sampling - auditors may focus on transactions 

that are more complex and need more attention 

o Reduces time spent on the audit process 

Audit process Planning stage: 

• Conflicting findings 

o Can be positively impacted if data analytics is 

advanced enough and it can be integrated into the 

system to help auditors in risk assessment. 

o Cannot be impacted because it requires a lot of 

professional experience and knowledge 
 

Execution stage: 

• Most impacted by automation 

o In the future the focus will be more on testing internal 

controls than substantive procedures 
 
Concluding stage: 

• Not impacted by automation 

o Automation cannot help auditors to communicate 

with clients about unclear issues that need to be 

concluded, make conclusions or make appropriate 

audit judgements 
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Continuous 

auditing 

Real-time accounting: 

• Large firms capable of doing it but only with certain 

transactions 
 

Continuous auditing: 

• No demand yet, thus not being practiced 

• Auditors focusing on continuously monitoring the internal 

controls instead  
 

Audit evidence 

• Internal controls will create a trail of inconsistencies 

Audit 

efficiency 

Audit efficiency will increase due to automation 

• More attention will be on accounts that require judgement 

• Conflicting findings about when efficiency will be increased 

o Automation leads to a decrease in errors making audit 

process faster and more efficient 

o Efficiency will be only achieved in the long run 

because auditors need to be trained to use the 

technology 
 

Audit fees 

• Predicted to increase 

Competence 

and skills 

• Higher IT knowledge and skills will be required in the future 

• Current competence and skills such as knowledge of auditing, 

accounting and tax regulations still remain the same 

Audit quality Audit quality will increase due to automation: 

• Can look at the whole population, consequently auditors can 

draw better conclusion 

• Human errors will decrease 

• System can show the exact level of data correctness 
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CHAPTER 7: CONCLUSION 

 
 

The last chapter presents conclusions of this research. Limitations of the research are 

also discussed along with suggestions for future research. As a last point, the quality of 

this research will be addresses. The quality discussion consists of reliability, validity and 

generalizability. 

 

 

7.1 General conclusion 

The main purpose of this thesis is to shed light on how automation impacts the audit 

process. The findings of this study suggest that automation already has an impact on the 

audit process, and that the impact will be even larger in the future as technology advances 

and technology adoption increases. According to the findings, the stage of the audit 

process that is impacted the most by automation is the execution stage. The execution 

stage consists of testing internal controls and performing substantive procedures. 

Commonly a combination of both is used to verify that evidence is reliable. However, 

this stage is already changing, and it was found that it is expected that in the future the 

focus will be more on testing internal controls and less on substantive procedures, such 

as test of details. It is deemed likely that as technology advances test of controls will 

become more reliable and decrease the need for substantive procedures. Findings of this 

study on the planning stage that includes understanding the client, risk assessment 

procedures and materiality are conflicting. Some findings suggest that the stage could be 

impacted positively if data analytics advances enough and it can be integrated into the 

system to help auditors in risk assessment. On the other hand, it is believed that the stage 

cannot be impacted because it requires a lot of professional judgement, experience and 

knowledge. The stage of the audit process that was found to be the least impacted is the 

concluding and reporting stage. Results suggest that automation cannot help auditors 

communicate with clients about unclear issues that need to be concluded, make 

conclusion or make appropriate audit judgements. However, automation might help 

auditors determine what is relevant information to report. 

 

The audit process is seen as being closely related to audit quality, audit efficiency and 

competence and skills of auditors. Therefore, the sub-purpose this thesis is to find whether 

automation has an effect on the mentioned factors. Results suggest that audit quality is 

believed to increase with automated auditing. Instead of sampling, automated auditing 

enables auditors to consider the whole population. Consequently, auditors can draw better 

conclusions. Moreover, automated auditing is believed to decrease human errors, as it 

also will be able to show the exact level of data correctness, instead of stating that 

materiality is right. The findings also suggest that audit efficiency will increase due to 

automation in the long run. Automation is believed to decrease errors as it will make an 

audit process faster. This will consequently lead to less time being spent in the actual 

audit work, making audit processes more efficient. In relation to competence and skills 

of auditors, it was found that higher IT knowledge and skills are expected to be required 

in the future as current competence and skills such as knowledge of auditing, accounting 

and tax regulations still remain the same. 
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This research found that audit firms are very interested in technological development in 

an audit field. Audit firms are especially interested in knowing what kind of systems their 

clients have and how the audit firms can improve their system to cater for the change in 

their clients’ systems. It appears that audit firms acknowledge that they need to keep up 

with technological development in order to stay competitive. However, integration of 

automation in audit process has been slow due to complexity and the requirement of 

professional judgement. 

7.2 Contributions 

7.2.1 Theoretical contributions 

The topic of this work has got the attention of many accounting and auditing professionals 

as well as people in academia, making this a current topic and a subject of interest. This 

research can be considered original to some extent since there is no research on this exact 

topic in a Swedish context. By conducting this study, the researchers provide evidence 

for discussion inside and outside academia in relation to how automation impacts issues 

such as audit process, audit quality, audit efficiency, current audit roles and employment 

in the field as well as competence and skills of auditors. More precisely, the research 

contributes theoretically by extending existing knowledge on how automation impacts 

the audit process. The audit process is expected to change, and the main change is 

considered to be a shift from testing substantive procedures to testing internal controls. 

In general, the results of this research align with most research conducted in different 

geographic contexts and confirm them even further. This research also discovered that 

audit quality, audit efficiency and demand for competence and skills of auditors are 

expected to increase in the future. It was also discovered that audit roles are expected shift 

toward advisory roles, and that entry level roles are expected to decrease the most. 

However, a big difference between literature and the results of this work was found with 

regard to expectations on how much employment will decrease in the audit field in the 

future. The extant literature suggests a more radical decrease than the findings of this 

research. This research explored the impact of automation on several issues and provides 

further understanding on them. 

7.2.2 Practical contributions 

In this research, practical contributions outweigh theoretical contributions. The findings 

of this research are likely to be the most beneficial for audit firms. The results may help 

audit firms understand how and why the audit process is changing and give them a heads 

up on possible future changes in audit process that might need attention. It was found that 

focus is expected to be less on substantive procedures and more on testing internal 

controls in the future. This information can be taken into account when developing audit 

processes, audit procedures and audit methodologies. This will help audit firms ensure a 

smooth shift from substantive procedures to testing internal controls. The findings also 

give an indication on which competence and skills are expected from auditors in the future 

due to technological development. Thus, the research findings help audit firms recognize 

competence and skills that need to be preserved and developed in order to ensure that 

auditors have the necessary abilities to cope with future challenges. Additionally, the 

findings give an indication that audit quality and efficiency are likely to increase due to 

automation and technological development in the audit field. These findings might 

encourage audit firms to embrace and implement new technologies. Higher audit quality 
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lowers the assurance risks for audit firms as well as increases clients’ satisfaction in the 

assurance services. Increasing efficiency, on the other hand, speeds up the audit process 

and reduces the number of auditors needed in the process. Audit firms can do planning 

on how to allocate auditors’ time with other tasks since there will be excess time. 

Information generated in this study could be useful to accounting firms, as well. It helps 

them understand how and why the audit process is changing, and whether there are issues 

that they need to address and helps them to make changes accordingly. For instance, the 

time an audit process takes is expected to decrease due to an increase in efficiency in the 

process. This might lead accounting firms to consider their audit payment policy, whether 

they should pay less for the audit service or alternatively demand more services, such as 

business advisory services, for the same price. 

7.2.3 Social contributions 

This research contributes socially by providing information that could be utilized in 

improving the society. For instance, the insights generated by this research can be useful 

to educational bodies when planning accounting curricula in universities. In order to 

ensure that economic graduates possess competence and skills that are demanded in the 

future, accounting curricula might need some adjustments. Adjusting curricula to meet 

future requirements helps prospective auditors understand what is expected from an 

auditor as well as help them find a job. The results of this research suggest that current 

competence and skills related to accounting and auditing are still going to be needed in 

the future, but more IT skills will be required. Therefore, universities should take IT into 

account more when planning curricula. For instance, universities could provide courses 

that introduce different programs that are used in auditing and accounting. This research 

could be useful on a governmental level as well. As technological development is 

impacting many professions, including auditing and accounting professions, continuous 

learning should be emphasized by government on national level. By encouraging 

continuous learning, governments promote competence and skills of citizens that 

consequently help businesses retain organizational talent and achieve their goals in a 

sustainable way. Simultaneously, governments would secure competitiveness of national 

businesses through attributes of their citizens. 

7.3 Limitations 

Although the underlying objectives and purposes of this research were met, the 

researchers experienced some drawbacks with achieving our objectives. The following 

section will discuss the limitations in more detail. Firstly, there was a limited time period 

to conduct the study. As mentioned in the practical methodology chapter (Chapter 4), 

auditors are extremely busy with year-end audits during the first four months of the year. 

As a result, the busy season drastically reduced our chances of acquiring more auditors 

to be interviewed since the auditors were busy with their audits. Most of the auditors and 

audit firms we initially contacted declined to participate because they were busy at the 

time the interviews were held. As a result, the study had a small sample size. While 

qualitative research places more emphasis on reaching saturation instead of the sample 

size, we believe that interviewing more auditors would have led to the development of 

further insights and a deeper understanding. The small sample size further highlights the 

generalizability issues that surround qualitative research.  

 

Secondly, the researchers anticipated to interview more junior auditors since it is believed 

that they would be the most impacted by automation since most of their work is repetitive 
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and non-complex. However, most junior auditors declined to participate in the study 

because of their lack in experience in auditing and because they thought they could not 

contribute since they did not have a broader picture of the audit process. Thirdly, the 

researchers wanted to interview auditors who work in small, medium and big audit firms 

in order to get the different perspectives on how the audit process would change. Most of 

the auditors from smaller audit firms refused to participate in the study because they did 

not have clients with automated accounting systems, and they did not have automation in 

their audit process. As a result, we did not have any auditors from smaller audit firms 

give us their input in our study. This also means that the responses we received were 

biased in favour of the views and experiences of auditors in big and medium sized firms. 

 

While some concepts in audit have been extensively researched, literature pertaining to 

artificial intelligence and automated audits has not yet been extensively developed. Thus, 

developing the theoretical framework and preparing the analysis was difficult. However, 

the researchers were dependant on secondary data that related to artificial intelligence and 

automated audits. Lastly, due to distance and cost constraints, all the interviews were 

conducted either via telephone or over the internet using Skype or Google Hangouts. 

Although we did not encounter any problems with audio quality, it would have been better 

to conduct the interviews in person with the auditors. Conducting the interviews on a face 

to face basis would have enabled us to observe the body language of the auditors, observe 

any non-verbal signals and ensure that we do not talk over the auditors. In addition, it is 

possible that the auditors would have been more open and more committed to answering 

the questions had we conducted face to face interviews. Also, it is possible that the 

interviews would have been longer. Despite not conducting the interviews in person we 

managed to acquire the insights and knowledge we required regarding the research 

problem. We believe that there would have been a greater opportunity to acquire more 

information if we had conducted the interviews face to face. 

7.4 Suggestions for future research  

The focus of this work was on how automation impacts the audit process. Although all of 

the auditors interviewed are working in Sweden, this study can be applied to similar 

countries to a larger extent. However, the study cannot be directly applied to other 

countries due to the fact that SIE format system, which is specific to Sweden, was found 

to affect the willingness of audit firms to implement automated auditing systems. 

However, a similar study can be conducted in a different geographical environment and 

the results can be compared to the results of this research. Such a research would offer a 

valuable chance to estimate the effect of the use of the SIE format system in Sweden. 

Further, this paper focused only on AI and big data and it was discovered that most of the 

knowledge that the auditors had about AI was speculative, since most auditors have not 

yet implemented the technology into their audit process. There are other technological 

advancements that exist such as blockchain, Internet of Things (IoT), robotics and 

machine learning that can possibly impact the audit process. Hence, a study can be 

conducted on how other technological advancements are impacting the audit process. In 

addition, technological advancements will very likely change the way audit evidence is 

collected, and what constitutes as audit evidence might change. The auditing standards 

require that the evidence be sufficient and appropriate. However, the standards do not 

give any indication on how to collect sufficient and appropriate evidence in a 

technologically advanced environment. Thus, both qualitative and quantitative studies 

can be done to determine whether the evidence will be sufficient and appropriate. 
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This work only focused on the auditing side. Further research could explore how 

accounting departments in various companies are implementing technological 

advancements in their financial reporting process and whether their management 

demands automated audits and continuous audits.  Furthermore, since the auditors have 

predicted that audit fees will increase in the future, a qualitative study can be conducted 

to investigate whether the audit clients are prepared to pay the increased fees and any 

potential challenges that may arise in the future with regards to the audit fees.  

 

Finally, future auditors will be required to have more than basic IT knowledge. 

Universities, audit firms and FAR could collaborate with each other to determine the level 

of IT skills new graduates should possess. Thus, future research could focus on how the 

three institutions (universities, audit firms and FAR) can ensure that new graduates have 

the required IT skills.  

7.5 Quality Criteria 

There is no consensus on criteria for assessing qualitative research (Bryman & Bell, 2011, 

p. 43). Various quality criteria have been used depending on different aspects of the 

research. These aspects are, for instance, research question, philosophical stands, 

sampling method, data analysis and level of contribution (Leung, 2015, p. 325). 

LeCompte & Goetz (1982), Kirk & Miller (1986) and Peräkylä (1997) (cited Bryman & 

Bell, 2011, p. 41) suggested that qualitative research can be assessed by using the same 

criteria that is commonly used for assessing quantitative research such as reliability and 

validity. In addition to reliability and validity, Leung (2015. p. 325) suggests that 

generalizability can be used as one quality criteria, as well. 

7.5.1 Reliability  

Reliability concerns with repeatability of a result of a research (Bryman & Bell, 2011, p. 

41; LeCompte & Goetz, 1982, p. 32). More specifically, it concerns with the extent that 

data yields the same findings in other settings, whether other observers can make the same 

observations as researcher and the level of transparency of conclusions made from the 

unprocessed data. There are four threats to reliability: participant errors, participant bias, 

observer error and observer bias. In relation to participant errors, participant might answer 

questions differently depending on their feelings at that moment when they are asked to 

participate. Therefore, researchers should aim for a neutral time to get unaffected 

answers. Participants might be biased for personal or third-party reasons. For instance, 

some issues might be left unsaid or glorified if results are presented with participants 

identities. Thus, it is important to ensure the anonymity of participants. Observer error 

can occur while conducting an interview since questions can be presented many ways. 

Consequently, this can affect the answer of the participant. A high degree of interview 

structure tends to help in decreasing observer errors. In addition, observer bias might 

occur since answers can be interpreted in different ways (Saunders et al., 2009, p. 156-

157). In order to ensure reliability and repeatability of the research, steps that were taken 

to conduct this research are documented and presented as transparently as possible 

throughout the thesis. Attention was given especially to the practical part of conducting 

the research. The practical methodology chapter provides information necessary for 

research repetition. It includes issues such as interview process, data collection and data 

coding. In addition, both researchers conducted analysis and discussed correlations and 

differences between the findings and literature in order to enhance reliability.  
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7.5.2 Validity 

Validity concerns with integrity of a research, whether the results of the research are 

truthful and presented as what they really are (Bryman & Bell, 2011, p. 42; Saunders et 

al., 2009, p. 157; LeCompte & Goetz, 1982, p. 32). Validity can be divided to internal, 

external and ecological validity. Internal validity is concerned with causal relationships 

between at least two variables, whether statements on causality are valid and sound. 

External validity is concerned with generalizability of the research outside its original 

context. Ecological validity is concerned with applicability of the research results in 

natural social settings. (Bryman & Bell, 2011, p. 42-43).  According to Saunders et al. 

(2009, p. 157-158), there are various threats to validity. There might be ambiguity about 

causal relationships so that researchers cannot always be sure which issues causes which. 

Maturation of a subject being researched might also affect validity. Results might be 

different depending on whether the data is gathered in an early stage or at a mature stage. 

In addition, participants’ answers might be affected based on historical incidences. For 

instance, answers might be more negative when something bad has happen and vice versa. 

To ensure validity, used literature and research findings are presented as in truthful a 

manner as possible. In addition, some research findings are presented in the form of direct 

quotes in order to lower the possibility of misinterpretation. Before publishing any direct 

quotes, they were sent to the informants with the context where the direct quotes are used. 

This way, the informants were given an opportunity to correct mistakenly interpreted 

issues. Three out of five auditors confirmed that the direct quotes have been used 

appropriately. The rest two auditors did not respond. The researchers interpreted their 

silence as acceptance of the use of the direct quotes. 

7.5.3 Generalizability 

Generalizability is sometimes referred to as external validity, and it concerns with 

applicability of the research findings to other settings such as other organizations 

(Saunders et al., 2009, p. 158) or other groups of people (Bryman & Bell, 2011, p. 164). 

Robustness of generalizability can be tested by exposing the research conclusions to other 

settings with follow-up research. However, when conducting research that only involves 

small number of subjects, the research might not be generalizable to entire population. If 

the research is not generalizable, then the research should aim to explain the findings in 

the research area, and researchers should not claim that the findings can be generalized 

(Saunders et al., 2009, p. 158). The research design of this research is exploratory. 

Therefore, this study aims to gain insights, discover new ideas and assess phenomena 

instead of pursuing generalizability. The researchers acknowledge that the sample size, 

five auditors, is not large enough and sufficient to apply the findings to a larger 

population. Thus, the research is not generalizable. 
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APPENDICES 

Appendix 1: List of companies approached for thesis interview 

 

* A thesis interview invitation was sent to company's general email 

** A thesis interview invitation was sent directly to auditors 

 

Company Number of emails Detail information 

Allegretto Revision 1 * 

Axion Revisionsbyrå 8 ** 

Baker Tilly 9 ** 

Certe Revision 1 * 

Deloitte 4 * 

Dillon 1 * 

EY 98 ** 

Finnhammars 18 ** 

Frejs Revisorer 1 * 

Grant Thornton 1 * 

Hellström & Hjelm Revision 4 ** 

HLB Revisorsgruppen 1 * 

KPMG 5 * 

LR Revision 130 ** 

Nexia 9 ** 
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PwC 5 * 

R3 Revisionsbyrå 1 * 

Revideco 4 * 

Revikum revision 1 * 

Revisorerna Syd 1 * 

Revisorshuset Uppsala 1 * 

RSM 24 ** 

Rödl & Partner 2 ** 

Stromson Revisionsbyrå 1 * 

WeAudit 18 ** 

Åborg Revisorer 1 * 

Ågerup Revision 1 * 
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Appendix 2: Email to prospective participants 

 

To Whom It May Concern, 

 

We are graduate students in accounting at Umeå University and we are conducting a 

research on how automated accounting is changing the audit process. Technology is 

advancing at an accelerating rate and we believe that the auditing profession is going to 

be significantly affected by these changes. Thus, the purpose of our thesis is to explore 

the effects that automated accounting has on audit process and what the future of the audit 

profession entails in the Swedish context. 

 

We hope to interview auditors in your firm in order to collect the necessary data for our 

study. Due to distance and convenience to both parties we hope to conduct the interview 

via Skype. The interview will be conducted in English, and it is estimated that the 

interview will take 30-45 minutes. We acknowledge that auditors have responsibilities 

and other engagements therefore, the interview date and time is flexible on our behalf and 

it is up to auditors when the interview will be conducted. However, we wish that the 

interview can be held by beginning of April 2019 (week 13 to week 15) due to the time 

restriction of the master’s thesis. The interview will be audio recorded. The rights of the 

interview content remain to the participants. The information collected in the interview 

will be only available to the authors of the thesis and the thesis supervisor upon his 

request. The data will only be used in accordance with the purpose of the study. 

 

Anonymity will be fully granted. The name of the participants and the name of the 

company will not be disclosed to ensure that the identities will not be exposed when 

results of the study is published. Participation is voluntary and can be terminated at any 

point and the decision will be respected. Participants have the right to refuse answering 

any questions or withdraw the consent any time. The questions that will be asked in the 

interview and participant information sheet will be sent to participants a week in advance. 

 

Your contribution in our research will be greatly appreciated. Not only will it help with 

our thesis, it would also further the knowledge in how automated accounting is changing 

audit process. We look forward to hearing from you. Please, do not hesitate to contact us 

if you have any further questions. 

 

Kindest regards, 

Maija Keskinen & Rudo Cathrine Tarwireyi  
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Appendix 3: Information sheet 

 

Overview 

Thank you for participating in our master’s thesis research. The aim of this research is to 

explore the effects that automated accounting has on the audit process and what the future 

of the audit profession entails in the Swedish context. The questions that will be asked in 

the interview and this participant information sheet is sent to participants in a week prior 

to the interview.  

 

The main participants of this study are auditors who work at the big four audit firms, but 

also auditors of other audit firms participate in this study.  The aim is to conduct ten 

interviews in total in order to get a broad overview and sufficient results. 

 

Participant involvement 

You have been asked to participate in a confidential Skype or telephone interview. The 

interview session lasts approximately 30-45 minutes. The interview will be conducted in 

English and the interview will be audio recorded. The interview is arranged for the time 

and date of the participant’s convenience prior to week 15 of year 2019. 

  

Collected material and confidentiality  

The rights of the interview content remain to the participants. The information collected 

in the interview will be only available to the authors of the thesis and the thesis supervisor 

upon his request. The data will only be used in accordance with the purpose of the study. 

The full report, charts, table or any data generated from the interview will be accessible 

by request. 

 

Direct quotations might be used in the thesis. Should direct quotations be used, the 

participant will be informed, and the draft of the work will be sent be reviewed before 

publishing. Participants have rights to correct, complete, specify or demand for deletion 

of direct quotations. 

 

Anonymity will be fully granted. The name of the participants and the name of the 

company will not be disclosed to ensure that the identities will not be exposed when 

results of the study is published. 

 

Participant opt-out 

The participation can be terminated at any point and the decision will be respected. 

Participants have the right to refuse answering any questions or withdraw the consent any 

time. 

 

Contact persons: 

 

Maija Keskinen                            Rudo Cathrine Tarwireyi 

073-3281556                                 070-4171478 

maijakeskinen@hotmail.com            rudocathrine@gmail.com           
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Appendix 4: Interview guide 

 

1.     GENERAL QUESTIONS 

 

What is your role/title at your firm? 

  

What are your responsibilities at your firm? 

  

How many years of experience do you have in auditing? 

  

Do you have CPA (certified public accountant) license? 

  

What was your major at university? What is your educational background? 

  

How familiar are you with big data and artificial intelligence? 

  

2.     CLIENT DETAILS 

  

In which industries do most of your clients operate in? Are they listed or non-listed? 

  

How many clients do you audit that fall into the category listed below? Figures presented 

represent turnover in millions 

  0- 9 SEK       10-19 SEK        20 SEK + 

  

Are you familiar with the concept of automated accounting systems? 

• Can you differentiate between automated accounting systems and traditional 

accounting system? 

 

Can you estimate the percentage of your large and small clients that fall under the 

following categories?  

Completely manual         Mixture of both         Completely automated 

 

Does the size of the client affect the use of automated accounting in their systems? How? 

   

Before accepting your clients, do you consider whether they use traditional or automated 

accounting systems in the financial reporting process? Why/why not? 

  

3.     AUTOMATION 

  

Do you use artificial intelligence in your audits? Yes or no, how? 

  

Research shows that artificial intelligence may replace audit judgement. Do you agree 

with this? Why or why not? 

• What are the potential advantages and risks of this? 

  

Do you think the use of artificial intelligence will affect professional skepticism? How 

and in what way? 

  

What are the pros and cons of using artificial intelligence in the audit process? 
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• How can the risks be reduced? 

  

Are you currently using data analytics in audits? Yes or no, why? 

• What are the advantages and risks of big data analytics in auditing? 

• How can these risks be reduced? 

  

Is your firm technologically equipped to audit companies that use automated accounting 

in financial reporting? How or how not? 

  

In your opinion, do you think it is essential to use data analytics and artificial intelligence 

in auditing? 

• Why or why not? 

 

Is there a current demand for automated auditing? 

• Do you think that the demand for automated auditing will increase or decrease in 

the future? Why? 

  

4.     AUDIT PROCESS 

  

The planning stage of the audit process consists of understanding the client, risk 

assessment procedures and materiality. 

• In your opinion, do you think the stage will be affected by automation? 

o In what way, can you give examples? 

  

The execution stage includes testing internal controls and performing substantive 

procedures. 

• Is automation going to change the execution phase? 

o How? Can you give examples? 

• Big data allows auditors to audit the entire sample. Will detection risk be 

eliminated since the all the transactions in a population will be tested? 

  

  

The concluding and reporting stage of the audit process consists of issuing the audit report 

and other reports. 

• How does automation affect this stage? In what way, can you give examples? 

  

In your opinion which stages of the auditing process will be affected the most by 

automation?  

• How?  Can you give examples? 

  

Do you think there are there any advantages for automating the audit process? 

• Can you give examples? 

  

Do you think there are challenges or risks that are likely to be experienced when 

performing automated audits? 

• Can you give examples? 
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5.     CONTINUOUS AUDITING 

  

Are your clients making use of real-time accounting? 

  

Which type of companies are implementing this? In which industries? Size of the 

companies? 

 

How do you assess the reliability of data obtained in real-time using big data or artificial 

intelligence? 

  

Do you know about the concept of continuous auditing? Can you explain the concept? 

   

In your opinion, which parts of the audit will or can be continuously audited? 

  

What are the advantages and risks of continuous auditing? 

• How can these risks be reduced? 

  

Do you think automated accounting systems will change the way audit evidence is 

collected? How? What will be used as audit evidence? 

  

6.     AUDIT QUALITY 

  

Do you think will automated auditing will affect audit quality? 

• Yes/No, why and how? 

  

In your opinion, will automation increase or decrease audit quality? How? Can you give 

examples? 

  

Do you think that automated auditing will affect reliability of audits? 

• Yes/No, why and how? 

  

Do you think will automated auditing will affect timeliness of audits? 

• Yes/No, why and how? 

  

7.     EFFICIENCY 

  

Do you think that automation will make the audit process more efficient? 

• If no, why? 

• If yes, why and how? 

  

In your opinion, will automated audits result in an increase or decrease in audit 

efficiency? 

• Why, or why not? 

 

Will the audit price be affected? 

• How? 

  

Do you think that transparency of internal and external, non-financial and financial 

reporting will increase due to automated auditing? 

• Will this consequently lead to higher level of efficiency? 
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8.     COMPETENCE AND SKILLS 

  

What competence and skills are needed to be an auditor? 

  

How do you describe your level of IT knowledge? 

  

What competence and skills auditors need to develop in order to cope with technological 

development in the future? 

  

How will your current role be affected? 

  

Should the accounting curriculum in universities be changed to cater for technological 

development in the audit field in your opinion? How? 

  

Are auditors in your firm provided with training for skills development? 

• What kind of training? And how frequent? 

  

What is the current impact of automation on employment in your field? 

  

How will automation affect employment in audit firms in the future? 

  

Which roles will be affected the most? 

  

Where do you see your profession in 5 years? 

  

9.     OTHER CONSEQUENCES AND ISSUES 

  

Are there other consequences related to technological development in the audit field that 

have not been brought up? If so, what are these consequences? 

  

Are there any other issues related to the topic that you would like to bring up? 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Business Administration SE-901 87 Umeå www.usbe.umu.se 

 

 


