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ABSTRACT 

Contemporary enterprises are largely dependent on Information Technology (IT), which 

makes decision making on IT matters important. There are numerous issues that confuse 

IT decision making, including contradictive business needs, financial constraints, lack of 

communication between business and IT stakeholders and difficulty in understanding the 

often heterogeneous and integrated IT systems. The discipline of IT governance aims at 

providing the decision making structures, processes, and relational mechanisms, needed in 

order for IT to support and perpetuate the business. The adjacent discipline of enterprise 

architecture provides a broad range of frameworks and tools for model-based management 

of IT. Enterprise architecture is a commonly and successfully used approach, but the 

frameworks need to be adapted with respect to the concerns at stake in order to become 

truly useful.  

The IT organization includes all people involved in decision making regarding IT. The 

quality of the IT organization differs between enterprises and depends on aspects such as: 

are rights and responsibilities assigned to the appropriate people, are formalized processes 

implemented, and does proper documentation exist? This internal IT organization efficien-

cy is labeled IT governance maturity. One might argue that internal efficiency metrics of the IT 

organization are of moderate interest only. What really matters is the external effectiveness 

of services that the IT organization delivers to the business. This latter effectiveness is 

labeled IT governance performance. Even though it is reasonable to believe that enterprises with 

good IT governance maturity also achieve high IT governance performance, the validity of 

this assumption has never been tested. IT managementõs ability to make well-informed 

decisions regarding internal IT organization matters would increase if it were possible to 

predict IT governance performance.  

The contribution of this thesis is a method for model-based IT governance decision mak-

ing. The method includes a metamodel, i.e. a modeling language, and a framework for the 

assessment of IT governance maturity and performance. The method also allows predic-

tion of IT governance performance.   

This thesis is a composite thesis consisting of four papers and an introduction. Paper A 

presents an overview of the method for model-based IT governance decision making. 

Paper B presents the mathematical foundation of the prediction apparatus, i.e. a Bayesian 

network that is based on statistical data. Paper C presents how the method can be used in 

practice to support IT governance decision making. Finally, Paper D analyzes the correla-

tion of IT governance maturity and performance. The analysis is based on statistical data 

from case studies in 35 organizations. 

Keywords: IT governance, IT governance maturity, IT governance performance, Enter-

prise Architecture, Bayesian networks. 
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I NTRODUCTION  

OUTLINE OF THE THESIS  

This thesis is divided into five sections. The first section is an introduction with the back-

ground of the presented work, the purpose of the research, related works, a summary of 

the results in terms of the method for model-based IT governance decision support, con-

tributions made in the research, and a description of the research design for data collection 

and analysis. This is followed by four sections (Paper A through Paper D) with papers that 

constitute the bulk of the thesis, i.e. the details of the research and the results. Three of the 

papers have been published in conference proceedings. One paper is submitted to the 

Information Systems Management journal.  

BACKGROUND  

Contemporary enterprises are largely dependant on IT1. The number of information sys-

tems has been constantly growing over the past decades, and the systems have become 

more integrated with one another. IT is pervasive in most industries and supports both the 

core business and the administrative functions. A large enterprise, be it an electric utility, a 

car manufacturing plant, an investment bank or a hospital, employs hundreds of different 

information systems.  

Even though IT is a business enabler and a crucial support function, there exist several IT 

related problems. Firstly, many of the systems host redundant functionality as a result of 

for instance mergers and acquisitions, autonomous decentralized organizations responsible 

for acquisition of IT, or a lack of top level IT portfolio management. Secondly, legislations 

such as the U.S. Sarbanes Oxley Act [1] and the Swedish Svensk Kod för Bolagsstyrning [2] 

force enterprises to comply with requirements on information usage. Thirdly, increased 

security threats force enterprises to safeguard the information and protect the IT systems 

from intrusion and damage. At the same time, however, the information and the IT sys-

tems must be accessible to its users. Fourthly, unscheduled system downtime that hinders 

execution of business processes, or corrupted information resulting in erroneous decisions 

being made, are extremely costly and should be avoided. Fifthly, people issues such as 

organizational and geographic boundaries can delimit the interpersonal communication 

needed for IT to be managed and operated effectively. The list can be made much longer.  

                                                           

1 There are several common permutations of the acronyms IT (Information Technology), IS (Information Sys-
tems) and ICT (Information and Communication Technology), including IT, IS/IT, and IS/ICT. These are 
however used interchangeably throughout the thesis.  
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IT is a mean to achieve business excellence, as it provides a broad range of services to the 

enterprise and its customers. The rapidly changing business environment however requires 

IT to provide business flexibility, effective use of IT for growth, cost efficiency, and sup-

port for effective asset utilization. This means that there is a need for good IT governance in 

order to manage IT related problems, yet at the same time drive the business and provide 

the support needed. IT governance is all about decision making, although there are several 

slightly different definitions [3],[4],[5],[6],[7],[8],[9],[10]. In a literature study embracing 60 

articles on IT governance, the following definition that is used throughout this thesis was 

created [11]:  

IT governance is the preparation for, making of, and implementation of IT-related decisions regarding goals, 

processes, people, and technology on a tactical or strategic level. 

Further, we define the IT organization as all people involved in making IT-related decisions. 

The quality of the IT organization differs between enterprises and depends on things such: 

are rights and responsibilities assigned to the appropriate people, are formalized processes 

for important tasks implemented, does proper documentation exist? This internal IT or-

ganization efficiency is labeled IT governance maturity. One might argue, however, that inter-

nal efficiency metrics of the IT organization are of moderate interest only. What really 

matters is the external effectiveness of services that the IT organization delivers to the 

business. This latter effectiveness is labeled IT governance performance. But even though it is 

reasonable to believe that enterprises with good IT governance maturity also benefit from 

good IT governance performance, c.f. Fig. 1, the validity of this assumption has never been 

tested.  

 

Fig. 1. The assumption of the effect of IT governance maturity on IT governance performance. 

In the adjacent discipline of Enterprise Architecture, general methods and tools for manage-

ment of IT are found. The use of models is proposed to bring structure in a complex an 

ever changing management environment. Enterprise architecture supports decision making 

based on models of either the current situation or change scenarios [12],[13],[14]. The 

ability to make well-informed IT decisions regarding internal IT organization matters 

would be improved if, given the IT governance maturity, IT governance performance 

could be predicted. The main contribution of this thesis is a method for IT governance 

decision support based on enterprise architecture models. Finally, the method enables 

predictions of IT governance performance. 
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RESEARCH PURPOSE  

The purpose of the research presented in this thesis is to develop a method that provides 

IT governance decision support using enterprise architecture models. The method should 

permit modeling of IT organizations. The method should further enable assessment of IT 

governance maturity, i.e. the maturity of the internal processes of an IT organization, and 

assessment of IT governance performance, i.e. the performance of an organizations IT 

governance as seen from the business view point. The method should also enable prediction 

of IT governance performance, meaning that it should be possible to forecast the IT go-

vernance performance in an organization, given previous assessments of the relation be-

tween IT governance maturity and IT governance performance in other organizations.  

To summarize, the purpose of the research presented in this thesis is to develop a method 

that uses enterprise architecture models to support IT governance decision making, thereby 

enabling: 

 modeling of IT organizations 

 assessment of  IT governance maturity and IT governance performance 

 prediction of IT governance performance 

RELATED W ORKS  

In developing a method for model-based IT governance decision making, two main re-

search disciplines were covered: IT governance and enterprise architecture. This section 

presents related and competing theories within the two disciplines.  

IT GOVERNANCE 

There are many ways to design organizations for insightful yet efficient decision making 

and the field has been thoroughly investigated for many decades [15],[16],[17],[18], 

[19],[20],[21]. Transferred to the subset of the organizational theory that considers IT deci-

sion making, the general principles are still valid. IT governance deals with the structures, 

processes and relational mechanisms involved in IT decision making, and highlights ITõs 

business supportive, or business driving function. The discipline emerged in the mid-

nineties when Henderson, Venkatraman and Loh first used the term IT governance to 

describe the interfirm relationships involved in achieving strategic alignment between busi-

ness and IT [3],[22]. Since then, several authors have contributed to the understanding of 

IT governance, including [5],[6],[7],[8],[9],[10],[23],[24],[25],[26],[27],[28],[29], 

[30],[31],[32],[33],[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[45],[46],[47],[48],[49],[50

],[51],[52],[53],[54],[55],[56],[57],[58],[59],[60],[61],[62],[63],[64],[65],[66],[67],[68],[69],[70],[7

1],[72],[73],[74],[75],[76],[77],[78],[79],[80],[81],[82] and [83]. 
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From a practitionerõs point of view, frameworks that support IT governance decision mak-

ing have been developed. The IT Infrastructure Library, ITIL, [84] supports implementa-

tion of processes related to delivery and support of IT and also details establishment and 

maintenance of service level agreements and operation level agreements. ITIL receives 

massive support from practitioners all over the world, but the framework itself has tradi-

tionally provided little support for strategic IT concerns. Though improved in recent ITIL 

v3 publications [85], ITIL still does not cover the entire scope of IT governance and all 

decisions made by IT management [24].  

The Control Objectives for Information and related Technology, COBIT, [86] is the most 

well-known framework for IT governance maturity assessments [23],[24],[25],[28],[29],[83], 

It was first issued by the IT Governance Institute, ITGI, in 1998 and features a maturity 

model for IT governance, which follows the same principles as the Software Engineering 

Instituteõs Capability Maturity Model [87]. Though well-known, COBIT has been criticized 

by practitioners for being too extensive and therefore hard to apply in practice [81]. The 

lack of intersubjectivity in COBITõs model for maturity assessments, i.e. separate COBIT 

assessments of the same IT organization may not necessarily yield the same maturity level, 

has also been criticized [81]. A recent addition to COBIT is the Val IT framework [88], 

taking IT governance onto a higher level of abstraction by providing general directions on 

how to manage IT from a business point of view. 

The use of Balanced Scorecards has successfully been promoted as an approach for IT 

governance [89],[90],[91],[92],[93]. However, the Balanced Scorecards themselves do not 

provide any support of what such decisions should concern, as they merely describe a 

framework for rational selection and prioritization of difference choices. 

In the nearby discipline of strategic business-IT alignment, Hendersen and Venkatramanõs 

Strategic Alignment Model, SAM, discusses the importance of IT governance as a vehicle 

for IT and business alignment [3]. SAM is however, a purely conceptual approach which is 

acknowledged by the authors [3],[94]. Luftmanõs framework, which is partly based on the 

SAM, provides more pragmatic guidance for achieving strategic alignment between busi-

ness and IT and has been applied in 500 case studies [30],[95]. Even though Luftman pro-

vides useful rules of thumb [94],[96],[97] the suggested top-down approach for assessment 

of business-IT alignment has been criticized for its lack of validity [96],[98].   

In the early 2000õs, MIT researchers Weill & Ross conducted a large set of case studies on 

IT governance performance of financially top-performing organizations. Their research 

method and the findings from more than 250 organizations were published in a book [9] 

that is perhaps the most widely cited work in the entire discipline of IT governance today. 

Though simple and sometimes criticized therefore [99], Weill & Rossõ IT governance per-

formance definition is straightforward, easy to use and well-recognized. It has therefore 

been widely used by researchers and practitioners for benchmarking purposes 

[24],[27],[28],[100],[101],[102]. Another approach is presented by Dahlberg and Lahdelma, 

who have synthesized IT governance literature in their quest for a broad framework of 
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business value delivery from IT [103]. Their framework has been used for assessment of 

the correlation between IT outsourcing degree and IT governance maturity. The frame-

work is however not very thorough and lacks operationalization, i.e. IT governance is not 

broken down into objectively measureable parts.  

ENTERPRISE ARCHITECTURE 

In the discipline of enterprise architecture, methods and tools for management of the 

complex combinations of IT systems in modern organizations are found. One of the first 

articles on the subject of enterprise architecture is John Zachmanõs, òA Framework for 

Information Systems Architectureò [104]. Since then, many authors have contributed to the 

field of enterprise architecture, for instance [105],[106],[107],[108],[109],[110],[111], 

[112],[113],[114],[115],[116],[117],[118],[119],[120],[121],[122],[123], and [124]. Within the 

discipline, a number of frameworks have been suggested for management of IT, including 

the Zachman framework [104], DoDAF [125], FEA [126],  TOGAF [127] and Spewak 

[36]. These architecture frameworks take a holistic approach to IT and organizational sys-

tems, by promoting a consistent architectural modeling of all the  IT systems constituting a 

complex enterprise and the organization that manages the systems. However, there are two 

persistent problems.  

The first problem is due to the generality and ambitiousness of the frameworks. The in-

formation needed for populating an architecture model can be quite costly to collect. This 

makes it important to be explicit on which analyses the architecture will be subjected to in 

order not to collect data that is not relevant for the modelõs use [128]. Thus the informa-

tion needed has to be carefully selected for the present purposes [129]. An important goal 

of this thesis is to assist in determining relevant questions to ask related to IT governance. 

The identification of relevant questions is important since historically many enterprise 

architecture initiatives have failed because current enterprise architecture frameworks sug-

gest the creation of models that are too ambitious [119]. It is simply not possible to main-

tain a model containing detailed information on every aspect of the IT systems. The ple-

thora of information within the models hinders the extraction of relevant decision support. 

In order to model only those artifacts relevant for IT management decision making, it must 

be clarified which questions the model should answer.  

A second problem is related to how enterprise architecture frameworks can be used. Sever-

al of the frameworks mentioned above, including the Zachman framework [104], ARIS 

[130] and DoDAF [125], focus on the modeling aspects of enterprise architecture, thus 

assisting in creating exhaustive models of processes, systems, applications, information, 

etcetera. TOGAF and the Spewak framework concentrate on enterprise architecture im-

plementation [127], [36]. Given the focus of the present thesis, the analysis capability of an 

enterprise architecture framework is most important. This concern has previously been 

discussed by Lankhorst [131]. Enterprise architecture as a tool for IT management decision 

making has already been discussed in several licentiate and doctoral theses 

[132],[133],[134],[135],[136],[137]. Recent publications have proposed enterprise architec-



PREDICTING IT  GOVERNANCE PERFORMANCE: A METHOD  FOR MODEL-BASED DECISION MAKING  

6 

ture analysis with Bayesian networks, i.e. a graphs with nodes and arcs whose relations are 

described as conditional probabilities [138],[139],[140],[141],[142],[143],[144]. The present 

thesis uses this Bayesian network analysis approach to enterprise architecture for the pur-

pose of IT organization modeling and IT governance assessments. The results are de-

scribed in the section below.  

RESULTS  

The result of the research presented in this doctoral thesis is a method for model-based IT 

governance decision making. The method relies on best practice frameworks, including the 

Control Objectives for Information and related Technology, COBIT, [86] and Weill & 

Rossõ method for IT governance performance assessments [9]. However, the method takes 

the discipline of IT governance two steps further. Firstly, it combines IT governance with a 

modeling approach inherited from the enterprise architecture discipline. Secondly, it pro-

vides information about statistical correlations between an IT organizationõs internal effec-

tiveness, and the effect thereof as perceived by business stakeholders. The method features 

an ability to assess IT governance maturity and performance. Further, it incorporates a 

framework for prediction of IT governance performance given IT governance maturity, 

which makes it suitable for decision making support concerning IT organization matters. 

The following subsections describe the results briefly. 

THE METHOD FOR MODEL-BASED IT GOVERNANCE DECISION MAKING 

Given that an IT organization desires to move from a current state, the as-is model, through 

evaluating a number of possible change scenarios, to the desired to-be scenario, five steps needs 

to be taken: C.f. also Fig. 2.  

1. Create As-is Model of Current IT Organization  
This first step concerns the development of a model of the current IT organiza-

tion. The result is an as-is model that adheres to a predefined modeling language: 

a metamodel, c.f. Fig. 3. and Fig. 4. The metamodel, further explained below, pre-

scribes what entities and relations that are allowed in the model. In order to create 

the as-is model, IT managers or business managers are interviewed. 

2. Identify Change Scenarios 
As a second step, a number of possible future scenarios of the IT organization are 

modeled according to the metamodel, c.f. Fig. 3. and Fig. 4. In order to identify 

these scenarios, IT managers or business managers are interviewed.  
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Fig. 2. Model-based IT governance decision making. 

3. Predict IT Governance Performance 
So far, only descriptive models have been developed. As a third step, a normative 

assessment is conducted using a framework for assessment, c.f. Fig. 3. The 

framework for prediction is then applied to forecast the IT governance perfor-

mance of the as-is model and the change scenarios, c.f. Fig. 5. The prediction 

framework is based on the experience from previous case studies in several other 

enterprises, c.f. Fig. 6.  

4. Decide on To-be Scenario 
The previous step results in a prediction value of the IT governance performance 

of each developed scenario. This thus provides the decision maker with an esti-

mate of the overall ògoodnessó of a scenario. Ceteris paribus the scenario with the 

highest goodness value is the rational choice. 

5. Implement To-be Scenario 
The four steps above describe a strategic planning exercise. In order to achieve 

the benefits of the new organization, the to-be scenario also has to be imple-

mented in reality. This is however out of the scope for the method and is not fur-

ther elaborated here.  
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Fig. 3. The method for model-based IT governance decision making contains a metamodel that defines how the IT 

organization is modeled in the as-is model and the change scenarios. It also contains an assessment framework for IT 

governance maturity and performance. Finally, the method contains a framework for prediction of IT governance perfor-

mance that is based on previously collected statistical data. 

THE IT GOVERNANCE METAMODEL 

The metamodel depicts IT governance maturity and IT governance performance. It con-

tains a number of entities, their attributes and the relations between the entities. The repre-

sentation of IT governance maturity is based on COBIT [86], as the framework provides 

the most relevant and detailed support available [23],[24],[25],[28],[29],[83] The metamodel 

includes processes to describe the IT organization, which is common in IT governance 

frameworks [30],[85],[86],[88]. The processes are grouped in domains. Further, each 

process contains one or more activities, which represent the actual content of the work 

performed within the IT organization. Metrics are used to monitor the execution of each 

process. The documents correspond to process inputs and outputs. The concept of roles 

being responsible, accountable, consulted, or informed on the execution of different activi-

ties is also incorporated. The representation of IT governance performance is based on the 

works of Weill and Ross [9] and consists of four objectives that senior management deter-

mines the importance and outcome of. This corresponds to their perception of the good-

ness of the services that IT governance delivers, i.e. the IT governance performance. The 

IT governance metamodel is shown in Fig. 4., and it is described  more thoroughly in Paper A.. 
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Fig. 4. The IT governance metamodel, c.f. Paper A. 

THE FRAMEWORK FOR ASSESSMENT OF IT GOVERNANCE MATURITY AND PER-

FORMANCE  

IT governance maturity is assessed by means of analyzing the white attributes in models 

that are created using the IT governance metamodel, c.f. Fig. 4. The aggregation of differ-

ent attributes into a single IT governance maturity score is based on COBIT, but in addi-

tion, the herein presented framework for assessment of IT governance maturity is more 

transparent and formalized. IT governance performance is assessed by means of analyzing 

the shaded attributes in models that are created using the IT governance metamodel, c.f. 

Fig. 4. The aggregation of different attributes into a single performance score is based on a 

method suggested by Weill & Ross [9]. The maturity and performance assessments result in 

scores presented on a scale 0-5.  The framework for assessment of IT governance is de-

scribed in Paper A. 

THE FRAMEWORK FOR PREDICTION OF IT GOVERNANCE PERFORMANCE 

The method features a framework for prediction of IT governance performance. Given 

information about the IT governance maturity in the current IT organization, or hypothe-

sized data from change scenarios, the method allows for making IT governance perfor-

mance predictions. 

The fundamental formalism for this is a Bayesian network based on influence diagrams 

[146],[147],[148],[149],[150],[151],[152]. Influence diagrams model causalities between dif-

ferent parameters by specifying conditional probabilities between them. In this formalism 
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the parameters assumes a probability distribution over a number of states. For instance, the 

IT governance maturity of a process has a 70% probability of being state ò5ó, a 30% prob-

ability of being value ò4ó, and 0% probability of being state ò3ó, ò2ó, ò1ó or ò0ó. In the 

same manner causality is expressed in terms of conditional probabilities: there is a certain 

probability that an affected parameter has a certain state given that some other parameters 

have certain states. Given that input parameters and conditional probabilities are known, 

the Bayesian network can be used to calculate predictions of some output parameters. An 

overview of the Bayesian network for IT governance performance prediction is presented 

in Fig. 5. The conditional probabilities of the maturity of the different processes and IT 

governance performance have been set according to statistical data collected through case 

studies, c.f. Fig. 6. The framework for prediction of IT governance performance is pre-

sented more thoroughly in Paper B. 

PO1_ITProcessMaturity 

ITG_Performance

ME4_ITProcessMaturity 

PO1_A PO1_M PO1_D PO1_R ME4_A ME4_M ME4_D ME4_R

...

 

Fig. 5. The framework for IT governance performance prediction is implemented as a Bayesian network, c.f. Paper B. 

 

Fig. 6. The Bayesian network learns from previously collected statistical data. In the example, five case studies on 

different IT organizations are used in order for the Bayesian network to learn. The newly calibrated network can then 

be used to predict the IT governance performance in a sixth organization. The prediction graph has been created using 

the GeNIe tool [145], c.f. Paper B. 

STATISTICAL DATA ON THE CORRELATION BETWEEN IT GOVERNANCE MATUR-

ITY AND IT GOVERNANCE PERFORMANCE 

In the case studies within the scope of this thesis, statistical data on IT governance maturity 

and performance was collected. 35 case studies were conducted in a variety of organiza-

tions, including municipalities, large banks, manufacturing companies and small consulting 

firms, and the data has been used in order to set the behavior of the network. 158 inter-

views and 60 surveys with CIOs, IT managers, business process owners and IT operations 
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personnel were made. The findings were validated in 15 interviews with IT governance 

experts. Fig. 7 shows an overview of the identified correlations between IT governance 

maturity and performance that the Bayesian network is based upon, c.f. Paper D. 

 

Fig. 7. Correlations between IT governance maturity of different processes and IT governance performance, c.f. Paper D. 

CONTRIBUTIONS  

This section summarizes the contribution of the present work. The main contribution 

presented in this doctoral thesis is a method for model-based IT governance decision mak-

ing. However, a number of other contributions have also been made. Being a composite 

thesis, the details of the contributions are found in the included papers. Please refer to the 

included papers A-D for more thorough information on each of the contributions listed 

below. 
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 A method for IT governance decision making using enterprise architecture 

scenarios. The overall method is presented in this thesis. Basically, the method 

conjoins the contributions listed below, and explains how the combination of a 

metamodel, two frameworks for assessment and prediction, and statistical data on 

correlations between IT governance maturity and performance can be used to 

support IT governance decision making. When using the method, so called enter-

prise architecture scenarios are created and evaluated. The method is described in 

detail in Paper C but also pervades Paper A and Paper B.  

 A metamodel for IT governance. The metamodel combines the principles of 

model-based decision making from the discipline of enterprise architecture with 

content from the field of IT governance, i.e. an operationalization of the COBIT 

framework for IT governance maturity, and Weill & Rossõ framework for IT go-

vernance performance. IT governance is defined in terms of domains, processes, 

activities, metrics, documents, roles & responsibilities, and goal fulfillment. The 

metamodel is described in Paper A and Paper C. 

 A framework for assessment of IT governance. As the metamodel helps de-

scribe IT governance maturity and performance of an organization, the framework 

for assessment helps evaluating the goodness thereof. The framework for assess-

ment is based on a through breakdown of COBIT and Weill & Rossõ frameworks. 

This is presented mainly in Paper A and Paper B. 

 A framework for prediction of IT governance performance. The framework 

for prediction of IT governance performance is based on a Bayesian network 

taught with data from 35 case studies, and verified in interviews with 15 IT gover-

nance practitioners. This is presented mainly in Paper B. 

 Statistical data on correlations between IT governance maturity and per-

formance. When using the method to model IT organizations and assess IT go-

vernance maturity and performance in 35 organizations, a lot of statistical data on 

the relation between IT governance maturity and performance was obtained. Not 

only was this information used to refine the framework for prediction of IT go-

vernance performance. The knowledge of e.g. the relative impact of the IT gover-

nance maturity of different IT processes on IT governance performance was also 

analyzed separately. The analysis can be found in Paper D.   

RESEARCH DESIGN  

This section covers the methodological aspects that have guided data collection and analy-

sis in the present work. The particulars of how the research has been conducted are found 

in Papers A-D. Table 1 presents in what papers the different methods were used. The 

thesis work was preceded by writing several papers that are published but not included in 
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this thesis. The thesis work started by authoring Paper A, followed by Papers B and C that 

were written simultaneously. The work was concluded by writing Paper D, c.f. Fig. 8.  

Table 1. The use of different methods for data collection and analysis throughout Papers A-D. 

  Paper 

A 

Paper 

B 

Paper 

C 

Paper 

D 

D
a

ta
  

C
o
lle

ct
io

n
 

Interviews ã ã ã ã 

Surveys ã ã ã ã 

Expert Validation    ã 

A
n
a

ly
s
is
 

Pearson Product-Moment Correlation    ã 

Linear Regression ã  ã  

Bayesian Networks ã  ã  

 

 

Fig. 8. The order in which the included papers were written. 

DATA COLLECTION 

Three different methods were used for data collection in this thesis work, namely inter-

views, surveys and expert validation, cf Table 1. All data collection has been guided by 

Yinõs theories on case study research, with the main goal to ensure validity and reliability 

[153]. 

Interviews 

Semi-structured interviews were conducted in order to get the data needed to model IT 

organizations. The interviews were conducted by researchers and master thesis students, 

guided by a number of standardized questionnaires for IT governance maturity and per-
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formance assessment. The use of such increases the reliability of the study [153]. When 

applicable, the same questionnaires were responded to by several respondents, in order to 

ensure construct validity [153]. For practical reasons, this was however not always the case. 

More than 1000 questions were to be answered in each organization. Typically, between 2 

and 30 interviews were made in each organization, resulting in a total number of 158 inter-

views. Papers A-D are based on the result of interviews and describe the interview metho-

dology briefly, but Paper D provides the most comprehensive description. 

Surveys 

In most organizations, surveys rather than interviews were used for a part of the data col-

lection. This was due to difficulties in meeting some of the desired respondents in person. 

In those cases, a structured survey form was sent to the respondent, who answered via 

email. In most cases, the same survey form was responded to by several respondents in 

order to enhance construct validity [153]. 60 survey answers were collected. Papers A-D are 

partly based on results from surveys and describe the survey methodology briefly, but 

Paper D provides the most comprehensive description. 

Expert Validation 

Data was collected through interviews and surveys, and analyzed according to the section 

below. However, the findings had to be verified and validated [153]. This was done in terms 

of conducting a second round of interviews with experts in the field. Fifteen IT manage-

ment consultants, IT analysts, CIOs and researchers were presented the preliminary find-

ings from the study, and asked to comment upon them. The outcome was an improved 

understanding of the results, which is described in Paper D.  

ANALYSIS 

The collected data was analyzed using several different methods, c.f. Table 1. The Pearson 

product-moment correlation coefficient was employed in order to determine the strength 

of the correlations between IT governance maturity and IT governance performance. Li-

near regression combined with Bayesian networks was employed in order to predict IT 

governance performance. 

Pearson Product-Moment Correlation 

In general statistical usage, correlation refers to the departure of two variables from inde-

pendence. There are several ways to perform correlation analysis, including Pearson corre-

lation, ǵ2, Point biserial correlation, Spearman's ǯ and Kendall's ǲ [154],[155],[156]. The 

Kolmogorov-Smirnov test determines whether the collected data adheres to a normal 

distribution [154]. If this is the case, the Pearson product-moment correlation coefficient, r, 

is known to be most accurate for analysis of correlation strength [155],[157]. It is obtained 

by dividing the covariance of the two variables by the product of their standard deviations. 




