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Sammanfattning 
Syftet med denna uppsats är att skapa en beslutsmodell för hur små revisionsbyråer 
skall besluta att ta in en extern IT-specialist i revisionsprocessen. Det främsta syftet 
med denna modell är att hjälpa till att identifiera de kvaliteter hos IT, i ett 
klientföretag som revideras, som en revisor skall överväga i detta beslut.  

Denna beslutsmodell är vår föreslagna lösning till ett problem som vi har identifierat 
genom tidigare studier; att finansiella revisorer möjligen inte har en full förståelse för 
de IT relaterade riskerna och till följd av det sällan tar in en IT-specialist i 
revisionsprocessen. Omfattningen av beslutsmodellen är begränsad till små 
revisionsbyråer eftersom det är de som behöver externa IT-specialister medan större 
revisionsbyråer idag ofta har interna IT-specialister. 

För att uppfylla syftet har vi genomfört en kvalitativ studie bestående av en 
expertstudie och en användarstudie vilka har identifierat och klassificerat kriterier 
som bör inkluderas i beslutsmodellen. Expertstudien bestod av två intervjuer med 
CISA-certifierade IT specialister, medan användarstudien bestod av intervjuer med 
två finansiella revisorer som arbetar på små revisionsbyråer. Utöver detta genomför-
des en modellvalidering med hjälp av revisorerna från användarstudien. 

Den presenterade beslutsmodellen har sin utgångspunkt i identifieringen av ett 
klientföretags mest kritiska process och hur denna process är påverkad av 
klientföretagets IT. Expertstudien visade att beroendet av IT är avgörande under en 
IT-revision. Användarstudien indikerade å andra sidan att det främsta kriteriet när 
man bedömer små klientföretag är närvaron av mjukvara som har anpassats för 
klientföretaget. Andra kriterier som inkluderades i modellen var revisionsspår, rutiner 
för behörighet och transaktionsintensitet.  

De tre empiriska stegen i vår undersökningsprocess; expertstudien, användarstudien 
och modellvalideringen, indikerade att alla relevanta kriterier inkluderats i 
beslutsmodellen och att den är användbar. Vår slutsats är att beslutmodellen kan öka 
användandet av IT-specialister genom att identifiera de frågor som bör ställas i ett 
beslut att ta in en IT-specialist i revisionsprocessen och genom att öka medvetenheten 
om användarnas begränsade kunskap om IT och om risker med IT. 
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Abstract 
The purpose of this thesis is to develop a decision model for how small audit firms should 
decide to bring an external IT specialist into the audit process. This model primarily aims 
to help identify those characteristics of IT in a client company that is being audited that a 
financial auditor should consider in this decision. 

This decision model is our proposed solution to a problem that we have identified through 
previous research; that financial auditors may not have an understanding of risks related to 
IT and hence infrequently bring an IT specialist into the audit process. The extent of the 
decision model is limited to small audit firms, because they are the ones requiring external 
IT specialist while larger audit firms today usually have internal IT specialists. 

To fulfil the purpose we conducted a qualitative study consisting of an expert study and a 
user study which identified and classified criteria to include in the decision model. The ex-
pert study included two interviews with Certified Information Systems Auditors while the 
user study included two financial auditors working at small auditing firms. In addition a 
model validation was conducted with the help of the financial auditors from the user study. 

The presented decision model has its starting point in the identification of a client com-
pany’s most critical process and how this process is affected by the IT in the client com-
pany. The expert study showed that the dependency on IT is crucial during an IT audit. 
The user study instead indicated that the primary criteria when assessing small client com-
panies are the presence of software which have been created or adapted for the purpose of 
the client company. Other criteria that were included in the model were audit trails, access, 
routines and transaction intensity. 

The three empirical steps of our research process; the expert study, the user study and the 
model validation, indicated that all relevant criteria are included in the decision model and 
that it is useful. Our conclusion is that the decision model may increase the use of IT spe-
cialists through the identification of those questions that should be asked in a decision to 
bring an IT specialist into the audit process and through increasing the awareness of the 
limits of the users IT knowledge and the risks associated with IT. 
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Abbreviations 
CISA    Certified Information Systems Auditor 

FAR    Swedish Institute of Authorized Public Accountants  

GAAP    Generally Accepted Accounting Principles 

GAAS    Generally Accepted Auditing Standards 

ISACA    Information Systems Audit and Control Association 

IT    Information technology 

SRS    Swedish Association of Auditors 

 
Definitions 
Characteristics of IT  Characteristics of IT are such characteristics which may 
    evoke a need to bring an IT specialist into the audit proc-
    ess, because it may require a more specialised knowledge 
    of IT and risks related to IT, that one can expect a finan-
    cial auditor to have. 

Client company  The client company is the company that is being audited 
    by the audit firm, i.e. the client company of the audit 
    firm. 

Decision criteria   A decision criteria is a characteristic of IT translated into a 
    criteria which may be relevant to include in our decision 
    model. 

Information technology The technology involving the development, maintenance 
   and use of computer systems, software, and networks for 
   the processing and distribution of data. In this thesis IT 
   includes both the organization-wide information systems 
   based on software and databases, and the technology, 
   communication media and devices which link these  
   systems together. 

 
IT specialist   An IT specialist is someone with a certification of their 
    IT knowledge, an IT auditor. Such a certification may be 
    ISACA’s Certified Information Systems Auditor, which 
    require at least five years of relevant IT experience before 
    certification and ongoing training every year after being 
    certified.   

Small audit firm   An audit firm which are local and not part of a network 
    of audit firms and hence has no access to internal IT  
    specialists.
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1 Bringing in an IT specialist 
The first chapter begins with a look at IT and the different types of problems associated with IT 
in companies, from different stakeholders’ point of view. The addressed problem and its conse-
quences are identified and a decision model is introduced as a solution. 

1.1 Information technology 
Information technology (IT) include both the organization-wide information systems based 
on software and databases, as well as the technology, communication media and devices 
which link these information systems together (Dewett, 2001, p. 314). IT can be defined in 
different ways, for example: 

 “the study or use of electronic processes for storing information and making it available” 
(Longman Dictionary, 1995, p. 732) 

 “the study or use of systems (esp. computers, telecommunication, etc.) for storing, retriev-
ing and sending information” (Oxford Dictionary, 1995, p. 698) 

The Swedish Institute of Authorized Public Accountants (FAR) definition of a computer 
information system is; 

 “...a computer, regardless of size and type, that is used in a company’s processing of such 
economic information that is of significance to the audit, regardless of whether the computer op-
eration takes place within the company or at a third party” (FAR, 2005, p. 287, own transla-
tion) 

IT is today the most important way for companies to manage production and administra-
tion (Dewett, 2001, 315). Few companies today do not use IT in their financial reporting 
(Tucker, 2001, p. 41). Nine in ten of small and medium sized manufacturing companies 
use computer integrated systems (LeBlanc, 1997, in Marri, Gunasekaran & Kobu, 2003, p. 
151). Nine in ten of small and medium sized wholesale trade and close to all the small and 
medium sized business service companies use computers (Locke & Cave, 2002, p. 236). 
The main use of IT in small companies is in administration, such as accounting and keep-
ing track of customers and suppliers (Smith, 1999, p. 331). This development is also con-
sistent with the experiences of small audit firms, who found that technology-related en-
gagements in small companies increased from less than five percent to more than thirty-five 
percent of their business between 1985 and 1995 (Dennis, 1997, in Bierstaker, Burnaby & 
Thibodeau, 2001, p. 162). 

1.2 The impact of IT 
IT creates opportunities, but it also creates risks. These risks can be found within the com-
pany, including risks regarding access, authentication, back-up and internal communica-
tion systems. These risks can also be found in the company’s external communication with 
its customers, suppliers and others that might gain access through for example email-
systems, order confirmation processes and e-commerce solutions (Hunton, Bryant & Ba-
granoff, 2003, pp. 106-126). While IT can increase the amount, quality and availability of 
information that can be processed, it may generate faulty information if not reliable 
(Dewett, 2001, pp. 316-322). The underlying purpose of having financial auditors ensur-
ing that the financial statements of a limited liability company show a true and fair view is 
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to provide correct and relevant information about the company (FAR, 2005, p. 300). This 
information is requested by several different stakeholders: owners/shareholders, manage-
ment, customers, suppliers, employees, creditors and the government (Samuelsson & Mag-
nusson, 1984, p. 8). The increased reliance on IT in client companies for processing trans-
actions and reporting information makes it increasingly important for financial auditors to 
include IT in their audit process (Hunton et al., 2003, p. 5). Because of this auditors can 
also be seen as a stakeholder. There are different types of problems related to IT in compa-
nies, depending on which of the different stakeholders’ view is considered. 

Owners/shareholders are interested in how their invested capital yield interest and which 
dividend they cant expect (Samuelsson & Magnusson, 1984, p. 8). They are affected by in-
creased IT because they do not know to what extent the IT in the company is reliable and 
hence have to rely on the audit report as the basis for their decision to invest or not in a 
particular company. 

Management is interested in using financial information as a basis for decisions to improve 
the operations of the company (Ibid.). They need to be able to rely on IT to ensure that the 
information generated by technology is accurate. Management is also responsible for the 
implemented IT (Hunton et al., 2003, p. 2). This leads to an organizational problem of de-
ciding what level of IT is suitable in the company. Management without technological 
background might not fully understand the technology that they implement. This can 
cause an accounting problem because management then are forced to rely on specialists 
whom, from the manager’s point of view, are difficult to control as the manager does not 
know enough to confront the specialist. This also makes it difficult to compare the cost and 
benefits of hiring a specialist. 

Auditors are also affected by the increased level of IT in companies as it makes it necessary 
for a financial auditor to evaluate IT risks that may have an effect on the financial reporting 
system and its reliability. To audit IT require specialised knowledge of IT, which is nor-
mally not found in financial auditors (Hunton et al., 2003, pp. 4-7). This is not wrong; fi-
nancial auditors can not be expected to be IT specialists, but because of this IT specialists 
are increasingly included in the financial audit process. Since IT specialists are costly, this 
might lead to a finance problem in smaller audit firms. While large audit firms may have 
internal IT specialists, small audit firms are instead required to bring in an external IT spe-
cialist when one is needed. There is a general Swedish audit recommendation, RS 620, on 
bringing specialists into the audit process (FAR, 2002a, pp. 169-172). This audit standard 
is included in Appendix B. However, there is no recommendation for the particular criteri-
ons which should lead to the inclusion of an IT specialist in the audit process, which leaves 
the responsibility, and potential problem, of deciding this to the audit firm. 

The other stakeholders; customers, suppliers, employees, creditors and government are all 
obliged to trust the audit report in the company’s annual report for information of any er-
rors in the company’s IT which affects its position, financial or otherwise. Even though 
they use this information for different purposes, they are all looking at the same informa-
tion. Because they are essentially looking at the same information as the own-
ers/shareholders, this group of stakeholders will not be discussed further.  

Below is a summary of the three chosen groups of stakeholders. The problems discussed 
above have been divided into different types; decision-, organization-, accounting-, and fi-
nance problems. These are the specific problems related to IT which we find have identi-
fied in the disussion above. Obviously one might identify several additional problems re-
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lated to IT, but we have chosen to include only the ones we find most relevant in a discus-
sion on the impact of IT in companies today. 

Table 1 Problems associated with the impact of IT 

 
DECISION 

Problem 
ORGANIZATION 

Problem 
ACCOUNTING 

Problem 
FINANCE 
Problem 

 

 

Audit firm 

 

Problem in small audit 
firms with no internal 
IT specialist to decide 
when the level of IT in 

the client company 
makes it necessary to 

bring in an external IT 
specialist  

Difficulty to audit 
around the computer as 
IT becomes increasingly 
important in client com-

panies 

 

 Problem to evaluate 
cost/benefit of employ-
ing an internal IT spe-

cialist 

 

Company 

Management 

Problem of knowing 
that the IT used in the 
company is producing 
correct information for 

decision-making 

Using a level of IT that is 
suitable to the size of the 

company  

Problem of understand-
ing the impact of IT on 
the accounting system 
and its susceptibility to 

fraud 

Problem to evaluate 
cost/benefit of employ-
ing an internal IT spe-

cialist 

 

 

 Company  

Shareholders 

Problem of deciding to 
invest or not because of 
not knowing whether 

IT has been reliably au-
dited to ensure that the 
true and fair view state-
ment in the audit report 

is correct 

   

1.3 The problem: Deciding to bring in an IT specialist 
The audit profession in Sweden require its members to have sufficient comprehension of a 
client company’s accounting system to be able to identify and understand the main types of 
transaction in the company’s operations, how these transactions are initiated and the re-
porting process of the transaction through it is recorded in the accounts, and were to find 
important accounting information and documentation (FAR, 2002a, p. 73). As companies 
become more dependent on IT, it becomes increasingly difficult to audit around the com-
puter and it becomes more important to include an IT audit in the financial audit (Hunton 
et al., 2003, p. 5). An IT audit requires specialised technology skills, which financial audi-
tors do not have. We established above that this is not wrong, financial auditors can not be 
expected to have the same specialised technology skills as certified IT auditors, who some-
times are required to have at least five years of relevant experience in IT security and con-
trol prior to certification (Ibid.). The solution is to bring in an IT specialist, which entails a 
decision for the financial auditor; when does the IT in a client company evoke a need for 
an IT specialist? This is the problem highlighted in the top left corner in the above table 
and is the focus in this thesis. 

As mentioned earlier there is an audit recommendation, RS 620, on when a financial audi-
tor should bring a specialist into the audit process (FAR, 2002a, pp. 169-172). However, 
this recommendation is very brief in its explanation on what the auditor should consider in 
this decision. This is because the recommendation is not about any specific type of special-
ist, but rather anyone brought into the audit process because of particularly competence in 
a particular area outside accounting and auditing. For example, a financial auditor might 
bring in a specialist on legal issues. RS 620 might very well be sufficient in such situations, 
leading to a specialist being brought in when the financial auditor realises that his or her 
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own knowledge is not enough. However, people tend to underestimate the risks associated 
with IT (Sjöberg, 2002, pp. 4-9). In addition, financial auditors also tend to overestimate 
their own understanding of IT (Hunton et al., 2004, pp. 20-22). Because of this, the lack 
of a specific recommendation to help financial auditors decide when to bring in an IT spe-
cialist, may lead to situations were an IT specialist is not brought in although one might be 
needed to ensure that the IT in the client company is reliable. Hence, the identified prob-
lem is the infrequency with which financial auditors bring in IT specialists. 

 

 

 

 

 

 

 

 

 

Figure 1 Identified problem  

This problem, the infrequency with which financial auditors bring in IT specialists, may 
lead to a situation where the annual report, on which the shareholders, creditors, customers 
and government base their decision about the company, is misleading. For these stake-
holders it may mean that decisions are made on faulty grounds. For the auditors it means 
that they issue an erroneous audit report, which goes against the underlying purpose of 
their profession; to ensure a true and fair view. 

1.4 The solution: Model development 
Our solution to this problem was to develop a decision model that small audit firms could 
use when deciding when to bring in an IT specialist. To our knowledge there was no such 
model available and we concluded that such a model could help financial auditors in this 
decision, through identifying the type of IT that may require a financial auditor to bring in 
an IT specialist. Hence the financial auditors of small audit firms with no internal IT spe-
cialists were the target group of the decision model. The model could also, through the 
identification of the type of IT that may require an IT specialist, increase financial auditors 
awareness of the risks associated with IT and of the limitations of their own IT knowledge 
and hence make them less reluctant to bring in an IT specialist. 

 

 

 

 

Figure 2 Identified solution  

Financial auditors’ 
limited IT       
knowledge 

People’s tendency to 
underestimate IT 

risks 

Financial auditors’ 
tendency to      over-

estimate their IT 
knowledge Financial auditors     

infrequently bring in 
IT specialists 

IT specialists not      in-
cluded although 

neeeded to ensure true 
and fair view 

Financial auditors may 
issue misleading audit 

report 

Shareholders may base 
investment decision on 

faulty information 

Stakeholders may base 
decision regarding the 

company on faulty   in-
formation 

No Swedish audit 
recommendation on 
IT auditing 

Financial auditors     
infrequently bring in 

IT specialists 
A decision model may make 
financial auditors more aware 

of IT risks 

A decision model may help 
financial auditors decide 

when a IT specialist is needed 
in the audit process 

Decision model 
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The limitations that model development brought to our purpose are described in Chapter 3 
and 4. The main thing to remember is that a model is a simplification of reality. The more 
complicated the model is the better is its possibility of reflecting the reality (Ejvegård, 1996, 
p. 37). Our decision model is relatively simple model, designed as a decision tree. Decision 
trees are based on the concept of decision points with mutually exclusive alternatives at 
each point (Mock, 1972, p. 827). Each of these decision points in our model identifies a 
different critical critera and finally recommends the appropriate decision. Because we chose 
to develop a model for small audit firms, the characteristics was limited to such IT that one 
can expect to find in small companies. 

1.5 Purpose 
The purpose of this thesis is to develop a decision model for how small audit firms should 
decide to bring an external IT specialist into the audit process. This model primarily aims 
to help identify those characteristics of IT in a client company that is being audited that a 
financial auditor should consider in this decision. 

1.6 Disposition 
Each chapter will contribute to solve the identified problem in the following way: 

Chapter 2 Describes our philosophical foundation, which is important since we had to 
try to disregard from our personal values to make the decision model useful 
for users with different backgrounds. We decided upon a qualitative ap-
proach, since the variables of our decision model is descriptive rather than 
numerical. This chapter also describes how we relate theoretical and empiri-
cal material during the development of the decision model.  

Chapter 3 Describes the methods used during each step of the research process when 
solving our problem. To ensure that our model is valid and useful for the 
intended population, we interviewed two IT specialists and two intended 
users. 

Chapter 4  Presents theory on decision making and decision modelling. This chapter is 
the first part of the theoretical framework and was the basis for the creation 
of our decision model. 

Chapter 5  Presents theory on the four factors or core concepts of the decision; IT 
knowledge, Perception of IT risks, Use of IT specialists and Characteristics 
of IT.  This chapter is second part of the theoretical framework and was the 
foundation for the components of the decision model. 

Chapter 6  Shows how previous research has treated the infrequency with which finan-
cial auditors bring in IT specialists. The first step of the model development 
presents an initial identification of criteria for the decision model.  

Chapter 7 Accounts for the interviews with the experts. This chapter shows which cri-
teria the IT specialists themselves think that the financial auditors should 
consider the most. This chapter also contains the second step of the model 
development.  
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Chapter 8  Accounts for the interviews with intended users. This chapter shows which 
of the identified criteria are deemed as relevant by them. This chapter also 
contains the third step of the model development.  

Chapter 9 Describes the validation of the developed decision model, based on the 
opinions of the interviewees from the user study.  

Chapter 10  Presents our final decision model and discusses the credibility of the study 
and critics of the method. Further studies are suggested. 
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2 Philosophical position 
This chapter describes how our view of knowledge has influenced our study and our data collec-
tion method. Furthermore it describes how we related theoretic and empiric material. 

2.1 Scientific foundation 

2.1.1 Ontology 
Philosophy is the highest level of knowledge and can be divided into three main categories; 
ontology, epistemology and ethics (Patel & Davidson, 2003, pp. 15-19). Hult (2004, p. 
19) argues that ontology and epistemology can be used to discuss objectivism and subjectiv-
ism, which in turn are the two main perspectives that are usually discussed in scientific the-
ory.  

 “Ontology and epistemology can be considered as the foundations upon which research is 
built” (Grix, 2004, p.58). 

Ontology is known as philosophy of nature and ontological assumptions are concerned 
with what we believe constitutes social reality (Blaikie, 2000, in Grix, 2004, p. 59). Ontol-
ogy can take two perspectives, realism and idealism. If we think that the world exists inde-
pendently of how we observe it or experience it then we are concerned with ontological re-
alism. Ontological idealism instead has the view that reality cannot exist independently of 
our own subjective experience of reality (Patel & Davidson, 2003, pp. 15-19). 

This study was based on ontological realism, since we wanted to objectively identify those 
factors which affect the decision to bring an IT specialist into the financial audit. In fact, 
ontological realism was a condition for our possibility to develop a decision model that 
would be useful for people with other experiences than us.  

2.1.2 Epistemology 
Epistemology, also known as philosophy of knowledge, is concerned with the origin and 
validity of knowledge (Grix, 2004, p. 63).  

 “Epistemology should be looked upon as an overarching philosophical term concerned 
with the origin, nature and limits of human knowledge, and the knowledge-gathering process it-
self” (Grix, 2004, p.32).  

Epistemology could be divided into empirics and rationalism, which are two extremes when 
it comes to the view of the origin of knowledge. The view that we gain knowledge through 
senses and our experiences are named empirics and the view that knowledge is very strongly 
connected to our reason is named rationalism (Patel & Davidson, 2003, pp. 15-19). Again, 
the essential point here was that our model needed to be useful for people with other back-
grounds than us. Hence, we agreed with epistemological rationalism and had the view that 
our knowledge, which was used to develop the model, was connected to our reason. The 
critical task was then to explain our reasoning behind our conclusions so that other people 
could understand the logic of the decision model. 
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2.1.3 Positivism 
Scientific research has two main directions, positivism and hermeneutics (Eriksson & 
Wiedersheim-Paul, 1999, p. 197). The positivistic researcher should strive for objectiveness 
in relation to the studied object and be interested in trying to explain and describe the phe-
nomena that are investigated. Positivism has its foundation in the empirical/natural science 
tradition, and the purpose of positivism was to create a scientific methodology that was the 
same for all scientific studies (Patel & Davidson, 2003, pp. 26-28).Positivism is built on 
the thought that one wants to build on true knowledge. According to positivists there are 
only two sources to knowledge. First, what we can register with our five senses and second, 
what we can come up with through human logic. Positivists have been criticised for having 
had to much focus on the strict rules on expense of the curiosity and creative discoveries in 
the research. However, Eriksson & Wiedersheim-Paul (1999, p. 200) argue that it is im-
portant to divide between facts and values while conducting research. The positivistic re-
search should be free from religious, politic and emotional aspects that have to do with the 
researcher as a person (Patel & Davidson, 2003, pp. 26-28).   

The hermeneutics can be said to be the opposite of positivism. Hermeneutics is a scientific 
direction where the researcher is studying, interpreting and trying to understand the basic 
conditions of the human existence. In contrast to the positivists, that want to describe and 
explain, the hermeneutics tries to interpret and understand the underlying meanings and 
the basic conditions of the human existence. The core of hermeneutic interest is the human 
being and the relation between people. What can be said to characterize hermeneutics are 
intuition, insight, strive for new knowledge, the relation between part and whole and above 
all, interpretation and understanding of texts (Helenius, 1990). The hermeneutics tries to 
understand the phenomena from inside instead of explaining the phenomena due to exte-
rior factors (Hult, 2004, p.23).  

This study had a positivistic standpoint because even though we needed to understand why 
financial auditors may not always bring in an IT specialist when it is needed. To be able to 
create a model to help them do so, we did not strive to understand their underlying reason 
as humans for not doing so. We also beforehand decided what we wanted to study and how 
to conduct the study, which is characteristic for positivistic research. In addition we sought 
to keep our interview questions and analysis objective and tried to explain and describe the 
critical decision criteria thoroughly in the decision model. The above mentioned need to 
understand why financial auditors infrequently bring in IT specialists made it impossible 
for us to be totally objective - what we said, how we said it and how we interpreted the an-
swers may have effected our conclusions and hence the model based on those conclusions. 
In addition, we chose to gain this understanding through a qualitative approach, described 
below, which also brings some subjectivity. However, an objective positivistic study was our 
aim. 

Objectivists argue that knowledge is independent of individuals and that the researcher tries 
to describe what reality looks like. Objectivists mean that the social reality can be seen as a 
concrete unit which means that it is free from individual assumptions and hence, can be 
generalized (Hult, 2004, p. 19). The results of a study will not be influenced by the re-
searcher’s personality if the researcher is careful while conducting the study (Patel & 
Davidsson, p. 18). Our objectivistic standpoint was consistent with our view that we be-
long to ontological realism and rational epistemology.  However, ontological realism does 
admit that researchers are limited by their subjective reasoning (Ibid.). This made the above 
identified task of thoroughly explaining how our reason effected our study even more im-
portant, to ensure that our objectivistic standpoint remained valid. The objectiveness of our 



 Philosophical position  

16 

study was strengthened by the use of several different sources during the identification of 
critera to include in the decision model; literature, previous studies, IT specialists and fi-
nancial auditors of small audit firms. The last source, the financial auditors of small audit 
firms, were also the intended users and took part  in the model validation. Through this use 
of several different sources we considered the relevant viewpoints and  added to the objec-
tiveness. 

2.1.4 Qualitative approach 
The choice between using a qualitative and quantitative approach is related to the purpose 
of the study.  

“In research, methods have two principal functions: 
- They offer the researcher a way of gathering information or gaining insight into a particular 

issue. 
- They enable another researcher to re-enact the first’s endeavours by emulating the methods 

employed”. (Grix, 2004, p. 32). 

A qualitative method aims to describe the characteristics of a phenomenon. It does not pro-
vide knowledge of how much of the characteristic a phenomenon has or in how many phe-
nomenons a specific characteristic can be found. The collected qualitative data is put to-
gether to a concept describing the studied phenomenon (Eneroth, 1984, p. 55). This 
means that a qualitative method uses observations to identify a concept. A quantitative 
method instead uses observations to measure the validity of a concept. While a quantitative 
method presupposes that all phenomenons measured have the same characteristics but in 
different quantity, a qualitative method instead presupposes that each phenomenons have 
unique characteristics (Eneroth, 1984, pp. 47-55). A qualitative method;  

 “...is not  concerned with testing (measuring) to which extent a certain quality is present 
in the studied phenomenon, but rather with finding as many different qualities as possible, i.e. to 
collect a maximum of different data.“(Eneroth, 1984, p. 52, own translation)  

 Since the purpose of our study was to develop a model for how financial auditors should 
decide when to bring in an IT specialist, we needed to;  

- understand how IT knowledge and perception of IT risks affects this decision making in 
small audit firms, 

- identify the characteristics of IT in client companies which might evoke a need to bring 
in an IT specialist, and 

- put this information together to identify those criteria that were to be included in our 
decision model. 

Hence, our study was about identifying and describing qualities of a phenomenon, rather 
than measuring how much of each characteristic is present, and a qualitative study was the 
obvious choice.   

A qualitative method; 

 “...does not use instruments of measurement. The purpose is not at all to measure the 
quantity of a certain quality in a concept, but instead to discover one (or several) qualities. The 
qualitative method is really a “method to discover”. Consequently it has no problems of meas-
urement, but possibly some problems of discovery.” (Eneroth, 1984, p. 59) 
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Generally it can be said that qualitative methods uses unstructured questions on a small 
number of persons where different thoughts and ideas successively can be deepened and 
hence a theory formulated. (Olsson & Sörensen, 2001, pp. 78-81). When using a qualita-
tive method there is usually an open interaction between the interviewee and the researcher. 
The researcher usually interacts in the data collection and a relationship on a first name ba-
sis is established between the informant and the researcher. This is named the inside-
perspective, and the researcher tries to gain an as complete picture of the informant’s situa-
tion as possible (Olsson & Sörensen, 2001, pp. 78-81). Alvesson and Köping (1993, pp. 
54-57) points out that qualitative research is built on interpretation. This means that the 
researcher tries to give meaning to the phenomena studied and finding different possible 
ways of understanding the phenomena. Further, they argue that it is impossible to objec-
tively depict reality since it will always be exposed for interpretations where the interpreter 
plays the central role. We were aware that it was impossible for us to remain totally objec-
tive and the reader is encouraged to bear in mind that subjective perspectives may occur. 
However, we strived to remain objective. 

2.2 Relating theoretic and empiric material  
One of the most central problems in scientific research is to relate theory and reality (Patel 
& Davidson, 2003, pp. 23-25). Most common is that the researcher uses an inductive or 
deductive approach to the research problem. When using a deductive approach the re-
searcher draws conclusions from general principles and existing theories and the purpose is 
either to strengthen, use, reject or to develop those principles and theories (Artsberg, 2003, 
p. 31). Because the starting point is already existing theory, the objectivity of the research is 
strengthened (Patel & Davidsson, 2003, pp. 23-25). The risk of the deductive approach is 
that the results are logical, but does not describe reality very well (Hult, 2004, p.14). While 
the researcher in a deductive approach can be said to follow the path of proving, the re-
searcher can instead be said to follow the path of discovery when using an inductive ap-
proach. In the inductive approach a theory is developed from the gathered empirical mate-
rial and according to Artsberg (2003, p. 31) the purpose of an inductive study is to build 
new knowledge through new theories. While conducting an inductive study the researcher 
looks for patterns in the data and relationships between variables (Grix, 2004, p. 113). The 
problem of the inductive approach is that the researcher cannot be totally sure about the 
possibility to generalise the results due to the fact that the empirical material is based on a 
small number of observations that is specific for a certain situation, time or group of people 
(Patel & Davidson, 2003, pp. 23-25).  

There might also be an interplay between deduction and induction in research. Grix agrees 
with Ragin (1994, in Grix, 2004, p. 114) that;  

 “...in reality, most research uses both induction and deduction, as there is a necessary in-
terplay between ideas and evidence in each research process.” (Grix, 2004, p. 114). 

Some researches argue for an approach called retroduction, which entails the use of both 
deduction and induction and that it is impossible to do research without some initial theo-
retic understanding and assumption (Ragin, 1994, in Grix, 2004, p. 114). Hence there is a 
interplay between deduction and induction. Abduction is another approach which com-
bines induction and deduction. However, abduction begins with formulating a preliminary 
theory emanating from reality through induction and later uses deduction to test the devel-
oped theory (Patel & Davidsson, 2003, pp. 24-25). Retroduction instead questions 
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whether it is possible to begin a research without some initial assumptions (Ragin, 1994, in 
Grix, 2004, p. 114). 

Our research process is illustrated below, indicating how the theoretical and empirical ma-
terial was related. A thoroughly description of each step can be found in Chapter 3. 

 

Figure 3 Relation between theoretic and empirical material  

Since the included theory and previous reserach on decision factors; IT knowledge, percep-
tion of IT risks, use of IT specialists and characteristics of IT, were not only the starting 
point in our research process, but also the foundation of the first model development, we 
leaned towards retroduction. This means that we began with a deductive approach, i.e. in 
theory. The purpose of this was to draw conclusions about reality, i.e. to find the different 
characteristics of IT which in theory and in precious research had been identified as critical 
and hence might evoke a need for financial auditors to consider bringing in an IT specialist. 
Theory and previous research on decision factors can be found in Chapter 5 and 6. 

This gave us some intial criteria that should be included in our decision model. The aim in 
Model development 1 was only an intial identification of relevant critera for the purpose of 
creating the interview guides, since we did not know enough about IT auditing at this stage 
to establish the relations between these criteria. This step can be found in section 6.3. At 
this step we also identified a need to consult with IT specialists to find which characteristics 
of IT that the IT specialists themselves think should evoke a need to bring in an IT special-
ist. 

The interviews with the IT specialists was conducted as an expert study, which provided us 
with a more qualified understanding of decision criteria to include in the model. The pur-
pose of this was also to ensure that our decision model describes reality, which otherwise 
might be a problem in deductive studies. At this point our study turned more towards an 
inductive approach, since the foundation for the model development increasingly became 
empirical.  The expert study can be found in Chapter 7. 

Model development 2 integrate literature and previous studies from Model development 1 
with the results from the expert study, which led to the first design of the decision model. 
Model development 2 can be found in section 7.3. 

The next step was user study, which was critical because this was where we could ensure 
that the model actually would be useful to the people it was intended for; the financial 
auditors of small audit firms. The user study can be found in Chapter 8. 
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The user study provided us with the limits of the decision model, and was integrated with 
Model development 2 in Model development 3. The suggested decision model at this stage 
was the proposed end-product of our research, and can be found in section 8.3. 

The suggested decision model was then brought back to the financial auditors from the 
user study, who gave us their opinion on its relevance and usefulness, which provided us 
with the Model validation in Chapter 9.  

Our final decision model is presented in section 10.1. The model illustrates our theory on 
how a financial auditor should decide to bring an IT specialist into the financial audit proc-
ess. It is a generalisation of the observations made during the expert and the user study, 
which aim to make financial auditors at small audit firms aware of the need to bring in IT 
specialists and to help them decide when to do so. Each recommendation in the decision 
model is based on identified patterns of critical criteras from the theoretical and empirical 
material. 
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3 Research process 
This chapter describes the methods used during each step of the research process when solving our 
problem and our method of analysis. 

3.1 Description of the research process 

3.1.1 Step 1: Literature study 
Bell (2000, p. 75) stresses the importance of reading as much as possible within the relevant 
area so that the researcher can get ideas and suggestions of possible research procedures. 
Through reading previous research  on IT auditing we gained an insight in what had al-
ready been investigated and how those authors had conducted their studies. The exposi-
tions of previous research helped us define our research questions and decide that we 
wanted to conduct a qualitative study.  

We identified a need for a decision model to assist the financial auditors in this decision 
and narrowed our search to articles and literature within this specific field. We studied  the 
impact of IT on the financial audit, IT knowledge in financial auditors, risks associated 
with IT, perceptions of risks, decision analysis, characteristics of small audit firms and what 
Swedish auditing principles say about IT auditing. After conducting a review of the litera-
ture we agreed upon how to perform our empirical research. The literature study was 
mainly conducted through books, articles and databases found in the library of Jönköping 
International Business School. The search engines and search words used is presented in 
Appendix A.  

Sources that a researcher uses are divided into primary and secondary sources. Those 
sources from where the researcher can gain data by direct observations or measurements of 
a phenomena that is being studied, without being delimitated by an intermediary inter-
preter, is called primary sources. Secondary sources, on the other hand, are those sources 
that do not have a direct relationship to the actual study, and hence, have been subjected to 
interpretation. Books and articles are common forms of secondary sources. The important 
point is that whichever type of source the researcher use the reliability of it must always be 
questioned (Walliman, 2001, pp.198-199). In this thesis the literature and previous re-
search were secondary sources, while both the expert study and the user study provided 
primary data.  

Ejvegård, (1996, pp. 59-62) stresses four demands that can be related to source critics. 
First, the source needs to be genuine. This demand deals with the problem that the material 
might be a falsification. Since we mainly used scientific articles that are scrutinized before 
publication, we believe this demand was fulfilled. Second, the source needs to be independ-
ent. This demand refers to the problem that there is a possibility that the material is slanted 
or even propaganda material. There is also a risk that something has been taken out of the 
context and hence distortions may appear. Generally it can be said that primary sources are 
better than secondary (Ibid.). When we came across an article referring to another, we read 
and used the original as far as possible to fulfil this demand. The third and fourth demands 
are that the information should be of recent days and contemporary (Ibid.). Since we were 
aware that IT auditing is an up-coming problem we mainly used current scientific articles 
from research databases. The strength of our literature study was the extensive use of differ-
ent search engines and search words, which can be found in Appendix A. The weakness of 
our literature study was our limited initial knowledge of IT audit.  
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The literature was divided into such theoretic material which contributed to the creation of 
the decision model and such theoretic material which was the basis for the components of 
the decision model. We identified four factors which affect the decision to bring in IT spe-
cialists. These were translated into core concepts associated with the problem of financial 
auditors’ infrequency to bring in IT specialists. Three of them are external decision factors: 
IT knowledge, Perception of IT risk and Use of IT specialists. The fourth core concept is 
the internal factor; the characteristics of IT, which in Model development 1 led to the ini-
tial identification of criteria to include in the decision model. Decision theory can be found 
in Chapter 4 and Decision factor theory can be found in Chapter 5.  

3.1.2 Step 2: Model development 1 
Decision theory and decision modelling theory is the basis for the model development. In 
this section only a brief discussion of assumptions is included, while the relevant theory is 
thoroughly presented in the decision theory chapter.  

The first step of the model development was the initial identification of those criteria that 
could be included in the model. At this step all the criteria that we found in literature and 
previous research were classified as relevant. Since we did not know enough about IT audit-
ing at this stage to establish the relations between these criteria, we decided to only identify 
them for the purpose of creating the user study interview guide. 

The assumption in this thesis is that a financial auditor is a rational person, and hence is 
able to evaluate different options. This means that the financial auditor must be able to un-
derstand the information that is received from the client company’s IT system and use this 
information to decide whether to bring in an IT specialist or not. Hence the decision 
maker is the financial auditor, the decision situation is the audit of a client company, the 
decision process involves the evaluation of the complexity of the IT in the client company 
and the decision is whether an IT specialist should be brought in or not. 

The point of departure of model development is the developer’s frame of reference. This 
includes philosophical and scientific view as well as basic values and experience and knowl-
edge before starting the study. The frame of reference is tied to the developer, not the prob-
lem, and is usually very difficult to show (Hägg & Wiedersheim-Paul, 1984, p. 49). We 
have tried to account for our philosophical and scientific view in Chapter 2. We have also 
tried to describe our theoretic framework in Chapter 4, 5 and 6. Our basic values and ex-
perience and knowledge are more difficult to account for. The reader should keep in mind 
that we are master degree students at university with limited work experience.  

3.1.3 Step 3: Expert study 

3.1.3.1 Purpose of the expert study 
The purpose of the expert study was to identify how IT specialists themselves think that fi-
nancial auditors should decide to bring in an IT specialist. We quickly came to the conclu-
sion that our knowledge in IT was not sufficient to identify all the relevant criteria for the 
decision model through reading. We needed to talk to those who work with IT auditing. 
For this purpose two IT specialists were interviewed. The sample, the elaboration of the in-
terview guide and the interviews are described as parts of this third step of the research 
process 
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3.1.3.2 Sample in the expert study 
In qualitative studies it is common with small samples, which imply that the researcher 
chooses some interviewees that are relevant for the study. The purpose is not to apply a rep-
resentative sample but investigate interviewees that can contribute to gain a deeper under-
standing of the problem investigated. The investigation is often conducted through per-
sonal interviews (Cantzler, 1992, p. 41)  

 “Selecting those times, settings, and individuals that can provide you with the best in-
formation that you need in order to answer your research questions is the most important consid-
eration in qualitative sampling decisions.” (Maxwell, 1996, p. 70). 

Even though representation and generalization are not the core purpose in a qualitative 
study, the selections of interviewees are of high importance and are decisive for the study. 
Further, to create a foundation for deeper and more complete understanding about the 
phenomena one is investigating the purpose of a qualitative interview should be to increase 
the value of the information. One way to increase the value of the information is to inter-
view people that can be thought to have abundant knowledge about the phenomena one is 
investigating (Holme & Solvang, 1991, p. 114). 

We used what Patton (1990, in Maxwell, 1996, p. 70) calls “purposeful sampling”. This is 
a strategy where the researcher intentionally chooses specific areas, persons or phenomenon 
due to the important information they can contribute with, that can not be gained from 
other choices. Merriam (2002, p. 20) also discusses the possibility of choosing interviewees 
on purpose;  

 “In qualitative research a sample is selected on purpose to yield the most information 
about the phenomenon of interest. There are usually criteria specified for selection.” (Merriam, 
2002, p. 20). 

The following criteria were set up for the purposeful sampling in the expert study; an inter-
viewee must: 

- be CISA certified 

- work in an audit firm 

The CISA requirement would ensure that the interviewee had specialised IT knowledge 
and the requirement to work in an audit firm would ensure that their IT knowledge is rele-
vant for financial audits. When selecting the IT specialists we also wanted one of them to 
have a financial background and the other to have a technical background. This would en-
sure that the needs of both areas, financial audit and IT audit, were given attention.  

Table 2 Expert interview sample 

Expert Interviewees Financial background Technical background 

CISA certified.  IT specialist 1 IT specialist 2 

 

Two international audit firms were contacted, first through an introductory email and then 
through a phone call directly to the identified specialist that we wanted to interview. The 
IT specialists and their firms are introduced and their answers accounted for in Chapter 7.  
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3.1.3.3 Elaboration of interview guide 
When writing the interview guide for the expert study our point of departure was three of 
the four decision factors identified in the theoretical framework and previous studies; IT 
knowledge, Perception of IT risks and Characteristics of IT. The first of these, IT knowl-
edge, was interesting as a comparison to what training financial auditors have and how IT 
specialists versus financial auditors define an IT audit. Hence we decided to ask the IT spe-
cialists: 

! How would you define IT audit? 

! According to you, what does an IT audit entail? 

The second of the decision factors, Perception of IT risks, was interesting because the study 
by Hunton et al. (2004, p. 20) showed that financial auditors perceive IT risks lower than 
IT specialists. In addition, Sjöberg (2002, pp. 4-9) found that Swedish people in general 
tend to underestimate the risks associated with IT. The comparison between how the ex-
perts and the users perceive IT risks did not strictly contribute to the decision model, but 
was deemed important as this may be a source for the infrequency with which financial 
auditors bring in IT specialists. Hence we decided to ask the IT specialists: 

! How do you perceive IT risks, can they be avoided/controlled? 

! What do you see as the main risk with IT in small companies today? 

The third decision factor, characteristics of IT, was the most important part of the inter-
views with the IT specialists. This provided us with the criteria for the decision model. In 
the theoretic framework and the previous studies we identified a number of criteria, but we 
decided not to include them in the interview guide as we did not want to steer the inter-
viewees in any specific direction. Hence we decided to ask the IT specialists: 

! What characteristics of IT in a client company do you think should make a financial 
auditor consider bringing in an IT specialist? 

! What characteristics of IT in a client company do you think should make a financial 
auditor decide to bring in an IT specialist? 

The fourth decision factor, Use of IT specialist, was not included in the expert study inter-
view guide, because the interviewed IT specialists only work as internal specialists and we 
did not expect them to be able to answer why small audit firms do or do not bring in an IT 
specialist. However, since we conducted our interviews as open aimed interviews we did not 
stop the expert when they extended their discussion to this area. 

The expert study interview guide can be found in Appendix C. The results from the expert 
study were used in the second model development step. The critical characteristics of IT 
identified in the expert study were also used to develop the interview guide of the user 
study.  

3.1.3.4 Expert interviews 
When conducting a qualitative study interviews are an appropriate way of gathering pri-
mary data. The structuring of the interview depends on the type of information the re-
searcher wants to elicit. While choosing the structure of the interview it is of outmost im-
portance to know what one wants to achieve by it and what one intend to do with the in-
formation gathered (Lantz, 1993, pp. 17-21 ). The expert study was conducted through 
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open aimed interviews were the interviewees had freedom to give open answers to our ques-
tions and to express their view and experiences on the problem.  

Interviews can have a high or low degree of standardization and structure. A highly stan-
dardized interview is so very well planned that the interviewer does not have any options to 
vary the situation from one interview to another. When using a high degree of structure the 
questions are formulated so that they will be apprehended in the same way by all interview-
ees, while a low degree of structure is, on the other hand, that the interviewee can interpret 
the questions due to own experiences and values (Olsson & Sörensen, 2001, pp. 78-81). 
Since the purpose of this thesis was to develop a decision model we needed to gain an un-
derstanding of the identified problem. Because of this, our choice of structure was to use 
open aimed interviews. This meant that the interviews had a low degree of standardization 
and that the order of the questions depended on how each interview developed. The struc-
ture of the questions strived to be of a low degree, since we wanted our interviewees to 
freely discuss the questions.  

 Lantz (1993, p. 21) describes open aimed interviews as interviews where a broad question 
is illuminated with different areas of questioning. The interviewees are free to give open an-
swers, however the researcher does influence within which areas the interviewees give more 
exhaustive answers. The questions are prepared beforehand but the interviewer does not 
have to ask them in a specific order. This form of interview makes a qualitative analysis 
possible. Cantzler (1992, pp. 54-55) points out that the use of open questions will result in 
a high degree of disparate answers, which hence will result in a deep investigation. Our in-
terviews were centred on the four areas identified in theory and previous research: IT 
knowledge, Perception of IT risk, Use of IT specialists and Characteristics of IT that may 
evoke a need to bring in an IT specialist.  

Two days before each interview an interview guide was sent to each interviewee to make it 
possible for them to prepare answers and to consult colleagues if necessary, which also 
helped avoiding misunderstandings. The interviews took place in the interviewee’s office 
and lasted around two hours.  

While conducting the interviews it is hazardous to only take notes, because asking ques-
tions, listening and taking notes at the same time is difficult and requires training. If the in-
terviewer only takes notes everything will not be written down, because of time limitation 
and because of a more or less conscious selective choice of what to write down is made. The 
researcher filters what is said and this filtering depend on pre-understanding together with 
cultural and personal conceptions. One way to minimize this selective data reduction is to 
record the interview so that the interviewer has the possibility to transcript the interview 
verbatim. This will then reduce the risk that the researcher only “hears what she wants to 
hear” (Lantz, 1993, p. 78). Unfortunately, using a tape recorder may hamper the inter-
viewee as the interviewee may answer more carefully when they know that their answers are 
recorded (Ejvegård, 1996, pp. 46-47). When considering the pros and cons of using a tape 
recorder, we came to the conclusion that the risk of loosing valuable information if not us-
ing a tape recorder was more evident than the risk of the interviewee to be hampered, and 
decided to use a tape recorder. Before each interview we carefully explained the reason for 
recording the interview, to reduce the risk of the negative influence on the interviewees.   

Due to the risk of misunderstandings the researcher may send a copy of the documented 
interview to allow the interviewees to make corrections (Ibid.). Therefore we e-mailed the 
transcripts from the interviews to the interviewees and invited them to read it through care-
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fully and make corrections if needed. Neither of the interviewees wanted to make any cor-
rections, but one of them made some extra clarifications. 

In all interviews some sort of interaction between the interviewer and the interviewee is es-
tablished and this may cause unwanted affects in the results. This is known as effects of the 
interviewer (Eriksson and Wiedersheim-Paul, 1999, p.159). We were aware that our of lack 
of experience from conducting professional interviews, unwanted affects might occur. We 
had this in mind during the interviews and we tried to remain as objective as possible and 
minimize our influence on the interviewees. 

3.1.4 Step 4: Model development 2 
At this step of the model development the first suggested layout of the decision model was 
presented. The aim was to integrate literature and previous studies from Model develop-
ment 1 with the results from the expert study.  

In business economics the most common type of model is symbolic models. There are three 
types of symbolic models used in business economics; verbal with worded statements, 
mathematic with formulas or equations, or schematic with boxes and arrows (Hägg & 
Wiedersheim-Paul, 1984, p. 19). All three types could lead to a recommended action in a 
decision model, either through long descriptions, through “if 1 do X, if 0 do Y” statements 
or through graphic illustrations of the different choices and its consequences. We chosen to 
design our model as a schematic model to ensure that it would be as easy as possible to use 
as a guide during an audit. We chose to include full sentences rather than key words in the 
boxes of the decision model because this was recommended by Hägg and Wiedersheim-
Paul (1994, p.19). 

Our model was designed as a decision tree, which is one way to illustrate the different 
choices involved in a decision, the relation between these different choices and the recom-
mended decisions. Decision trees are based on the concept of decision points with mutually 
exclusive alternatives at each point (Mock, 1972, p. 827). At each ramification a choice has 
to be made and depending on the choice more decisions must be made. To decide means 
to cut of the branch you chose not to follow. This presupposes that all the relevant infor-
mation is collected by the time for the decision (Olve, 1985, pp. 9-10).  

 

 
 

 

Figure 4 The layout of a decision tree  

The layout of our decision tree corresponds to those found in the standards and recom-
mendations from the Swedish Institute of Authorized Public Accountants. The reason for 
this was to enhance the understanding of the model through designing it in a way recog-
nized by the intended users. The interviews from the expert study were analyzed according 
to the procedures described in the method of analysis section below. The results from the 
expert study were analyzed with the criteria identified in the literature and previous re-
search, in Model development 1, and provided us with the main part of the building blocks 
to include in the decision model. 
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The next step of the research process was to make sure that all the building blocks relevant 
for the intended population, and only those, was included in the model to make it useful 
for that population. This led to the user study.  

3.1.5 Step 5: User study  

3.1.5.1 Purpose of user study 
To ensure that the model would mirror the needs of the intended population, two inter-
views were conducted with financial auditors at two small audit firms. Hence, the purpose 
of the user study was to ensure that the perspective in the decision model is from a small 
audit firm’s point of view and to ensure that the model is plausible and useful. 

Holme and Solvang (1991, pp. 58-59) state that the kind of information that should be 
gathered depends on the research questions. They also stress that it is of outmost impor-
tance that the information gathering process is well documented so that others can re-enact 
the study. Our data collection in the user study has, like the expert study, been done 
through interviews. The sample, the elaboration of the interview guide and the interviews 
are described as parts of this fifth step of the research process. The methodological theory 
related to these parts is the same as those described in the expert study. 

3.1.5.2 Sample in the user study 
We chose to conduct interviews with two financial auditors at small audit firms. To ensure 
that the interviewees included in the study had the necessary knowledge within the research 
area the following criteria were for the purposeful sampling was set up; an interviewee 
must: 

- be an approved or authorized public accountant,  
- work for an audit firm with no internal IT specialist and no access to the resources of a 

network of audit firms that has access to internal IT specialists 

In addition we wanted one of the interviewees to only have worked as an approved or au-
thorized public accountant for less than five years and the other for at least twenty years, to 
see if there is any difference in their attitude towards IT and the risks related to IT. It 
would increase the usefulness of our decision model if it could be used by all, regardless of 
age.  

Table 3 User interview sample 

User Interviewees Less than five years More than twenty years 

Approved or authorized public ac-
countant.  

Financial auditor 1 Financial auditor 2 

 

We contacted local audit firms that were suitable for our study and made appointments 
with two interviewees who matched our sample criteria. 

3.1.5.3 Elaboration of the interview guide 
When writing the interview guides for the user study we used all four decision factors iden-
tified in the theoretical framework and previous studies; IT knowledge, Perception of IT 
risk, Use of IT specialists and Characteristics of IT.  
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The first concept was included because it is necessary to establish which IT training the in-
terviewees had undergone. It is possible that a financial auditor is interested in IT as well 
and therefore has attended some IT courses. Since we did not know this before the inter-
views, it had to be included in the questions. We were also interested in what they did 
know about IT auditing. Previous studies indicated that financial auditors may not always 
understand controls in IT and may be overconfident in their ability to assess IT (Bell, 
Knechel, Payne & Willingham, 1998, pp. 13-19; Hunton et al, 2004, pp. 20-22). Hence 
we decided to ask the financial auditors: 

! Have you attended any IT training courses? 

! How would you estimate your own knowledge in IT? 

! How would you define IT audit? 

! According to you, what does an IT audit entail? 

Perception of IT risks was included for the reasons explained in the development of the ex-
pert study interview guide. Hence we decided to ask the financial auditors: 

! How do you perceive IT risks, can they be avoided/controlled? 

! What do you see as the main risk with IT in your client companies today? 

Previous studies showed that financial auditors rarely and reluctantly bring in IT specialists 
(Hunton et al., 2004, p. 20). This was also our problem: the infrequency with which finan-
cial auditors bring in IT specialists. It was therefore vital to find out how often these finan-
cial auditors brought in IT specialists to their audit process. We also wanted to know who 
they contacted. Hence we decided to ask the financial auditors: 

! To how many audits per year do you bring in an IT specialist? (Note that our introduc-
tory questions to the interviewee included a question of how many financial audits the 
financial auditor conducts per year) 

! What training and/or certification do these IT specialists have? 

The financial auditors’ attitude towards bringing in IT specialists also affects their decision 
to do so. However, we deemed it to useless to ask the interviewee what their attitude was, 
since that is the type of question which usually forces the interviewee to give the “right” an-
swer. It would not be likely that we would receive the answer: “I am negatively disposed 
towards bringing in IT specialists”. Instead we decided to follow up on a statement made in 
one of the previous studies; that the cost of bringing in an IT specialist is an important fac-
tor in the decision to bring in an IT specialist (Hunton et al., 2004, p. 21). This question 
also came up as a follow-up question in the expert study, and the answer was that the cost is 
an important factor even internally, as audit team-leaders have budget responsibility for 
each audit. It would therefore be interesting to compare this answer with the financial audi-
tors’ opinion. Hence we decided to ask the financial auditors: 

! Do the costs associated with bringing in an IT specialist affect your decision? 

The final decision factor, characteristics of IT, is an important part of the interviews with 
the financial auditors. The criterions we have identified in the theoretical framework, in the 
previous studies and in the expert study needs to be adapted to the level of IT complexity 
found in the clients of small audit firms and to the knowledge level of financial auditors. 
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This is where we make sure that the decision model is useful for the intended users. We de-
cided to include all the previously identified criterions in the interview guide to the finan-
cial auditors. Hence we decided to ask the financial auditors: 

! What characterizes IT in a client company where you decide to bring in an IT special-
ist?  

! Do you consider [criteria]? 

All the identified criteria were mentioned, but will not be cited here. Instead they can be 
found in Appendix D: User study interview guide. 

3.1.5.4 User interviews 
The user study was also conducted through open aimed interviews. The interviewees had 
freedom to give open answers to our questions. Two days before the interview the interview 
guide were sent to each interviewee to make it possible for them to prepare answers. Both 
interviews took place in the interviewee’s office and lasted around one hour. The same pro-
cedure as in the expert study was followed; the transcripts from the interviews were sent to 
each interviewee, who was asked to read it through carefully and make corrections if 
needed. Neither of the interviewees wanted to make any corrections, but one of them clari-
fied some abbreviations that he had used during the interview. 

3.1.6 Step 6: Model development 3 
The interviews in the user study were analyzed according to the same procedures as the ex-
pert study, which is described in the method of analysis section. The user study provided us 
with the limits to our decision model, and ensured that we only included those building 
blocks that are relevant to the users. It also provided us with some material on the reasons 
behind the problem that financial auditors infrequently bring in IT specialists to the audit 
process. The decision model created in model development 2 was developed further in 
Model development 3, resulting in the removal of some criteria and the inclusion of other 
criteria. The decision model presented in model development 3, after the user study, was 
our proposed final decision model. Hence, the next step was the validation of this model. 

3.1.7 Step 7: Model validation 
Our proposed decision model was brought back to the financial auditors from the user 
study, who gave us their opinion on its usefulness, relevance and suitability. 

According to Hägg and Wiedersheim-Paul (1984, pp. 86-88) there are three parts of assess-
ing a model; through the model’s adaption to the problem, through the model’s adaption 
to its use and through the purpose of the user. The first part, through the models adaption 
to the problem, asks whether the assumptions of the model correspond to reality and evalu-
ates both assumptions and results. This may be established through answering the following 
questions: 

- Is the model a simplification of the intended reality? 
- Which phenomenons are included in the model?  
- Which relations are included in the model? 
- Which parameters (measures) are included in the model? 
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The last three questions are concerned with all the relevant phenomenons, relations and pa-
rameters; are they included? Are any irrelevant phenomenons, relations or parameters in-
cluded?  

The second part of validating a model, through the model’s adaption to its use, questions 
the implementation of the model. The model does not only need to be suitable to the prob-
lem, but also to the situation or environment in which it is to be used and needs to be 
adapted to the user. The interaction between developer and user is important, and it may 
be difficult for the developer to understand and define the user situation (Ibid.). This was 
the reason for conducting our user study. When establishing the last part, whether the 
model fulfils the purpose of the user, it may be useful to ask the following questions to 
evaluate the benefits of using the model in relation to the effort required to use it: 

- Do the users understand and accept the model. Can they communicate their under-
standing of the model? 

- Is the problem already solved by the users the way the model prescribes, without the 
model?  

- Are the demands on information in the model suitable to the information available to 
the users?  

- In addition one should also ask whether the model and the results are plausible (Ibid.). 

Based on the above discussion we decided to ask the interviewed financial auditors, i.e. the 
intended users: 

! Do the criteria included in the model correspond with your opinion of what is relevant 
for a financial auditor when deciding whether or not to bring in an IT specialist into 
the audit process? If not, what would you like to change? 

! Is there something in the decision model which needs to be clarified or better defined? 

! Do the recommendations in the model correspond with your opinion of what is realis-
tic to expect from an audit? If not, what would you like to change? 

Through these questions we will establish the criteria, their relations and the recommenda-
tions and how these contribute to the use of the model. The most important thing is to es-
tablish whether our decision model can solve the identified problem; the infrequency with 
which financial auditors bring in IT specialists into the audit process. This is the basis for 
the discussion in the model validation in Chapter 9. 

3.1.8 Step 8: Our final decision model 
The decision model from Model development 3 was adapted according to the result of the 
model validation and our final decision model is presented. During this step we also discuss 
the possibility that our model will decrease the identified problem, i.e. increase the prob-
ability that an IT specialist is brought into the audit process when needed. 

3.2 Method of analysis 

3.2.1 Analysis of qualitative data 
The data we collected and analyzed is of a describing character. However a qualitative 
analysis has the purpose of coming further than a description of the studied phenomena. 
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The analysis is the search for those underlying meanings which is concealed in the overall 
picture. The validity of the qualitative analysis is decided on the basis of the connection be-
tween the phenomena and the analysis of the phenomena. The validity also depends on 
how well the overall meaning has been preserved. Even during the analysis the researcher 
may try to find meanings in the data that has not been said by the interviewee. When proc-
essing data that goes further than a description, theories will be chosen and applied to the 
phenomena studied (Lantz, 1993, pp. 70-99).  

 

 

 
 
 
 Figure 5 A general model for qualitative data processing  
 Translation from Lantz (1993, p. 77) 

3.2.2 Data collection and reduction 
The process of collecting data is the first step of the data analysis. This was described earlier 
in the documentation of our research process. It is of outmost importance that the re-
searchers have made it clear what kind of analysis that can be of value in the study before 
starting the data gathering process (Ibid). 

Data reduction is the next step in the analysis and imply in a systematic way choose - and 
thereby also not choose - information to continue the analysis with and to simplify and ab-
stract raw data (Ibid.). As described earlier a tape recorder was used during all interviews in 
this study and has then been transcript verbatim to make an analysis possible. We began 
our analysis by highlighting in the transcripts all those parts that were relevant for our 
study, since open aimed interviews tend to cover a greater area than initially intended. 

3.2.3 Seeking patterns and mirroring the content 
The third step in the analysis is to try to abstract and to find summarizing words or sym-
bols for different parts in the material. This means to in some way try to codify the material 
without loosing the meaning of it. In this step of the analysis the whole of the data is bro-
ken down into parts that is given different names or symbols in order to deepen the under-
standing of the details that together builds up the whole (Ibid). The highlighted parts of the 
transcripts were all categorised according to the four identified core concepts; IT knowl-
edge, Perception of IT risks, Use of IT specialists and Characteristics of IT. 

The data analysis is put together in different ways that makes it possible to reflect and ab-
stract about the dimensions. This imply seeing connections between how the interviewee 
describes different aspects, to try to sew what characterizes the whole instead of only look-
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ing at the parts. This gives a deeper and different understanding of the phenomena through 
looking at how the parts are related to each other. The formulations of the problem in the 
thesis are the starting point of how the data can best be categorized. In this step of the 
analysis the data from the interviews are put together into tables (Ibid). We analysed the re-
sults from the interviews through comparing what each interviewee had said in the different 
parts with what that interviewee said in the other parts, through comparing answers be-
tween the two interviewees in each sample and through comparing the answers between the 
two samples. 

The raw data has now been divided into different dimensions and those parts are now to be 
given meaning through a synthesis. The meaning will not, however, be found through add-
ing the parts, instead the researcher will gain deeper understanding through trying to see 
the overall principle that decide how the parts co-operate, hence to seek patterns (Ibid.). 
We went through each of the above identified dimensions and tried to gain deeper under-
standing by combining them in new ways. In practice this means that we classified each 
part into several subparts and tried to find an overall principle for the relations between 
these subparts, regardless of sample, interviewee or core concept. This step was less impor-
tant for the identification of criteria to include in the model, but more important for our 
understanding of the relation between these criteria.  

The next question in the analysis will then be; how can the phenomena be understood? 
This implies that the researcher has to go back to the theoretical perspective. This means 
going back to the transcript of the interviews to see if it is possible to deepen the under-
standing of what the interviewees have said through looking at it from a theoretical point of 
view. Then the theoretical concepts are applied to what has arisen during the analysis and 
the researcher draws conclusions (Ibid.). This meant that we brought our results from the 
above analysis together with the theory and previous research to further deepen our under-
standing of the identified problem and how our decision model should be designed to be 
relevant and useful. 

3.2.4 Critical examination of the conclusions 
In the last step of the analysis the value of the conclusions are tested. The most important 
question to ask oneself in this step is; are there other possible interpretations? To evaluate 
this the researcher has to go back to the tables and ask the question; if the data had been 
categorized in another way, would other patterns had been identified that might have led to 
other conclusions? In practice the validity of the results will be obvious when the results of 
the study are shown to the interviewees (Ibid.). We sent the decision model to the inter-
viewed financial auditors for validation as described in step 7 of the research process.  

There are two main concepts that are in focus when discussing the credibility of research. 
These conceptions are validity and reliability, which are further discussed in section 10.2. 
According to Eriksson and Wiedersheim-Paul (1999, pp. 38-39) validity means that the au-
thors have studied what was intended to be studied and that the gathered information is 
relevant and trustworthy. They claim that validity is the most important demand on a 
measuring instrument. Reliability, on the other hand, refers to the degree a test or proce-
dure will generate the same result in all research that is conducted under the same condi-
tions (Kirk & Miller, 1987, p. 19). Eriksson and Wiedersheim-Paul (1999, pp. 208-212) 
emphasize personal values and notions and the ability to distinguish qualitative and mean-
ingful knowledge as important tools when developing models. It is not just a task of writing 
down thoughts that one has decided upon beforehand, instead it is a process which is 
brought forward through a discussion involving doubt, creativity and narrative (Ibid).  
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In this chapter theory on decision making and deci-
sion modelling is presented. This is the first part of the 
theoretic framework and is the basis for the creation 
of our decision model. 

4 Decision theory 
 

 

 

4.1 Decision making 
When we make decisions we make choices between different actions because of limited re-
sources, such as time and money (Wahlund, 1994, p. 15). Rational behaviour is a funda-
mental assumption in economic theory and states that people are rational and hence as-
sumed to know what their goals are and tries to maximise their benefit through achieving 
those goals (Wahlund, 1994, p. 13). The rationality of the human mind is limited as we 
can only hold a few chunks of information in our short-term memory at a time and can 
therefore only make one conscious decision at a time. When analysing a rational choice it is 
therefore important to remember that the limits to our information-processing is more 
likely have an impact the more complex a decision is (Bendor, 2001, p. 1304). Further-
more, mistakes are more probable when the decision maker does not have the specialist 
knowledge needed to make the best choice (Fox, 2001, p. 3224).  

Decision models are normative, i.e. they tell us how a decision ought to be made. However, 
analysis of decision making can be both descriptive and normative. While normative deci-
sion analysis focuses on the rational behaviour of people, descriptive analysis instead focuses 
on empirical observations and emphasise on the limited possibilities of people to process in-
formation. Normative analysis of decision making often serve as a benchmark to compare 
empirical results with (Shafir, 2001, pp. 3296-3298). 

Decision-making involves a decision-maker, a decision-situation involving a problem or 
opportunity, a decision-process and a decision (Walske, 1986, pp. 46-47). The relation be-
tween these elements in a delimited area of research can be illustrated in the simplified fig-
ure below. 

 
Figure 6 Elements of a decision.  
(From Walske, 1986, p. 46, adapted by the authors, 2005)   
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a) A problem which requires a decision is identified by the decision-maker. 

b) A decision-process leads to the decision. 

c) The decision-process has a certain extent which includes certain goals, influences and 
options. 

d) The decision-process helps the decision-maker reach a decision. 

e) A decision is made. 

f) The decision leads to a certain effectiveness. i.e. the quality of the decision 

g) The extent of the decision-process might affect the effectiveness of the decision (Ibid.) 

Decision-making can also be seen as having three steps; intelligence, design and choice. The 
first step, intelligence, is the recognition and definition of problems that require a decision 
in a specific situation. Design is the search for alternative options and actions. The third 
and last step, choice, is the evaluation of consequences of different actions and the actual 
choosing and implementation of an option. Each of these steps involves some type of 
search for or evaluation of information and might therefore trigger a need to start the proc-
ess all over again. The steps should therefore be seen as a cycle rather than a sequential 
process (Simon, 1960, in Walske, 1986, p. 78).  

Neither of the above illustrations of decision-making includes a follow-up, which is consis-
tent with classical decision theory. However, Walske (1986, pp. 80-81) does think that the 
decision-process includes decision-making, implementation and follow-up. In particular 
since new problems or opportunities might be identified once a decision is made (Ibid.). 
However in normative decision analysis, where the objective is to tell how decision should 
be made, an additional identified problem is the start of a new decision-process. 

4.2 Decision modelling 
The purpose of models can be to describe, to explain, to understand, to predict or to de-
cide. The objective of a decision model is to improve the effectiveness of a decision, i.e. to 
improve the decision making through improved knowledge, understanding and organisa-
tion of a decision. To achieve this a decision model can have the following phases; identify 
and define the decision situation, define the goal of the decision situation, map the decision 
process and analyze the information needed in the decision (Walske, 1986, p. 85). Because 
people have limited rationality it is important that a decision model includes the most im-
portant variables and their relations. It is also important that the enclosed information gives 
the decision maker a complete and current understanding of the variables in the model 
(Walske, 1986, pp. 88-89). 

In an objective study the purpose is to create pictures of the objective reality. A model can 
be such a picture, if it is a representation of how reality looks, are going to look or should 
look, if it is a simplification of reality and if it provides connections or relationships be-
tween the studied factors of a phenomenon (Arbnor & Bjerke, 1977, p. 39). When devel-
oping a model it is important to make the distinction between the object and the model. 
The object can be the way reality looks, will look or should look. The model is a simplifica-
tion of the object and describes chosen connections and relations between chosen phe-
nomenons. Chosen, that is, by the model developer. A model cannot include all subtle dis-
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tinctions of reality, and hence only include those deemed relevant by the developer. When 
developing a model the aim is to reach an acceptable model for a limited purpose (Hägg & 
Wiedersheim-Paul, 1984, p. 7).  

In business economics the most common type of model is symbolic models. Such models 
can be verbal with worded statements, mathematic with formulas or equations, or sche-
matic with boxes and arrows. Models that only consist of boxes and arrows should include 
all relevant text in the boxes, as they are impossible to understand without the accompany-
ing text is only keywords are included in the boxes (Hägg & Wiedersheim-Paul, 1984, p. 
19). 

When creating a model there is often a desire to observe the variables that will be included 
in the model. The measurement of the variables in a model can be quantitative or qualita-
tive (Hägg & Wiedersheim-Paul. 1994, pp. 29-33). When using a qualitative method one 
wants to identify and describe characteristics rather than measure them. These characteris-
tics could be given symbols or numerical values, but it would still not be considered meas-
urement, rather classification, since the symbols or numerical values could be turned back 
into words (Ibid.). Classification, a qualitative measurement, is based on data composed 
from opinions from experts within an area of study (Edlund, Högberg & Leonardz, 1999, 
p. 121). It is then important to decide whether the experts really are experts who can make 
realistic judgements (Edlund et al., 1999, p. 154). 



 Decision factors  

35 

5 Decision factors 
 

 

  

5.1 IT knowledge 

5.1.1 IT knowledge in financial auditors 
The Swedish Panel of Auditor Supervision (Revisorsnämnden) holds the examination of 
certified public accountants. Their examination primarily aims to test the future auditor’s 
knowledge of the role of the auditor, the audit process, accounting, laws and regulations 
and financial control (RN, 2005, p. 1). The regulation on auditors (Förordning om revi-
sorer, 1995:665, §4) states that the theoretical education for authorized public accountants 
includes training on information- and data treatment to such extent that is significant to 
the audit. The most recent examination of authorized public accountants, fall 2004, con-
tained one question on a client company which is identified as very dependent on IT. The 
candidate is expected to answer that he or she will discuss possible IT-risks with an IT audi-
tor before deciding on which audit steps to take and that the audit steps subsequently 
should include examining routines surrounding support, access and back-up, the need for 
further software development and physical security (RN, 2004, pp. 8-9) . 

The purpose of financial auditing is to ensure that the company’s financial statements fol-
low Swedish general accepted accounting principles and show a true and fair view (FAR, 
2005, p. 300). An audit starts with a careful examination of what areas need to be looked 
into more closely. Because of the high number of transactions the concepts risk and materi-
ality are used to decide which areas needs more attention. The audit should focus on areas 
where there is a risk that material fault will occur (FAR 2002b, p. 269). IT influences the 
organizational risks and controls and a financial auditor needs to consider how a computer-
ized information system affects the audit, regardless of the extent or the type of system 
(Hunton et al., 2003, p. 2; FAR, 2002a, p. 91).  

The first step of the audit is a primarily information gathering, where the auditor collects 
and critically examines information that will determine the direction, extent, timing and 
approach of the audit (2002b, 1999, pp. 270-271). 

According to the audit standard RS 310 the auditor  

 ”...should have or gather such knowledge about the business to be able to identify and 
understand events, transactions and circumstances that the auditor judges to be significant for 
the annual report, accounts, management or audit report.” (FAR, 2002a, p. 73, own transla-
tion). 

The gathered information is the basis for a comprehensive audit plan, which is then used to 
prepare a detailed audit programme. The use of computerized system for accounting and 
operations in a client company is one area where the auditor must estimate risks (FAR, 
2002b, p. 273). According to RS 401 a financial auditor;  

In this chapter theory on the four identified core con-
cepts  is presented. This is the second part of the theo-
retic framework and is the basis for the components of 
our decision model. 



 Decision factors  

36 

 “...should have such knowledge about computerized information systems to be able to 
plan, lead, supervise and examine what has been done. The auditor should decide whether spe-
cialist knowledge about computerized information systems is needed in an audit.” (FAR, 2002a, 
p. 92, own translation) 

The Swedish audit standard on auditing in a computerized information system environ-
ment, RS 401, defines this environment as one where a computer, regardless of size and 
type, is used to process such financial information that might be of interest for the financial 
audit. (FAR, 2002a, pp. 91-94). According to RS 401 typical for a complex system is: 

- when there are so many transactions that users might find it difficult to identify and cor-
rect errors, 

- when the computer automatically carry out material transactions to another program, 
- when the computer do complicated calculations of financial information, 
- when the computer automatically produce material figures which is not or can not be 

valued independently, 
- when transactions are made electronically with other organizations without manual 

check of reality (FAR, 2002a, pp. 91-94). 
 
When the computerized information system is of material importance to the client com-
pany and its operation, the auditor also needs to understand how the system may influence 
the assessment of inherent risk and control risk. Characteristic risks associated with com-
puterized information systems involve: 

- As transactions become more automatic, errors in software or systems programming 
might not be discovered immediately. 

- Transactions may be automatically generated, and they might not be documented in the 
same way as manual transactions, which can make it difficult to ensure that all transac-
tions have been appropriately approved. 

- One system may generate and transfer transaction in a number of consecutive steps, 
which may limit the possibility to find a complete audit trail. It may also lead to a lack 
of separation of tasks, and one person being able to carry out incompatible tasks. In an 
automated system, such manual changes may be difficult to trace. 

- If a reliable internal control system is not in place, then it might be difficult to identify 
and trace unauthorized access to systems or databases. 

- A manual control of data generated by an automated system is never better than the data 
that is generated. Data has to be found and identified before it can be generated (Ibid.) 

 
RS 401 states that there might be a need of specialist knowledge to understand the com-
puterized information system, to assess the risk that the computerized information system 
involves and to decide a suitable evaluation of controls in such an environment. The audit 
standard refers to another audit standard, RS 620 on using a specialist in the audit process, 
as the guide in the decision whether specialist knowledge is needed (Ibid.). The audit stan-
dard RS 620 is discussed in section 5.3.3.  

5.1.2 IT knowledge in IT auditors 
There are several professional organizations of IT auditors; the largest one is the Informa-
tion Systems Audit and Control Association (ISACA). Their certification, Certified Infor-
mation Systems Auditor (CISA) is the most highly regarded professional certification for IT 
auditors and require the holder to have at least five years of relevant IT experience prior to 
certification and to undertake at least 120 hours of continuing training over each three-year 
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period when certified. This indicates some of the high demands of knowledge put on these 
professionals. As for all auditors, there are also legal and ethical standards for their work 
(Hunton et al., 2003, pp. 4-7). An IT audit can be seen as a part of the financial audit but 
can also be seen as a process in itself. An IT audit assesses and implements controls over IT 
risks and a central part when assessing how reliability of IT in a client company is the ex-
amination of risks and controls (Hunton et al., 2003, p. 48). Through evaluating the con-
trols, the auditor can identify the risks (Kliem, 2005, p. 15).  

The ISACA IS Standards, Guidelines and Procedures for Auditing and Control Profession-
als, which guides IT auditors during an IT audit, states that;  

 “...risk assessment measurement is a process used to identify and evaluate risks and their 
potential effect” (ISACA, 2005, p. 123).  

When evaluating risks IT auditors assess an activity based on; 

- how important it is to management 
- how frequently it is used 
- how material it is 
- what fall back arrangements have been made in case the activity fails 
- how frequent its process is changed 
- whether it is developed in-house or not 
- findings in prior audits and the extent of automation 
- complex calculations 
- interdependency with other activities 
- dependency on third parties and process times. 

Each of these variables is given a descriptive value between low and high and is then 
weighted in accordance with their importance. The frequency of use and change has the 
highest weights, as this increases the probability of errors the most. As mentioned earlier, 
the more integrated transactions are, the more difficult it becomes to find a complete audit 
trail (ISACA, 2005, pp. 126-135).  

Authentication, or access, is an important concept when assessing the reliability of IT in a 
client company. Authentication includes both identification and authority. The IT needs to 
be assessed to ensure that no other that the designated person has access to each application 
(ISACA, 2005, p. 77). 

A specific area of risks is those associated with being connected to the Internet. A firewall 
should always be in place, as should a virus protection program be, when there is a connec-
tion to the Internet. An auditor also need to look out for any e-commerce, specifically one 
were transactions are automated. Any available documentation, such as system documenta-
tion, contracts, prices and logs needs to be reviewed. The reliability of customer identifica-
tion and passwords should be examined, together with validation and payment authoriza-
tion processes, if electronic payments are used (ISACA, 2005, pp.84-90).  

5.2 Perception of IT risks 
Risk perception of technology has been studied since the 1970s and one of the first impor-
tant analyses was made by Fischhoff, Slovic, Lichtenstein, Read and Combs (1978, in 
Sjöberg 2002, p. 4). They found that the newness of a technology and the emotional dread 
of them were important for perceived risk, even though some argue that dread is not so 
much a cause of perceived risk as a consequence of it. When people are asked to rate risks 
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they make the distinction between general risk and personal risk. General risk is the risk to 
others and is a risk that cannot be controlled and hence avoided. Personal risk on the other 
hand is the risk to oneself, and it is assumed that one can protect oneself from personal 
risks (Sjöberg, 2002, pp. 4-9).  
 
Life-style risks, such as smoking and drinking alcohol, have a large difference between per-
sonal and general risk, because it is assumed that they can be controlled, i.e. avoided. Tech-
nology risks, such as nuclear power, have a small difference between personal and general 
risk, because they cannot be controlled by the individual. In 1999 a study examined how 
people in Sweden see risks associated with one specific type of technology; IT. Surprisingly 
it was found that there is a large difference between personal and general risk perceived 
from IT, which classifies IT with life-style risks rather that technology risks (Ibid.). 
 
This indicates that people see little risk of IT to themselves and think that they can protect 
themselves from risks associated with IT. At the same time they see a large risk for others, 
and hence people assume that they are better than others at controlling risks associated with 
IT. The conclusion is that people tend to underestimate the risks of IT (Ibid.). This theory 
is interesting, even if it is not exclusively aimed at financial auditors, because auditors are 
people like the rest of us.  

5.3 Use of IT specialists 

5.3.1 IT in small companies 
The main purpose of information technology in a company, regardless of its size, is to gen-
erate information about the company’s operations which is used to help management make 
decisions (Smith, 1999, pp. 326-340). In a small company there might be a lesser degree of 
formality in control activities and a lack of written policy manuals or too few employees to 
separate activities in small companies (Cosserat, 2001, p. 221). 
 
The IT used in a company should be appropriate in relation to the size of the company. 
Small companies sometimes adopt IT which they do not understand completely, for exam-
ple regarding security risks or legal framework associated with e-commerce. In part this is 
because of lack of knowledge, but also because of a lack of resources. Small companies find 
themselves in a position where IT may decrease costs and increase quality and service to 
customers, but at the same time is very expensive to install (Kyobe, 2004, p. 131). How-
ever, despite this small companies tend to be more inclined to apply new IT than large 
companies (Cosserat, 2001, p. 544). A small company can be more adaptable than a large 
company, and because of this may find it easier to take advantage of new technological op-
portunities, and use it to differentiate the company and its products (Smith, 1999, pp. 326-
340). 

5.3.2 Auditing small companies 
The auditor needs to have the same degree of certainty when auditing small companies as 
when auditing large companies. However, many of the internal controls that are appropri-
ate in large companies are not possible to put into practice in small companies. For example 
the accounts in a small company might be managed by only a few people that are responsi-
ble for both the management of resources and the accounting of them, which severely lim-
its the possibility to divide responsibilities. There is also the increased risk that the 
owner/executive might have such control over the company which limits the possibility of 
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dividing responsibilities and establish proof of management controls (FAR, 2002a, pp. 221-
237).  

The Institute of Authorized Public Accountants in Sweden has issued a statement, RevU 
1005, on particular considerations when auditing small companies. It is a statement, which 
is indented to guide auditors on how to apply audit standards in small companies, not an 
audit standard in itself. The statement defines a small company not primarily by its size, 
but as companies where the ownership is found with one or only a few persons and where 
there is few sources of revenue, relatively few or no accounting employees and limited in-
ternal control. The limited internal control is not necessarily a negative thing, in some 
small companies it is not feasible to establish separation of activities because there is only 
one or a few persons involved in the company’s operations. However, lack of a reliable in-
ternal control system does mean that it is easier for the management to take advantage of 
their position, which in turn may lead to irregularities or errors in the accounts. Generally 
an auditor can assume or estimate the control risk to be high in small companies because of 
this (Ibid.).  

The statement also emphasises that;  

 “...the increased supply of computerized accounting systems which are both functional 
and cost-efficient for the smallest companies affect the audit of small companies” (FAR, 2002a, 
p. 231, own translation).  

As computerized accounting systems become cheaper, they are also implemented by more 
small companies. The auditor can assume that smaller companies use less complicated 
hardware and software, but still require the same level of knowledge about the systems as in 
large companies and should consider bringing in a specialist if necessary (Ibid). 

5.3.3 Bringing in an IT specialist 
During a financial audit the financial auditor might identify a need to obtain audit proof 
from a specialist, a situation which is governed by audit standard RS 620. This audit stan-
dard can be found in Appendix B. A specialist is someone who is particularly competent in 
a particular area outside accounting and auditing. A specialist can be externally engaged by 
the audit firm or the client company or may be internally employed by the audit firm or 
the client company (FAR, 2002a, pp. 169-172).  

“When deciding whether there is a need to use a specialist in the audit process, the auditor should 
consider 
- Materiality of the item in question in the annual accounts 
- The risk of errors, considering the nature and complexity of the item in question 
- The quantity and quality of other available audit proof” (FAR, 2002a, p. 170, own transla-

tion) 

When auditing in a computerized environment, an IT specialist might be needed so that 
the auditor can gain sufficient knowledge about the IT used in the client company to un-
derstand how the accounting system, internal control system, and risks is affected by it. It 
might also be necessary to bring in an IT specialist to ensure that the audit is appropriately 
balanced between examination of internal control and the verification approach. The finan-
cial auditor needs to assess the competence and objectivity of a brought in specialist, assess 
the work done by the specialist and value of the audit proof presented by the specialist. 
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This implies that the auditor needs to have some understanding of the specific area, which 
was discussed earlier (FAR, 2002a, pp. 169-172). 

This recommendation, RS 620, is the only one in Sweden helping auditors to decide when 
to bring in a specialist. It is brief as it is not aimed at a decision to bring in any particular 
type of specialist, which was discussed in the first chapter. The recommendation does not 
specify which characteristics of IT which might evoke a need to bring in an IT specialist.  

5.4 Characteristics of IT 
Characteristics of IT which should be looked further into during an audit can be identified 
in both financial auditors and IT auditors’ standards and guidelines. During this chapter a 
number of different characteristics have been identified. Since they have already been put 
into context earlier, this section only contains a summary of them. 

Table 4 Characteristics of IT identified in standards and guidelines 

Target group Name Identified characteristics 

Examination of authorized public ac-
countants by the Swedish Panel of Audi-

tor Supervision, fall 2004 

Support routines 
Access routines 
Back-up routines 
Need of software development 
Physical security 

Financial auditors 

Audit standard RS 401 on computer in-
formation systems 

High transaction intensity 
Limited audit trails 
Access 
Automatic transactions 
Automatic calculations 
Automatic information generation 
Electronic transactions with third party 

IT auditors 
ISACA IS Standards, Guidelines and Pro-
cedures for Auditing and Control Profes-

sionals, 2004 

Importance to management 
Frequency of use 
Fall back arrangements 
Frequency of change 
Developed in-house or not 
Findings in prior audits 
Extent of automation 
Complexity of calculations 
Interdependency with other activities 
Dependency on third parties 
Identification 
Authority 
Automatic transactions 
Documentation 
Firewall 
Virus detection 
Electronic payments 
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Title: Are financial auditors overconfident in their ability to assess risks associated with
Enterprise Resource Planning Systems? 
Authors: James E. Hunton, Arnold M. Wright and Sally Wright (2004) 

6 Previous research 
 

 

 

6.1 The studies 
Table 5 Previous studies and their relation to our study 

Authors Title Relation to our    prob-
lem 

Sample/Measurement Critique 

Hunton, Wright & 
Wright (2004) 

Are financial auditors 
overconfident in their 
ability to assess risks as-
sociated with Enterprise 
Resource Planning sys-
tems? 

Identifies reluctance in 
financial auditors to 
bring in IT specialists 
and a tendency among 
financial auditors to 
overestimate their IT 
knowledge 

83 financial auditors 
and 82 IT auditor spe-
cialists 

This study is concerned 
with a specific type of 
IT, ERP systems, which 
means that it is con-
cerned with a type of IT 
which might be more 
complex than that usu-
ally found in the client 
companies of small au-
dit firms. 
The reliability of this 
study is limited by their 
selection of the partici-
pating financial auditors 
and the selection of as-
sessed risks. 

Hellgren & Pettersson 
(2000) 

IT audit in Sweden Gives a view of how IT 
audit specialists think 
an IT audit should be 
conducted.  

A case study with four 
international audit 
firms and four compa-
nies which are audited 
by these four audit 
firms. 

This study is a bachelor 
thesis which limits the 
possibility to generalise 
its results.  

Bell, Knechel, Payne & 
Willingham (1998) 
 

An empirical investiga-
tion of the relationship 
between the computeri-
zation of accounting 
systems and the inci-
dence and size of audit 
differences 

Discusses in which areas 
financial auditors spe-
cifically lack relevant 
knowledge of IT and 
the problems associated 
with this lack of knowl-
edge when auditing 
small companies. 

A questionnaire was an-
swered by the managers 
in 242 audit engage-
ments. 

The data used in the 
study is from 1989, and 
IT has obviously devel-
oped since then. 
 

Yang & Guan (2004) 
 

The evolution of IT au-
diting and internal con-
trol standards in finan-
cial statement audits 
 

Discusses the US audit 
standard applicable to 
IT audit, which is much 
more detailed than 
Swedish auditing stan-
dards. Provides criteri-
ons that a financial 
auditor should use 
when deciding to bring 
in an IT specialist. 

Desk study of SASs No 
3, 84, 48 and 94. 

This is not strictly an 
analysis, but rather a 
compilation of the ex-
isting standards on IT 
audit in the US. 
 

 

 

This study had two objectives; to examine the ability of financial auditors to recognize the 
specific risks associated with IT and to examine how likely it is that a financial auditor con-
sult an IT auditor when auditing a company with integrated information systems. The 
study was based on theory on assessing computer system risks and on the psychological dif-
ferences between specialists and non-specialists when assessing risks. The results of this 

This chapter shows how previous research has 
treated IT in the financial audti. The initial iden-
tification of criteria for the decision model is pre-
sented and the need for an expert study is estab-
lished 
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study were of interest to our study because it identified reluctance in financial auditors to 
bring in IT specialists and a tendency among financial auditors to overestimate their IT 
knowledge.  

The study tried to answer concerns raised by the Panel of Audit Effectiveness (POE) and 
the American institute of Certified Public Accountants regarding the increased need for 
auditors to understand computerized procedures in companies. Hunton, Wright & Wright 
(2004) quoted a statement by POE; 

 “Increasingly, auditors will find it necessary to understand fully the risks associated with 
new and advanced business information systems, and the controls that are needed to respond to 
those risks. Auditors will also find that they must expand their technological knowledge and 
skills, devise more effective audit approaches by taking advantage of technology and design differ-
ent types of audit tests to respond to new business processes. Highly skilled technology specialists 
will become even more essential members of audit engagement teams.“ (POE, 2000, p. 171, 
paragraph 8.5) 

The study focused on Enterprise Resource Planning (ERP), an IT system which was de-
fined as integrated information system packages and procedures that were applied both 
within and between different functional areas of an organization (Hunton et al., 2004, p. 
8). This study recognized the advantages that such an integration bring to the company, 
but also the risks associated with it; process interdependency, network security, database se-
curity, application security, business interruption and control risk. The study compared the 
ability of two types of auditors (83 financial auditors and 82 IT auditor specialists) to assess 
risks associated with two types of accounting systems, with and without an ERP. The audi-
tors all worked in four of the then five big audit firms. The difference between the financial 
auditors and the IT specialist auditors was that the IT audit specialists were those with a 
CISA certification or with a high percentage of experience directly related to assessing com-
puter system controls (Hunton et al., 2004, pp. 14-15).   

The result of the study indicated that financial auditors may not be aware of all the risks as-
sociated with an integrated information system, specifically those associate with network, 
database and application security risks, where the financial auditors recorded similar level of 
risk regardless of the level of IT in the company. Even in those areas where the financial 
auditors did recognize that the level of IT heightened risks, in internal control risks, busi-
ness interruption and process interdependency risks. IT audit specialists recorded much 
greater risk differential between ERP and non-ERP systems (Hunton et al., 2004, pp. 20-
22). 

The study also showed that while IT audit specialists recognized less confidence in their 
ability to audit a company with a high level of IT than a company with a low level of IT 
(indicating that they understood that the complexity of IT limits their capability), financial 
auditors were equally confident of their capability regardless of the level of IT. This indi-
cated that financial auditors might be overconfident in their ability to assess IT and might 
not understand the risks related with IT. This might explain why financial auditors are so 
reluctant to consult with IT specialist. Another possible explanation for this was the eco-
nomic pressure to keep audit fees down, as specialist fees might be higher than non-
specialist fees (Ibid.).  This study provided us with two factors affecting the decision process 
of financial auditors when bringing in an IT specialist; financial auditors overconfidence in 
their own IT knowledge and their underestimation of IT risks. 
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Title: An empirical investigation of the relationship between the computerization of ac-
counting systems and the incidence and size of audit differences. 
Authors: Timothy B. Bell, Robert Knechel, Jeff L. Payne and John. J. Willingham (1998)
 

 

This bachelor thesis presented a model of the IT audit process, which had been developed 
through a case study involving IT-auditors of four big audit firms; Arthur Andersen, Ernst 
& Young, KPMG and Öhrlings PricewaterhouseCoopers; and one company with a high 
level of IT associated with each of these audit firms. The study started by examining how 
the development of IT has affected the role and responsibilities of a financial auditor and 
what is included in both the concept IT audit and the conduct of an IT audit. This study 
was of limited relevance to our study, because it focused on large audit firms that employ 
internal audit specialist. However, it was interesting because it gave a view of how IT audit 
specialists think an IT audit should be conducted, which is also the aim or our pre-study.  

A majority of the interviewees agreed that financial auditors today need extensive knowl-
edge of IT. However, only half of the IT auditors thought that the responsibilities of a fi-
nancial auditor had changed due to the increased complexity of IT (Hellgren & Pettersson, 
2000, p. 43).  

The study found no common accepted definition of the concept IT audit, but the inter-
viewees all agreed that it was about risk assessment of inherent controls (Hellgren & Pet-
tersson, 2000, p. 44). In two of the audit firms the IT audit was separate from the financial 
audit, and was included either from the beginning or after an initial assessment of the client 
company. In the other two audit firms the IT audit was a part of the financial audit. The 
interviewees all agreed that the first step for an auditor was to identify dependencies in an 
IT system and the risks associated with these, in particular the Internet. But while one of 
the audit firms prioritized infrastructure and confidentiality, another prioritized IT security 
policies and back-up routines (Hellgren & Pettersson, 2000, pp. 35-39).   

The result of this study provided us with several different criterions for financial auditors to 
consider when deciding to bring in an IT specialist that will be developed further in our 
pre-study; risk assessment, dependencies, infrastructure, confidentiality, IT security policies 
and back-up routines.  
 
 
 

 

 

This paper examined how IT in client firms is connected to misstatements by auditors. A 
survey was made were a questionnaire was answered by the manager or the senior on 242 
randomly selected audit engagements (Bell et al., 1998, pp. 13-19).  

This paper was interesting to our study because it discussed in which areas financial audi-
tors specifically lack relevant knowledge of IT. Furthermore, it discussed the problems asso-
ciated with this lack of knowledge when auditing small companies. 

To be able to assess risks correctly, the financial auditor must understand the accounting 
system. The study stated that earlier studies have shown that there are more errors in finan-
cial statements in companies with complex systems, in companies with low profitability and 
in small companies. While auditors generally have a good understanding of control in tradi-

Title: IT audit in Sweden  
Authors:  Viveka Hellgren and Karin Pettersson (2000)
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Title: The evolution of IT auditing and internal control standards in financial statement 
audits 
Authors: David C. Yang and Liming Guan (2004) 

tional information systems, they may lack understanding of controls in technology based 
information systems, as such controls are very different from traditional ones. Controls that 
may physically appear effective might be overcome by electronic means (Ibid.).  

The study showed that in small and medium sized companies, the occurrence of audit mis-
statements were significantly higher in computerized environments compared to non-
computerized environments, while there was no such difference in large companies. The 
study also reported that the size of the audit misstatements in relation to turnover were sig-
nificantly larger in small companies, often due to errors were management override control. 
It is in small companies that computerization has the largest impact on control. This high-
lighted the need for auditors to consider IT in the audit process, and the errors that arise 
due to the lack of IT knowledge in financial auditors (Bell et al. 1998, pp. 30-35).  

The results of this study provided us with a factor which affects the decision process of fi-
nancial auditors when deciding to bring in an IT specialist; auditors’ lack of understanding 
of technology based information systems. 
 

 
 

 

This paper surveyed the audit standards in the US that is applicable to IT auditing, through 
a desk-based investigation. It was interesting to our study because these standards are more 
detailed on when there is a need to bring in a specialist and there is a standard on bringing 
in an IT specialist. Because US standards are considered the most advanced in the world 
and because no similar study has been made in Sweden, it added to our knowledge on 
which criteria should be used when deciding to bring in an IT specialist.  

The paper examined standards issued by the American Institute of Certified Public Ac-
countants and the Auditing Standards Board, as well as recommendations issued by Infor-
mation Systems Audit and Control Association (ISACA). The survey of standards showed 
that accounting theory has not in itself changed due to the increased importance of com-
puters, but that the methods used to put accounting theory into practice has changed sub-
stantially. The first standard was SAS No. 3, issued in 1973, which was mainly concerned 
with specific problems of control associated with the computerization of financial records. 
Due to the increased impact of IT another standard was issued in 1984, SAS No. 48, which 
was more extensive in its recommendation on the examination of those financial records 
(Yang & Guan, 2004, pp. 544-546).  

This standard was particularly of interest to this study, as it stated that a brought in IT spe-
cialist is to be considered as a member of the audit team. There is a general standard in the 
US on bringing in a specialist, but it is not applicable on IT specialists in the US, as they 
should be considered a member of the audit team, and not a specialist, whether internal or 
external (Yang & Guan, p. 547). This is the opposite of the treatment of this issue in the 
Swedish audit standard RS 401 on Auditing in a computerized information system environ-
ment. As showed in the previous chapter, RS 401 refer to the Swedish audit standard RS 
620 on Using a specialist in the audit process, and IT specialist is considered to be a specialist 
as any other the auditor might need to involve in the audit process (FAR, 2002a, pp. 169-
172). 
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SAS No. 48, requires auditors to have a basic understanding of computers and the specific 
risks and possibilities associated with them. It also states which characteristics an American 
auditor should specifically consider regarding IT systems used in the accounting process; 

“These characteristics are: 
- Transaction trails may exist only for a short time, or only in computer-readable form, 
- Computer processing of information essentially eliminates the clerical errors, but program-

ming errors may exist, 
- Computer processing systems may integrate internal control functions that are normally segre-

gated in manual systems, 
- Ease of unauthorized access to data (as well as assets) is sometimes enhanced with computer-

ized systems, 
- Computer systems provide increased management tools that are useful in supervising and re-

viewing company operations, 
- Computer systems may allow automatic initiation or execution of certain transactions, and 
- Output from computer processing may be used in performing manual control procedures such 

that automated and manual controls become interdependent.” (Yang & Guan, 2004, p. 
549). 

As is obvious from this list, the presence of IT may both strengthen and weaken the inter-
nal control system. 

Finally a third standard, SAS No. 94 that was released in 2001 is presented. This standard 
focuses on the effect of IT on the audit process and, among other things, states that the im-
pact of IT on the internal control in a client company is not related to the size of the client 
company. Instead it is the nature and the complexity of the IT system that should be con-
sidered in the audit process (Yang & Guan, 2004, p. 570).  

This study provided us with a more detailed description than Swedish auditing standards 
on which criterions a financial auditor should use when deciding to bring in an IT special-
ist.  

6.2 Decision factors 

6.2.1 Identified core concepts 
The previous research in this area showed that there was no specific study made on how of-
ten financial auditors bring in an IT specialist or what affects this decision, which was what 
we were looking for, as a basis for developing our decision model. Instead we identified 
these four studies which treated the attitude and knowledge of financial auditors, and char-
acteristics of IT which may evoke a need to bring in an IT specialist. From these studies we 
have identified four core concepts, which were foundations of the decision and fields in 
which we needed to ask more questions; IT knowledge, Perception of IT risks, Use of IT 
specialist and Characteristics of IT. The first three affects the financial auditors’ attitude 
which in turn may affect their decision and the model needs to meet the arguments against 
bringing in an IT specialist. The last concept will be translated into criteria in our decision 
model. The following four tables summarize the answers to our questions as identified in 
both theory and previous studies. Our reason for including theory in this section, which is 
unorthodox, is that many of the identified characteristics of IT were found in theory, rather 
than in previous research. This way a comprehensive summary of the basis for our ques-
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tions can be provided. The answers of those questions will then be the building blocks of 
the decision model. 

6.2.2 IT knowledge 
Table 6 Decision factor: IT knowledge 

IT knowledge 

Question 

 
Hunton, Wright 

and Wright (2004) 
Hellgren & Pet-
tersson (2000) 

Bell, Knechel, 
Payne and Wil-
lingham (1998) 

Yang & Guan 
(2004) 

Theoretical frame-
work 

Financial auditors IT 
knowledge? 

Financial auditors 
may be overconfi-

dent in their ability 
to assess IT. 

Financial auditors 
may soon need the 
same knowledge of 
IT as an IT auditor 

More errors made 
by financial audi-
tors when IT sys-
tem is complex. 

 

Financial auditors 
do not understand 
controls in tech-
nology based in-

formation systems 
and fail to realise 

the heightened risk 
in comparison to 
traditional infor-
mation systems. 

 

Financial auditors 
should be able to 
plan, lead, super-
vise and examine 

the audit of a 
computerized in-
formation system. 
The auditor should 

also decide 
whether specialist 

knowledge is 
needed in an audit. 

Definition of IT audit?  

Found no com-
mon accepted 

definition of the 
concept IT audit, 
but found that it 
was about risk as-
sessment of inher-

ent controls. 

   

 

6.2.3 Perception of IT risks 
Table 7 Decision factor: Perception of IT risk 

Perception of IT risk 

Question 

 
Hunton, Wright 

and Wright (2004) 
Hellgren & Pet-
tersson (2000) 

Bell, Knechel, 
Payne and Wil-
lingham (1998) 

Yang & Guan 
(2004) 

Theoretical frame-
work 

Perception of IT risks? 

Financial auditors 
do not recognize 
that that a higher 
level of IT limits 
their capability.  

Financial auditor 
do not understand 
the risks related to 

IT 

 

   

People tend to 
think that the risks 
of IT are high for 

everyone but 
themselves.  

People tend to un-
derestimate the 
risks associated 
with IT and as-

sume that they can 
control them 

The main risks associ-
ated with IT today? 

  

Controls that 
physically appear 
effective might be 
overcome by elec-

tronic means. 
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6.2.4 Use of IT specialists 
Table 8 Decision factor: Use of IT specialists 

Use of IT specialists 

Question 

 
Hunton, Wright 

and Wright (2004) 
Hellgren & Pet-
tersson (2000) 

Bell, Knechel, 
Payne and Wil-
lingham (1998) 

Yang & Guan 
(2004) 

Theoretical frame-
work 

Frequency of bringing 
in IT specialists? Rarely, reluctant  

Possible future de-
velopment that IT 
specialists are not 
considered a spe-
cialist at all, but 

rather a part of any 
audit team? 

  

How does financial 
auditor’s attitude to-

wards bringing in an IT 
specialist affect the de-

cision? 

Financial auditor’s 
overconfidence in 

their own IT 
knowledge and 

underestimation of 
IT risks lead to re-
luctance to bring 
in and IT special-
ist. Another expla-
nation might be 
the cost of an IT 

specialist. 

   

Underestimation 
of risks associated 

with IT might lead 
to a view that it is 

unnecessary to 
bring in an IT spe-

cialist? 

6.2.5 Characteristics of IT 
Table 9 Decision factor: Characteristics of IT 

Characteristics of IT 

Question 

 
Hunton, Wright 

and Wright (2004) 
Hellgren & Pet-
tersson (2000) 

Bell, Knechel, 
Payne and Wil-
lingham (1998) 

Yang & Guan 
(2004) 

Theoretical frame-
work 

Which characteristics of 
IT should evoke a need 
to bring in an IT spe-

cialist? 

 

Risk assessment, 
dependencies, in-
frastructure, confi-
dentiality, IT secu-

rity policies and 
back-up routines 

 

Limited possibility 
to identify and fol-

low audit trails. 

Lack of reliable in-
ternal control sys-

tem that makes 
programming er-

rors possible. 

Integrated IT sys-
tems. 

Automated IT sys-
tems 

Lack of reliable au-
thentication and 
authorization sys-

tem. 

 

Frequent change of 
how an activity is 

carried out, lack of 
fall back arrange-
ments, custom-

made IT developed 
outside the com-
pany, automated 

or integrated proc-
esses, complex cal-
culations, interde-
pendency between 
activities, depend-
ency on third par-
ties, lack of reliable 
authentication and 
authorization sys-
tem, lack of fire-
wall and virus de-

tection if con-
nected to the 

Internet, presence 
of wire-less LAN, 

presence of e-
commerce system 
and, of course, if 
prior audits have 
identified errors 
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6.3 Model development 1 
The last table in the previous section was the most important one as it provided the first set 
of criteria to include in the decision model. The first step of the  model development was 
this initial identification of criteria, which are illustrated in the table below:  

Table 10 Model development 1: Initial criteria identification 

Model development 1 
Authentication system  
Authorization system 
Automated processes 

Back-up routines 
Change since previous audit 
Dependency on third parties 

E-commerce system 
Fire-wall 

High transaction intensity 
Identifying and follow audit trails 

Integrated processes 
Interdependency between activities 

IT developed and/or custom made outside the company 
Wireless LAN 

Virus-detection program 

 

These criteria needed to be developed and more criteria needed to be identified. To facili-
tate this, an expert study with interviews with IT specialists was conducted, with the out-
spoken aim to identify more criterions and ways to measure them. In other words; when do 
IT specialists think that a financial auditor should contact them? 
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7 Expert study  
      

 

 

7.1 The interviewees 

7.1.1 IT specialist 1 
IT specialist 1 works in the Jönköping office of a global audit firm, where he mainly works 
with manufacturing client companies. This IT specialist has a financial background and be-
came an authorized public accountant in 2001. In the same year he went to work at the 
London office of the same audit firm, where he gained his IT experience and took his CISA 
certification in 2003. He is now working with IT audits in the Jönköping office, where he 
is the only IT specialist. Because he is an IT specialist he is not involved in the financial au-
dit, but emphasizes that he finds having finished his authorization very useful in his work as 
an IT auditor. He conducts about fifteen IT audits each year. There are approximately fif-
teen IT specialists in this audit firm in Sweden. 

7.1.2 IT specialist 2 
IT specialist 2 works in the Gothenburg office of another global audit firm. This IT spe-
cialist has a technical background and worked with development of business systems for ten 
years before joining this audit firm in 1987. He took his CISA certification in 1997. A year 
ago he also took a CISSP certification, which is similar to CISA but more focused on in-
formation security. There are eight other IT specialists in the IT department of the Goth-
enburg office. This department conducts about one hundred IT audits each year. This au-
dit firm has approximately fifty IT specialists in Sweden.  

7.2 The interviews 

7.2.1 IT knowledge 
The purpose of the expert study was to identify how IT specialists themselves think that fi-
nancial auditors should decide when to bring in an IT specialist. This provided precise cri-
teria to include in our interviews with financial auditors. During the expert study we dis-
cussed the definition of IT auditing and what it entails. 

IT specialist 1 thought that an IT audit requires an understanding of the activities of the 
client company and how the IT system supports those activities. This indicates how de-
pendent the company is on its IT, which then leads to an evaluation of how secure the IT 
controls needs to be. He defined IT audit as an assessment of the use of IT and the controls 
included in it. An IT audit includes looking at accesses, reliability, changes and compe-
tence. He described the client company as activities which lead to manual input of data 
into the IT system which then generate output through printed accounts and annual re-
ports. A financial auditor looks at the inputs and outputs, and does not focus on the IT sys-
tem itself. He concluded that;  

An expert study was conducted to find out when the IT
specialists themselves think they should be contacted.
This identified more criteria for the   decision model. 
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 “If you look at the numbers, then you should look at who can change those numbers” (IT 
specialist 1, personal communication, 2005-04-12, own translation). 

IT specialist 2 agreed that an IT audit requires an understanding of the activities of the cli-
ent company and how the IT system supports those activities. He stressed that the IT audit 
is not separated, rather an integrated part of the financial audit. He was worried that some 
financial auditors follow checklists when evaluating the IT in a client company without 
understanding why the questions in the check list are included. He defined an IT audit as a 
revision of the IT related risks which are then used as a basis for creation of an audit strat-
egy. The difficulty is to translate abstract IT phenomenons into concrete terms, i.e. to en-
sure that you fully understand the IT process of the client company, and are able to point 
out the most critical point. This was important because; 

 “There is almost no business today which is not dependent on some type of IT, which 
makes this area one of the most important ones for future audits.” (IT specialist 2, personal 
communication, 2005-04-19, own translation).  

7.2.2 Perception of IT risks 
During the expert study we also discussed how the IT specialists perceived IT risks and 
which IT risks they considered the most prominent ones in small companies. 

IT specialist 1 argued that if the IT related risks in a client company is high then the con-
trols in the IT system must be better than if the IT related risks are low. This was also his 
point of departure when discussing the needs to improve controls with the client company. 
He was worried that most people have a generally low IT knowledge and that audit firms 
traditionally do not focus much on IT risks. Part of the problem might be that the Swedish 
Institute of Authorized Public Accountants (FAR) are not fully aware of IT related risks 
and therefore do not stress the importance of bringing in an IT specialists much.    

IT specialist 2 had the view that IT risks can be controlled but it requires that you have a 
structured method for controlling them. He stressed the IT risks in small companies;  

 “Even though a company is small, it is not necessarily simple when it comes to IT, it can 
still be complex.” (IT specialist 2, personal communication, 2005-04-19, own translation).  

IT specialist 2 agreed with IT specialist 1 that IT auditing does not have a conspicuous role 
within the guidelines of the profession. However, he mentioned a specialist group who is 
now starting an initiative to draw attention to IT in auditing. 

7.2.3 Use of IT specialists 
The expert study came to include a more comprehensive discussion of when IT specialists 
are brought in, even though questions on this was not included in the expert study inter-
view guide. 

IT specialist 1 mentioned that there needs to be a certain size of the audit to have a budget 
that would allow the costs of bringing in an IT specialist. Indications of when it might be 
motivated to bring in an IT specialist can be that the client company’s production is af-
fected within days of an IT disruption, that there are many transactions or many changes in 
IT. 



 Expert study  

51 

IT specialist 2 emphasized that a financial auditor are not likely to bring an IT specialist 
into the audit if he does not understand the need to do so. Hence, the IT specialists in this 
audit firm spend time informing financial auditors of what the IT specialist department can 
contribute with to an audit. About one in five of the IT audits conducted by the IT special-
ist department of this audit firm are commissioned by offices outside of Gothenburg. He 
agreed with IT specialist 1 that there needs to be a certain size of the audit to have a budget 
that would allow the costs of bringing in an IT specialist.   

7.2.4 Characteristics of IT 
In the expert study we also asked questions regarding when the IT specialist themselves 
think that a financial auditor should bring in an IT specialist. In particular they were asked 
to identify such characteristics of IT that could evoke a need to do so. 

IT specialist 1 said that he looks at certain criteria during an IT audit. He begins, as men-
tioned above, with evaluating how dependent the client company is on its IT. Then he 
looks at the IT knowledge within the client company, which includes looking at to which 
extent the client company invests in their employees’ knowledge of IT. This can be impor-
tant for the client company for two reasons. First, because of the need to protect knowledge 
that is crucial to the company, and second, because continuous development of IT can put 
the client company ahead of competition. Another important criterion is the reliability of 
IT. An important aspect of this is whether changes have been made in the IT system, be-
cause any change involves risk that data are lost or become incorrect. The same problem 
might occur when adapted, rather than standardised, software are used. Documentation is 
also important because of the need to establish audit trails, specifically after changes or 
when using adapted software.  

When asked about the main risks with IT in small client companies IT specialist 1 empha-
sized access and back-up routines. This is because all companies, regardless of size, have a 
need to protect their data. Finally he pointed out that the smaller the company the less 
automatic processes with controls, which may lead to a higher risk of manual errors made 
by people.  

IT specialist 2 meant that the starting point is the processes of the client company’s opera-
tions and how dependent they are on the IT system. Hence, it is crucial that you under-
stand the importance of the IT for each process. This becomes more important the more 
IT intensive the operations are. He emphasized three main areas of IT which are the basis 
for the assessment of the internal control; change management, access and back-up. He 
pointed out that during such an assessment of the internal control there is a need for spe-
cialist understanding of how different types of organizations are affected by these three 
main areas. He mentioned that the most common error that he identifies is a lack of struc-
tured and formalised management of IT. He also mentioned that specialised software may 
be an indication that an IT specialist might be needed in the audit process, in particular 
when there is a lack of documentation. IT specialist 2 agreed with IT specialist 1 that as 
many automatic controls as possible increases the possibility to rely on IT, and reduces the 
risk of manual errors made by people.       
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7.3 Model development 2 

7.3.1 Seeking patterns 
Our analysis of the expert study began with data reduction, where we highlighted the text 
in the transcripts which answered our questions. The highlighted text was then first classi-
fied into the four core concepts and then further classified through summarizing words. 
The aim of this process was to find relations between each interviewee’s answers and to 
compare similarities and differences between the interviewees’ answers. The result of this 
process can be found in the table below. 

Table 11 Expert study: Seeking patterns through classification 

Name IT specialist 1 IT specialist 2 Connections Comparison 
IT audit definition An assessment of the use of 

IT and the controls in-
cluded in it. 

A revision of the IT related 
risks which are used as the 
basis for the audit strategy. 

Both IT specialists 
emphasize depend-
ency on IT. 

IT auditing Looking at access, reliabil-
ity, changes and compe-
tence. 

Understanding the activities 
of the client company and 
how IT supports these ac-
tivities. 

IT specialist 2 has a 
more comprehensive 
view of IT auditing. 

Use of checklists  Worried about the use of 
checklists without under-
standing the reason behind 
the questions. 

 

Risk perception High risks of IT requires 
more controls than low 
risks 

IT risks can be controlled if 
a structured method of con-
trol is used. 

IT risks Generally low IT knowl-
edge. IT risks not given 
much importance within 
the Swedish audit profes-
sion. 

A lack of understanding 
that IT in small companies 
can be complex. IT audit-
ing not having a prominent 
role within the Swedish au-
dit profession. 

IT specialist 2 seems 
to be more secure in 
his ability to control 
IT risks, which  may 
be because of his 
technical background. 

Audit size The size of the audit budget 
affects the motivation to 
bring in an IT specialist.  
 

Small companies may have 
complex IT structure. 
Financial auditors not likely 
to bring in an IT specialist 
if he does not understand 
the need to do so. The size 
of the audit budget affects 
the possibility to bring in 
an IT specialist. 

Both IT specialist ac-
knowlegde the effect 
of the size of the au-
dit. 

Characteristics - Many transactions 
- Many changes in IT 
- High dependency on IT 
- IT knowledge/ under-

standing IT risks 
- Presence of adapted soft-

ware 
- Lack of documentation 
- Lack of access and back-

up routines 
- Lack of automatic/ pres-

ence of manual processes.  

- Understanding of the im-
portance of IT for each 
process 

- High dependency of IT 
- Effects of changes in IT 
- Lack of reliable access and 

back-up 
- Lack of management/ 

documentation 
- Specialised software 
- Lack of automatic/ pres-

ence of manual processes 

 
IT specialist 1 had a 
financial background. 
His focus is on 
matching the level of 
risks with the level of 
controls. This affects 
both his definition of 
IT auditing and his 
perception of IT risks 
and may explain his 
more detailed view on 
IT auditing. 
 
 
IT specialist 2 had a 
technical background. 
His focus is on un-
derstanding IT, and 
has a much more 
comprehensive view 
of IT auditing. 
 

 

7.3.2 Applying theoretical perspective 
The next step of our analysis was to integrate literature, previous research and the initial cri-
teria identification in Model development 1 with the expert study. Through applying the 
theoretical framework, first to the transcripts and then to the classification above, we 
wanted to deepen our understanding of the results from the expert study and ensure that 
we had considered all relevant information before drawing our conclusions. The result from 
this analysis is the text and the subsequent summarizing table below.  
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Hunton et al. (2003, p. 48) stated that an IT audit assesses and implements controls over 
IT risks. An important part of this is assessing the reliability of the IT system in the client 
company. Both the IT specialists interviewed in this study stressed the importance of un-
derstanding how dependent a client company is on its IT system in its activities and proc-
esses. IT specialist 1 defined an IT audit as an assessment of the use of IT and the controls 
included in it. IT specialist 2 defined an IT audit as a revision of the IT related risks which 
is the basis for creating an audit strategy. He also said that; 

 “Even though a company is small, it is not necessarily simple when it comes to IT, it can 
still be complex.” (IT specialist 2, personal communication, 2005-04-19, own translation).  

Bell et al. (1998, pp. 14-15) referred to studies which have shown that presence of complex 
IT system may lead to faulty financial statements. This problem might be enhanced if fi-
nancial auditors are overconfident in their ability to assess IT, which they may be according 
to Hunton et al. (2004, pp. 20-22). 

According to FAR, who issue the Swedish audit recommendations, a financial auditor 
should;    

  “...have such knowledge about computerized information systems to be able to plan, 
lead, supervise and examine what has been done. The auditor should decide whether specialist 
knowledge about computerized information systems is needed in an audit.” (FAR, 2002a, p. 92, 
own translation) 

The Swedish audit recommendations RS 401 indicated that a client company which has 
many transactions or has automatic calculations or transactions, might have a complicated 
IT system. In such client companies the auditor needs to understand how the IT system af-
fects risks (FAR, 2002a, pp. 91-94).  Our conclusion was that the knowledge that the fi-
nancial auditor has about IT, and risks related to IT, was crucial to their perception of 
when they need to bring in an IT specialist.  

ISACA, the international organization of IT specialists, stated in an audit standard that; 

 “...risk assessment measurement is a process used to identify and evaluate risks and their 
potential effect.” (ISACA, 2005, p. 123). 

Sjöberg (2002, pp. 4-9) showed that people in general see little risk associated with IT and 
also that they presume that they can protect themselves from them. IT specialist 2 agreed 
that it might be possible to control risks related to IT, but that this require a structured 
method to do so. A study by Hunton et al. (2004, pp. 20-22) showed that some financial 
auditors are equally confident in their capability to understand IT regardless of the level of 
IT in the client company, i.e. that they might not understand the risks related to IT. Both 
the interviewed IT specialists agreed that risks related to IT and the need that those risks 
may evoke to bring in an IT specialist have not been given a very prominent role within the 
Swedish audit recommendations. From this we drew the conclusion that the lack of atten-
tion that this area has been given within the Swedish audit profession might be part of the 
problem. We also concluded that the IT related risks in a client company depends on what 
type of organization it is and how dependent it is on its IT system. Hence, this should be a 
crucial building block in our decision model.   

There is a Swedish audit recommendation on when financial auditors should bring a spe-
cialist into the audit process. This recommendation, RS 620, states that;  
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“When deciding whether there is a need to use a specialist in the audit process, the auditor should 
consider 
- Materiality of the item in question in the annual accounts 
- The risk of errors, considering the nature and complexity of the item in question 
- The quantity and quality of other available audit proof” (FAR, 2002a, p. 170, own transla-

tion) 

The earlier mentioned overconfidence in financial auditors regarding their own IT knowl-
edge and the subsequent underestimation of risks related to IT may, according to Hunton 
et al. (2004, pp. 20-22), lead to a reluctance to bring in an IT specialist. The same study 
also mentioned the high costs of IT specialists, and hence the impact that these costs have 
on an audit budget, as another possible explanation for this reluctance. Both IT specialists 
interviewed in this study understood that an audit must have a certain size to have a budget 
which allows the costs of an IT specialist. IT specialist 2 also emphasized that if the finan-
cial auditor does not understand the need to bring in an IT specialist, then the financial 
auditor is not likely to do so. Our conclusion was that financial auditors decide to bring in 
an IT specialist when he think that the specific audit issue is material, when there is a risk 
of errors and when there is no other way to verify the item. Because RS 620 is such a brief 
recommendation, this decision in large depends on the knowledge, risk perception and atti-
tude of the financial auditor.  

The ISACA audit standard mentioned a number of characteristics of IT which may cause 
risks that should be assessed. Each activity or process in a client company can be appraised 
based on how important it is to management, and hence to the operation of the client 
company (ISACA, 2005, p. 123). This was also confirmed by our expert study, since both 
IT specialists stressed the importance of understanding of how dependent a client company 
is on its IT. An indication of how dependent a client company might be whether there are 
few or many transactions and how long the company can continue to operate without IT. 
Both of these criteria, dependency and transaction intensity, should therefore be included 
in our decision model.  

One of the highest weighted risks, mentioned in the ISACA standard, is how frequent a 
process or activity is changed. Three of the four global audit firms interviewed by Hellgren 
and Pettersson (2000, pp. 35-39), pointed out that any changes to IT since the previous 
audit should be evaluated. Again, this was confirmed by our expert study, in which both IT 
specialists repeatedly emphasized the importance of evaluating the effect of any changes 
since the previous audit. Hence, this should be another building block in our decision 
model. 

The American audit standard on IT in the audit process, SAS No. 48, stated that an audi-
tor should specifically consider the ability to follow transaction trails when evaluating IT of 
a client company (Yang & Guan, 2004, p. 549). The need to consider audit trails was also 
mentioned by IT specialist 1, who because of this stressed the importance of documenta-
tion. IT specialist 2 also mentioned the lack of formalisation, and hence documentation, as 
the error that he most frequently identifies during his IT audits. This made documentation 
a relevant criteria for our decision model. 

The ISACA standard and both the Swedish and American audit recommendations indi-
cated that automatic processes might lead to an increased risk because of a lack of under-
standing of how the processes are connected. The IT specialists interviewed in our expert 
study instead pointed towards the benefits of automatisation, since the automatic controls 
in automatic processes may lead to lower risk of manual errors made by people. The study 



 Expert study  

55 

by Bell et al. (1998, p. 17) also indicated that automatic computation cause less errors than 
manual systems. Since the intended users of our model were small audit firms, and since 
any automatic processes in their client companies were likely to have relatively low com-
plexity, we considered the risks of human errors, i.e. the benefits of automatic controls, to 
be higher than the risks of not understanding how automatic processes are connected. 
Hence, presence of automatic processes should lessen the need to bring in an IT specialist 
in our decision model.  

IT specialist 1 emphasized access and back-up routines as the main IT risks within small 
companies. IT specialist 2 also considered those two areas to be part of the basis for the as-
sessment of the internal control. They are supported both by literature and previous re-
search. Hellgren and Pettersson (2000, pp. 35-39) found that confidentiality and back-up 
routines were prioritised by their interviewees, which the ISACA standard also indicated, 
however the ISACA standard referred to this as authentication and full back-up arrange-
ments. Our conclusion was that access and back-up routines should be included in our 
model. Since both IT specialist 2 and previous research mentioned these areas together we 
included them as one question in the model. 

An area which is not very prioritised in literature and previous research, but that was men-
tioned during our discussions in the expert study, was the risks involved when using soft-
ware which have been created or adapted, henceforth called adapted, solely for the purpose 
of the client company. Since this is a purely technical area of knowledge, and hence some-
thing which financial auditors are not expected to understand, it might be relevant to in-
clude in our decision model. However, adapted software might not be very common in the 
small client companies of our intended users, something which we expect our user study to 
confirm or reject.        

Literature mentioned some additional criteria, such as whether IT is processed in batches or 
in real-time, which we have chosen not to include because we regarded them as less relevant 
when auditing small companies. Previous research mentioned lack of firewalls and virus de-
tection software as possible sources of risks. We agreed that this might indeed be so, but 
chose not to include them in our decision model at this point, because they were not 
brought forward during the expert study and hence we wanted to conduct the user study 
first. The expert study did include a discussion of the importance of investing in IT and 
that the lack of such investments in a client company might be a source of risk.  However, 
this was also a criterion which we regard as less relevant while auditing small companies. 
The user study will confirm or reject this. 

From the above discussion we conclude that a number of criteria can be included in the de-
cision model, which are presented in the table below. This table is a summary of the above 
discussion, were theoretic and empirical material was integrated. The table also includes the 
initial criteria identification from Model development 1, so that it is possible to see the de-
velopment between the first and second step of the model development. The criteria are in 
alphabetical order, regardless of whether identified during the first or the second step of the 
model development.  
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WHICH IS THE COMPANY�S 
MOST CRITICAL PROCESS 

AND HOW IS THIS 
AFFECTED BY THE IT IN 

THE COMPANY? 

TRANSACTION INTENSITY 
IN THE COMPANY? 

DO NOT 
KNOW 

THERE IS A NEED TO 
CONSIDER BRINGING AN IT 

SPECIALIST INTO THE 
AUDIT  

KNOW

YES

NO

IF CONFIDENT IN CHOICES 
MADE, THEN IT DOES NOT 

SEEM TO BE A NEED TO 
BRING IN AN IT 

SPECIALIST. 

HAS ANY CHANGES BEEN 
MADE TO IT SINCE THE 

PREVIOUS AUDIT? 

HAS THE COMPANY 
RELIABLE AND 

FUNCTIONING ACCESS AND 
BACK-UP ROUTINES? 

WHAT DEPENDENCY DOES 
THE COMPANY HAVE ON ON 

ITS IT? 

IS IT POSSIBLE TO FOLLOW 
AUDIT TRAILS THROUGH 

DOCUMENTATION? 

HAS ANY CHANGES BEEN 
MADE TO IT SINCE THE 

PREVIOUS AUDIT? 

ARE THERE AUTOMATIC 
PROCESSES PRESENT IN 

THE COMPANYS IT 
STRUCTURE? 

THERE IS A NEED TO 
CONSIDER BRINGING AN IT 
SPECIALIST INTO THE AUDIT 

IS THERE A NEED TO BRING AN IT 
SPECIALIST INTO THE AUDIT PROCESS? 

NO

NO 

NO

NO 

YES YES 

YES

YES

LOWLOW 

HIGH

HIGH 

Table 12 Model development 2 

Criteria Model development 1 Model development 2 
Access routines (authentication and authorization) X X 

Adapted/specialised software X X 
Automated processes X X 

Back-up routines X X 
Change since previous audit X  

Changes in IT  X 
Dependency on IT  X 

Dependency on third parties X  
Documentation  X 

E-commerce system X  
Fire-wall X  

Identify and follow audit trails X  
Integrated processes X  

Interdependency between activities X  
High transaction intensity X  
Number of transactions  X 

Understanding of IT  X 
Wireless LAN X  

Virus-detection program X  

7.3.3 The model 
Based on the identified criteria and their reciprocal relations we have developed the model 
below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Model layout after expert study 

Our analysis in the previous section showed that the client company’s dependency on its IT 
was the most important aspect for a financial auditor to consider when deciding whether to 
bring in an IT specialist or not. This was also the first step in an IT audit. If the company 
had a high dependency on its IT, then the company’s operations might not be able to con-
tinue for very long without its IT. Obviously IT was then crucial for the survival of the 
company. In companies where the dependency on IT was high it is more important to 
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evaluate different aspects of the reliability of IT than in companies with a lower depend-
ency on IT. Therefore the starting point of our model was the dependency of IT. At this 
ramification an evaluation and subsequently a choice had to be made between high or low 
dependency.  

If the client company had a low dependency on its IT then the next question was whether 
any changes in IT have been made since the previous audit. Such changes might be a re-
placement or addition of software, a change in how the different parts of the IT is related to 
each other or changes within software. If no changes had been made then our recommen-
dation was that there did not seem to be a need to bring in an IT specialist. This presup-
posed that the financial auditor was confident in the evaluations and decisions made at each 
ramification that lead to this recommendation. If changes had been made then the next 
question was whether there were formalised and controlled access and back-up routines 
present. If so then our recommendation was the same as the preceding. The importance of 
including access and back-up routines were emphasized by literature and previous studies as 
well as the interviewed IT specialists, because of the need to protect data. However, if such 
routines were not present then our recommendation was that the financial auditor should 
consider bringing an IT specialist into the audit process. 

If the client company has a high dependency on its IT then the next question was whether 
it is possible to follow all transactions, i.e. that it was possible to follow audit trails, and 
whether this audit trail was properly documented. As mentioned in the analysis a common 
error was that there is a lack of formalisation, and hence documentation. If proper docu-
mentation was present then the subsequent question was again whether any changes had 
been made since the previous audit. If there was a lack of documentation then the next 
question was instead whether there were many automatic processes in the IT system. The 
reason for this question was that automatic processes might lessen the risk for human er-
rors, a risk that was increased by the lack of documentation. If there was a lack of automatic 
processes, then this risk was not decreased, and our recommendation was then that the fi-
nancial auditor should consider bringing an IT specialist into the audit process. Again, if 
automatic processes were present, then there was still a need to establish whether any 
changes had been made to IT since the previous audit, because of the high dependency of 
IT. 

The first three parts of our expert study showed, which has been emphasized in the analysis, 
that financial auditors’ decision to bring in an IT specialist in large depended on the knowl-
edge, risk perception and attitude of that auditor. Hence, our decision model should in 
some way include these factors and we decided that the initial ramification in the model 
should be a question regarding this. Therefore we decided to ask the financial auditor to 
identify the most critical process in the client company and how this process is affected by 
the IT in the client company. The reason for this was that both the interviewed IT special-
ists in our expert study emphasized the importance of an understanding of how a client 
company is organised and how IT supports this organisation. For the financial auditor to 
be able to establish the client company’s dependency on IT he needed to be able to answer 
this question. If the financial auditor could not answer this question then he should still be 
able to establish the transaction intensity, since this is part of a financial auditor’s regular 
audit routine. In a company with few transactions the financial auditor then should con-
sider whether there are formalised and controlled access and back-up routines present. Our 
reasoning behind this was that in a client company with few transactions there was less 
need to establish audit trails through IT, as it is possible to verify transactions around the 
IT. For the same reason changes in IT was also less relevant to evaluate. However, access 
and back-up routines were still important. If the financial auditor could not establish the 
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critical process in a company with many transactions, then our recommendation was in-
stead that the financial auditor should consider bringing an IT specialist into the audit 
process. 

The model above and our reasoning behind it were based on literature, previous research 
and the results from our expert study. At this point we moved on to the user study, which 
will ensure that our decision model is relevant for the intended users. The present model 
will be the foundation for the next step of the model development.  
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8 User study 
 

 

8.1 The interviewees 

8.1.1 Financial auditor 1 
Financial auditor 1 is an approved public accountant and works with one other authorized 
public accountant at a small audit firm in Jönköping. He became an approved public ac-
countant just over a year ago, in 2004. This audit firm conducts about two hundred finan-
cial audits each year, of which financial auditor 1 has the responsibility for about fifteen. A 
majority of their client companies are owner governed and has a maximum of ten employ-
ees and a maximum turnover of 24 million SEK. 

8.1.2 Financial auditor 2 
Financial auditor 2 is an authorized public accountant who runs his own firm in 
Jönköping. He became an authorized public accountant in 1982 and started his own firm 
in 1992. This financial auditor conducts approximately 140 financial audits each year. 
Most of these client companies are owner governed with between one and one hundred 
employees.  

8.2 The interviews 

8.2.1 IT knowledge 
The purpose of the user study was to ensure that the perspective of the model was that of a 
small audit firm. During the user study we discussed how the financial auditors evaluate 
their own IT knowledge, the definition of IT auditing and what it entails.  

Financial auditor 1 thought that his IT knowledge is sufficient for the level of IT that he 
experiences is present in the client companies that he audits. He had not taken any IT 
knowledge courses, except from internal courses within those audit firms where he has 
worked. He said; 

 “...there is a risk that you do not consider this [IT knowledge] as important as it might 
actually be” (Financial auditor 1, personal communication 2005-04-21, own translation) 

He also mentioned that the fact that IT is a relatively young area of study, might contribute 
to a generation gap when it comes to the perceptions of risks related to IT. His definition 
of IT audit was that it is a part of the internal control and he follows RS 401 on auditing in 
a computerized environment and the Swedish Association of Auditors (SRS) checklist when 
evaluating the IT system in a client company. 

Financial auditor 2 said the he had not had any IT training and he did not value his IT 
knowledge very high. His definition of an IT audit was that it is to examine and test the 

The user study was conducted to ensure that the 
model is useful for the intended users; financial audi-
tors in small audit firms. This provided us with the 
limits of the model 
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software and evaluating controls in the software, and he considered this to be a part of the 
internal control. He emphasized that he would need an IT specialist if he was supposed to 
look at the programming of the software. However, in his opinion the main source of errors 
was not the software itself, but rather the user.  

8.2.2 Perception of IT risks 
During the user study we also discussed how the financial auditors perceive IT risks and 
which risks they think are most prominent in their client companies. 

Financial auditor 1 thought that risks related to IT was an important issue and that the 
greatest risk was that one might be deceived. However, he did not consider the risks related 
to IT to be very prominent in his client companies, since they mainly use standardised soft-
ware.  

Financial auditor 2 mentioned that the main problem with IT was the rate at which IT in 
client companies were installed and replaced, because he considered filing issues very im-
portant. During our discussions about IT risks with financial auditor 2 it appeared that he 
was not really thinking about information technology, but rather any technology used in a 
client company. Hence, he repeatedly mentioned risks related to power failure. When asked 
specifically about problems in IT systems during the audit, he did agree that he sometimes 
identifies errors in the IT systems, but; 

 “...it is by mere chance that you sometimes run into them.” (Financial auditor 2, per-
sonal communication, 2005-04-22, own translation). 

Financial auditor 2 stated that he mainly works with small companies of which almost 
ninety percent use standardised software. 

8.2.3 Use of IT specialists 
Since both interviews began by establishing that neither of the interviewed financial auditor 
had used IT specialists, the user study focused on reasons for this. 

Financial auditor 1 did not think that the client companies of the audit firm in which he is 
presently working, are big enough to require an IT audit. He emphasized that bringing in 
an IT specialist might be something to consider when the IT of a particular client company 
is a critical resource or when the IT includes parts that he does not have a lot of knowledge 
about. Financial auditor 1 did not think that the cost of an IT specialist should influence 
the decision of bringing one into an audit. However, he did mention that using an IT spe-
cialist is rarely ever motivated in the smallest companies. 

Financial auditor 2 had never in his thirty years as a financial auditor brought an IT spe-
cialist into the audit process. His reason for this was that he only audits small companies, 
but also that he thought that it was too difficult to access the inside of the IT system, it was 
simply not something that he manages. When asked specifically about conclusive criteria 
that would make him bring in an IT specialist, financial auditor 2 mentioned companies 
which have a very high level of transaction intensity. Unlike financial auditor 1, he did 
think that one should compare the cost of bringing in an IT specialist with the gains of do-
ing so. He concluded that at some point; 

 “...you have to trust the IT personnel within the client company” (Financial auditor 2, 
personal communication, 2005-04-22, own translation).  
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8.2.4 Characteristics of IT 
In the user study we also discussed which characteristics of IT that the financial auditors 
look at during an audit and which criteria they would require to consider bringing in an IT 
specialist.  

Financial auditor 1 used, as mentioned above, a check list from SRS when evaluating the 
IT in a client company. This check list included a number of factors that a financial auditor 
should consider. Each risk was classified as having low, normal or high risk. However, 
when asked about this classification, he pointed out that there is no fixed definition of these 
classifications and hence that it is subjective.  

The check list mentioned three areas of risks that could be included; dependency on IT, 
routines and security in the IT system. Financial auditor 1 considered physical security, 
such as back-up, firewalls and virus detection, as the parts of IT which were least likely to 
evoke a need to bring in an IT specialist. This was because he considered his knowledge 
within those areas to be sufficient. Areas that were more likely to evoke such a need are ac-
cess and automatic processes. He also mentioned changes in IT as an important aspect to 
consider. 

Financial auditor 2 looked at back-up routines during an audit, but never looked at fire-
walls and virus protection. He said that the companies that he audits were so small that the 
financial department might just be one or two persons, and that it therefore was not neces-
sary to formalise and document the division of tasks. Neither did he look at access routines. 
Financial auditor 2 said that nine of ten of his clients use standardised software, and he saw 
no reason to test these. Some client companies do use adapted software, and he pointed out 
that;  

 “...those who buy more specific systems that they adapt to their companies, then I often 
see that problems occur, but I have no possibility to examine them” (Financial auditor 2, per-
sonal communication, 2005-04-22, own translation) 

As mentioned earlier he considered trade over the internet and high level of transaction in-
tensity to be criteria which might make him consider bringing in an IT specialist. 

8.3 Model development 3 

8.3.1 Seeking patterns 
Our analysis of the user study also began with data reduction and classification, in the same 
way as in the expert study. In Model development 3  this process had two aims. First to 
find relations between each interviewee’s answers and to compare similarities and differ-
ences between the interviewees’ answers. Second to compare the answers from the expert 
study with the user study. The result of this process can be found in the two tables below. 
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Table 13 User study: Seeking patterns through classification 

Name Financial auditor 1 Financial auditor 2 Connections Comparison 

IT audit definition IT audit as a part of the in-
ternal control 

Test the software and its 
controls, part of the internal 
control. 

Both consider IT au-
diting to be part of 
the internal control. 

Use of checklists Follows the Swedish Asso-
ciation of Auditors checklist 
when evaluation the IT sys-
tem in a client company. 

 Financial auditor 1 
does look at IT dur-
ing an audit, Finan-
cial auditor 2 does 
not. 

Risk perception Important in general, but 
personally not affected. 

Errors usually made by 
people, not the software. 

IT risks Little risk with IT in com-
panies with standardised 
software 

Little risk with IT in small 
companies. 

Both financial audi-
tors sees little risk 
with IT in their client 
companies since they 
are small and mainly 
use standardised 
software. 

Audit size The cost of an IT specialist 
should not affect the deci-
sion. 

Considers his client com-
panies too small to require 
an IT specialist 

The cost of an IT specialist 
should be compared with 
the benefit of bringing one 
into the audit. 

Considers his client com-
panies too small to require 
an IT specialist 

Financial auditor 1 
does not think the 
cost of an IT special-
ist should affect the 
decision, Financial 
auditor 2 thinks that 
it shoul be consid-
ered. 

Use of IT specialist - Never - Never  

Characteristics - IT critical resource/     
dependency on IT 

- Automatic processes 

- Changes in IT 

- High transaction intensity 

- Adapted software 

 

Financial auditor 1 
had been approved 
less than five years, 
and was quite young. 
He was also aware of 
the risks associate 
with IT and did 
evaluate IT as a part 
of his financial audit, 
but did not see IT 
risks as a major prob-
lem in his small client 
companies.  

 

Financial auditor 2 
had been authorized 
for more than twenty 
years. He barely 
looked at IT at all 
and did not consider 
IT risks to be promi-
nent in his client 
companies. Any risks 
associated with IT 
was due to the soft-
ware, and he trusted 
the people in his cli-
ent companies. 

 

 

 

Table 14 Comparison between expert study and user study 

Name Expert study User study 

IT audit  Understanding how IT supports the client 
company. 

An assessment of the use of IT, the risks 
related to IT and the controls included in 
IT. 

Testing software as a part of the internal 
control. 

Use of checklists One specialist worried about the use of 
checklists without understanding the rea-
son behind the questions. 

One auditor follows the Swedish Associa-
tion of Auditors checklist when evaluation 
the IT system in a client company. 

Risk perception High risks of IT require reliable controls, 
structured method of control required. 

Important in general, but personally not 
affected. 

Errors usually made by people, not the 
software. 

IT risks Lack of understanding of IT. IT auditing 
not having a prominent role within the 
Swedish audit profession. 

Little risk with IT in small companies with 
standardized software. 

Audit size Small companies may have complex IT 
structure. 

The size of the audit budget affects the 
motivation to bring in an IT specialist.  

 

Small client companies do not require an 
IT specialist 
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Characteristics - Access routines 

- Adapted software 

- Automated processes 

- Back-up routines 

- Changes in IT  

- Dependency on IT 

- Documentation 

- Many transactions 

- Understanding of IT 

- Adapted software 

- Automatic processes 

- Changes in IT 

- Dependency on IT 

- High transaction intensity 

 

8.3.2 Applying theoretical perspective 
At this point during the model development we focused on what the user study has con-
tributed with. While Model development 2 focused on integrating literature, previous re-
search and the expert study, this section instead integrated Model development 2 and the 
user study. Again we applied the theoretical framework to the results from the study to en-
sure that we had considered all relevant information before drawing our conclusions. The 
result from this analysis is the text and the subsequent summarizing table below.  

During the user study we found that both financial auditors thought that an IT audit was 
part of the internal control. Financial auditor 2 added that he considered IT audit to 
mainly be about testing the software. Both financial auditors also thought that risks related 
to IT were not very relevant issues during their audits, since they mainly audit small client 
companies. Their reasoning was the opposite of that of IT specialist 2 who said that IT in 
small companies may very well be complex. We found it interesting that although both fi-
nancial auditors said that they had little or no IT training neither of them considered risks 
related to IT very high. Subsequently neither of the financial auditors had ever brought an 
IT specialist into the audit process. This confirmed the results in the study by Hunton et al. 
(2004, p. 20-22) which stated that financial auditors might not understand the risks related 
to IT and hence be reluctant to bring in IT specialists. This point was also stressed by IT 
specialist 2, who emphasized that a financial auditor who does not understand the need to 
bring in an IT a specialist are not likely to do so. 

However, it should be acknowledged that both financial auditors mainly audit owner gov-
erned companies which are small and usually only use standardised software. Standardised 
software is more difficult to interfere with, but that does not mean that it is impossible for 
personnel with IT knowledge. If this was not possible then it would not have been possible 
to create the software in the first place. Our concern was the presumption that both finan-
cial auditors made that IT risks were really not relevant to them just because their client 
companies were small and mainly used standardised software. Financial auditor 2 even 
stated that it was mere chance if he identified errors in IT in his client companies. Although 
financial auditor 1 seemed to go through many important aspects of IT during his audits, 
when following the SRS check list, we agreed with IT specialist 2 that there was a risk when 
financial auditors follow such check lists if they do not understanding the reasoning behind 
the questions included in the list.  

The audit recommendation RS 620 stated that a specialist should be brought into the audit 
process when materiality and risk required an issue to be looked more closely at and it was 
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not possible to do this with other available audit proof. Materiality and risk were an assess-
ment which financial auditors always were required to make during an audit. However, as 
stated by Bell et al. (1998, p. 15) while financial auditors generally had good understanding 
of traditional information systems, they may lack understanding of technology based in-
formation systems. If the variables materiality and risk were used to decide whether to bring 
in an IT specialist or not, then our conclusion was that this assessment depends on their 
perception of IT risk. The interviewed financial auditors both referred to the third variable, 
availability of other audit proof, as their reason for not needing to bring in an IT specialist, 
i.e. that they considered their client companies to have so few transactions that it is possible 
to audit around the IT. 

Financial auditor 1 agreed with the interviewed IT specialists that how critical a resource 
the IT was in a client company, i.e. the dependency on IT, should be considered when de-
ciding to bring in an IT specialist. Financial auditor 2 mentioned a high level of transaction 
intensity as a conclusive criteria that would made him consider bringing in an IT specialist. 
Both of these criteria, dependency and transaction intensity, therefore remained in our de-
cision model.  

After conducting the expert study we concluded that financial auditors can not be expected 
to understand and assess adapted software. The user study has confirmed that adapted 
software is not common in small client companies. Financial auditor 2 said that ninety per-
cent of the companies that he audits use standardised software, while financial auditor 1 
said that most of his client companies use standardised software. However, this meant that 
there are small client companies that use adapted software, which made this an area which 
should remain in the model. Financial auditor 2 stated that adapted software cause prob-
lems but that he has no possibility to examine them. Hence, the classification between 
standardised and adapted software should be a starting point in our decision model. 

Changes in IT are considered important by both the IT specialist as well as financial audi-
tor 1. However, even though FAR stated that a financial auditor should know enough 
about computerized information systems to be able to examine what has been done, knowl-
edge about changes made within software can not be included in this. Financial auditor 2 
emphasized that if he was to look at the programming of IT systems, then he would require 
an IT specialist. Programming knowledge is possessed by those who create software, hence 
people with much specialised IT knowledge, and is not something financial auditors can be 
expected to understand. Therefore changes in IT would not be a useful criteria to include 
in the decision model.  

The SRS check list that financial auditor 1 uses to assess IT includes questions on docu-
mentation of the IT system. This corresponded with our conclusion from literature, previ-
ous study and the expert study that documentation was a relevant criteria to include in the 
decision model. Financial auditor 2 said that he thinks his client companies are too small to 
require formalised documentation. However, since he also said that most errors depend on 
users rather than software, one might conclude that proper documentation might be a way 
to lessen errors made by users. 

The expert study led to the conclusion that controls in automatic processes might lessen the 
risk of manual errors made by people, even though literature suggested that automatic 
processes might lead to increased risk because of the difficulty to understand how they are 
connected. Our reason for this was that both IT specialists emphasized that the more 
automatic processes the better. The user study did not lead to any deeper discussion regard-
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ing this and hence our standpoint, that presence of automatic processes should lessen the 
need to bring in an IT specialist in our decision model, remained. 

Literature, previous research and expert study all agreed that access and back-up routines 
are of high importance. The SRS check list used by financial auditor 1 assesses both access 
and back-up routines and the documentation of them. Financial auditor 2, on the other 
hand, looked at back-up routines but never examined access routines. Despite this we con-
cluded that both areas should be included in our model.    

Two additional areas were discussed in the expert study, but not included in the decision 
model. The first area was lack of firewalls and virus detection software as possible sources of 
risks, which was not included because it was not brought forward during the expert study. 
Since financial auditor 1 considered this area to be one that he knew himself and financial 
auditor 2 did not consider it relevant enough during an audit to look at it at all, we con-
cluded that it should not be included in the model. The same goes for the second area, lack 
of investment in IT, because the user study confirmed that it is less relevant when auditing 
small client companies. 

The table below shows the development between the first, second and third steps of the 
model development.  

Table 15 Model development 3 

Criteria Model development 1 Model development 2 Model development 3 

Access routines (authentication and authorization) X X  

Adapted/specialised software X X X 

Automated processes X X X 

Back-up routines X X  

Change since previous audit X   

Changes in IT  X X 

Dependency on IT  X X 

Dependency on third parties X   

Documentation  X  

E-commerce system X   

Fire-wall X   

Identify and follow audit trails X   

Integrated processes X   

Interdependency between activities X   

High transaction intensity X  X 

Number of transactions  X  

Understanding of IT  X  

Wireless LAN X   

Virus-detection program X   

 

8.3.3 The model 
The user study led to some changes in the model. Based on the previous model, we devel-
oped the decision model below. This model was also sent to the interviewed users for vali-
dation. 
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Figure 8 Model layout after user study  

Our analysis in the previous section showed that a question of whether adapted software 
was present in the client company should be a prioritised classification. Hence, we decided 
that after the initial question on identifying the most critical process in the client company 
and how this process was affected by the IT, the first ramification should be this classifica-
tion.  

If there are no adapted software present, i.e. that all software are standardised, then the next 
question was the dependency on IT. The importance of this step was explained both in 
model development 2 and in the analysis of the user study. If there was low dependency on 
IT in a client company then our recommendation was that there did not seem be a need to 
bring in an IT specialist. As in model development 2 this presupposed that the financial 
auditor is confident in the evaluation made at each ramification leading to this recommen-
dation. If there is only standardised software in a client company with high dependency on 
IT then the next question is whether there are formalised and controlled access and back-up 
routines present. Again, the importance of access and back-up routines has been explained 
earlier. If no such routines are present then our recommendation is that the financial audi-
tor should consider bringing in an IT specialist into the audit process. On the other hand, 
if such routines are present then our recommendation is that there does not seem to bring 
in an IT specialist.  

IF CONFIDENT IN 
CHOICES MADE, THEN 
IT DOES NOT SEEM TO 
BE A NEED TO BRING IN 

AN IT SPECIALIST. 

WHICH IS THE COMPANY�S 
MOST CRITICAL PROCESS 

AND HOW IS THIS 
AFFECTED BY THE IT IN 

THE COMPANY? 

TRANSACTION INTENSITY 
IN THE COMPANY? 

THERE IS A NEED TO 
CONSIDER BRINGING 

AN IT SPECIALIST INTO 
THE AUDIT  

KNOW

YES

NO

IF CONFIDENT IN 
CHOICES MADE, THEN 
IT DOES NOT SEEM TO 
BE A NEED TO BRING IN 

AN IT SPECIALIST. 

WHAT DEPENDENCY DOES 
THE CLIENT COMPANY 

HAVE ON TIS IT? 

HAS THE COMPANY 
RELIABLE AND 

FUNCTIONING ACCESS 
AND BACK-UP 
ROUTINES? 

DOES THE CLIENT COMPANY 
USE ADAPTED SOFTWARE?

IS IT POSSIBLE TO 
FOLLOW AUDIT 

TRAILS THROUGH 
PROPER 

DOCUMENTATION? 

ARE THERE 
AUTOMATIC 

PROCESSES PRESENT 
IN THE  IT 

STRUCTURE? 

THERE IS A NEED TO 
CONSIDER BRINGING 

AN IT SPECIALIST INTO 
THE AUDIT  

IS THERE A NEE TO BRING AN AN IT 
SPECIALIST INTO THE AUDIT PROCESS? 

IF CONFIDENT IN 
CHOICES MADE, THEN 
IT DOES NOT SEEM TO 
BE A NEED TO BRING IN 

AN IT SPECIALIST. 

HAS THE COMPANY 
RELIABLE AND 

FUNCTIONING ACCESS 
AND BACK-UP 
ROUTINES? 

THERE IS A NEED TO 
CONSIDER BRINGING 

AN IT SPECIALIST INTO 
THE AUDIT  

WHAT DEPENDENCY DOES 
THE CLIENT COMPANY 

HAVE ON TIS IT? 

DO NOT 
KNOW 

HIGH HIGH 

LOW LOW

YES 
YES 

YES 

YES 

NONO

NO 

NO

HIGH LOW 



 User study  

67 

If there is adapted software present in a client company then the subsequent question is 
whether the dependency on IT is high or low. As before a low dependency on IT leads to 
the recommendation that there does not seem to be a need to bring in an IT specialist. A 
high dependency on IT on the other hand leads to the question of whether there is proper 
documentation present. When there is proper documentation present then the next ques-
tion is whether there are formalised and controlled access and back-up routines present. 
The recommendation following this question is the same as when there was no adapted 
software present. When there is a lack of proper documentation then the subsequent ques-
tion is instead whether there are automatic processes present. As concluded earlier such 
presence might include controls which lessen the risk of manual errors and the next ques-
tion is then whether there are formalised and controlled access and back-up routines pre-
sent. A lack of such controls means that a client company that is dependent on its IT has 
neither the possibility to follow audit trails through documentation nor automatic controls 
which might prevent human errors, which leads to a recommendation that the financial 
auditor should consider bringing an IT specialist into the audit process. 

As in model development 2, if the financial auditor can not identify the most critical proc-
ess in the client company and how this process is affected by the IT, then the subsequent 
question is instead to establish the transaction intensity. Many transactions indicate that an 
IT specialist should be brought in, since the financial auditor was unable to identify the 
most critical process. Few transactions on the other hand indicate that it is possible to audit 
around the computer and hence that it is sufficient to ensure that there are formalised and 
controlled access and back-up routines present. 
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9 Model validation 
 

    

 

9.1 Validation of criteria 
According to Walske (1986, pp. 88-89) the objective of a decision model is to improve the 
effectiveness of a decision through improved knowledge, understanding and organisation of 
a decision. People have limited rationality and it is therefore important that a decision 
model includes the most important variables and their relations. To establish that our pro-
posed decision model fulfils this, we conducted a model validation. During this validation 
the decision model presented in Model development 3 was brought back to the financial 
auditors from the user study. Based on validation theory we formulated three questions 
which the financial auditors were requested to consider when assessing the decision model. 
The reasoning behind these questions can be found in section 3.1.7. 

There are three aspects to consider when validating a model. The first aspect is that the as-
sumptions made in the model must correspond with reality (Hägg and Wiedersheim-Paul, 
1984, pp. 86-88). We conducted the expert study to ensure that we identified all relevant 
criteria that should be included in the decision model and we conducted the user study to 
ensure that only those criteria were included in the decision model that were relevant for 
the intended users. During the validation of the decision model we asked the financial 
auditors;   

! Do the criteria included in the model correspond with your opinion of what is relevant 
for a financial auditor when deciding whether or not to bring in an IT specialist into 
the audit process? If not, what would you like to change? 

Financial auditor 1 questioned the presence of the possibility to answer “do not know” in 
the initial question regarding the most critical process in the client company and how this 
process is affected by IT, because he did not think that anyone unable to answer this ques-
tion should be an auditor in that client company at all. As explained in section 7.3.2 this 
initial question was included because both the interviewed IT specialists in the expert study 
emphasised the importance of understanding how IT supports a client company. We 
wanted to agree with financial auditor 1 that this question should not be necessary, but 
previous studies have, as shown earlier, shown that financial auditors sometimes overesti-
mate their knowledge in IT. This initial question forces the financial auditor to question 
his understanding of IT, which was crucial for the model. 

Financial auditor 2 responded to the first validation question with two comments. First, he 
agreed with the importance of following audit trails through proper documentation. Sec-
ond, he mentioned the importance of risk and materiality during an audit and wondered 
why it was not included in the decision model. However, risk and materiality are concepts 
which are equally important during a financial and an IT audit and hence are concepts 
which financial auditors can be expected to keep in mind at each ramification in the deci-
sion model. Our conclusion is that the included criteria do not need to be changed and that 
the included criteria and identified relations make our model a simplification of the reality 
in which it is to be used. 

This chapter describes the  validation of the model.
The model was brought back to the financial audi-
tors from the user study, who gave us their opinion
on its usefulness. 
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The second aspect that Hägg and Wiedersheim-Paul (1984, pp. 86-88) point out as impor-
tant when validating a model is that the model needs to be suitable for the intended user. 
We conducted the user study ensure that we understood the situation in which the decision 
model would be used. During the validation of the decision model we asked the financial 
auditors;   

! Is there something in the decision model which needs to be clarified or better defined? 

Financial auditor 1 mentioned a need to better define what we meant by ”are there auto-
matic processes present in the IT structure”. Hence we decided to change this question and 
instead ask ”are there automatically initiated processes present” which should clarify what 
type of processes we are looking for. Financial auditor 2 did not require any further defini-
tions in the decision model. Hence, it seemed that the use of complete sentences in the 
questions in the decision model rather than key words was a successful choice. 

9.2 Validation of recommendations 
The third and final aspect mentioned by Hägg and Wiedersheim-Paul (1984, pp. 86-88) is 
whether the model fulfils its purpose. This is the most important question in this thesis 
since the aim of a thesis is to fulfil its purpose, the purpose of this thesis is to create a  deci-
sion model for how small audit firms should decide when to bring an IT specialist into the 
audit process. Such a decision model would be useless if it did not solve the identified prob-
lem; the infrequency with which financial auditor bring in IT specialists. During the valida-
tion of the decision model we asked the financial auditors;   

! Do the recommendations in the decision model correspond with your opinion of what 
is realistic to expect from an audit? If not, what would you like to change? 

Financial auditor 1 thought that the decision model correspond with his opinion of what is 
realistic to expect from an audit. Financial auditor 2 did not suggest any changes regarding 
how realistic the recommendations in the model are. Financial auditor 1 also added that he 
finds the decision model useful in a decision to bring an IT specialist into the audit process 
and that there is a connecting thought throughout the model.  

The model validation led to clarification of one of the questions in the model; a change of 
the wording on automatic processes. We established that the included criteria, their rela-
tions and resulting the recommendations are relevant and useful for the intended users.
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10 Decision model 
      
 
 
 

10.1 Conclusion: Our final decision model 
Our decision model is an illustration of our theory on how a financial auditor should de-
cide to bring an IT specialist into the financial audit process. It is a generalisation of the ob-
servations we have made during the creation of this thesis. Each recommendation in the 
decision model is based on identified patterns of critical criteras from the theoretical and 
empirical material.  

The final decision model looks as follows; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 Our final decision model  
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In this chapter our final decision model is presented and 
its possibility to improve the decision making involved 
when bringing an IT specialist into the audit process is 
discussed. This chapter also includes a discussion on valid-
ity and reliability of the study. 
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The purpose of this thesis was to develop a decision model for how small audit firms should 
decide to bring an external IT specialist into the audit process. The model should primarily 
aim to help identify those characteristics of IT in a client company that is being audited 
that a financial auditor should consider in this. When assessing whether this purpose has 
been fulfilled, one must ask whether the model can be used to improve the effectiveness of 
the decision, i.e. if the decision model can lessen the identified infrequency with which IT 
specialists are brought in? 

As explained before there is an audit recommendation on bringing any type of specialist 
into the audit process, RS 620, which helps the financial auditor in the decision to bring in 
an IT specialist. RS 620 states that;  

“When deciding whether there is a need to use a specialist in the audit process, the auditor should 
consider 
- Materiality of the item in question in the annual accounts 
- The risk of errors, considering the nature and complexity of the item in question 
- The quantity and quality of other available audit proof” (FAR, 2002a, p. 170, own transla-

tion) 

We find that our decision model is consistent with this recommendation. Our decision 
model considers materiality through looking at dependency on IT and it considers the risk 
of errors due to complexity through questioning the financial auditors ability to identify 
how IT affects the most critical process in the client company. Finally we find that our de-
cision model also considers other available audit proof through making repeated distinc-
tions between auditing through or around the IT in the client company. In addition, our 
decision model identifies other charateristic of IT which may be considered. The three em-
pirical steps of our research process; the expert study, the user study and the model valida-
tion, lead us to the conclusion that all relevant criteria and only those criteria that is rele-
vant are included in the model. We also conclude that the analysis, based on literature, pre-
vious research, the expert study, the user study and the model validation, gave an extensive 
foundation for the identification on how these criteria were related and subsequently the 
recommendations given. In this way our decision model may increase the use of IT special-
ists, because it does indicate what characteristics of IT that should be considered. However, 
we do acknowledge that we have limited possibilities of affecting financial auditors’ attitude 
towards bringing in IT specialists through this model. We tried to formulate the questions 
in the model in the simplest way possible, because the choices in the decision model where 
the answer is other than yes/no, i.e. those with the choice high/low, is based on judgements 
by the user and those judgements are subjective. Since attitude depends on knowledge and 
risk perception, it was our intention to create a decision model that may also increase fi-
nancial auditors awareness of the risks associated with IT and the limitation of their own IT 
knowledge, through the identification of those questions to ask in a decision to bring an IT 
specialist into the audit process. The strength of the identified criteria in the decision model 
is also the strength of the possibility of achieving this awareness.  

 



 Decision model 

72 

10.2 Critique 

10.2.1 Validity 
The main aspect of validity in this thesis is the model validation, which was described in 
Chapter 9. However, it is also important to assess the validity of the thesis as a whole i.e. 
our entire research process.  

When assessing the validity one usually asks whether what is measured is what was intended 
to measure. In qualitative studies this questions is not interesting, since the aim is not to 
measure anything (Eneroth, 1984, p. 59). Rather it is a question of  the validity of the con-
clusions made, i.e. it is related to the way we as researchers apprehend and draw conclusions 
from the empirical material (Eriksson & Wiedersheim-Paul, 1999, pp. 38-39). The validity 
in our study may have been affected by the use of open aimed interviews, because such less 
structured interviews may increase the risk that the different context in which the answers 
are apprehended lead to different conclusion drawn from similar statements. To strengthen 
the validity the interview guide was sent to the interviewees two days before each interview 
to lower the risk of misunderstandings, by giving the interviewees time to prepare their an-
swers. 

Maxwell (1996, pp. 89-90) discusses three different aspects of validity; theory, description 
and interpretation.  

- Theory is the first aspect of validity. The main threat to the theoretical validity is that 
the researcher does not collect or pay attention to data because it is contradictory, or 
that alternative explanations or understandings of the phenomena that studied is not 
considered (Ibid.). This aspect is impossible to prove, however the important thing is to 
be aware of this threat and we regularly checked this with ourselves and tried to include 
as many different viewpoints as possible. 

- Inaccuracy or incompleteness of data is the main threat to valid description. To solve 
this problem the researcher should always use audio or video recording of observations 
and interviews. These recordings should then be transcript to verbatim transcriptions. 
This procedure largely solves the problem of invalid descriptions (Ibid.). While conduct-
ing our interviews we used a tape recorder to secure that we did not lose any important 
information. After the interviews the recordings were transcript verbatim to ensure that 
no valuable information was lost and to make an analysis possible. Due to the fact that 
we got access to some confidential material we have not included the interview tran-
scripts in the thesis. As discussed in Chapter 3 we are aware that the use of a tape re-
corder during the interview may hamper the interviewee’s answers. During the inter-
views we observed that one of the interviewees felt uncomfortable with the tape re-
corder, but relaxed when he was ensured that he would remain anonymous. For this rea-
son we decided to keep all interviewees anonymous. 

- The final aspect is interpretation. The main threat to valid interpretation is that the re-
searchers impose their own framework or meaning, rather than trying to understand the 
perspective of the interviewees and the meanings they attach to their words and actions. 
There are many possible way that this happens, for example not listening for the partici-
pants’ meanings, not being aware of your own framework and assumptions or asking 
leading, closed, or short-answer questions that don’t give participants the opportunity to 
reveal their own perspective. Doing member checks, i.e. that the researcher solicits feed-
back about the data and conclusions from the people that are included in the study, 
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helps the researcher to avoid invalid interpretations (Ibid.). While conducting the inter-
view and while analyzing the material we used the methods described earlier in Chapter 
2 and 3 to ensure that we were as objective as possible. Through the extensive literature 
study conducted before the interviews we tried to gain an as clear picture as possible to 
the different problem areas concerning IT auditing. This helped us to better understand 
the different areas of IT auditing that the interviewees discussed and the pre-
understanding that we had gained helped us to focus on what each interviewee tried to 
point out as especially important or problematic. As discussed previously we used open 
questions in the interviews which made it possible for the interviewees to express their 
point of view without being forced to answer due to given alternatives. This has made it 
possible for us to better understand each interviewee’s experiences of the problems con-
cerning IT auditing. To avoid invalid interpretations we sent the first draft of the thesis 
to each interviewee to secure that no misunderstandings had been made during our 
analysis.  

10.2.2 Reliability  
Reliability refers to the extent of which the result can be repeated, i.e. it is about the reli-
ability of the collection of data. Again, no measurements are used in qualitative studies, and 
hence it is not about the reliability of measurement, but rather the reliability of the whole 
method (Eneroth, 1984, p. 59). Since the term reliability does not seem to correspond very 
well to qualitative studies, Lincoln and Guba (1985, in Merriam 1994, pp. 182-183) argue 
that the term degree of dependency can be used instead. Goetz and LeCompte (1984, in 
Merriam 1994, p. 183) points out three ways to secure that the results are dependent on 
the gathered material. Those three ways are the researcher’s position, triangulation and “to 
follow the same path”.   

- The first way considers the researcher’s position. The researcher should explain the un-
derlying assumptions and theories, the researcher’s position in relation to the examined 
interviewees, the sample criteria and how the chosen interviewees should be described 
and finally the social construction, i.e. the interviewees’ environment, in which the data 
is collected (Ibid.). Our philosophical foundation is described in Chapter 2 and the 
theories that are used in this thesis are described in Chapter 4, 5 and 6.  The criteria for 
sampling are explained in detail in section 3.1.3.2. and 3.1.5.2. The social construction 
in which the data is collected is briefly explained in the introduction to each interviewee. 
This makes it possible for the reader to gain an individual view of the knowledge of the 
interviewees. Concerning our position in relation to the interviewees we tried to remain 
as objective as possible, as described in Chapter 2. 

- Triangulation refers to that the researcher uses different sources for gaining information, 
different kinds of data collection methods and different methods of analysis. Triangula-
tion strengthens both the internal validity and the reliability (Ibid.). In our study we 
used three main sources to gain information about the IT auditing process. Those 
sources are the literature study, the expert study and the user study. Our method of 
analysis shifts between analysis and synthesis to ensure that we considered all possible in-
terpretations of the material. According to Merriam (1994, pp. 193-194) one way to 
strengthen the triangulation is that the researcher afterwards controls the interpretations 
that are done with the interviewees. As mentioned earlier we sent the first draft of the 
thesis to the interviewees.  

- To make it possible for an independent marker to “follow the same path” and acknowl-
edge the results from the study the research procedure must be described in detail. The 
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researcher must describe the data collection, the method of analysis and which decisions 
that has been made during different stages in the research. The different procedures 
should be so well explained that it is possible for other researchers to use it as a manual 
for re-produce the study (Goetz and LeCompte, 1984, in Merriam 1994, p. 183). To 
fulfil these criteria we made a detailed description of the research process and the differ-
ent choices that were made during the study, which is has thoroughly been described 
throughout Chapter 3. 

10.2.3 Reflections on our methodological approach 
We have tried to use our reason rather than experiences during the development of our de-
cision model. This turned out to be easier than expected since neither of us had much 
knowledge about IT auditing when we began the study and hence had few expectations 
about how the resulting decision model would look.  

The combination of conducting a qualitative inductive study does limit the possibility to 
generalise the results due to the fact that the empirical material is based on a small number 
of observations that is specific for a certain situation, time or group of people. The deduc-
tive starting point might in some ways have increased this possibility due to the initial study 
of existing theory and previous study that provided a foundation for the empirical study. 
This retroductive approach gave us the possibility to analyse theoretical and empirical ma-
terial together which strengthened our decision model. 

10.3 Suggested further studies 
During the research process we have reacted to how little attention IT auditing is given in 
Swedish audit literature. Hence it would be interesting to see a study which evaluates the 
complexity of IT in Swedish companies in the purpose of drawing attention to the impor-
tance of this area. 

Our user study was primarily aimed at ensuring that the decision model was limited to the 
needs of the intended user. However, we acknowledge that the model validation would 
have had more strength if we had had the time to let our financial auditors actually use the 
decision model during an audit. Due to time limitations when writing a thesis this was not 
possible, and we welcome further studies with the purpose of validating the decision model. 

10.4 Final comment 
We would like to thank the IT specialists and financial auditors who gave us time and valu-
able information during the interviews. We would also like to thank our opponents who 
provided us with many useful comments during the research process. Finally we would like 
to thank our tutor for his assistance and opinions throughout the work with this thesis.
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Appendix A: Litterature search  
The following search engines and search words were used. The search words were com-
bined in all relevant ways. 

Search engines Search words 
- ABI/Inform Global 
- Academic Search Elite  
- Artikelsök 
- Digitala vetenskapliga arkivet 
- Emerald Fulltext 
- Handelshögskolan i Göteborg 
- Handelshögskolan i Stockholm 
- Högskolan i Jönköping 
- IESBS: International encyclopedia of 

the social and behavioural sciences 
- JSTOR 
- LIBRIS Uppsök 
- Linköpings universitet 
- Luleå Tekniska Högskola 
- ScienceDirect 

- audit 
- choice 
- computer 
- data 
- decision 
- development 
- information technology 
- IT 
- revision 
- model 
- revisor 
- small 
- små 
- specialist 
- validity 
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Appendix B: Audit standard RS 620 
 

RS 620 Användning av en specialist i revisionsarbetet 

Inledning 

1. Syftet med denna revisionsstandard (RS) är att lägga fast standarder för och ge 
vägledning när en revisor använder arbete utfört av en specialist som revisionsbevis. 

2. När revisorn använder det arbete som utförts av en specialist, skall han eller hon skaffa 
tillräckliga och ändamålsenliga revisionsbevis för att detta arbete tillgodoser revisionens 
syften. 

3. Med ”specialist” menas en person eller ett företag som har särskild skicklighet, kunskap 
och erfarenhet inom ett särskilt område utanför redovisning och revision. 

4. Tack vare sin utbildning och erfarenhet har revisorn kunskap om affärsförhållanden i 
allmänhet men förväntas inte ha expertkunskap som en person som är utbildad eller 
kvalificerad för något annat yrke eller någon annan sysselsättning t. ex. aktuarie, ingenjör 
eller jurist. 

5. En specialist kan vara  

a) anlitad av företaget, 

b) anlitad av revisorn, 

c) anställd av företaget eller 

d) anställd av revisorn. 

När revisorn använder sådant arbete som utförts av en specialist som är anställd hos honom 
eller henne, anses det utfört av den anställde i egenskap av specialist snarare än i egenskap 
av assistent i revisionen i den mening som avses i RS 220 ”Kvalitetskontroll i 
revisionsarbetet”. Följaktligen behöver revisorn i dessa fall vidta de åtgärder som är 
relevanta för den anställdes arbete och vad som kommit fram av det, men han eller hon 
behöver normalt inte bedöma den anställdes skicklighet och kompetens för varje särskilt 
uppdrag. 
Att avgöra behovet av att använda en specialist i revisionsarbetet 

6. Under revisionens gång kan revisorn, i samverkan med företaget eller på egen hand, 
behöva skaffa revisionsbevis i form av rapporter, utlåtanden, värderingar och uttalanden av 
en specialist, t. ex. 

• Värdering av vissa sorters tillgångar, t. ex. mark och byggnader, maskiner och 
anläggningar, konstverk och ädelstenar, 

• bestämning av tillgångars kvantitet eller fysiska status, t. ex. mineraler lagrat i högar, 
mineral- och oljefyndigheter under jord samt maskiners och anläggningars återstående 
ekonomiska livslängd, 

• bestämning av värden ,ed hjälp av speciella tekniker och metoder, t. ex. aktuarievärdering, 
•  mätning av uppnådd och återstående färdigställandegrad för pågående arbeten samt 
• juridiska utlåtanden om tolkning av överenskommelser, stadgar och förordningar. 
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7. När revisorn avgör behovet av att använda en specialist i revisionsarbetet tar han eller 
hon hänsyn till 

a) väsentligheten när det gäller posten i fråga i årsredovisningen, 

b) risken för felaktigheter med hänsyn till den karaktär och komplexitet som den övervägda 
frågan har samt 

c) kvantiteten och kvaliteten på andra tillgängliga revisionsbevis. 

Specialistens kompetens och objektivitet 

8. När revisorn planerar att använda en specialist i revisionsarbetet skall han eller hon 
bedöma specialistens professionella kompetens. Detta innefattar att överväga  

a) om specialisten har professionell certifiering eller motsvarande av vederbörande 
yrkesorganisation eller medlemskap i sådan organisation samt 

b) vilken erfarenhet och vilket anseende specialisten har inom det område där revisorn söker 
revisionsbevis. 

9. Revisorn skall bedöma specialistens objektivitet. 

10. Risken för att specialistens objektivitet påverkas negativt ökar när specialisten är 

a) anställd i företaget 

b) anknuten till företaget på annat sätt, t. ex. genom att vara ekonomiskt beroende av det 
eller ha en ägarandel i det. 

En revisor som är oroad över att specialisten brister i kompetens eller objektivitet behöver 
diskutera alla betänkligheter med företagsledningen och överväga om det arbete som 
specialisten utför kan ge tillräckliga och ändamålsenliga revisionsbevis. Revisorn kan behöva 
vidta ytterligare granskningsåtgärder eller skaffa revisionsbevis från en annan specialist (efter 
att ha beakta förhållandena enligt punkt 7). 

Omfattningen av det arbete som specialisten utför 

11. Revisorn skall skaffa sig tillräckliga och ändamålsenliga revisionsbevis för att 
omfattningen av det arbete specialisten utför tillgodoser revisionens syften. Revisionsbevis 
kan skaffas via en genomgång av de direktiv som ofta lämnas i form av skriftliga 
instruktioner från företaget till specialisten. Sådana instruktioner till specialisten kan täcka 
områden som: 

• Syftet med och omfattningen av det arbete som specialisten utför. 
• En allmän beskrivning av de särskilda frågor som revisorn förväntar sig att specialistens 

rapport täcker. 
• Hur revisorn avser att använda specialistens arbete, inklusive att tredje part eventuellt 

kommer att informeras om specialistens identitet och engagemangets omfattning. 
• I vilken omfattning specialisten har tillgång till lämpliga dokument och register. 
• Klarläggande av specialistens eventuella anknytning till företaget. 
• Sekretessen när det gäller företagets information. 
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• Information om de antaganden och metoder specialisten förväntas använda sig av och hur 
förenliga de är med dem som använts under tidigare perioder. 

 
Om dessa frågor inte är klart beskrivna i skriftliga instruktioner till specialisten, kan 
revisorn behöva kommunicera direkt med specialisten för att skaffa revisionsbevis i detta 
avseende. 

Att bedöma det arbete som specialisten utför 

12. Revisorn skall bedöma hur ändamålsenligt specialistens arbete är som revisionsbevis 
för det påstående i årsredovisningen som övervägs. Detta innefattar att bedöma om det 
väsentliga i specialistens resultat återspeglas på ett riktigt sätt i årsredovisningen eller stödjer 
påståendena i dem samt att överväga de 

• källdata som använts, 
• antaganden och metoder som använts och hur förenliga de är med dem som använts 

under tidigare perioder och  
• resultat som specialistens arbete givit i ljuset av revisorns allmänna kunskap om 

verksamheten och resultaten av andra granskningsåtgäder. 
 
13. När revisorn bedömer om specialisten har använt källdata som är ändamålsenliga efter 
omständigheterna överväger han eller hon följande åtgärder: 

a) höra sig för om de eventuella åtgärder specialisten har vidtagit för att klarlägga om 
källdata är tillräckliga, relevanta och tillförlitliga samt 

b) gå igenom eller granska de data som specialisten använt. 

14. Det är specialistens ansvar att använda ändamålsenliga och rimliga antaganden och 
metoder liksom att tillämpa dem. Revisorn har inte samma expertkunskap och kan därför 
inte alltid ifrågasätta specialistens antaganden och metoder. Men revisorn behöver skaffa sig 
förståelse av de antaganden och metoder som använts och överväga om de är 
ändamålsenliga och rimliga, på grundval av sin kunskap om verksamheten och resultaten av 
andra granskningåtgärder. 

15. Om resultaten av specialistens arbete inte ger tillräckliga och ändamålsenliga 
revisionsbevis eller om resultaten inte är förenliga med andra revisionsbevis skall revisorn 
lösa frågan. Det kan innefatta att diskutera saken med företaget och specialisten, vidta 
ytterligare granskningsåtgärder, inklusive att eventuellt anlita en annan specialist, eller 
skriva en revisionsberättelse som avviker från standardutformningen. 

Hänvisning till en specialist i revisionsberättelsen 

16. När revisorn skriver en revisionsberättelse enligt standardutformningen skall han 
eller hon inte hänvisa till sådant arbete som utförts av en specialist. En sådan hänvisning 
skulle kunna missförstås och tolkas som en anmärkning från revisorn eller som en 
uppdelning av ansvaret, vilket inte är avsikten. 

17. Om revisorn, som ett resultat av sådant arbete som utförts av en specialist, beslutar sig 
för att lämna en revisionsberättelse som avviker från standardutformningen, kan det i vissa 
fall vara lämpligt att hänvisa till eller beskriva detta arbete (inklusive specialistens identitet 
och engagemangets omfattning), när revisorn förklarar anmärkningen. I dessa fall hämtar 
revisorn in specialistens tillåtelse innan han eller hon gör denna hänvisning. Om revisorn 
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inte får någon sådan tillåtelse och anser att en hänvisning är nödvändig skall han eller hon 
behöva konsultera en jurist. 

Jämförelse med ISA 620 

• Det finns inga skillnader mellan RS 620 och ISA 620. 
• Som framgår av fotnot 5 är det ”financial statements” (”finansiella rapporter”) som är 

föremålet för revisorn enligt de internationella revisionsstandarderna ISA. I denna och 
övriga RS är ”årsredovisning” motsvarande föremål.  
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Appendix C: Expert study interview guide 
 

1. Introduction to the Interviewee 

# Year of IT certification?  

# Type of IT certification? 

# (Year of financial authorisation)? 

# Time in present audit firm? 

 

2. IT knowledge 

# How would you define IT audit? 

# According to you, what does an IT audit entail? 

# How many IT audits do you perform each year? 

 

3. Perception of IT risks 

# How do you perceive IT risks, can they be avoided/controlled? 

# What do you see as the main risk with IT in small companies today? 

 

4. Characteristics of IT 

# Which characteristics of IT do you think should evoke a need for the financial auditor 
to bring in an IT specialist? 

Note that the purpose of the expert study is to identify relevant criterions for the user 
study and later for the decision model. Hence these questions are very open and vague - it 
is important that our opinions do not affect the questioned IT specialist. 
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Appendix D: User study interview guide 
 

1. Introduction to the interviewee 

# Year of authorisation? 

# Time in present audit firm? 

# How many financial audits do you perform each year? 

 

2. Introduction to the audit firm 

# Number of employees? 

# Number of authorized public accountants? 

# Number of approved public accountants? 

# How many financial audits does this firm conduct each year? 

# Size of the firms client companies? 

 

3. IT knowledge 

# Have you had IT training?   

# How would you estimate your own knowledge in information technology? 

# How would you define IT audit? 

# According to you, what does an IT audit entail? 

 

4. Perception of IT risks 

# How do you perceive IT risks in general, can they be avoided/controlled? 

# How do you see IT risks affection yourself? Can you avoid them/control them? 

# What do you see as the main risk with IT in client companies today? 

 

5. Use of IT specialists 

# How many times per year do you bring in an IT specialist? 

# What training and/or certification do these IT specialists have?  

# Do the costs associated with bringing in an IT specialist affect your decision? 
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6. Characteristics of IT 

# What characterises IT in a client company where you decide to bring in an IT special-
ist? 

# Do you include any of the following critera? 

- Presence of reliable internal control system?  

- Possibility of identifying and follow audit trails? 

- Presence of integrated processes? 

- Presence of automated processes? 

- Presence of interdependency between activities? 

- Presence of back-up routines? 

- Presence of dependency on third parties? 

- Presence of fire-wall? 

- Presence of virus-detection program? 

- Presence of wireless LAN? 

- Presence of e-commerce system? 

- Presence of authentication system? 

- Presence of authorization system? 

- Presence of IT developed and/or custom made outside the company? 

- Frequency of change in how activities or processes are carried out? 

 

 

  
 

 


