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Abstract. Many organizations have started with the 

implementation of Information Technology Service 

Management (ITSM) in order to achieve the 

alignment between business and Information 

Technology (IT). ITSM is concerned with planning, 

sourcing, designing, implementing, operating, 

supporting and improving IT services that are 

appropriate to business needs. There are different 

concepts and standards for assessing the maturity of 

ITSM such as ITIL, ISO/IEC 20000-1, ISO/IEC 

15504-8, CMMI-SVC. The goal of the paper is to 

analyze how specific IT service organization uses 

ITIL, ISO/IEC 20000-1 and CMMI-SVC standards for 

the measuring the level of quality of  the ITSM. The 

obtained results were compared in order to represent 

the actual quality level of ITSM in the IT 

organization. 
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1 Introduction 
 Modern business companies continually increase 

their dependence on Information Technology (IT) and 

its effective support in the implementation of business 

strategies. This tendency leads to a growing need for 

providing quality IT applications and services that are 

in line with business requirements.  

    Accordingly, the strategic goal for the IT 

organizations is how to improve the quality of IT 

services by applying standards for the planning and 

management of Information Technology Service 

Management (ITSM). 

 What is done by other researchers to address the 

problem of the quality of IT services? There are 

different models and standards for measuring the level 

of the quality of ITSM such as Information 

Technology Infrastructure Library (ITIL), ISO/IEC 

20000, ISO/IEC 15504-8, CMMI-SVC. Each of them 

has its own procedural rules or practices, their 

methods and approaches to assess maturity and 

improvement so it is useful to apply more standards in 

order to get the objective maturity level of ITSM in 

the IT organization.  

 

The assessment results obtained using the ITIL and 

ISO/IEC 2000-1 are analyzed and described in the 

chapter 2.  

 Capability Maturity Model Integration for 

Services (CMMI-SVC) is modern Software Process 

Improvement (SPI) model that offer the possibility of 

integration of the best practice for the planning, 

design, transition, operation and improvement of the 

IT services and approaches for the process capability 

assessment and the relevant improvements. The 

structure of the CMMI-SVC is described in the 

Chapter 3.  

 The conducted assessment of the level of quality 

of the ITSM using CMMI-SVC is described in the 

Chapter 4. The applied CMMI-SVC model within our 

research is very effective since it integrates the best 

practices based on integrated process and service 

development as well as the approaches for the 

maturity assessment of these practices. The 

management support is the critical success factor for 

the implementation of this practice because it is very 

expensive for the business company. 

 In conclusion, the obtained results are compared in 

order to represent the actual  maturity level of the 

ITSM in the IT organization. 

 The research method is mainly based on the 

interviews with the process owners within the specific 

IT organization and their documentation (work 

products as the main assessment indicators). 

Incomplete documentation and largely subjective 

responses were the main limitations of this research 

method.  

 

   

2 Measuring the level of quality of 

ITSM using ITIL and ISO/IEC 

20000-1 standard 

 
 ITIL ensures a consistent best practice concept for 

setting up the IT service management processes built 

into the IT organization [5]. Developed toward the 

end of 1980's for the government of Great Britain, 

ITIL, in time, became a de facto standard in setting up 

IT service management processes. ITIL V3 includes 5 
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phases of lifecycle of IT services: strategy, design, 

transition, operation and continual service 

improvement [6]. For research purposes, each process 

from ITIL framework (the lifecycle of IT services) is 

evaluated in order to define its process capability 

[8],[9],[10],[11]. Criteria for process capability 

assessment and the levels of capabilities are shown in 

Fig.1. The conducted assessment is analyzed on the 

example of the Incident Management. Criteria are: 

 a) understanding of requirements of the Incident 

Management 

 b) procedure for implementing the requirements of 

the Incident Management 

 c) responsibilities for implementing the 

requirements of the Incident Management 

 d) available documentation related to the Incident 

Management 

 e) Practice of Incident Management  

 
Fig. 1. Process Capability Assessment 

 

 Each phase of lifecycle services is also evaluated 

as well as the overall maturity of ITSM in the IT 

organization. Results are shown in Fig.2. Overall 

maturity of ITSM is less than 2 (IT organization has 

undocumented ITSM processes). 

 
 

Fig. 2. Maturity Assessment of ITSM in the IT 

organization 

 ISO/IEC 20000-1:2011 requirements and the 

results of the conducted audit within IT organization, 

are shown in Fig.3 [4]. MS Office Excell was used as 

the supporting tool for conducting the audit. During 

the assessment for each group of requirements used 

the same criteria (understanding of requirements, 

procedure for implementing the requirements, 

responsibilities, documentation and practice). 

Percentage of their fulfillment is associated with 

levels of maturity as follows: 0% (Level 0); 10% 

(Level 1); 30% (Level 2); 50% (Level 3); 80% (Level 

4); 100% (Level 5). According to the obtained results, 

IT organization meets the requirements of 24% (Level 

1). 

 

Fig. 3. Assessment of the use of ISO/IEC 20000-1 

in the IT organization 

 

 

3 CMMI-SVC structure 

 
 

 CMMI-SVC model is based on the PDCA concept 

- plan the purpose of the process in such a way that 

the process action can be audited for successful 

achievement and improved [3]. Process Imrovement 

Life Cycle concept is shown in Fig.4 [2]. 
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Fig. 4. Process Imrovement Life Cycle 

 

 

CMMI-SVC 1.2 contains 24 process areas. Each 

process area has its defined purpose. In addition,   the 

goal (specific/generic) is achieved by implementing 

effective practices (specific/generic) [2]. The practice  

describes  the activities that are important for the 

implementation of the objectives (goals).  

The work products are the results of the specific 

practice (typical work products) as well as the results 

of the generic practice. The work products are the 

important indicators for the assessment of the practice 

implementation and achieving the goals. The structure 

of the CMMI-SVC is shown in Fig.5 [3]. 

 

 
 
Fig. 5. Components of the CMMI-SVC 

 

 The process areas within the CMMI-SVC are 

organized by maturity level 2, 3, 4 and 5, shown in 

Fig.6[2][3]. The conducted research in the paper 

evaluates the target level of the organization maturity 

2 (Managed).  

 

 
Fig. 6. Process areas of the CMMI-SVC 

 

4 Measuring the level of quality of 

ITSM using the CMMI-SVC 

model 
 

CMMI for Services (CMMI-SVC V1.2) was 

selected for the practical assessment conducted in the 

paper as well as  its support tools – Appraisal 

Assistant Beta 3 (version 2.0.9). Rating scale for the 

practice implementation defines the following 

levels: fully implemented practice (80-100%); largely 

implemented practice(50-80%); partially implemented 

practice (20-50%); not implemented practice  (0-

20%); not yet (0%). Rating scale for the goal 

satisfaction defines the following levels: satisfied 

goal, unsatisfied goal. Rating scale for the process 

area satisfaction defines the following levels: not 

applicable process area, unsatisfied process area and 

satisfied process area. Rating scale for the process 

area capability level (CL) defines the following 

levels: CL0 (incomplete), CL1 (performed), CL2 

(managed), CL3 (defined), CL4 (quantitative 

managed), CL5 (optimizing). Maturity Level (ML1-

Initial) for IT organization means that processes are 

ad hoc, organization usually does not provide a stable 

environment.  ML2 (managed) means that IT 

organization has the established processes and 
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responsibilities with no documented procedures. The 

following is: 

 

ML3 (defined)- processes are well characterized, 

defined, documented and integrated into each other. 

Measurement and improvement is partially satisfied. 

ML4 (Quantitative Managed) - processes are 

measured by collecting detailed data on the processes 

and their quality. 

ML5 (Optimizing) - continuous process 

improvement is established. 

  It is necessary to first conduct  an assessment for 

the 8 key process areas organized by maturity level 2, 

shown in Fig.6.  

 

The example of the practical capability level 

assessment for the one of eight process area is 

described and analyzed in the paper in detail. This is 

the Service Delivery process area. The results of the 

assessment indicate a relationship between the target 

and the actual level of capability for the selected 

process area. Target capability level CL2 was 2. 

 First, the assessment was conducted on the 

implementation specific practices based on the 

assessment indicators (different work products) as 

shown in Fig.7. 

 

 
Fig. 7. Specific Practice Implementation Indicators 

(CMMI-SVC standard) 

 

 The assessment results for the implementation of 

the specific practices of the Service Delivery process 

area are shown in Fig.8. 

 
Fig. 8. Practical capability level assessment 

for Service Delivery – specific dimension 

 

 Same assessment procedure was conducted for the 

generic goals and practices, shown in Fig.9. 

Assessment results for the implementation of the 

generic practices of the Service Delivery process area 

are shown in Fig.9. 

 

 

 
Fig.9. Practical capability level assessment 

for Service Delivery – generic dimension 
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 Overall assessment results of the Service Delivery 

process area indicate that the capability level of this  

process area is CL1 (Performed), not CL2 (Managed). 

Same assessment procedure was conducted for the 

other 7 process area organized by maturity level 2 in 

the IT organization. The most process area has the 

capability level CL1 i.e. performed process areas. It is 

not enough for the organization maturity level ML2.  

 In addition, the other process areas organized by 

maturity level 3, 4 and 5 in the IT organization are 

also analyzed and assessed. Overall results are 

shown in Fig. 10. The authors used the continuous 

CMMI model for the assessment and mapped the 

obtained the results through the staged CMMI model 

[1]. The obtained results show that the IT 

organization has maturity level ML1 (Initial) and 

achieves its business goals based on the processes that 

are not well managed. In this organization the 

management should first decide about the 

improvements related to the processes of maturity 

level ML2 (especially Service Delivery, Measurement 

and Analysis, Process and Product Quality Assurance, 

Requirements Management and Supplier Agreement 

Management). 

 According to the overall results, shown in Fig.10, 

we can see that IT organization have to also improve 

the practices of the ML3 and invest into maturity level 

ML4 and ML5. 

 

 

 

 

  

 
Fig. 10. Overall results of the organizational 

maturity level (CMMI-SVC Appraisal Assistant) 
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5 Conclusion 

 
 The goal of the paper was to analyze how specific 

IT service organization uses ITIL, ISO/IEC 20000-1 

and CMMI-SVC standards for the measuring the 

level of quality of  the ITSM.  

 According to the general maturity model, used 

within our research,  we can differ five levels of 

maturity: 1 (initial) - processes are ad hoc, no 

documented; 2 (managed) - established processes and 

responsibilities with no documented procedures; 3 

(defined): standardized and defined processes, 

responsibilities and documentation; 4 (quantitative 

managed): measurement and control are established 

for the ITSM practice; 5 (optimized): continual 

service improvement is established within integrated 

process organization.  

 The obtained results according to ITIL standard 

show that the overall maturity level of ITSM in the 

organization is about 1.54 (initial maturity level). The 

obtained results according to CMMI-SVC standard 

show a similar result - the maturity level of ITSM 

usage in the organization is ML1 (initial maturity 

level). The assessment of the use of ISO/IEC 20000-1 

in the IT organization show that the overall 

fulfillment of the ISO 20000-1 requirements is about 

24% (initial maturity level). 

 Each of standard/method we used has its own 

rules and practices, and it is necessary to use more 

than one method to get the actual quality level of 

ITSM in the organization. 

 The  conducted research in the paper evaluates the 

target level of the organization maturity 2, but 

analysis shows that IT organization has maturity level 

1, and many improvement are needed to achieve 

higher maturity level.  Through methods we used, we 

can make the conclusion that IT organization has 

good basis for improvement, but it needs more 

investments in business processes and training.  
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