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Abstract 

Compliance audits and IT process evaluations are time-demanding to conduct and 

methods to simplify and support such evaluations are valuable. This article proposes 

a set of indicators that can be used to predict similarities in IT process maturity and 

thereby be used to optimize resource allocations when conducting process maturity 

evaluations and compliance audits. The indicators have been identified from the 

COBIT framework and tested against process maturity data from 35 European 

organizations. Four out of six proposed indicators were supported in the statistical 

analysis. These indicators can be used as an instrument in COBIT-based maturity 

evaluations and compliance audits to make the assessment process more resource-

efficient. 

1 Introduction 

Enterprises are largely dependent on Information Technology (IT) as it provides a 

broad range of services to the enterprise and its customers. This dependency has 

raised the question of how well IT meets its objectives and how IT should be 
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appropriately managed to sustain and extend enterprise strategy and objectives 

(ITGI, 2003);(Van Grembergen et al., 2004);(Van Grembergen and De Haes ,2008). 

IT governance addresses these issues by providing processes, structure, control,  

and relational mechanisms, required for the successful achievement of enterprise 

objectives (Van Grembergen et al., 2004);(Van Grembergen and De Haes ,2008); 

(Luftman, 1996); (Weill and Ross, 2004); (Milne and Bowles ,2009); ISO, 2008)]. It is 

further, argued that IT governance has its essential use in supporting rational IT-

related decision making (Weill and Ross, 2004). Several methodologies and 

frameworks have been proposed to support the development of IT governance 

norms and structures, including COBIT (ITGI, 2007), the Weill and Ross framework 

(Weill and Ross, 2004) and ISO/IEC 38500 (ISO, 2008). COBIT (Control Objectives 

for Information and Related Technologies), is an extensive and widely recognized 

framework to support IT governance, and is used as the basis in this paper. COBIT 

is a process-oriented best-practice framework that describes how IT governance 

efforts should be structured through 34 IT processes-descriptions. COBIT does for 

example describe how information as inputs and outputs flow between processes, 

the relationship between IT processes and IT goals, and organizational functions are 

assigned to roles in IT activities. Furthermore, COBIT includes a maturity model for 

each process.  This maturity model can for instance be used as an indicator of SOX 

(Sarbanes-Oxley Act) compliance (Ridley et al., 2004); Tuttle and Vandervelde 

(2007); Dietrich (2005); (Taylor, 2006) or to identify necessary IT capability 

improvements (ITGI, 2007).  

Research has shown that IT process maturity correlates with the external value 

delivered by the IT organization (Simonsson, 2008) and (Milne and Bowles, 2009). 

This indicates that an increase in the maturity of processes also increases the 
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effectiveness of IT governance efforts perceived by business stakeholders. Even if it 

reasonable to believe that it is beneficial to be mature in every process, this is not 

economically viable. The benefit of being at the highest level is outweighed by the 

cost of achieving and maintaining that level of maturity (Debreceny and Gray, 2009). 

Maturity improvements should be directed to optimize the maturity in a cost-effective 

manner, considering both their current maturity level and the target maturity level. 

Hence, resource-efficient assessments of the current maturity level are essential for 

both maturity improvement initiatives and compliance audits.   

The central thesis in this study is that if the maturity of one IT process can be 

predicted through the maturity of other processes, IT process maturity assessments 

can be conducted more efficiently. For instance, if it known that process X and 

process Y has similar maturity levels, an assessment of process X’s maturity level 

can provides an indication of process Y’s maturity level. 

Based on maturity assessments of COBIT’s 34 IT processes in 35 European 

organizations this paper analyzes correlations in maturity level among different IT 

processes. The maturity levels of all 34 processes have a positive correlation to 

each other, but with variations in strength. In this paper we try to explain these 

variations in terms of aspects related to the IT processes and suggest general 

indicators that can be used to predict similarities in IT process maturity. More 

concretely, six potential indicators are derived from COBIT’s process descriptions 

and tested against the correlations in IT process maturity level. It is tested whether 

these indicators can be used to predict the strength of two processes’ maturity 

correlation, i.e. if the indicator can be used to predict how similar the process 

maturity levels are. 
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The different parts of COBIT’s governance framework that are tested as indicators 

of process maturity correlation are: information flow between processes, 

organizational functions involved in processes, and IT-goals processes are linked to.  

1.1 Propositions 

COBIT’s process descriptions are defined through a number of aspects. They do for 

instance describe the input and output of each process and the organizational 

functions assigned to activities in each process. This paper test if such aspects can 

be used as an indicator of similarities of maturity between processes. The following 

indicators are derived from COBIT’s process descriptions and are: the amount of 

information exchanged between two processes, similarity in role assignments of two 

processes, and similarity in IT goals of two processes. Each indicator is tested 

against correlations of maturity levels between processes, which are calculated 

based on maturity data collected from the 35 organizations. To validate the 

indicators, six hypotheses are proposed, c.f. Figure 1. The subsections below 

describe the indicators and hypothesis more thoroughly and in section 2.1 they are 

operationalized.  
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Maturity data from 35 

organizations

COBIT’s IT process descriptions

H1

Maturity correlation of 

two processes

H6

Information exhange 

bewteen two processes

Similarity in role 

assignments between 

two processes

Similarity in IT goals 

between two processes

H2, H3, H4, H5

 

Figure 1. Hypotheses proposed and tested. 

 

1.1.1 Information exchange between processes 

Studies on how business process improvements take place in organizations have 

been conducted within the field of organizational learning. Empirical evidence 

demonstrates a strong correlation between the amount of information exchange and 

knowledge exchange in business processes. Kock. et al. (1997) conclude that the 

exchange of information between two processes always is tied to the exchange of 

knowledge between the processes. 

If this evidence is adapted to an IT governance context and we assume that 

knowledge is an imperative for process maturity, it is reasonable to believe that 

information flowing between IT processes leads to a knowledge-flow and thereby a 

flow in process maturity.  COBIT defines the information exchanged between 
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different processes in terms of the processes’ input and output. With these 

information flows as a basis, the following hypothesis is proposed:  

H1: The amount of information exchanged between two processes correlate 

positively with their correlation in process maturity 

If the hypothesis is true, intensive information being shared between two processes 

indicates that these processes have similar maturity levels. Or conversely, if two 

processes share little or no information, their maturity levels are more likely to differ.  

1.1.2 Role assignments in processes 

COBIT defines process roles to be assigned on the execution of each IT activity. 

There are four different roles defined in COBIT: responsible, accountable, consulted 

and informed. It is reasonable to believe that the knowledge and competence 

possessed by organizational functions influence the maturity of the process. Thus, it 

is reasonable to believe that two processes with the same organizational functions 

involved have similar process maturity. Four hypotheses are proposed based on 

this, one for each possible type of assigned role in COBIT: 

H2: Similarities in organizational functions that is responsible in two IT 

processes correlate positively to their correlation in process maturity. 

H3: Similarities in organizational functions that is accountable in two IT 

processes correlate positively to their correlation in process maturity. 

H4: Similarities in organizational functions that are consulted in two IT 

processes correlate positively to their correlation in process maturity. 
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H5: Similarities in organizational functions that are informed in two IT 

processes correlate positively to their correlation in process maturity. 

These hypotheses also provide information on similarities and differences in 

processes’ maturity levels, given that they are valid. The descriptions provided in 

COBIT can be used to compare similarities in processes’ role assignments, and 

these will indicate similarities in maturity levels.  

1.1.3 IT goals linked to processes 

COBIT defines 28 IT goals (e.g. ―Optimize the use of information‖ and ―Account for 

and Protect IT assets‖) and links these to the various IT processes achieving them. 

If there is a prioritization of these IT goals within an organization, it would be 

reasonable to expect that this prioritization would influence the amount of resources 

spent on the processes that they are linked to. For example, if the IT goal ―Optimize 

the use of information‖ would have a high priority within an organization, the 

processes that are linked to this goal (―Define information architecture‖ and ―Manage 

Data‖) would also be highly prioritized. If two processes have similar priorities, it 

would be reasonable to expect that the amount of resources spent on them is similar 

and that they thereby have similar a maturity level. 

The hypothesis tested in this paper is: 

H6: Similarities in IT goals of two IT processes correlate positively to their 

correlation in process maturity. 

If this hypothesis is correct, similarities in IT goals would be used to predict the 

maturity correlation between processes. The more similar goals they are linked to – 

the more similar their maturity levels will be. 
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1.2 Outline 

The paper is outlined as follows. Section 2 presents the methods that were used to 

analyze the hypothesis, how the process maturity data was collected and evaluated, 

and how the six hypotheses were tested. Section 3 presents the results from the 

statistical analysis and section 4 analyses and discusses them. Section 5 concludes 

the paper. 

2 Method 

2.1 Quantification of IT process similarities  

The six hypotheses proposed in section 1.1 states that a positive correlation 

between certain indicators and maturity correlations of two processes exists. To test 

these hypotheses each indicator was quantified using the IT process descriptions 

given in COBIT. Hence, it is assumed that the COBIT framework can be used as a 

descriptive model for how IT organizations are structured. We argue that this 

assumption is reasonable since COBIT describe how IT organizational work should 

be structured according to best practice. Furthermore, this assumption was 

practically validated due to the fact respondents did not have a problem describing 

their organization in concordance to COBIT. 

2.1.1 Information exchange intensity  

In its definition of the 34 IT governance processes COBIT describes the information 

flow between processes in terms of the input and output of each process. This 

produces a process model of 34 processes where each process provides 

information-input to certain (other) processes, and consumes the information-output 

from certain (other) processes. In this paper we define the Information Exchange 
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Intensity (IEI) as the number of inputs and outputs that flows between two 

processes. 

More formally, let Ix,y={I1, … In } be the set of inputs and outputs (information) that are 

handled by process X and process Y. IEIx,y  is then the number of members in Ix,y 

which either flows from process X to process Y or from process Y to process X.  

The IEIx,y of two processes (X and Y) describe the amount of input and outputs that 

are shared between two processes, i.e. exchanged between those processes. The 

arrows in Figure 2 describe how information is exchanged between seven 

processes in COBIT. The Information Exchange Intensity between PO1 and PO5 

(IEIPO1, PO5) is 5, and the Information Exchange Intensity or process PO1 and PO2 

(IEIPO1, PO2 ) is 2. We refer to the IEI matrix in the appendix for the description of all 

information exchanges described in COBIT. 
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Figure 2. Information exchanged between seven processes 

 

2.1.2 Role matching quotients 

COBIT describes how roles should be assigned for activities using a tabular chart 

stating who should be Responsible, Accountable, Consulted, and Informed (RACI). 

This is called the RACI-chart. The assignment of the roles and responsibilities are 

not mutually exclusive in the RACI-chart. For instance, the organizational function 

Chief Information Officer (CIO) can be both Responsible and Accountable for an 
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activity. An activity can also have two organizational functions sharing the same 

assigned role or responsibility. Thus, the organizational functions CIO and Business 

Executive can both be Responsible for the execution of an activity. 

In this study, the similarity in role assignments of two processes has been quantified 

using the RACI charts in COBIT. For each process the number of activities each 

organizational function is assigned to (e.g. Responsible) is counted. For instance, 

the RACI-chart in the process PO1 - ―Define a Strategic IT plan‖, shows that the CIO 

is responsible for three activities, the Chief Architect is consulted for four activities, 

and the Project Management Officer (PMO) is responsible, consulted and informed 

for one activity. The RACI-chart for process PO2 - ―Define the Information 

Architecture‖, shows that the CIO is accountable for five activities and the Chief 

Architecture is responsible for three activities (cf. Figure 3.). The match between two 

IT processes is obtained as the minimum number of involvements the processes 

have regarding the type of assigned role (e.g. Responsible). In the process-set 

―Define a Strategic IT plan‖ (PO1) and ―Define the Information Architecture‖ (PO2) 

the match for the organizational function ―CIO‖ is one. The Role Matching Quotient 

(RMQ) for two processes is calculated by summarizing the number of matches for 

all organizational functions (CIO, Board, Chief Financial Officer and Chief Architect 

etc.) and dividing this number with the total number of activities in these processes. 

The processes ―Define a Strategic IT plan‖ and ―Define the Information Architecture‖ 

do for example comprise of five activities each, and the total number of matches 

would in this case be divided by ten. Figure 3 depicts this example graphically. 
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Figure 3. The RACI-chart for ten activities in process PO1 and PO2 
 

 

 
Matches in PO1-

PO2 set 
RMQR RMQA RMQC RMQI MQRACI 

Matches - Responsible 1,00 0,01     

Matches - Accountable 3,00  0,03    

Matches - Counsulted 14,00   1,40   

Matches - Informed 2,00    0,20  

Matches - total 20,00     2,00 

Figure 4. Matching in how roles are assigned and how quotients were 
calculated 
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More formally, let the number of activities in process P that an organizational 

function is involved in be obtained through F(OF, IN, P). The organizational function 

OF can be one of the 18 defined in COBIT (e.g. CIO, Board, CFO) and the 

involvement IN can be Responsible, Accountable, Consulted or Informed. The role 

matching quotient for process X and process Y and involvement IN (RMQx,y,IN) can 

then be obtained as: 

RMQx,y,IN =  
 𝑀𝐼𝑁(𝐹(𝑂𝐹𝑖𝑖=1…18 , 𝐼𝑁,𝑋),𝐹(𝑂𝐹𝑖 , 𝐼𝑁,𝑌) 

𝑋.𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠 + 𝑌.𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠
  

where X.activities and Y.activities gives the number of activities of process X and Y.  

For each possible involvement (Responsible, Accountable, Consulted and Informed) 

the RMQ gives a number indicating the similarity of two processes. For example, if 

the processes X and Y have the same organizational functions consulted in its 

activities the RMQx,y,Consulted will be high, and if different organizational functions are 

consulted in X and Y the RMQx,y,Consulted would be low. Since the involvements are 

not mutually exclusive, and several organizational functions can share an 

involvement, the numerical value of RMQ can range from 0 to 2. 

2.1.3 Goal matching quotient 

The quantification of similarity in IT goals is based on the tables that link IT goals to 

IT processes in COBIT. COBIT defines 28 goals and links these to the process or 

processes that together achieve the goal. Figure 5, demonstrates the first six IT 

goals, the 28th IT goal and the processes to fulfill these goals. 

The goal matching quotient GMQx,y for two processes X and Y is obtained by 

counting the number of goals process X and process Y share, and divide this 
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number with the total number of goals they are linked to. Figure  depict this 

graphically. 

IT goal 
Processes 

Respond to business requirements in alignment with the 

business strategy PO1 PO2 PO10 AI1 AI6 … 

Respond to governance requirements in line with board 

direction. 
PO1 PO4 PO10 ME1 ME4 

 

Ensure satisfaction of end users with service offerings 

and service levels. 
PO8 AI4 DS1 DS2 DS7 … 

Optimise use of information. PO2 DS11 
    

Create IT agility PO2 PO4 PO7 AI3 
  

Define how the business functional and control 

requirements are translated in effective and efficient 

automated solutions 

AI1 AI2 AI6 
   

…. .. … … … … … 

Ensure that IT demonstrates cost-efficient service 

quality, continuous improvement and readiness for 

future change 

PO5 DS6 ME1 ME4 
  

Figure 5. Linking IT goals to IT process according to COBIT. 

 

Process-set 
Number of IT goals 

in the set 

Number of matches in 

IT goals 

 

GMQ 

PO1-PO2 7,00 1,00 0,14 

PO1-PO3 8,00 0,00 0,00 

PO1-PO4 6,00 2,00 0,33 

PO1-PO5 7,00 0,00 0,00 

PO1-PO6 11,00 0,00 0,00 

… … … … 

ME3-ME4 4,00 0,00 0,00 

Figure 6. Similarities in IT goals linked to IT processes. 
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Let process Gx,y={G1, … Gn } be the set of goals linked to either process X, process 

Y, or both. Also let GMx,y be the number of members in Gx,y which are linked to both 

process X and process Y. The goal matching quotient of process X and Y (GMQx,y) 

is obtained by dividing GMx,y with the number of members in Gx,y. 

The value of GMQx,y range from ―0‖ to ―1‖. The value of ―1‖ means that X and Y are 

linked to exactly the same goals, and zero means that they are not linked to a single 

shared goal.  

2.2 Process maturity data 

This study use data collected on process maturity from 35 organizations during the 

years 2006, 2007 and 2008. To aggregate a maturity level for each of the 34 IT 

processes described in COBIT, each IT process was assessed using four maturity 

indicators. A total of 136 maturity indicators have been collected through for each of 

the 35 organizations included in the empirical study. The method to aggregate the 

maturity indicators into maturity values and the method employed to collect data is 

described below. 

2.2.1 Operationalization of process maturity 

COBIT proposes a maturity model with six levels:  non-existent (0) to optimized (5). 

This maturity model does however not provide transparency in the aggregation of 

separate metrics into comprehensive maturity scores. In fact, COBIT’s maturity 

model requires subjective assessments by auditors. Since this could affect the 

validity and reliability of an IT governance maturity assessment, COBIT’s maturity 

model was further operationalized by taking into account the value of the numerous, 

more objective metrics also proposed in COBIT [Simonsson et al. (2008)]. For each 
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process four maturity indicators are used, namely: the execution of specific 

activities; how well metrics monitor the execution of each activity in comparison to 

recommendations in COBIT; the percentage of documentation that exists in 

comparison to the amount of documentation suggested in COBIT; and how clearly 

different roles are assigned to each activity. The maturity of these four maturity 

indicators were assessed on a scale from zero to five, similar to COBIT’s maturity 

model. The maturity of a process corresponds to the mean maturity of its indicators. 

As an example, the maturity of process PO1 ―Define a Strategic IT Plan‖ was 

determined by assessing the maturity of five different activities, the existence of ten 

documents, the existence of twelve process monitoring metrics, and an analysis of 

the distribution of roles and responsibilities with respect to IT resource procurement. 

The maturity score of PO1 is then computed as the mean of these four maturity 

indicators. A more elaborate description of the IT governance maturity breakdown 

can be found in (Simonsson et al., 2008) and (Simonsson and Johnson, 2008). 

2.2.2 35 field studies  

To collect data on maturity indicators a number investigators searched organizations 

willing to participate in the study. When such an organization was found, suitable 

respondents within the organization was identified to each of the 34 processes. The 

selection of respondents was primarily based on their degree of knowledge of the 

process, and secondarily on their availability to the study.  

For each organization, between two and eight interviews were conducted in order to 

assess the IT governance maturity. An interview lasted between 45 and 90 minutes. 

In order to assess the IT governance performance, one to five survey forms were 

filled in, mainly during face to face meetings. When such meetings could not be 
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arranged, data was instead collected via surveys. The findings were later on shared 

with the evaluated organizations as a written report or by an oral presentation. 

Due to the nature of the study, organizations could not be randomly selected, but 

instead had to be selected based on their willingness to participate and on their 

geographic location. However, significant effort was put into finding organizations 

from a wide range of industries and of different sizes to make the results as general 

as possible.  

All organizations included in this study have headquarters in Europe. The number of 

employees in the investigated organizations spans from 10 to over 50,000 with a 

median value of 2000. The revenue ranges from 1 M€ to 480 B€, with a median of 

0.46 B€.  

In total, 13 investigators conducted 158 interviews and collected results from 60 

surveys in 37 organizations.  Two organizations decided to drop the study without 

finishing, resulting in 35 useable cases. One organization was studied in 2006; all 

other were studied in 2007 and 2008. A more elaborate description of the data 

collection method and the respondents can be found in the work by Simonsson 

(2008). 

2.3 Statistical analysis framework 

To analyze if the proposed indicators are valid, statistical methods were used. In 

general, the choice of statistical method depends on several criteria, such as the 

sample size, the number of independent variables to analyze, and the degree of 

normality of the sample. 
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This paper test indicators of correlation in maturity between IT processes. For this 

purpose we analyze the Process Maturity Correlation (PMC) variable against the 

indicators and determine the strength of their linear relationship using correlation 

analysis.  We use the bivariate correlation method for the correlation analyses 

(Cohen, 1988). From now on bivariate correlation is referred to as simply correlation. 

The coefficient of correlation, r, describes the strength of relationship between two 

sets of interval-scaled or ratio-scaled variables. It can assume any variable from  

-1.00 to +1.00 inclusive. A correlation coefficient of -1.00 or +1.00 indicates perfect 

correlation. For example, if a correlation coefficient for the IEI and PMC variables is 

computed to be +1.00 it indicates that the number of information exchanged (IEI) 

and process maturity correlation are perfectly related in a positive linear sense. The 

correlation strengths interval runs for a weak correlation from 0.00 to 0.29, a 

moderate correlation from 0.30 to 0.49 and strong from 0.50 to 1.00 (Lind, 2008). 

We constructed 561 process pairs from COBIT’s 34 processes. Process maturities 

were then calculated based on data collected from the 35 European organizations. 

The process maturity data from these organizations were correlated against each 

other, which resulted in correlation coefficients for the 561 process pairs. Of these 

531 process maturity correlations (PMC) 500 were significant to the 0.01 

significance level (2-tailed), 49 where significant to the 0.05 significance level (1-

tailed) and 12 where insignificant. All process pairs’ correlation coefficients were 

however included for the validation of indicators. The PMC coefficients and their 

significance level can be found in Appendix.  

Each process pair is in addition to the PMC variable associated with a value for 

each indicator. Table 1 gives an excerpt of the values used to test the hypotheses.  
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The tested indicators are the following: Information Exchange Intensity (IEI), Role 

Matching Quotients for roles being assigned as Responsible, Accountable, 

Consulted and Informed (RMQR, RMQA, RMQC, RMQI) and Goal Matching Quotients 

(GMQ). 

Table 1. Examples of process pairs and variables. 
  

Process 

pairs 

Variables-> 
PMC 

H1 

IEI 

H2 

RMQR 

H3 

RMQA 

H4 

RMQC 

H5 

RMQI 

H6 

GMQ 
Processes 

1 PO1 PO2 0,799 2 0,100 0,300 1,400 0,200 0,140 

2 PO1 PO3 0,831 2 0,000 0,300 1,200 0,700 0,000 

3 PO1 PO4 0,641 4 0,100 0,400 1,900 0,700 0,330 

4 PO1 PO5 0,719 5 0,500 0,500 1,700 0,300 0,000 

5 PO1 PO6 0,776 6 0,380 0,380 1,130 0,500 0,000 

6 PO1 PO7 0,799 2 0,100 0,300 1,400 0,200 0,140 

. … … …. …. …. …. …. …. …. 

. …. …. …. …. …. …. …. …. …. 

561 ME3 ME4 0,794 1 0,400 0,000 0,100 1,000 0,000 

 

Each indicator was then correlated to the PMC variable over the 561 process pairs. 

Spreadsheets were used to manage and prepare data during the collection of 

process maturity data and the extraction of indicators values from COBIT. The 

correlation analysis and significance tests were carried out in SPSS (Statistical 

Package for the Social Sciences) Statistics Version 18. 

3 Results 

Table 2 shows the results of the correlation analysis between Process Maturity 

Correlation and the indicators. Five correlations were significant to the 0.01 

significance level (2-tailed) and one is insignificant (GMQ). Four of these significant 

correlations are positive as predicted, while RMQI is negative (-0.168). 
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Table 2. Correlations with the process maturity correlation (PMC). 

 
H1  

IEI 

H2 

RMQR 

H3 

RMQA 

H4 

RMQC 

H5 

RMQI 

H6 

GMQ 

PMC 

Pearson 

Correlation 
0.153

**
 0.153

**
 0.237

**
 0.155

**
 -0.168

**
 -0.019 

Sig.  

(2-tailed) 
0.000 0.000 0.000 0.000 0.000 .649 

 

Each correlation corresponds to one of the six hypotheses. The results confirm 

hypotheses H1, H2, H3 and H4. The negative and significant correlation between 

RMQI and PMC contradicts H5, which can be rejected. The insignificant result for 

the GMQ corresponds to H6. The next section discusses the results. 

4 Discussion 

The central thesis in this study is that if similarities of properties between processes 

are known, maturity assessments can be conducted more efficiently. We proposed 

six hypotheses which stipulate that a set of indicators can be used to predict the 

strength of two processes’ correlation in maturity.  

All process maturity correlations in this study are positive, but with varying strength. 

Based on the result we argue that strong process maturity correlation between two 

processes, indicates that their maturity levels are to some extent similar. The six 

hypotheses proposed in this paper stipulate that certain indicators can be used to 
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predict the strength of two processes’ correlation in maturity level. To test the validity 

of these hypotheses we tested them statistically. The result is discussed below. 

4.1 Information exchange between processes 

The test of H1 showed a significant correlation and the hypothesis can thus be 

accepted. The more intensively information is shared between two processes, the 

more similar their maturity level is. It appears as the indicator Information Exchange 

Intensity (IEI) can be used as for predicting the strength of similarities between 

processes maturity level. The correlation is however weak and its predictive power 

is therefore limited. 

The hypothesis regarding IEI relationship to PMC was inspired by the conclusions 

from Kock et al. (1997) – when information is exchanged, knowledge is exchanged 

as well. Hence, a plausible explanation for the positive correlation is that maturity 

flows together with information. If this is the case it would be reasonable to expect 

that increased maturity in one process Z will produce a spillover effect that increases 

the maturity of those processes that Z exchanges lots of information with. For 

example, if we want to increase the maturity of process X and Y it might be more 

efficient to spend our resources on improving the maturity of process Z which 

exchange much information with X and Y. Hence, the positive and significant 

correlation between IEI and PMC can potentially be used to optimize process 

maturity improvements. The result presented herein does however only confirm the 

hypothesis that IEI as an indicator of PMC and it does not explore whether 

information flows produces these spillover effects, or if IEI is an indicator because of 

other reasons. 
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Information is in COBIT passed from one process to another process. This study 

was only focusing on the direct relationship between the sender of a piece of 

information, and the receiver of this information.  If maturity flows together with 

information between IT processes, information should also transfer maturity among 

processes that only exchange information indirectly. For example, if process X 

exchange information with process Y, and process Y exchange information with 

process Z, then maturity ought to flow from process X to Z regardless if they are 

exchanging information with each other directly or not. Further research can explore 

if this is the case. 

4.2 Role assignments in processes 

Hypothesis H2-H5 was based on the idea that organizational functions within an 

organization will have a certain competence, and that this competence would 

influence the maturity of IT processes. If the same organizational functions are 

involved in two processes, the involved organizational functions will have the same 

competence and the two processes would have a similar maturity level. Our 

hypotheses are thus based on the idea that the competence of a process’ 

performers will influence its maturity level. 

Four hypotheses were proposed with regard to role assignments, one for each 

involvement type in COBIT’s RACI-charts. The hypothesis tests associated with 

three of these were positive and significant (H2, H3 and H4). These three 

hypotheses are thereby confirmed in our data set. Hence, if the match between 

organizational functions is responsible, accountable or consulted in two processes is 

high the processes will have more similar maturity levels than if they matching is 

low.  
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The hypothesis H5 concerned the involvement type Informed. As its name reveals, 

this type of involvement means that the organizational functions should be kept 

informed about matters in an activity. If this is interpreted strictly it would mean one-

way communication from the performers of the activity to the organizational 

functions that are kept informed. The argument that the competence of the 

organizational functions that is involved in a process would influence its maturity 

level would with this strict interpretation not be a rationale for H5 – there is simply no 

way the informed organizational function can influence the maturity level if it is does 

not provide feedback. The hypothesis H5 was formulated since we did not interpret 

COBIT’s RACI-charts in this strict manner and thought that there would in fact be 

some feedback given from those that are informed. For example, the process 

―Define and Manage Service Levels‖ informs the Chief Architect when the service 

catalogue is reviewed and updated. It would be reasonable to expect that the Chief 

Architect’s competence in this case could influence the maturity level of the process, 

for example by requiring documents that explains or motivates the new service 

catalogue. 

The test of H5 does indeed indicate that if the same person is involved in two 

processes this will reveal something about their similarity in process maturity. In 

contrast to what was predicted in H5 however, the correlation is negative. Hence, if 

the same organizational functions are informed about the activities in two processes 

these processes will have less similar maturity levels than if different organizational 

functions are informed. 

An alternative hypothesis that would explain this negative correlation is that an 

organizational function would be kept informed if there is the processes’ maturity 

level often deviate within an organization. It is reasonable to believe that it is 
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resource-inefficient to run an IT organization where there are large gaps in IT 

processes’ maturity level, i.e. where the gap between one process’ maturity level 

and other processes’ maturity level is large. If this is the case it can be expected that 

best practice (i.e. COBIT) would provide structures to help decision makers oversee 

and control maturity-gaps. If decision makers are informed about the matters related 

to the IT processes that often deviate in maturity level this would be a control 

structure that helps them to oversee the maturity-gaps within their IT organization. 

The organizational functions that are the main contributors to high role matching 

quotients for informed (RMQI) are also typical decision makers, namely: 

―Compliance, Audit, Risk and Security‖, ―Business process owners‖, ―Business 

Executives‖ and ―CFO‖.  

With this said, the tests confirm hypothesis H2, H3, and H4, while H5 can be 

refused. The role matching quotients used to test the hypotheses yield a high score 

if two processes involve organizational units in the same way, e.g. both are 

accountable. They do however not consider whether the same organizational unit is 

involved in processes through different types of involvements. For example, if an 

organizational function is responsible for one process and accountable for another. 

It is reasonable to expect that the involvement of organizational functions is an 

indication of the process maturity correlation regardless if the organizational 

functions are involved in the two processes in different ways. Further work could 

explore if this is the case. 

4.3 IT goals linked to processes 

Hypothesis H6 concerned similarities in IT goals linked to IT processes. We 

expected that processes that have the same IT goals are similar in process maturity 
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than those processes that have different IT goals. The rationale for H6 was that if IT 

goals are prioritized differently within an organization, this prioritization would result 

in different priorities with regard to IT processes. If IT processes have similar 

priorities, it would be reasonable to expect that they have similar maturity levels. 

Our test yielded a correlation coefficient close to zero (-0.019), and this correlation is 

insignificant. The data we have can neither confirm nor reject H6. COBIT defines a 

hierarchy of goals: business goals, to IT goals, process goals and activity goals. In 

addition to these four COBIT maps each process to: IT resources (Applications, 

Information, Infrastructure, and People), Focus areas (Strategic alignment, Value 

delivery etc.) and Information criteria (Effectiveness, Efficiency, Confidentiality etc.). 

One possible explanation for the insignificant result is that processes are not 

prioritized according to the IT goals, and that priorities are better rendered on some 

other type of goal (e.g. activity goals) or some other aspect (e.g. Information 

Criteria).  

5 Conclusions 

The central thesis in this study was that if similarities of properties between 

processes are known, maturity assessments can be conducted more efficiently. 

Based on maturity assessments of COBIT’s 34 IT processes in 35 European 

organizations the paper has analyzed correlations in maturity level among different 

IT processes. We have proposed six hypotheses which stipulate that a set of 

indicators derived from the COBIT framework can be used to predict the strength of 

two processes’ correlation in maturity, i.e. if an indicator can be used to predict how 

similar these processes’ maturity levels are. The indicators derived from COBIT’s 

governance framework are the following: the information flow between processes 
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(IEI), the organizational functions involved in processes (RMQR,A,C,I), and the IT-

goals processes are linked to (GMQ). The results showed that intensive information 

exchange between two processes can be used as an indicator. To some extent role 

assignments can be used as indicators as well, in particular similarities in the role 

Responsible. 

A question that arises when discussing the results, is if the Process Maturity 

Correlation (PMC) variable can be analyzed with more than one indicator at a time? 

We believe that a stronger correlation between variables can statistically be 

achieved by analyzing the PMC-variable with a set of indicators instead of a single 

one. This may result in the development of indicators with more accurate predictive 

functions to support the process maturity evaluation process.  

We argue that more research is needed in the field of process maturity evaluations 

in general, and to further develop indicators with improved predictive function in 

particular, by taking the discussion above into consideration. Also, if the causality in 

these correlations is identified this could be used to support maturity improvement 

initiatives taking into account that maturity improvements in one activity may spill 

over and result in maturity improvements in other processes as well. 

Nonetheless we have found correlation of indicators that can be used to support 

maturity evaluations and compliance audits; we suggest that the indicators should 

not be used in isolation, but rather as set of instruments to improve the evaluation 

process in aspects such as time and efficiency.  
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Appendix 

Process Maturity Correlations coefficients. One-tailed correlations are marked with a 

single diagonal cross, not significant correlations are marked with two diagonal 

crosses, and two-tailed are not marked. 
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PO7 .692 .714 .559 .670 .743 .652 1 
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AI3 .801 .681 .859 .679 .748 .778 .700 .701 .829 .68 .759 .799 1 
        

  
           

AI4 .623 .708 .536 .702 .605 .774 .588 .547 .709 .488 .745 .692 .680 1 
                   

AI5 .650 .656 .605 .798 .767 .731 .754 .739 .814 .632 .806 .816 .768 .762 1 
                  

AI6 .640 .726 .545 .74 .733 .689 .750 .73 .749 .762 .782 .792 .645 .748 .760 1 
                 

AI7 .721 .714 .587 .641 .596 .716 .737 .692 .724 .662 .759 .735 .679 .711 .705 .851 1 
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DS3 .549 .575 .477 .425 .365 .553 .484 .418 .536 .464 .51 .496 .51 .374 .385 .461 .561 .691 .700 1 
             

DS4 .721 .693 .652 .516 .662 .551 .694 .610 .713 .604 .711 .677 .742 .449 .621 .654 .741 .658 .728 .744 1 
            

DS5 .676 .813 .619 .708 .697 .565 .686 .674 .724 .59 .743 .668 .598 .545 .723 .644 .634 .558 .669 .640 .794 1 
           

DS6 .775 .721 .747 .74 .631 .747 .659 .810 .761 .641 .769 .759 .782 .585 .793 .654 .729 .478 .706 .592 .687 .776 1 
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ME3 .723 .726 .602 .741 .815 .648 .729 .657 .778 .758 .728 .645 .587 .553 .712 .696 .60 .363 .681 .477 .575 .688 .597 .557 .436 .369 .439 .685 .691 .701 .687 .605 1 

ME4 .732 .743 .591 .741 .762 .746 .676 .771 .74 .786 .748 .703 .616 .529 .648 .767 .666 .438 .621 .438 .584 .637 .709 .734 .525 .393 .240 .611 .678 .539 .637 .770 .794 
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The IEI Matrix.  
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