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ABSTRACT  

 
The thesis addresses the research question: How to describe, understand, and explain IT service delivery? 
Based on the research question, the following research questions were derived: How to analyse IT 
service delivery based on ITIL in order to determine its current situation? How to formalize elements of IT service 
delivery in maturity level that can be used to assess its current status? These research questions are ans-
wered by two IT artefacts: an analysis method and a maturity model for IT service delivery. Both 
of them are constructed by design-science research guidelines. The analysis method is focused on 
understanding the IT service delivery in organizations; it is founded on the IT service delivery 
processes of Information Technology Infrastructure Library (ITIL) version 2. The method pro-
posed has been applied through three case studies of Nicaraguan Internet Service Providers 
(ISPs). The maturity model is oriented to formalize and assess the maturity level of IT service 
delivery; it is supported by IT service delivery elements that are considered significant for manag-
ing IT service delivery by the Nicaraguan ISP sector, by IT service concepts, and by maturity 
model properties, and complemented by the IT Service Capability Maturity Model. The maturity 
model provides a mechanism for evaluating the maturity level of IT service delivery through a set 
of maturity statements and includes a graphical representation; it is also applied to the traceable 
information of the current status of IT service delivery of one of the Nicaraguan ISPs. 
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1. INTRODUCTION 

Organizations are increasingly dependent on the electronic delivery of services to meet custom-
ers’ needs. This implies the demand for high quality information technology (IT) services to 
match business needs and user requirements. An IT service is understood as a service provided 
to one or more consumers by an IT service provider. The IT service is built upon the use of IT 
and supports the consumer’s business processes (ITIL 2007). Quality-aware service delivery has 
been receiving increasing attention in both the fields of service management and software archi-
tecture (Zhou et al 2007). Quality of Service (QoS) refers to the collective effect of service per-
formance which determines the degree of satisfaction of users of the service (E.800 1994). QoS 
can be defined as the degree of conformity of the service delivery to a user by a provider in ac-
cordance with (E.8001 1996). Several studies have been developed around QoS, such as; quality 
standards (IEEE 1990, ISO/IEC 2001), QoS model (O’Sullivan 2002, Avizienis et al 2004, Vargo 
& Lusch 2004, Lusch & Vargo 2006, Spohrer et al 2008, Tian 2008), QoS languages (Ludwing et 
al 2002) and QoS ontology (Maximilien & Singh 2004). 
An IT service delivery system is a set of interacting entities, such as people, processes and prod-
ucts that are involved in the delivery of one or more service and consumes resources. It produces 
effects that are valuable to the client (Ramaswamy & Banavar 2008) and several models have 
been developed for business economic and social interactions in services settings (Vargo & Lusch 
2004, Spohrer et al 2008, Tian 2008). Six main factors are suggested that contribute to the overall 
IT service performance delivered to the customer (E.800 1994, E.8001 1996) such as support, 
operability, accessibility, retainability, integrity and security.  
IT service delivery covers the processes required for the planning and delivery of high quality IT 
services and looks at the longer term processes associated with improving the quality of IT ser-
vices delivered (itSMF 2004). IT service delivery processes are focused on achieving goals; some 
managerial functions are required to enact the processes, but fundamentally it is the process and 
its suitability for purpose that is important.  
Academics and practitioners have proposed several approaches for managing IT service around 
the world, such as IT success categories (De Haes & Grembergen 2004); concepts of IT service 
quality (Reeves & Bednar 1994, Hernon & Kitechki 2001); customer satisfaction with the service 
known as SERVQUAL (Parasuraman et al 1988, Parasuraman et al 1994); Strategic Alignment 
Model (SAM) (Henderson & Venkatraman 1993) which is a conceptual model of strategic IT 
management, a strategic alignment maturity model (SAMM) (Luftman et al 2003); and frame-
works such as Control Objectives for Information and related Technology (COBIT) (ITGI 2005) 
and Information Technology Infrastructure Management (ITIL) (see www.itil.org.uk).  The latter 
has become the undisputed global de facto framework for IT service management, as corroborated 
by the rapid increase in membership of the IT Service Management Forum, which is an interest 
group enhancing and propagating the ITIL principles (Lawes 2003).  Also, the large number of 
practice-oriented ITIL conferences, publications and training opportunities (Hendriks & Carr 
2002, Keisch et al 2002) indicate the growing relevance of ITIL.  ITIL v.2 provides the following 
set of seven interrelated IT service delivery processes from the best public and private sector 
practices (ITIL 2003a): service catalogue, financial management, service level management, ca-
pacity management, service continuity management, availability management and security man-
agement.  
According to Mohamed et al (2008) “ITIL is an evolving and complex framework with many intermingling 
factors and confounding effects that postulate the leverage of intensive knowledge and does not offer clear-cut imple-
mentation techniques”. Therefore, to know the current status of IT service delivery of an organiza-
tion before ITIL implementation could help to minimize the complexity of its implementation. 
This motivates the formulation of research question 1 (see section 1.1). To answer it, an analysis 
method of IT service delivery (see chapter 3) is proposed. The proposed method was applied in 
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three case studies of Nicaraguan Internet Service Providers (ISPs)(see section 5.1). All three ISPs 
studied are members of the Nicaraguan Internet Association (AIN) (www.ain.org.ni), a non-
profit organization that groups the main ISPs, educational nodes and other entities in Nicaragua. 
AIN is composed of eleven ISPs, four universities and three other entities. ISPs play a significant 
role in connecting both private and public sector organizations to the Internet.  The results of the 
case studies show the necessity of ISPs formalizing specific IT service delivery elements that are 
considered significant for managing IT service delivery. This motivates the formulation of re-
search question 2 (see section 1.1). To answer it, an IT Service Delivery Maturity Model (see 
section 4) is proposed. The proposed model was applied to the information about the current 
status of IT service delivery of one of the organizations involved in the previous study (see sec-
tion 5.2). 
 

1.1 Research Question  

This thesis addresses the research question:  
How to describe, understand, and explain IT service delivery? 

Based on the research question, the following research questions were derived: 
1. How to analyse IT service delivery based on ITIL in order to determine its current situation? 
2. How to formalize elements of IT service delivery in maturity level that can be used to assess its current sta-

tus? 
Research question 1 is answered by an analysis method of IT service delivery that is presented in 
chapter 3 and published in paper I (see section 1.5). The proposed method was applied to three 
ISPs from Nicaragua in order to determine the current status of IT service delivery, as presented 
in chapter 5 and published in paper II (see section 5.1). Research question 2 is answered by a 
maturity model of service delivery that is presented in chapter 4 and applied to traceable informa-
tion of the current status of IT service delivery in one of the three ISPs involved in the previous 
study (see section 5.2), this will be published as paper III (see section 1.5). 

1.2 Expected Results 

The expected results of the thesis are:  
• An analysis method of IT service delivery. 
• A maturity model of IT service delivery.  

1.3 Thesis Purpose 

The aim of this thesis is to give the ITIL community and practitioners tools that can help them to 
analyse, formalize and assess the IT service delivery in an organization. The proposed method for 
analyzing IT service delivery can be used to determine the current status of IT service delivery in 
organizations. The proposed maturity model of IT service delivery is an alternative for formaliz-
ing and assessing IT service delivery elements that are considered relevant for managing IT ser-
vice.  

1.4 Research Approach and Process  

The research approach adopted is design research that is concerned with “devising artefacts to 
attain goals” (Simon 1981); it is used for scientific study in the field of Information Technology 
(IT) when artificial, human-made phenomena such as organization and/or information systems 
are examined (March & Smith 1995, Markus et al 2002). Design research addresses research 
through the building and evaluation of artefacts designed to meet the identified business need 
(Hevner et al 2004). The building of artefacts is the process of constructing an artefact for a spe-
cific purpose and evaluation of artefacts is the process of determining how well the artefact per-
forms.  
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Four general outputs have been defined for design research (March & Smith 1995): constructs, 
models, methods and instantiations. Construct is a conceptual vocabulary of a problem/solution 
domain, it arises during the conceptualization of the process and is refined throughout the design 
cycle. Model is a set of propositions or statements expressing relationships amongst constructs. 
Method is a set of steps (an algorithm or guidelines) used to perform a task. Methods are goal- 
directed plans for manipulating constructs so that the solution statement model is realized. The 
instantiation operationalizes constructs, models and methods. 
The design research cycle (Takeda et al 1990) was adopted (see Figure 1), which consists of five 
steps; problem awareness, suggestion, development, evaluation and conclusion. 

 
Fig. 1. Design research cycle (Takeda et al 1990) 

In this model all design begins with problem awareness. Suggestion is abductively drawn from 
the existing knowledge/theory base for the problem area (Pierce 1931).  Development is an at-
tempt to implement an artefact according to the suggested solution. Evaluation is according to 
the functional specification implicit or explicit in the suggestion. Development, evaluation and 
further suggestion are frequently iteratively performed in the course of the research (design) 
effort. The basis of the iteration, the flow from partial completion of the cycle back to problem 
awareness, is indicated by the circumscription arrow. Conclusion indicates termination of a spe-
cific design project. 
The circumscription process is especially important for understanding design research because it 
generates understanding that could only be gained from the specific act of construction. Circum-
scription is a formal logical method (MacCarthy 1980) that assumes that every fragment of know-
ledge is valid only in certain situations. Further, the applicability of knowledge can only be deter-
mined through the detection and analysis of contradictions.   
Hevner et al (2004) suggests a set of guidelines for implementing the design research cycle, which 
are listed in Table 1. 

Table 1. Design‐Science Research Guidelines 
Guideline 1: Design as an Artefact Design-science research must produce a viable artefact in the form of a construct, a 

model, a method, or an instantiation  
Guideline 2: Problem Relevance The objective of design-science research is to develop technology-based solutions to 

important and relevant business problems.  
Guideline 3:Design Evaluation The utility, quality and efficacy of a design artefact must be rigorously demonstrated via 

well-executed evaluation methods. 
Guideline 4:  Research Contribution Effective design-science research must provide clear and verifiable contributions in the 

areas of the design artefact, design foundations, and/or design methodologies 
Guideline 5: Research Rigour Design-science research relies upon the application of rigorous methods in both the 

construction and evaluation of the design artefact 
Guideline 6: Design as a Search 
process 

The search for an effective artefact requires utilization of available means to reach 
desired ends while satisfying laws in the problem environment. 

Guideline 7: Communication of 
Research 

Design-science research must be presented effectively both to technology-oriented as 
well as management-oriented audiences. 



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

4 
 

I began the research process for this thesis at the beginning of 2008. The research process can be 
summarized in four main stages: (a) identify practical problem to formalize research question, (b) 
design and develop IT artefacts based on design science as a problem-solving approach, (c) appli-
cation of the proposed IT artefacts, and then (d) analyse the result of the IT artefact application. 
A practical problem was identified with the implementation of the Information Technology In-
frastructure Library (ITIL). Although ITIL is considered the “best practice” framework for IT 
service management in the private and public sectors, it is too complex to be implemented in 
organizations. Therefore, to know the current status of IT service delivery will contribute to 
minimizing the complexity of implementation of ITIL. This motivated me to formulate research 
question 1 (see section 1.1). To answer it, an analysis method of IT service delivery was devel-
oped that is based on ITIL v.2. This version presents IT service delivery processes. The proposed 
method was developed using research design guidelines. These guidelines were applied as follows. 

• Design as artefact (guideline 1). Chapter 3 presents the design and development of an 
analysis method of IT service delivery.   

• Relevance of the problem (guideline 2). The problem was formulated as research question 
1 (see section 1.1). This research question was motivated by the complexity of ITIL im-
plementation in organizations, which needs to be minimized. 

• Design Evaluation (guideline 3). Evaluation is not covered in the thesis, but it will be de-
veloped in further works. The evaluation will be addressed through qualitative and quan-
titative approach to assess the efficacy, utility and quality of the proposed IT artefacts (see 
chapter 6). 

• Research contribution (guideline 4).  The proposed Analysis Method of IT Service Deliv-
ery (AMSD) is a new method for analysing IT service delivery in organizations. This 
AMSD is the answer to research question 1 (see section 1.1); it is founded on research sci-
ence guidelines (Hevner et al 2004) and the research design cycle (Takeda et al 1990). The 
AMSD is based on ITIL v.2 and case study techniques.  

• Research rigour (guideline 5). The proposed method is supported by ITIL v.2 and case 
studies. ITIL v.2 was selected because it defines the IT service delivery processes.  

• Design research as search process (guideline 6).  The proposed method was implemented 
in three case studies in Nicaraguan ISPs in order to determine the current status of IT ser-
vice delivery (see section 5.1) as a demonstration of its applicability. 

• Communication of research (guideline 7). The proposed method can be used by business 
and technical executives and support their decisions about IT service delivery. It is 
founded on ITIL, which is a compendium of the best practices of IT service management 
from the public and private sectors in the United Kingdom. 

The case studies reveal the interest and limitation of participant organizations in formalizing 
specific IT service delivery elements that are considered significant to IT service management 
(see section 5.1). Based on this practical problem, research question 2 (see section 1.1) was for-
mulated. To answer it, a Maturity Model of IT Service Delivery was developed, which is based on 
Maturity Model properties and complemented by the IT Service Capability Maturity Model. The 
proposed model was developed using research design guidelines. These guidelines were applied 
as follows: 

• Design as artefact (guideline 1). Chapter 4 presents the design and development of an Ma-
turity Model of IT Service Delivery (SDMM).   

• Relevance of the problem (guideline 2). The problem was formulated as research question 
2 (see section 1.1). This research question was motivated by the need of Nicaraguan ISPs 
to formalize specific IT service delivery elements. ISPs play a significant role in the devel-
opment of organizations in both the private and public sectors, connecting them to the 
Internet. 
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• Design Evaluation (guideline 3). Evaluation is not covered in the thesis, but it will be de-
veloped in further works. The evaluation will be addressed through qualitative and quan-
titative approach to assess the efficacy, utility and quality of the proposed IT artefacts (see 
chapter 6). 

• Research contribution (guideline 4).  The proposed SDMM is a new model for formalizing 
and assessing IT service delivery elements. This SDMM is the answer to research question 
2 (see section 1.1); it is founded on research science guidelines (Hevner et al 2004) and the 
research design cycle (Takeda et al 1990). The SDMM is based on IT service concepts and 
maturity model properties, and is complemented by the IT Service Capability Maturity 
Model.  

• Research Rigour (guideline 5). The proposed model is supported by IT service concepts, 
maturity model properties and the IT Service Capability Maturity Model.  

• Design research as search process (guideline 6).  The proposed model was applied to the 
traceable information of the current status of IT service of the one of the organizations 
involved in the previous case studies (see section 5.2) as a demonstration of its applicabil-
ity.  

• Communication of research (guideline 7). The proposed model can be used by business 
and technical executives and support their decision about formalization and assessment of 
IT service delivery; it was designed based on IT service delivery elements that are signifi-
cant for managing IT service delivery by business and IT executives from Nicaraguan 
ISPs. 

 

1.5 Publications  

The thesis is supported by three papers: 
Paper I: Analyzing IT Service Delivery in an Internet Service Provider from Nicaragua 
J. Flores, L. Rusu,  and P. Johanneson, “Analyzing IT Service Delivery in an Internet Service 
Provider from Nicaragua”, 3rd World Summit on the Knowledge Society, 2010 (WSKS2010), 
Corfu, Greece. 
The author of the thesis is the main contributor to this paper which presents a method for ana-
lysing IT service delivery and its application in an Internet Service Provider (ISP). The method 
proposed is based on ITIL processes and case study technique; it includes questionnaires for 
gathering information, semi-structured interviews, focus groups and documents as sources of 
information for recognition of factual information. The application of this method allows the ISP 
to determines its practices and limitations in IT service delivery. 
 

Paper II: Evaluating IT Service Delivery amongst ISPs from Nicaragua. 

J. Flores, L. Rusu,  and P. Johanneson, “Evaluating IT Service Delivery amongst ISPs from Nica-
ragua”, 16th Americas Conference on Information Systems, 2010 (AMCIS2010), Lima, Peru. 
The author of the thesis is the main contributor to this paper which presents an evaluation of IT 
service delivery by Internet Service Providers (ISPs) from Nicaragua at the end of 2009. The 
evaluation is supported by a methodological approach based on IT Infrastructure Library (ITIL) 
v.2 concepts and case study techniques. The evaluation involved three ISPs which are nationwide 
ISPs with more than ten years of operation. We describe the current practices and limitations of 
IT service delivery in ISPs from Nicaragua. Finally, we argue that existing IT service delivery 
practices amongst ISPs correspond to ITIL processes, although the ITIL processes are not 
known amongst them. 
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Paper III: A Maturity Model of IT Service Delivery. 

J. Flores, L. Rusu,  and P. Johanneson, “A Maturity Model of IT Service Delivery”, paper submit-
ted to the 2011 International Conference on Information Resources Management in association 
with the Korean Society of MIS Conference  (Conf-IRM is an AIS Affiliated Conference - 
www.conf-irm.org). 
The author of the thesis is the main contributor to this paper which presents a maturity model of 
IT service delivery for formalizing and assessing IT service delivery elements that are considered 
significant for managing IT services by Nicaraguan Internet Service Providers (ISPs) as an answer 
to the research question: How to formalize elements of IT service delivery in maturity level that can be used to 
assess its current status? The proposed model is founded on a research design approach and its 
quality and efficiency is evaluated against traceable information about the current IT service 
delivery status of an ISP. Traceable information from case studies allows us to analyse the infor-
mation collected later on. We argue that a maturity level assessment can be applied to an organi-
zation if traceable information on case studies is available about the current IT service delivery 
status.  
The author has participated in other papers: 
L. Plazaola, J. Flores, N. Vargas and M. Ekstedt, “Strategic Business and IT Alignment Assess-
ment: A Case Study Applying an Enterprise Architecture-based Metamodel,” in proceedings of 
the 41st Hawaii International Conference on Systems Sciences (HICSS 41), IEEE Computer 
Society, Hawaii, USA, January 2008. 
J. Flores, A. López, N. Vargas and L. Rusu, “Strategic Use of Information Technology in Profit 
and Non-Profit Organizations from Tanzania and Sweden”, pp.137–146, in proceedings of the 
1st World Summit on the Knowledge Society (WSKS 2008), CCIS 19, September 2008, pub-
lished by Springer-Verlag: Berlin and Heidelberg.  ISBN 978-3-540-87782-0.  
L. Plazaola, J. Flores, E. Silva, N. Vargas and M. Ekstedt, “An Approach to Associate Strategic 
Business – IT Alignment Assessment to Enterprise Architecture”, in proceedings of the confer-
ence on systems engineering research (CSER 2007 ), New York, USA, March 2007. 
L. Plazaola, E. Silva, N. Vargas, J. Flores and M. Ekstedt, “A Metamodel for Strategic Business 
and IT Alignment Assessment”, in proceedings of the conference on systems engineering re-
search (CSER 2006), Los Angeles, USA, April 2006. 
E. Silva, L. Plazaola, J. Flores and N. Vargas, “How to Identify and Measure the Level of Align-
ment between IT and Business Governance”, in the proceedings of Portland International Con-
ference on Management of Engineering and Technology (PICMET 05), Portland, USA, July 
2005. 

1.6 Thesis structure 

The thesis is organized in six chapters. Chapter one presents the introduction containing the 
research question, expected results, thesis purpose and research approach and process. Chapter 
two presents concepts of IT service delivery and maturity models. Chapter three presents the 
development of an analysis method of IT service delivery. Chapter four presents the develop-
ment of the IT service delivery maturity model. Chapter five presents the application of the 
method and model developed and also, the current status of IT service delivery amongst Internet 
Service Providers from Nicaragua. Finally, chapter six presents discussion and proposals for 
further work. 
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2. RESEARCH BACKGROUND 

This chapter introduces the concepts of IT service delivery and maturity models. IT service de-
livery is a relevant topic and several approaches are presented, including the IT Infrastructure 
Library (ITIL) which provides IT service delivery processes that support the proposed Analysis 
Method of IT Service Delivery (AMSD). This chapter also presents several models for formaliz-
ing information founded on a Capability Maturity Model. An analysis of maturity models oriented 
to IT service is also included which supports the adoption of the IT Service Capability Maturity 
Model as requirements of five maturity levels of IT service delivery elements.  

2.1. IT Service Delivery 

Services are frequently described as performances by a provider that create and capture economic 
value for both the provider and consumer (Chesborough & Spohrer  2006). An IT service has 
been defined as a service provided to one or more consumers by an IT Service Provider. IT 
services are built upon the use of information technology and support the consumer’s business 
processes (ITIL 2007).  
An IT service delivery system is a set of interacting entities, such as people, processes, and prod-
ucts that are involved in the delivery of one or more service (Ramaswamy & Banavar 2008). The 
delivery of a service consumes resources and produces effects that are valuable to the client. 
Effects are domain dependent, and eventually translate into value for the client, some of which is 
transferred into value for the provider (Ramaswamy & Banavar 2008). The customer domain and 
the service provider domain are distinguished at the boundary by the Service Access Point (SAP) 
which is considered as a conceptual point where a service is delivered to customers (Trygar & 
Bain 2005).   
IT service delivery has been one of the principal concerns of researchers and several approaches 
have been proposed by scholars around the world. These may be listed as follows: 

• Service Balanced Scorecard, which takes four different perspectives of facility perform-
ance – the community, services, building and financial perspective – resulting in a facility 
performance profile (Brackertz & Kenley 2002).  

• Measuring customer value, which is necessary to capture the essential meaning of quality 
(Setijono & Dahlagaard 2007). 

• Service quality assessment based on five service quality dimensions, ranked as follows; as-
surance, responsiveness, reliability, empathy and tangibility (Yao & Zhao 2008). 

• Customer relations management that can create positional advantage and subsequent im-
proved performance (Coltman 2007). 

• The impact of IT on service quality based on a service quality model that links customer 
perceived  IT-based service options to traditional service dimensions (Zhu et al 2002). 

• A service delivery model called Global Delivery Model (GDM), where clients outsource 
components of their IT infrastructure operations to potentially multiple service providers 
who in turn use a combination of onsite and offsite resources to manage the components 
on behalf of their clients (Bose et al 2008). 

• Quality of the service for IS service (QoSIS) through the development of a QoSIS-based  
service acquisition model by introducing a quality assurance party (QAP) and two quality 
notions; traditional customer/provider service and SaaS (software as a service) (Chen & 
Sorenson  2008). 

• Testing SERVQUAL Dimension (Safakli 2007). 
• Servperf analysis (Vanniarajan & Anbazhagan 2007). 
• Measuring IS systems service quality (Landrum et al 2009). 
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• IT success  categories (De Haes & Grembergen 2004).  
• Concepts of IT service quality (Reeves & Bednar 1994, Hernon & Kitechki 2001). 
• Customer satisfaction with the service, known as SERVQUAL (Parasuraman et al 1988, 

Parasuraman et al 1994). 
The conceptual model of strategic IT management, referred to as the Strategic Alignment Model 
(SAM) (Henderson & Venkatraman 1993), which has been implemented (Luftman et al 1993) and 
derived into a strategic alignment maturity model (SAMM) (Luftman et al 2003), and  
Frameworks such as Information Technology Infrastructure Management (ITIM) (see 
www.itil.org.uk).  
 
Many companies and organizations announce that their “best practice” framework of IT man-
agement is based on ITIL, and they add their operating experience in ITSM into their solutions, 
systems and tools (IBM 2004, Microsoft 2006, BMC 2007, HP 2009) such as Microsoft, HP, IBM 
and BMC. 
Quality-aware service delivery has been receiving increasing attention in both service manage-
ment and software architecture (Zhou et al 2007). Quality of Service (QoS) is defined as the col-
lective effect of service performance which determines the degree of satisfaction of the user of 
the service (E.800 1994). QoS can be defined as the degree of conformance of the service deliv-
ery to a user by a provider in accordance with (E.8001 1996).  Several studies have been devel-
oped around QoS such as quality standards (IEEE 1990, ISO/IEC 2001), QoS model 
(O’Sullivan 2002, Avizienis et al 2004, Vargo & Lusch 2004, Lusch & Vargo 2006, Spohrer et al 
2008, Tian 2008), QoS languages (Ludwing et al 2002) and QoS ontology (Maximilien & Singh 
2004).  
The main factors that contribute to the overall IT service performance delivered to the customer 
(E.800 1994, E.8001 1996) can be listed as follows: 

• Service Support Performance is the ability to provide a service and assist in its utilization. 
• Service Operability Performance is the ability of a service to be successfully and easily op-

erated by a user. 
• Service Accessibility Performance is the ability of a service to be obtained, within specified 

tolerances and other given conditions, when requested by the user. 
• Service Retainability Performance is the ability of a service, once obtained, to continue to 

be provided under given conditions for a requested duration. 
• Service Integrity Performance is the degree to which a service is provided without exces-

sive impairments, once obtained. 
• Service Security Performance is the protection provided against unauthorized monitoring, 

fraudulent use, malicious impairment, misuse, human mistake, and natural disasters. 
IT service delivery covers the processes required for the planning and delivery of high quality IT 
services and looks at the longer-term processes associated with improving the quality of IT ser-
vices delivered (itSMF 2004). IT service delivery processes are focused on achieving goals; some 
managerial functions are required to enact the processes, but fundamentally it is the process and 
its suitability for purpose that is important. 
According to IT Infrastructure Library (ITIL) v.2, IT service delivery focuses on delivering the 
service that the business must offer in order to provide adequate support to its customers (ITIL 
2003a) as part of IT service management, which is concerned with delivering and supporting IT 
services that are appropriate to the business requirements of the organization. ITIL, which was 
initially designed and developed by the UK Office of Government Commerce (OGC), provides a 
comprehensive, consistent and coherent set of best practices for IT service management proc-
esses, promoting a quality approach to achieving business effectiveness and efficiency in the use 
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of information systems. ITIL does not cast in stone every action required on a day-to-day basis 
because that is something which differs from organization to organization. ITIL v.2 processes are 
intended to be implemented so that they underpin, but do not dictate, the business processes of 
an organization that are interdependent and underpinned by integrative management (Berkhout et 
al 2001, Bartlett et al 2004). ITIL has become the undisputed global de facto framework for IT 
service management, as corroborated by the rapid increase in membership of the IT Service 
Management Forum, which is an interest group enhancing and propagating the ITIL principles 
(Lawes 2003). Also, the large number of practice-oriented ITIL conferences, publications and 
training opportunities (Hendriks & Carr 2002, Keisch et al 2002) indicate the growing relevance 
of ITIL. 
ITIL v.2 suggests service catalogue management, service level management, financial manage-
ment, capacity management, IT service continuity management and security management as 
processes related to IT service delivery. At the following a brief description of each IT SD proc-
esses: 
Service Catalogue Management is to provide a single source of consistent information on all 
of the agreed services, and ensure that it is widely available to those who are approved to access 
it; its goal is ensure that a service catalogue is produced and maintained, containing accurate 
information on all operational services and those being prepared to be run operationally.  
Service Level Management (SLM) is the name given to the processes of planning, coordinat-
ing, drafting, agreeing, monitoring and reporting on Service Level Agreements (SLAs) and the 
ongoing review of the service achievements to ensure that the required and cost justifiable service 
quality is maintained and gradually improved SLAs provide the basis for managing the relation-
ship between the provider and the Customer.  
Financial Management is the sound stewardship of the monetary resources of the organiza-
tion. It supports the organization in planning and executing its business objectives and requires 
consistent application throughout the organization to achieve maximum efficiency and minimum 
conflict.  
Capacity Management is responsible for ensuring that the capacity of the IT infrastructure 
matches the evolving demands of the business in the most cost effective and timely manner. It 
ensures that the future business requirements for IT services are considered, and the perform-
ance of all services and components are monitored and measured.  
IT Service Continuity Management (ITSCM) supports the overall business continuity man-
agement process by ensuring that the required IT technical and services facilities (including com-
puter systems, networks, applications, telecommunications, technical support and service desk) 
can be recovered within required, and agreed, business timescales. 
Security Management is the process of managing a defined level of security on information and 
IT services, including managing the reaction to security incidents (ITIL 2003b). 

2.2 Maturity Models  

The term “maturity” is frequently understood as stages or levels of improvement that character-
ize a specific entity (Andersen & Henriksen 2005). In general, maturity models have the following 
properties (Klimko 2001, Weerdmeester et al 2003): 

• The development of a single entity is simplified and described with a limited number of 
maturity levels (usually four to six). 

• Levels are characterized by certain requirements, which the entity has to achieve on that 
level. 

• Levels are ordered sequentially, from an initial level up to a final level (the latter is the level 
of perfection). 
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In 1987, the Capability Maturity Model (CMM) was developed by the Software Engineering Insti-
tute (SEI) at the request of the US Department of Defense (with help from Mitre Corporation). 
CMM (CMM 1994, Paulk et al 1995) is a five-level model to evaluate the maturity of an organiza-
tion’s software development process and to provide software process improvement (SPI) prac-
tices.  

 
Fig. 2. The Structure of CMM. 

The structure of CMM (CMM 1994; Paulk et al 1995) is depicted at Figure 2 (Paulk et al 1995) as 
consisting of six components: 

1. Maturity Levels: Define a scale for measuring the maturity of an organization’s software 
process. 

2. Process Capabilities: Describe a range of expected results achieved by following the software 
process. 

3. Key Process Areas: Define groups of related activities that together achieve a set of goals de-
fined for each maturity level. 

4. Goals: Define the scope, boundaries, and intent of the key process area.  
5. Common Features: The common features sections are Commitment to Perform, Ability to 

Perform, Activities Performed, Measurements and Analysis, and Verifying Implementa-
tion. 

6. Key Practices: Key practices describe activities and infrastructure needed to effectively im-
plement and institutionalize a key process area. 

Through the years, several versions of CMM were proposed until 2000, when the Capability 
Maturity Model Integration (CMMI) was introduced (SEI 2009). CMMI is a collection of best 
practices that helps organizations improve their processes. It describes the characteristics of an 
effective process. Process is what an organization focuses on, e.g., people, tools and equipment. 
Process is also something that allows aligning the way of doing the business. Afterwards an or-
ganization can take advantage of employing CMMI to make an assessment and, based on its 
results, improve its processes. Figure 3 illustrates the history of how CMMI was developed and 
has grown. 



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

11 
 

 
Fig. 3. CMMI development history. (SEI 2009) 

Several Maturity Models have emerged based on CMM/CMMI as specialized maturity models or 
frameworks: 
Knowledge Management Maturity Model (Feng 2006) can be used to describe how organizations sup-
port the practices at each maturity level, and provide maturity paths which organizations can 
follow. 
Commutating Education Maturity Model (CEMM) (Lutteroth et al 2007) can be used to rate educa-
tional organizations according to their capability to deliver high-quality education on a five-level 
scale. Furthermore, CEMM can be used in order to improve an institution’s capability by imple-
menting the best practices and organizational changes it describes. 
Corporate Data Quality Management (CDQM) maturity assessment model (Hüner et al 2009) is in-
tended to be used for supporting the build process of CDQM that describes the quality oriented 
organization and control of a company’s key data assets such as material, customer and vendor 
data. 
Strategic Assessment Maturity Model (SAMM) (Luftman 2003) focuses on the activities that manage-
ment performs to achieve cohesive goals across the IT and other functional organizations. 
SAMM assesses the maturity of the business-IT alignment.  
Capability Maturity Model Integration for Service (CMMI-SVC) (SEI 2009) extends the CMMI frame-
work to reflect the unique challenges of process improvement in service industries. CMMI-SVC 
is composed of 24 process areas. Of those, sixteen are CMMI foundation and seven are service-
specific process areas that address capacity and availability management, service continuity, ser-
vice delivery, incident resolution and prevention, service transition, service system development, 
and strategic service management processes. CMMI-SVC provides five levels of maturity of the 
service: 

• At maturity level 1, processes are usually ad hoc and chaotic. The organization usually does 
not provide a stable environment to support processes. 

• At maturity level 2, projects establish the foundation for an organization to become an ef-
fective service provider by institutionalizing basic project management, support, and ser-
vice establishment and delivery practices. 

• At maturity level 3, service providers use defined processes for managing projects. 
• At maturity level 4, service providers establish quantitative objectives for quality and proc-

ess performance and use them as criteria in managing processes.  
• At maturity level 5, an organization continually improves its processes based on a quantita-

tive understanding of the common causes of variation inherent in processes. 
Table 2 provides a list of seven service-specific process areas and their associated categories and 
maturity levels. The purpose of each service-specific process area is described as follows: 
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• Capacity and Availability Management (CAM). Ensure effective service system perform-
ance and ensure that resources are provided and used effectively to support service re-
quirements. 

• Incident Resolution and Prevention (IRP). Ensure timely and effective resolution of ser-
vice incidents and prevention of service incidents as appropriate. 

• Service Continuity (SCON). Establish and maintain plans to ensure continuity of services 
during and following any significant disruption of normal operations. 

• Service Delivery (SD). Deliver services in accordance with service agreements. 
• Service System Development (SSD). Analyse, design, develop, integrate, verify, and vali-

date service systems, including service system components, to satisfy existing or antici-
pated service agreements. 

• Service System Transition (SST). Deploy new or significantly changed service system 
components while managing their effect on ongoing service delivery. 

• Strategic Service Management (STSM). Establish and maintain standard services in concert 
with strategic needs and plans. 

 
Table 2. Service‐specific process areas and their associated categories and maturity levels (SEI 2009) 

Maturity 
Level 

Process Categories 

Project Management 

(Service Management) 
Service Establishment and Delivery 

Defined 

(Level 3) 
Capacity and Availability Management (CAM) 

Service Continuity (SCON) 
Incident Resolution and Prevention (IRP) 

Repeatable 

(Level 2)   

Service Delivery (SD) 
Service System Development (SSD) 
Service System Transition (SST) 

Strategic Service Management (STSM) 

 
Control Objects for Information and related Technology (COBIT) 4.1 (ITGI 2005) is a set of best practic-
es (framework) for information technology (IT) management created by the Information Systems 
Audit and Control Association (ISACA), and the IT Governance Institute (ITGI). COBIT 4.1 
defines 34 IT processes, categorized into four domains; planning and organization, acquisition 
and implementation, delivery and support, monitoring and evaluation. The domain ‘‘Delivery and 
support’’ is concerned with the actual delivery of required services and contains those processes 
that deal with configuration management, problem management, data management, management 
of the physical environment (data centre and other facilities), computer operations management 
and performance and capacity management of the hardware. The purposes of IT processes of the 
“Delivery and support” domain (DS) are described as follows.  

• (DS1) Define and Manage Service Levels. Establish a common understanding of the level 
of service required.  

• (DS2) Manage Third-Party Services. Ensure that roles and responsibilities of third parties 
are clearly defined, adhere to and continue to satisfy requirements. 

• (DS3) Manage Performance and Capacity. Ensure that adequate capacity is available and 
that best and optimal use is made of it to meet required performance needs. 

• (DS4) Ensure Continuous Service. Ensure IT services are available as required and ensure 
a minimum business impact in the event of a major disruption 

• (DS5) Ensure Systems Security. Safeguard information against unauthorized use, disclo-
sure or modification, damage or loss. 

• (DS6) Identify and Allocate Costs. Ensure a correct awareness of the costs attributable to 
IT services. 
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• (DS7) Educate and Train Users. Ensure that users are making effective use of technology 
and are aware of the risks and responsibilities involved. 

• (DS8) Assist and Advise Customers. Ensure that any problem experienced by the user is 
appropriately resolved. 

• (DS9) Manage the Configuration. Account for all IT components, prevent unauthorized 
alterations, verify physical existence and provide a basis for sound change management. 

• (DS10) Manage Problems and Incidents. Ensure that problems and incidents are resolved, 
and the cause investigated to prevent any recurrence. 

• (DS11) Manage Data. Ensure that data remains complete, accurate and valid during its in-
put, update and storage. 

• (DS12) Manage Facilities. Provide suitable physical surroundings to protect the IT equip-
ment and people against man-made and natural hazards. 

• (DS13) Manage Operations. Ensure that important IT support functions are performed 
regularly and in an orderly fashion. 

COBIT 4.1 provides managers, auditors, and IT users with a set of generally accepted measures, 
indicators, processes and best practices to assist them in maximizing the benefits derived through 
the use of IT and developing appropriate IT governance and control in a company. COBIT 4.1 
present five levels of maturity of governance: 

• Non-existent. There is a complete lack of any recognizable IT governance process. 
• Initial/Ad hoc. There is evidence that the organization has recognized that IT governance 

issues exist and need to be addressed. 
• Repeatable but Intuitive. There is global awareness of IT governance issues. 
• Defined Process. The need to act with respect to IT governance is understood and ac-

cepted. 
• Managed and Measurable. There is full understanding of IT governance issues at all levels, 

supported by formal training. 
• Optimized. There is advanced and forward-looking understanding of IT governance issues 

and solutions. 
Service Management Process Maturity Framework (PMF) (ITIL 2007) focuses on assessing the maturity 
of each of the service management processes individually, or measuring the maturity of the Ser-
vice Management process as a whole. It is organized in five areas; vision and steering, process, 
people, technology and culture. These areas cover the five maturity levels. PMF presents five 
levels of maturity of IT service management: 

• Initial (Level 1). The process has been recognized but there is little or no process man-
agement activity and it is allocated no importance, resources or focus within the organiza-
tion. This level can also be described as ‘ad hoc’ or occasionally even ‘chaotic’. 

• Repeatable (Level 2). The process has been recognized and is allocated little importance, 
resource or focus within the operation. Generally activities related to the process are un-
coordinated, irregular, without direction and are directed towards process effectiveness. 

• Defined (Level 3). The process has been recognized and is documented but there is no 
formal agreement, acceptance or recognition of its role within the IT operation as a whole. 
However, the process has a process owner, formal objectives and targets with allocated re-
sources, and is focused on the efficiency as well as the effectiveness of the process. Re-
ports and results are stored for future reference. 

• Managed (Level 4). The process has now been fully recognized and accepted throughout 
IT. It is service focused and has objectives and targets that are based on business objec-
tives and goals. The process is fully defined, managed and has become proactive, with do-
cumented, established interfaces and dependencies with other IT processes. 
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• Optimizing (Level 5). The process has now been fully recognized and has strategic objec-
tives and goals aligned with overall strategic business and IT goals. These have now be-
come “institutionalized” as part of the everyday activity for everyone involved with the 
process. A self-contained continual process of improvement is established as part of the 
process, which is now developing a pre-emptive capability. 

IT Service Capability Maturity Model (IT Service CMM) (Niessink & Van 2004) is oriented to assess 
the maturity of IT service processes and identify direction for improvement and its target is to 
help service organizations to improve service quality. IT Service CMM is available at 
(www.itservicecmm.org). IT Service CMM consists of five levels of maturity. Each maturity level 
contains specific key process areas. The maturity levels are defined as follows. 

• Initial (Level 1). The IT service delivery process is characterized as ad hoc, and occasionally 
even chaotic. Few processes are defined, and success depends on individual effort and he-
roics.  

• Repeatable (Level 2). Basic service management processes are established. The necessary 
discipline is in place to repeat earlier successes on similar services with similar service le-
vels.  

• Defined (Level 3). The IT service processes are documented, standardized and integrated 
into standard service processes. All services are delivered using approved, tailored versions 
of the organization’s standard service processes. 

• Managed (Level 4). Detailed measurements of the IT service delivery process and service 
quality are collected. Both the service processes and the delivered services are quantitative-
ly understood and controlled. 

• Optimized (Level 5). Continuous process improvement is enabled by quantitative feed-
back from the processes and from piloting innovative ideas and technologies. 

Table 3 gives an overview of the key process areas grouped in three categories; management, 
enabling and delivery.  The purpose of each of the key process areas is described as follows. 

• Service Planning and Evaluation. Services are planned and realistic service levels are nego-
tiated with the customer in order to deliver services that satisfy the customer’s service 
needs for IT services. The delivered services, the specified service levels and the custom-
er’s service needs are reviewed with the customer on a regular basis. When necessary, the 
service level agreement is adjusted. 

• Service Tracking and Oversight. Service delivery is being tracked. The realized service le-
vels are compared with the specified service levels and are reported to the customer and 
management on a regular basis. Corrective actions are taken when actual service delivery 
deviates from the specified service levels. 

• Subcontract Management. Select qualified IT subcontractors and manage them effectively. 
• Configuration Management. The integrity of products which are subject to or part of IT 

services is established and maintained. 
• Event Management. Events regarding the service are identified, registered, tracked, ana-

lysed, and resolved. The status of events is communicated to the customer and reported to 
the management. 

• Service Quality Assurance. Management is provided with the appropriate visibility into the 
processes being used and the services being delivered. 

• Organization Process Definition. Develop and maintain a usable set of service process as-
sets that improve process performance across services, and provide a basis for cumulative, 
long-term benefits to the organization. 

• Organization Processes Focus. Establish responsibility within the organization for service 
process activities that improve the organization’s overall service process capability. 
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• Training Programme. Develop the skills and knowledge of individuals so they can perform 
their roles effectively and efficiently. 

• Integrated Service Management. Integrate the IT service and management activities into a 
coherent, defined IT service process that is derived from the organization’s standard ser-
vice process. 

• Service Delivery. Consistently perform a well defined service delivery process that inte-
grates all service delivery activities to deliver correct, consistent IT services effectively and 
efficiently. 

• Quantitative Process Management. Control the process performance of the service project 
quantitatively. 

• Service Quality Management. Develop a quantitative understanding of the quality of the 
services delivered and achieve specific quality goals. 

• Process Change Management. Continually improve the service processes used in the or-
ganization with the aim of improving service quality and increasing productivity. 

• Technology Change Management. Identify new technologies and introduce them into the 
organization in an orderly manner. 

• Problem Prevention. Identify the causes of problems and prevent them from recurring by 
making the necessary changes to the processes. 

 
Table 3.Key process areas, assigned to process categories (Niessink & Van 2004) 

Maturity 
Level 

Process Categories 

Management  Enabling  Delivery 
Optimizing 
(Level 5) 

  Technological Change Management 

Process Change Management  Problem Prevention 
Managed 
(Level 4) 

Quantitative Process Management 
Service Quality Man‐

agement 
Defined 
(Level 3)  Integrated Service Management 

Organization Process Focus
Organization Process Definition 

Training Program 
Service Delivery 

Repeatable 
(Level 2) 

Service Planning and Evaluation
Service Tracking and Oversight 
Subcontract Management 

Configuration Management
Event management 

Service Quality Assurance 
 

Initial 
(Level 1) 

Ad hoc processes 

 

2.2.1 Analysis of  Maturity Models that dealt with IT service   
The maturity models to be analysed are described above. The analysis is focused on examining 
the consistency of the models to CMMI and at the same time, identifying the model that is suited 
to IT service delivery processes. The following are the criteria for examination: 

• Maturity model has been developed based on CMMI and deals with IT service. 

• Maturity model has defined key process areas as a main entity of its construction and these 

are oriented to IT service. 

• Maturity model has maturity levels oriented to IT service processes. 

• Maturity model has the most common key process areas among the maturity models con-

sidered in the examination. 

• Maturity model has the most key process areas placed on IT service delivery processes. 
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The following shows how the maturity models satisfied the criteria of examination listed above. 

• Criterion 1. This criterion is satisfied by COBIT 4.1, PMF, CMMI-SVC and IT Service 

CMM. COBIT 4.1 has a “Delivery and Support” domain. PMF is oriented to service man-

agement. CMMI-SV has been designed to deal with IT service. IT Service CMM has been 

designed to deal with IT service. 

• Criterion 2. This criterion is satisfied by COBIT 4.1, PMF, CMMI-SVC and IT Service 

CMM. COBIT 4.1 has thirteen key process areas for IT service in the “Delivery and Sup-

port” Domain. PMF has five key process areas. CMMI-SV has seven service-specific 

process areas. IT Service CMM has sixteen key process areas for IT service. 

• Criterion 3. This criterion is satisfied by PMF, CMMI-SVC and IT Service CMM. COBIT 

4.1 maturity levels are oriented to governance. 

• Criterion 4. This criterion is satisfied by IT Service CMM which has the most common 

key process areas. A common key process area shares similarities of its purpose with other 

key process areas. These similarities are summarized in Table 4, where IT Service CMM 

has the most frequent key process areas, followed by COBIT 4.1 and then CMMI-SVC.  

 
 

Table 4. Similar purposes of key process areas of maturity model oriented to IT service 
N/A: None Applicable 

Maturity Model oriented to IT Service 

Capability Maturity 
Model Integration for 
Service (CMMI‐SVC) 

COBIT 4.1 
(Delivery and support Domain) 

IT Service Capability Maturity 
Model (IT Service CMM) 

Service Delivery (SD)  Define and Manage Service Levels  Service Planning and Evaluation 
N/A  Assist and Advice Customers  Service Tracking and Oversight 
N/A  Manage Third‐Party Services Subcontract management 
N/A  Manage Data  Configuration Management 

Incident Resolution and 
Prevention (IRP) 

Manage Problems and Incidents 
Event Management 
Problem Prevention 

Service System Develop‐
ment (SSD) 

Manage Operations  Service Quality Assurance 

Capacity and Availability 
Management 

Management Performance and 
Capacity 

Service Quality Management 

N/A  Educate and Train Users  Training Program 

Strategic Service Man‐
agement 

N/A  Integrated Service Management 

Service System Transition  N/A  Technology Change 

Service Continuity (SCON)  Ensure Continuous Services  N/A 
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• Criterion 5. This criterion is satisfied by IT Service CMM which has the most key process 
areas for IT service delivery processes, as shown in Table 5, where it is followed by 
COBIT 4.1 and the CMMI-SVC. 

 
Table 5. Key Process Areas associated to IT Service Delivery Processes 

N/A: None Applicable 

IT Service 
Delivery 
Processes 

Maturity Model oriented to IT Service 
Capability Maturity 
Model Integration for 
Service (CMMI‐SVC) 

COBIT 4.1 
(Delivery and support Domain) 

IT Service Capability 
Maturity Model (IT 

Service CMM) 
Service 

Catalogue 
Management 

N/A  Manage Data 
Configuration Man‐

agement 

Service Level 
Management 

Service Delivery (SD)  Define and Manage Service Levels 
Service Planning and 

Evaluation 

N/A  N/A 
Service Tracking and 

Oversight 

N/A  Manage Third‐Party Services 
Subcontract Manage‐

ment 

N/A  N/A  Service Delivery (DS) 

Financial 
Management 

N/A  Identify and Allocate Costs  N/A 

N/A  N/A 
Organization Process 

Definition 

Capacity 
Management 

Capacity and Availability 
Management 

Management Performance and 
Capacity 

Service Quality Man‐
agement 

IT Service 
Continuity 

Management 
Service Continuity (SCON)  Ensure Continuous Services  N/A 

Availability 
Management 

Capacity and Availability 
Management 

Management Performance and 
Capacity 

Service Quality Man‐
agement 

Security 
Management 

N/A  N/A 
Organization Processes 

Focus 

N/A  N/A 
Organization Process 

Definition 

 
Ensure Systems Security  

Manage Facilities 
 

 
Table 6 gives an overview of the maturity models analysed, based on the criteria of examination 
listed above. IT Service CMM complies best with the criteria of examination, followed by COBIT 
4.1. 

Table 6. Compliance of maturity models to the examination criteria 
N/A: None Applicable 

Criteria of 
examination 

Maturity Model oriented to IT Service 

CMMI‐SVC PMF COBIT 4.1 IT Service CMM 
Criterion 1  Comply  Comply  Comply  Comply 
Criterion 2  Comply  Comply  Comply  Comply 
Criterion 3  Comply Comply N/A Comply
Criterion 4  N/A  N/A  N/A  Comply 
Criterion 5  N/A  N/A  N/A  Comply 
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3. AN ANALYSIS METHOD OF IT SERVICE DELIVERY 

This chapter presents the design and development of an analysis method of IT service delivery 

(AMSD) as an answer to the question: How to analyse the IT service delivery in an organization? (See 

section 1.1). The AMSD is based on IT service delivery of ITIL v.2 and founded by an instru-

ment for gathering information, sources of information and assembly of evidences for recogniz-

ing elements of IT service delivery in the organization studied. The proposed AMSD examines 

IT service delivery by separating it into its parts in order to understand it. The AMSD determines 

the current status of IT service delivery in an organization by recognizing the various elements of 

IT service delivery. These elements are the activities, guidelines, performance indicators/metrics, 

methods/tools and components of the processes related to IT service delivery.  

Table 7 shows IT service delivery elements under the headings of; activities, guidelines, perfor-

mance indicators/metrics, methods/tools, and components of SLA, budget, cost and deprecia-

tion. Service Catalogue Management, for instance, has defined four activities, five performance 

indicators/metrics (nine elements in total), and corresponds to 3% of the whole of IT service 

delivery elements.   

 
Table 7. Elements of IT Service Delivery 

Note. PI: Performance Indicators, N/A: Non-applicable, which means “Not defined by ITIL” 

Service 
delivery 
process 

Activities  Guidelines  PI/ Metrics 
Methods/ 

tools 

Components 
of SLA, 

budget, cost 
and deprecia‐

tion 

Number of 
elements by 
IT service 
delivery 
process 

Percentage 
of elements 
of IT service 
delivery 
process 

Service 
Catalogue  
Management 

4  N/A  5  N/A  N/A  9  3% 

Service Level 
Management 

10  N/A  38  N/A  14 
62 

20% 

Financial 
Management 

N/A  18  13  27  19 
77 

24% 

Capacity 
Management 

6  N/A  24  N/A  N/A  30  9 % 

IT Service 
Continuity 
Management 

10  N/A  9  N/A  4  23  7% 

Availability 
Management 

8  N/A  24  9  4  47  15% 

Security 
Management 

6  41  19  N/A  3  69  22% 

Total  44  59  132  36  46  317   

 
In order to answer research question 1 (see section 1.1), the following considerations of the de-

sign of the AMSD were proposed: 

• ITIL v.2 should be adopted because ITIL v.3 does not present the IT service delivery ap-

proach. 
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• Multiple sources of information need to be defined in order to guarantee data triangula-

tion of the information collected. 

• An instrument for gathering information is required for collecting the information.  

• A formula is required to calculate matches between IT service delivery practices and IT 

service delivery processes. 

 Following the considerations of design above described, ITIL v.2 was adopted because it 

presents the IT service delivery approach and defines and groups a set of IT service delivery 

processes. Unfortunately, ITIL v.3 does not continue the IT service delivery approach. ITIL v.2 

suggests service catalogue management, service level management, financial management, capaci-

ty management, IT service continuity management, availability management and security man-

agement as processes related to IT service delivery (see section 2.1).   

The elements of IT service delivery processes were coded in order to facilitate their manipulation 

and recognition within the practices of IT service delivery in the real world setting, as shown at 

Figure 4, where the first part of the code is the service delivery process, the second is the classifi-

cation and the last is a consecutive number for counting the elements. The full coding of IT 

service delivery elements is presented in Appendix I. 

 
Fig.4. Code of the activity “service definition” in service catalogue (SCM.A1) 

An instrument for gathering information was constructed based on the IT service delivery ele-

ments. The instrument consists of seven questionnaires (see Appendix II), one questionnaire for 

each IT service delivery process. Each questionnaire includes the characteristics of the respon-

dent, the time required for the interview. Table 8 shows the IT service delivery elements grouped 

by questions where a simple question could include several items; for example, question number 

one of service catalogue management. On the other hand, Table 9 shows IT service delivery 

questions grouped by characteristic, where questions 1 and 2 in the questionnaire of service cata-

logue management are classified as a question about an activity and a question about perfor-

mance indicator/metrics respectively. 
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Table 8. Elements of Service Delivery grouped by Questions. 

Questionnaires 
Question 
Number 

 

Code of Service Delivery 
Element associated 

Service Catalogue Management (1) (SCM.A1-4) 
(2) (SCM.I1-5) 

Service Level Management 

(1) (SLM.A1-10) 
(2) (SLM.I1-15) 
(3) (SLM.C1-11) 
(4) (SLM.C12-14)
(5) (SLM.I16-38) 

Financial Management 

(1) (FM.C1-5) 
(2) (FM.M1-3) 
(3) (FM.M4-9) 
(4) (FM.M10-11) 
(5) (FM.C6-16) 
(6) (FM.C17-19) 
(7) (FM.M12-14) 
(8) (FM.I1-2) 
(9) (FM.M15-20) 
(10) (FM.I3-13) 
(11) (FM.M21-27) 
(12) (FM.G1-4) 
(13) (FM.G5-9) 
(14) (FM.G10-18)

Capacity Management 
(1) (CM.I1-7) 
(2) (CM.I8-14) 
(3) (CM.A1-6) 

IT Service Continuity Management 
(1) (ITSCM.C1-4) 
(2) (ITSCM.A1-10) 
(3) (ITSCM.I1-9) 

Availability Management 

(1) (AM.A1-8) 
(2) (AM.C1-4) 
(3) (AM.M1-5) 
(4) (AM.M6-9) 
(5) (AM.I1-24) 

Security Management 

(1) (SM.C1-3) 
(2) (SM.I1-7) 
(3) (SM.A1-5)
(4) (SM.G1-41) 
(5) (SM.I8-19) 

 
Table 9. IT Service Delivery  Questions grouped by Characteristic. 

Note. PI: Performance Indicators, N/A: Non‐applicable, which means “Not defined by ITIL” 
 QUESTIONS BY CHARACTERICTIC 

Activity Guidelines 
PI (*)/ 
Metric 

Method/ 
Tool 

Components 
of SLA, 

Budget, Cost 
and Depre‐
ciation 

SE
R

V
IC

E
 D

E
L

L
IV

E
R

Y
 

Q
U

E
ST

IO
N

N
A

IR
E

S 

Service Catalogue 
Management (1) N/A (2) N/A N/A 

Service Level Man-
agement (1) N/A (2),(5) N/A (3),(4) 

Financial Management N/A (12),(13), 
(14) (8),(10) (2),(3),(4),(7), 

(9), (11) (1),(5),(6) 

Capacity Management (3) N/A (1),(2) N/A N/A 
IT Service Continuity 

Management (2) N/A (3) N/A (1) 

Availability Manage-
ment (1) N/A (5) (3),(4) (2) 

Security Management (3) (4) (2),(5) N/A (1) 
 

Total 7 4 11 8 8 
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The sources of information suggested are; semi-structured interview, focus group and docu-

ments. A semi-structured interview (Robson 2002) is an interview where the interviewer has 

predetermined questions prepared prior to the interview, but the order can be modified based 

upon what seems most appropriate with a particular interviewee. A focus group (Nardi 2003) is a 

group for discussion where the respondents talk in detail about their ideas about a specific sub-

jects.  A document (Benbasat et al 1987) is characterized as stable information that can be re-

viewed repeatedly and unobtrusively; it contains exact names, references, and details of an event, 

and broad coverage; long span of time, many events and many settings. Semi-structured inter-

views as well as focus groups should be recorded in order to identify factual information and 

details about what the respondents know about the subject of investigation, what the respondents 

did, are doing now, and intend to do in future (Kerlinger et al 1992). During the interview it is 

recommended that the interviewer acts as a neutral medium (Love et al  2006) through each ques-

tion and answer. 

The information collected can be analysed by assembly of the evidence (Benbasat et al 1987), that 

is, an explicit link between the questions asked, the data collected, and the conclusion drawn 

based on recognition of the IT service delivery elements in the organization studied. Data trian-

gulation (Yin 1994) is adopted to verify the information collected amongst respondents and doc-

uments in order to guarantee credibility (Benbasat et al 1987). As a result, traceable information 

(Yin 1994) is available, that is, information organized and documented based on interviewees’ 

data, claims and the support of those claims. 

A percentage of match between the organization’s practices and its IT service delivery element 

can be calculated as follows: 

(Percentage of match) = (elements of service delivery found in the organization’s practices) 

* (100) / (total elements of the service delivery process). 

 A non-disclosure agreement is recommended. This is an agreement restricting the use of infor-

mation by prohibiting a contracting party from divulging data (Beyer 2001) in order to protect 

the integrity of the organization studied. The non-disclosure agreement is a guarantee of safe-

guarding the confidential information of the organization.  

Figure 5 shows the foundation of the AMSD which consists of: coding of IT service delivery 

elements to facilitate their management; an instrument for gathering information, that, is a set of 

questionnaires that are derived from the elements of IT service delivery; sources of information 

that describe how to get the required information from the questionnaires; assembly of evidence 

that is oriented to prove the existence of elements of IT service delivery in the organization stu-

died, match between practices and IT service delivery in order to determine the percentage of 
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presence of IT service delivery elements in the organization studied; and a non-disclosure agree-

ment is suggested for protecting the integrity of the organization studied.  

 
Fig. 5. Foundation of the AMSD 

 

The AMSD is depicted in Figure 6 as commenced by signing a non-disclosure agreement, fol-

lowed by identifying key persons in the organization who can provide evidence about the organi-

zation’s practices associated with IT service delivery, collecting information through semi-

structured interviews, focus groups and documents, assembling of evidence as described above, 

and then calculating the match between organization practices and IT service delivery using the 

above formula . 

 

     

 
Fig.6. The Analysis Method of IT Service Delivery 
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4 A MATURITY MODEL OF IT SERVICE DELIVERY 

This chapter presents the design and development of an Maturity Model of IT Service Delivery 
(SDMM) as an answer to the question: How to assess the IT service delivery maturity level of an organiza-
tion based on traceable information of its current status? SDMM is focused on formalizing and assessing 
the maturity level of IT service delivery in an organization based on traceable information of its 
current status.  
The proposed IT Service Delivery Maturity Model (SDMM) is a mechanism for formalizing and 
assessing IT service delivery elements that are considered significant for managing IT service 
delivery by ISPs in Nicaragua. IT service delivery elements are defined as activities, guidelines, 
performance indicators/metrics, methods/tools and components of SLA, budget, cost and de-
preciation related to IT service delivery processes.  
The Nicaraguan ISPs that participated in the previous study (see end of section 5.1) are interested 
in formalizing specific elements of IT service delivery; this practical problem contributed to the 
formulation of research question 2 (see section 1.1). These elements are grouped by their charac-
teristics in order to reduce the complexity of their manipulation as follows. 

• Service Definition, that is, a day-to-day activity that is focused on specifying requirements of 
customers for the service to be contracted. On the other hand, business and technical ser-
vice information that is concerned with information related to business units and business 
processes that rely on the IT service, and supporting services, shared services, component 
items necessary to support the provision of the service to the business. These elements 
will be referred to as service operation. 

• Negotiating, agreeing and maintaining of Service Level Agreement with the customer, that is, concerned 
with negotiating with the customer when a service is specified, and then agreeing the ser-
vice to be provided, and retaining customers. Hereafter, these elements will be referred to 
as service achievement 

• Budgeting, IT accounting and charging are concerned with predicting and controlling spending 
of money, accounting fully for the way money is spent, and billing customers for the ser-
vices supplied to them. Hereafter, these elements will be referred to as service economy. 

• Business future requirements, service performance and resource utilization are concerned with the 
monitoring of throughput of IT services and the supporting infrastructure, forecasting of 
future customer requirement and the utilization of IT infrastructure resources. Hereafter, 
these elements will be referred to as service capacity. 

• The required IT technical and services facilities can be recovered within required, and agreed, 
business timescales. Hereafter, these elements will be referred to as Service continuity. 

• The required availability of IT service of the business is constantly met. Hereafter, this element 
will be referred to as Service Availability. 

• Manage a defined level of security on information and IT services. Hereafter, this element will 
be referred to as Security Measure. 

In order to answer research question 2 (see section 1.1) the following design considerations of 
SDMM were proposed: 

• SDMM has to incorporate maturity model properties (see section 2.2).  
• SDMM’s maturity statements have to satisfy the requirements for five maturity levels de-

scribed by IT service CMM (see section 2.2).  IT service CMM was adopted because it is 
constructed based on CMMI and its key process areas placed on IT service delivery 
processes (see section 2.2.1). 

• The statements of maturity are propositions for assessing the maturity level of IT service 
delivery elements. 
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Fig. 7. Formalization of IT Service Delivery Elements. 

Following the considerations of design described above, the maturity model properties were 

adopted, and complemented based on IT Service CMMM as a requirement of maturity levels.  

The statements of maturity are propositions that can be used to assess the maturity level of IT 

service delivery elements. These statements are placed on the five maturity levels of IT Service 

CMM as shown in Figure 7.  An example of the construction of the maturity statements of ser-

vice operation is presented as follows. 

• Service operation groups two IT service delivery elements, so two statements of maturity 

are required. 

• Level 1 service operation is characterized as ad hoc and occasionally even chaotic. These 

characteristics are considered as requirements that need to be satisfied by statements of 

maturity as shown in Table 10 where service operations are marked by (*)  and have asso-

ciated two statements of maturity.  

• Level 2 service operation is characterized as repeating earlier successes. These characteris-

tics are considered as requirements that need to be satisfied by statements of maturity as 

shown in Table 11 where service operations are marked by (*)  and have associated two 

statements of maturity.  

• Level 3 service operation is characterized as documented, standardized and integrated into 

standard process. These characteristics are considered as requirements that need to be sa-

tisfied by statements of maturity as shown in Table 12 where service operations are 

marked by (*)  and have associated two statements of maturity.  

• Level 4 service operation is characterized by service processes and the delivered processes 

are quantitatively understood and controlled. These characteristics are considered as re-



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

25 
 

quirements that need to be satisfied by statements of maturity as shown in Table 13 where 

service operation are marked by (*)  and have associated two statements of maturity. 

• Level 5 service operation is characterized by quantitative feedback from processes. These 

characteristics are considered as requirements that need to be satisfied by statements of 

maturity as shown in Table 14 where service operations are marked by (*)  and have asso-

ciated two statements of maturity. 

The maturity statements of IT service delivery elements are grouped by maturity level and pre-

sented in Tables 10, 11, 12, 13 and 14. These statements can be used for formalizing and assess-

ing the IT service delivery elements that are considered significant for managing IT service deli-

very by the ISP sector. 

 
Table 10. Statements of maturity at  Level 1 (Initial) 

Service Operation 
(*) 

- Customer requirements are not clearly collected or defined; this requires unnecessary effort by IT staff 
to provide the service contracted 
- There is isolation of the systems such as troubleshooting and monitoring/supervision systems  

Service Achieve-
ment 

- There are no expert negotiators  to attend to customers  
- Agreements with customers are not formally written as a contract 
- Customer requests are not prioritized and sometimes not even attended to 

Service Economy - There is no budget at the company. Money is allocated based on demand  
- Expenditures are not recorded in IT accounting  
- Customers are overcharged or undercharged  

Service Capacity - Customer trends are not analysed  
- IT service performance is not monitored against Service Level Agreement (SLA) target  
- Resource utilization is not always analysed correctly when an incident occurs  

Service Continuity - Personnel are reactive to customer IT service incidents and do not inform customers about the solu-
tions in progress  

Service Availabili-
ty 

- There is a lack of analysis and reporting of the availability, reliability and maintainability of IT com-
ponents and planned expenditure on IT upgrade  

Security Measure - Physical security measures are not in place, such as the physical separation of the computer room  

 
Table 11. Statements of maturity at Level 2 (Repeatable) 

Service Operation 
(*) 

- Template forms for customer requirements and some services have already been defined in a services 
portfolio  
- Customizing reports are based on interchanging information amongst systems 

Service Achieve-
ment 

- There  is at least one expert negotiator at the company  
- Basic contract structure is used for SLA  
- There is a well-defined personnel commitment to customer requests  

Service Economy - Budget is planned but not applied  
- There is a trained accountant  
- Discrepancies in charges are quickly identified  and resolved with the customers  

Service Capacity - Future business requirements are considered for formulating a new service or characterized for the service 
contracted  
- IT service performance  is analysed based on customer complaints 
- Changes of component parts of the IT infrastructure are appropriate to ensure service availability  

Service Continuity - Continuity and recovery mechanisms are well known and established through the personnel, who are 
conscious of the importance of providing good IT service  

Service Availability - Availability is underpinned by the reliability and maintainability of the IT Infrastructure and effectiveness 
of the IT support organization.  

Security Measure - Technical security measures are implemented to provide security in a computer system or network  
- Repressive measures are used to counteract any continuation or repetition of the security incident, return-
ing to a previous stable situation 

 

 



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

26 
 

Table 12. Statements of maturity at Level 3 (Defined) 
Service Operation 
(*) 

- Procedures are defined for gathering and following up on customer requirements until the service is 
contracted by the customers  
- An automatic report generator is implemented that collects information from systems  
- The real situation of the services is recorded in systems 

Service Achieve-
ment 

- Guidelines  are established for negotiation with customers 
- SLA template is applied for agreement with customers  
- Help desk (troubleshooting) system is implemented for customer requests 

Service Economy - Budget is implemented but not always followed  
- A cost analysis is implemented for spending  
- Charging and pricing policies are defined for guiding billing systems 

Service Capacity - Methods for forecasting  future customer requirements have been implemented but their accuracy is not 
always analysed  
- A tool is used to identify and understand IT service performance incidents  
- A tool is used to monitor and measure components within the IT infrastructure 

Service Continuity - Business Impact analysis is used to quantify the loss of the IT services and assess the impact of all changes 
Service Availability - Availability techniques  are deployed to provide additional infrastructure resilience to prevent or minimize 

the impact of component failure to IT service 
Security Measure - Security organization measures are put in place such as clear responsibilities and tasks, guidelines, report-

ing procedures and measures that are properly matched to the needs of the business, from policies to work 
instructions. 

 

Table 13. Statements of maturity at Level 4 (Managed) 
Service Operation 
(*) 

- Customer requirements are  monitored and followed up  
- Systems related to customers are interconnected, sharing database   

Service Achieve-
ment 

- The negotiation with customers  is followed up and supervised  
- Process/procedure for completing SLA  is instituted in the organization 
- Reactive approach to customer complaints and response to customer requests is instituted in the  organiza-
tion 

Service Economy - All activity has allocated money in the budget 
- The expenditures are supervised and monitored  
- The process/procedure for charging is implemented and verified on customers’ invoices for IT services  

Service Capacity - Forecasted business requirements are accurate and satisfy the customer SLRs  
- A tool is used to monitor and supervise IT service performance  constraints  
- Current resource utilization trends are produced and future resource requirement estimations are instituted 
in the organization  

Service Continuity - IT recovery plan is implemented and supports critical business processes  
Service Availability - Availability and recovery design criteria for each new or enabled IT service are used at the organization 
Security Measure - Risk analyses are used for countermeasures of security incidents  
 

Table 14. Statements of maturity at Level 5 (Optimized) 
Service Operation 
(*) 

- Review and improvement procedures/processes are established in order to be efficient and effective in 
defining customer services and  signing contracts  

Service Achieve-
ment 

- Negation processes/procedures are already established for training and supervision of negotiation process 
- Training and supervision are used to correctly fill up SLAs  
- Process/procedure  is used to measure customer perceptions as proactive attitude   

Service Economy - Budget is annually reviewed and adjusted according to the business plan priorities and requirements 
- Suitable accounting method is implemented, reviewed and supervised. Everyone involved with IT account-
ing has appropriate training.  
- Recovery of the IT service expenditures is collected on time  

Service Capacity - Future business requirements for IT services are considered and understood, and sufficient capacity to 
support the services is planned and implemented in an appropriate timescale in a capacity plan  
- IT service performance is accurately analysed, improved and forecasted  
- Designed, procured or amended configuration of IT infrastructure component is based on capacity and 
utilization addressed by required response times, expected throughput and usage pattern , and is articulated in 
the capacity plan  

Service Continuity - ITSCM Plan is established and derived from the Business Plan Continuity Plan  
Service Availability - The capability of the IT infrastructure, services and supporting organization is optimized to deliver a cost 

effective approach 
- Availability Plan used for the proactive improvement of the IT infrastructure and sustained availability 
level that enables the business to satisfy its business objectives  

Security Measure - Security plan is based on SLA for all IT services and risk analysis of impact on the business  
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At this stage, we identify the need to score the IT service delivery element maturity level and its 

graphical representation, which contributes to an agile manipulation of the information. The 

score to be assigned is the number of the maturity level (1 to 5). If the IT service delivery element 

is closer to the next higher level, a “+” is added after the score level. If it is closer to the previous 

lower level, a “-” is added after the score level. An example of scoring and graphical representa-

tion of service operation is presented in Figure 8. 

 

  
Fig. 8. Scoring Service Operation 

(a) Service Operation score: 1-;  
(b)  Service Operation score: 1;  
(c) Service Operation score: 1+;  
(d)  Service Operation score: 2- 
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5. IT SERVICE DELIVERY BY NICARAGUAN ISPS  

This chapter is organized in two sections. The first section presents the application of the pro-
posed analysis method of IT service delivery in three Nicaraguan ISPs as case studies. The 
second section presents the application of the proposed IT service delivery maturity model. 

5.1 Application of Analysis Method of IT Service Delivery 

The case studies were planned and developed over three months at the end of 2009. The partici-
pant organizations are ISPs that operate nationwide and have been running for more than ten 
years. These ISPs are members of the Nicaraguan Internet Association (AIN) (www.ain.org.ni), 
which is a non-profit organization that groups the main ISPs, educational nodes and other enti-
ties in Nicaragua. AIN is composed of eleven ISPs, four universities and three other entities. ISPs 
offer high-speed Internet connectivity services over fibre optic cable and wireless networks. The 
participant ISPs will hereafter be referred to as organization A, B and C, respectively. These or-
ganizations are competitors and a non-disclosure agreement was required in order to protect their 
integrity, to define the purpose of the study and its benefits.  Organization A was the most proac-
tive and provided a lot of feedback about the questionnaires prior to the conduct of the case 
studies. The case studies were developed as follows. 
The organizations were motivated by the opportunity of receiving academic information about 
service delivery that could help them increase the quality of their IT services. A non-disclosure 
agreement was submitted to the steering committee of each ISP for adjustments and then it was 
signed and the study began. Although several semi-structured interviews and focus groups were 
scheduled, not all of them were executed. The information collected comes from key informants. 
Each interview and focus group was recorded and the information collected was stored for con-
structing traceable information in the case studies. 
Organization A has a flat organizational structure that encourages communication through the 
whole organization and is more dynamic than formal. The majority of its clients are corporate 
organizations, representing 80% of the revenue, but it also deals with medium-sized and small 
companies. The information collected comes from five interviews and two focus groups, and the 
participants were the Chief Executive Officer (CEO), Systems Manager, Telecommunication 
Manager and Sales Manager. 
Organization B has a vertical organizational structure with a clear definition of the role and func-
tions of its personnel. The clients are grouped by household and corporate customers in a pro-
portion of 40% and 60%, respectively. The information collected comes from seven interviews 
and one focus group, and the participants were the Chief Financial Officer (CFO), Customer 
Service and Support Coordinator, IT coordinator, Call Centre Coordinator, Sales Manager, 
Technical Manager and Operation Manager. 
Organization C has a formal organizational structure and is part of the regional organization in 
Central America. The company has incorporated the Sarbanes-Oxley Act (SOX 2002) as the 
control system and its clients are approximately 500 corporate customers. The information col-
lected comes from seven interviews and one focus group, and the participants were the Chief 
Executive Officer (CEO), Operation Manager, Network Operational Centre (NOC) Manager, 
Telecommunication Coordinator, Customer Service Coordinator and Sales Manager. 
The practices and limitations of the IT service delivery process among the participant organiza-
tions were as follows: 
Service Catalogue Management: Organizations A, B and C have sales and technical staff that 
work together on defining new/upgraded services. The sales staff is responsible for collecting 
requirements or offering service to customers. Through sight surveys, the IT staff analyses the 
feasibility of the IT service. All of them have a customer database system, but only organization 
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C has a regional customer system and a configuration system that is a set of tools and databases 
that includes information about incidents, problems, known errors, changes and release. Key 
performance indicators are implemented as Goal Indicators, such as discrepancy between the 
service registered and the real situation, or the number of services registered and managed. 
Service Level Management: Organizations A, B and C use the Service Level Agreement (SLA) 
as the terms of compliance with customers. Any SLA is negotiated and agreed between the cus-
tomer and IT provider based on service level requirements; the SLA contains the description, 
hours, and availability of the service, customer support, service performance and details of any 
specific responsibilities on both sides. Organization C produces regular reports on service per-
formance and achievements to the customer. The three organizations lack a formal procedure for 
following customer perceptions of the services and mapping their demands. 
Financial Management: Organizations A, B and C are aware of the importance of financial 
issues to be successful in a competitive market. Billing systems have been implemented to guar-
antee the accuracy of the customer’s bill. The main key performance indicators are; return on 
investment, portfolio recovery, capital cost and operational cost. IT accounting is focused on 
accounting centre, recovery centre and profit centre. The pricing methods established are mar-
ginal cost, market price and fixed price. Budgeting is a common practice for Organizations B and 
C. Organization C has the most structured and well established mechanism for financial control, 
which is known as SOX (SOX 2002). 
Capacity Management: Organizations A, B C have implemented tools for monitoring the 
service performances such us Solarwinds ORION software (Solarwind 2003), What’s up and 
Kat-tty. There is no measurement of future business requirements that promote the forecasting 
of business trends based on experience of their steering committees. The forecast workload is 
based on empirical experiences. There is a lack of planning capacity. 
IT Service Continuity Management: Organizations A, B and C have outstanding empirical 
knowledge from dealing with incidents and IT service problems reported by customers or moni-
tored by the system and the way to respond to interruption of IT services, although continuous 
IT service management is not a common practice. Contingency processes/procedures are formal-
ly structured, but not documented. Organization C implements a business continuity process plan 
and then constructs an IT service continuity plan because it is a requirement of SOX (SOX 2002) 
as the internal control system. Risk analysis methods are not used by these organizations. 
Availability Management: Organizations A, B and C use the tools for monitoring IT capacity 
to monitor service availability and consumption of bandwidth, packet loss and local trunk 
(nodes). A trouble-shooting system (in-house) is implemented to respond in real time to any 
customer request, but there is a lack of available plans and metrics for maintaining IT services. 
Security Management: Organizations A, B and C have security policies that come from guide-
lines for critical situations and are founded on common understanding and commitment by their 
personnel. Organization C has the best security control system, which is based on SOX (SOX 
2002). The roles and responsibilities of personnel are defined in the contract as security organiza-
tion measures. The organizations have physically separated the computer room as a physical 
security measure, and there is control of access to computer systems and network systems as 
technical security measures, but there is no formalized Key Performance Indicator for security 
processes. 
The following are common matches between the participant organizations’ practices and IT 
service delivery processes: 

• Service definition in service catalogue management. 

• Negotiation, agreement and maintenance of SLA with customers in service level manage-

ment. 
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• Analysis of the customers’ requirements with IT staff in service level management. 

• Initiation of any actions required to maintain or improve service levels in service level 

management. 

• Structuring of service contracts as ITIL defines SLA in service level management. 

• Discrepancies in charges are identified quickly and resolved with the customers in financial 

management. 

• All hardware, software, people, accommodation and transfer costs are accounted for in fi-

nancial management 

• Resource is allocated to any activity in financial management. 

• Return on investment (ROI) is an IT investment indicator in financial management. 

• IT accounting is focused on recovery and profit centre in financial management. 

• Type of cost defined for hardware, software, personnel, accommodation and external ser-

vice in financial management. 

• Price methods such as market price and fixed price in financial management. 

• The utilization of all components and services is recorded in capacity management. 

• Any new service implemented matches service requirement in capacity management. 

• Availability requirements for the business for a new or enhanced IT service are deter-

mined in availability management. 

• The underlying reason for unacceptable availability is investigated in availability manage-

ment. 

• Technical observation post in availability management. 

• Definition of roles and responsibility to the personnel in security management. 

• Security organization measures, physical security measures, technical security measures and 

preventive security measures in security management. 

Organizations A, B and C match IT service delivery processes 27%, 37% and 55% respectively; 

the most prevalent process is financial management, followed by security management, service 

catalogue and capacity management. Details of the matches are included in Appendix III.  

Organization A has more IT service delivery elements identified in financial management because 

the organization emphasizes the recovery of investment, as shown in Table 13 where financial 

management is the most prevalent process, followed by Service Level Management and Availabil-

ity Management with 57%, 26% and 21%, respectively.  
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Table 13. Matches between “Organization A” and IT service delivery processes.                                                            
Note. PI: Performance Indicators, N/A: Non-applicable,  It means “Not defined by ITIL” 

IT service deli-
very processes Activities Guidelines PI/ Metrics Methods/ 

tools 

Components 
of SLA, 
Budget, 

Cost and 
Depreciation 

Percentage 
of Match 

Service Catalogue 
Management 1 N/A 0 N/A N/A 11% 

Service Level 
Management 5 N/A 0 N/A 11 26% 

Financial Manage-
ment N/A 5 3 16 19 57% 

Capacity Manage-
ment 0 N/A 4 N/A N/A 14 % 

IT Service Continu-
ity Management 0 N/A 0 N/A 0 0% 

Availability Man-
agement 2 N/A 1 3 0 13% 

Security Manage-
ment 0 7 11 N/A 3 21% 

Total 8 12 18 19 33  

 
Organization B has more IT service delivery elements identified as “financial” because the organ-
ization emphasizes the recovery of investment, as shown in Table 14, where Financial Manage-
ment is the most prevalent process, followed by Security Management and Availability Manage-
ment with 70%, 32% and 30% respectively. 
 
 

Table 14. Matches between “Organization B” and IT service delivery processes. 
Note. PI: Performance Indicators, N/A: Non-applicable,  It means “Not defined by ITIL” 

IT service deli-
very processes Activities Guidelines PI/ Metrics Methods/ 

tools 

Components 
of SLA, 
Budget, 
Cost and 

Depreciation 

Percentage 
of Match 

Service Catalogue 
Management 1 N/A 0 N/A N/A 11% 

Service Level 
Management 4 N/A 0 N/A 11 24% 

Financial Manage-
ment N/A 6 7 21 19 70% 

Capacity Manage-
ment 1 N/A 5 N/A N/A 21 % 

IT Service Continui-
ty Management 0 N/A 0 N/A 4 18% 

Availability Man-
agement 5 N/A 1 2 6 30% 

Security Manage-
ment 1 12 18 N/A 3 32% 

Total 12 18 31 23 43  
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Organization C has more IT service delivery elements identified in Service Catalogue Manage-
ment because it has standardization of the information in all Central America, as shown in Table 
15, where Service Catalogue is the most prevalent process, followed by Financial Management 
and Security Management with 100%, 86% and 79% respectively. 

Table 15. Matches between “Organization C” and IT service delivery processes.  
Note. PI: Performance Indicators, N/A: Non-applicable,  It means “Not defined by ITIL” 

IT Service Deli-
very processes Activities Guidelines PI/ Metrics Methods/ 

tools 

Components 
of SLA, 
Budget, 

Cost and 
Depreciation 

Percentage 
of Match 

Service Catalogue 4 N/A 5 N/A N/A 100% 

Service Level Man-
agement 4 N/A 0 N/A 10 24% 

Financial Manage-
ment N/A 18 6 23 18 86% 

Capacity Manage-
ment 4 N/A 6 N/A N/A 36 % 

IT Service Continuity 
Management 0 N/A 0 N/A 4 18% 

Availability Man-
agement 4 N/A 3 3 3 28% 

Security Manage-
ment 6 40 6 N/A 3 79% 

Total 22 58 26 26 38  

 
I  provided a final report to each of the participant organizations. All of them were satisfied with 
the results. Moreover, the study demonstrated to them the interest of formalizing specific ele-
ments of IT service delivery that were considered by them as significant to manage IT service 
delivery. These elements are described as follows: 

• Service definition, business and technical information of the service. 
• Negotiating, agreeing and maintaining service level agreement. 
• Budgeting, IT accounting and charging of the service. 
• Business future requirements, service performance and resource utilization. 
• The required IT technical and services facilities to be recovered within required and agreed 

business timescale for the contracted service. 
• The business requirements for availability are constantly met.  
• Managing the level of security on information and IT services defined in service level 

agreement. 
The following is my analysis of the case study results: 
Organization A emphasizes recovery of receivables, which is considered one of the most impor-
tant activities, almost as much as identifying prospective clients. These two activities are consi-
dered the bases of the organization. Personal attention to the customer’s request is considered as 
a competitive advantage. IT accounting is focused on accounting for spending money, paying 
taxes and accurate statements of account. Organization A has incorporated budgeting process in 
order to control its spending. Technological tools are already incorporated in order to monitor 
the performance of the IT service and specific performance indicators are implemented such as 
forecast workload based on experience of its steering committee, and utilization of infrastructure 
components. Organization A has a strong belief that its personnel can deal with any critical situa-
tion within their competency because of ethical commitment of its employees. A trouble-
shooting system is implanted in order to register technical operation post for attending to cus-
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tomers’ requests. Job responsibilities and functions are described in the terms of the employment 
contracts. The computer centre is separated in a restricted area to which only authorized person-
nel have access. 
Organization B is founded on two departments – sales and finance. Its CEO and CFO have the 
same power of decisionmaking. The role of the CFO is to control expenditure and evaluate the 
CEO’s decision about investment. Although there is budget and IT accounting, the projections 
of expenditures are not accurate. Thus IT projects are stopped temporarily until receivables are 
collected. A call centre is in operation (8 hours per day, 5 days per week), but the information 
collected is not used to forecast workload. This information is analysed to identify frequency of 
incidents of IT service. There is a well structured process for reviewing overcharges to customers 
when reported. Organization B also provides cable TV. The IT service delivery is considered an 
important issue, but the firm is not IT-project oriented to increase its quality or formalize its 
processes. 
Organization C is part of a global company over Central America; its shares are negotiated on 
Wall Street. The firm is thus required to implement the Sarbanes-Oxley Act. This has led to ela-
borate control in order to provide transparency of the business and IT processes. It is not a key 
of success, but at least contributes to audit processes when required. The budget is defined by 
sales targets, and its execution depends on the sales achievements. Organization C has a call 
centre (24 hours, 7 days per week) and a regional customer database has been standardized and 
verified among its customers. Organization C has started to construct a business continuity plan 
in order to incorporate IT service continuity management. Employees’ roles and functions are 
derived from the Sarbanes-Oxley Act. Each employee has the responsibility of documenting their 
assigned tasks and supporting any task by its corresponding authorization. 

5.2 Application of IT Service Delivery Maturity Model 
The proposed IT Service Delivery Maturity Model (SDMM) is applied against traceable informa-
tion about the current status of organization A. Its practices related to IT service delivery have 
been assessed as follows. 
Service definition starts with collecting customer requirements to be analysed by the IT staff to 
find a customized solution. The customer requirements are collected and clearly expressed in 
service specifications, and a sight survey is used to analyse the feasibility of the new IT service. 
There is a customer database system that is interconnected with the billing system and accounting 
system. All of these functionalities give organization A a score of “1+” for service operation. 
The sales manager has more than fifteen years of experience, and is in charge of seven sales ex-
ecutives. Sale executives have a service portfolio available for offering services. Any bidding is 
handled by the sales manager, IT staff and the CEO. SLA is understood as a contract agreement 
that has a defined template form. Any customer request is recorded in a troubleshooting system 
for follow-up until the request is satisfied, but no guidelines are established for negotiation with 
customers. All these functionalities give organization A a score of “3-” for service achievement, 
which means full compliance with the repeatable maturity level and includes at least one characte-
ristic of the managed level.  
The budgeting process is not developed; economic resources are allocated based on demand. The 
IT accounting department supervisor is trained in accountancy, and service charge discrepancies 
when reported by the customer are quickly solved through the billing system. All these functio-
nalities give organization A a score of “1+” for financial economy, which means full compliance 
with the ad hoc maturity level and includes at least one characteristic of the repeatable maturity 
level. 
Future customer requirements are not analysed, but the Steering Committee forecasts bandwidth 

consumption based on its experience. Service performance is reported by customers through a 
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help-desk system. When an incident is reported a ticket is opened in the troubleshooting system 

until the incident is solved. Moreover, there is a tool known as ORION for monitoring network 

service performance. ORION(Solarwind 2003).  is a network performance monitoring tool that 

enables quick detection, diagnosis and resolution of network outages and performance issues. All 

these functionalities give organization A a score of “2+” for service capacity, which means full 

compliance with the repeatable maturity level and includes at least one characteristic of the ma-

naged maturity level. 

The personnel are not proactive at preventing customer complaints. The IT staff are reactive and 

inform the customer of any progress regarding the incident reported. Any incident is recorded 

and followed up in a trouble-shooting system using a knowledge database. The trouble-shooting 

system cannot identify or follow patterns of service performance. The personnel seem to know 

what to do to keep the continuity and recovery of IT service; their dynamic organization struc-

ture promotes personnel commitment. All these functionalities give organization A a score of “2” 

for service continuity, which means full compliance with the repeatable maturity level. 

Although neither reliability nor maintainability is measured for the IT service, the service availa-

bility is measured when it decreases or increases using ORION (Solarwind 2003), which is a 

network performance monitoring tool. All these functionalities give organization A a score of “1” 

for service availability, which means full compliance with the ad hoc maturity level. 

Organization A has experienced several critical situations in its ten years which have contributed 

to the physical separation of the computer room, the definition of the roles and responsibilities 

of its personnel for job description, and the implementation of repressive and corrective meas-

ures to counteract any continuation or repetition of the security incidents. However, there is still 

a lack of guidelines and reporting procedures to match the need of the business for confidentiali-

ty, integrity and availability. All these functionalities give organization A a score of “2+” for secu-

rity measures, which means full compliance with the repeatable maturity level and includes at 

least one characteristic of the managed maturity level. 

The IT service maturity model of organization A is presented in Figure 9, where service achieve-

ment is the highest score, followed by service capacity and security measures. The lowest score is 

service availability. 
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Fig. 9. IT Service Maturity Model of Organization A 

 
Based on the final results depicted in Figure 9 and the factual information that supports the scor-

ing, organization A is has a more formalized service achievement that is concerned with negotia-

tion, agreement and maintenance of the service. Service capacity deals with customer trends, 

service performance and resource utilization. The least formalized is service availability, which 

focuses on availability, reliability and maintainability of IT components.  



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

36 
 

6. DISCUSSION AND CONCLUDING REMARKS 

This chapter presents a discussion about the construction of the proposed AMSD and SDMM, 
their application and limitations and further work. 
The proposed AMSD and SDMM are IT artefacts constructed following design-science research 
guidelines (see section 1.4). The proposed method was developed based on consideration of 
design (see chapter 3) as a guarantee that the proposed method is an answer to research question 
1 (see section 1.1). The proposed model was structured based on maturity model properties and 
IT service concepts and is complemented by the IT Service CMM (see chapter 4).  
The proposed analysis method of IT service delivery comply construct validity, replication and 
reliability. The construct validity (Yin 1994) is supported by multiple sources of evidence, a chain 
of evidence and the review of the findings by key informants. The replication (Yin 1994) of the 
method is supported by using three case studies. The reliability is based on traceable information 
(Yin 1994) on case studies. The application of the method proposed enables any steering com-
mittee to take informed decisions about IT service delivery. 
The information collected through case studies is limited to semi-structured interviews and focus 
groups, although the participants were key persons who provide the day-to-day IT service deli-
very behaviour, such as the CEO, telecommunication manager, sales manager and others. In 
these organizations, there are several tools for monitoring and supervising IT service, but there is 
no process or procedure for measuring customers’ perceptions or standards oriented to increase 
the quality of the IT service. Their typical priorities are operation, marketing and sales. 
Although ITIL concepts are not known, the activities, guidelines, performance indicators and 
components of ITIL are present amongst the three ISPs and their most prevalent IT service 
delivery processes are financial management, followed by security management, service catalogue 
and capacity management. 
The SDMM proposed is an alternative for formalizing IT service delivery elements which 
represent the limitations and the interests of the ISP sector in Nicaragua and are considered 
significant for IT service management. The results presented show the feasibility and applicability 
of the model proposed, it can be used to assess the IT service delivery in an organization. This 
model is prescriptive, providing a complete view of five maturity levels that are oriented to for-
malize the IT service delivery elements. We argue that an assessment of maturity can be applied 
to an organization, using the model proposed, even more if traceable information is available 
about the current status of IT service delivery.  
The SDMM proposed can support an informed decision about the level of maturity of IT service 
delivery of the organization; its steering committee can evaluate the current level of maturity of 
IT service delivery and decide a maturity level to aim for, improving its formalization through a 
cross-sectional study or a longitudinal study, depending on the organization’s requirements 
The model proposed requires more tests for increasing its reliability and overcoming the ambigui-
ty of the maturity level scoring when the IT service delivery element analysed appears in the 
middle of two levels. It is not possible to establish if it is closer to the next higher level or to the 
previous lower level of maturity. 
The proposed IT artefacts complement to each other. The proposed analysis method of IT ser-
vice delivery provides an instrument for gathering information and a procedure for collecting and 
validating information. On the other hand, the proposed IT service delivery maturity model 
provides statements for assessing the maturity level of IT service delivery processes and a repre-
sentation of their current status. 
The majority of design-science guidelines were implemented; however, design evaluation is inten-
tionally not covered (see section 1.4). It will be developed in further work in this area. A research 
design will be required that includes qualitative and quantitative approaches for evaluating the 
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utility, quality and efficacy of the proposed IT artefacts. To evaluate utility, a representative sam-
ple of IT and business executives will be defined and a questionnaire for collecting information 
will be submitted to them. The questionnaire will allow us to measure specific variables of the 
functionality of the proposed IT artefacts. Inferential statistics will be adopted for processing the 
data collected. To evaluate quality and efficacy, several case studies will be executed in order to 
examine the value and expectation of the proposed IT artefacts by the participant organizations 
and their adoption as complements of the IT processes.  
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APPENDIX I. 

CODES OF IT SERVICE DELIVERY ELEMENTS 
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Activities (A) 
(SCM.A1) Definition of the service 
(SCM.A2) Production and maintenance of an accurate Service Catalogue 
(SCM.A3) Interfaces, dependencies between all services and supporting services within the 
Service Catalogue and the Configuration Management System, CMS1,  
(SCM.A4) Interfaces and dependencies between all services, and supporting components 
and Configuration Items (CIs) within the Service Catalogue and the CMS  

Performance Indicators/Metrics (I) 

(SCM.I1) Number of services registered and managed in the service catalogue  
(SCM.I2) Number of differences between the service catalogue and the real situation of the 
service 
(SCM.I3) Percentage of developing of the business service catalogue 
(SCM.I4) Percentage of developing of the technical service catalogue 
(SCM.I5) Percentage of incidents without proper information of the service desk 
 

 

                                                 
1 CMS  is a set of tools and databases that include information about incidents,  Problems, Known Errors, 
Changes and Releases. 
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Activities (A) 
(SLM.A1) Formulates, agrees and maintains an appropriate SLM structure for the organization  
(SLM.A2) Negotiates, agrees and maintains the Service Level Agreements with the Customer  
(SLM.A3) Negotiates, agrees and maintains the Operational Level Agreements, OLA2, with the 
IT provider  
(SLM.A4) Negotiates  and  agrees with  both the Customer and IT Provider any Service Level 
Requirements for any proposed new/developing services 
(SLM.A5)  Analyses and reviews service performance against the SLAs and OLAs 
(SLM.A6) Produces  regular reports on service performance and achievement to the Customer 
and IT provider at an appropriate level 
(SLM.A7) Organizes and maintains the regular Service Level review process with both the IT 
Customer and IT provider 
(SLM.A8) Initiates any actions required to maintain or improve service levels 
(SLM.A9) Conducts annual (as appropriate) reviews of the entire Service Level process and 
negotiates, agrees and controls any amendments necessary 
(SLM.A10) Acts  as  co-ordination  point for any temporary changes to service levels required  
Performance Indicators/Metrics (I) 
Customer Perception  
Tangibles(Physical facilities, equipment and appearance of personnel): 
(SLM.I1) Up to date equipments 
(SLM.I2) Physical facilities  
(SLM.I3) Neatness of employees 
(SLM.I4) Communication material  
Reliability (Ability to perform the promised service dependably and accurately) 
(SLM.I5) Being sincere to solve problems  
(SLM.I6) Providing services at promised time 
(SLM.I7) Keeping records correctly ( ) 
(SLM.I8) Telling customer exactly what they do  
Responsiveness (Willingness to help customers and provide prompt service): 
(SLM.I9) Prompt services to customers  
(SLM.I10) Employees willingness to help  
(SLM.I11) Employees oblige the request of customers 
Assurance (including competence, courtesy, credibility and security—Knowledge and courte‐
sy of employees and their ability to inspire trust and confidence): 
(SLM.I12) Employees are trustworthy  
(SLM.I13) Knowledgeable employees  
(SLM.I14) Consistently courteous  
(SLM.I15) Feeling safe  
Service Level Management 
(SLM.I16) Percentage of underpinning contracts and OLAs in place for all SLAs  
(SLM.I17) Percentage of review meetings being held on time and correctly minuted  
(SLM.I18) Percentage of SLAs, OLAs and underpinning contracts that are in need of review and 
update 
(SLM.I19) Percentage of service targets being met and service breaches 
(SLM.I20) Percentage of service breaches followed up effectively 

                                                 
2 Operational Level Agreement (OLA) is an internal agreement covering the delivery of services which supports 
the IT organization in the delivery of its services. 
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(SLM.I21) Percentage of service level achievements improving  
(SLM.I22) Percentage reduction in SLA targets missed  
(SLM.I23) Percentage reduction in SLA targets threatened 
(SLM.I24) Percentage increase in Customer perception and satisfaction of SLA achievements 
(SLM.I25) Percentage reduction in SLA breaches caused because of internal OLAs  
(SLM.I26) Percentage increase in fully documented SLAs in place 
(SLM.I27) Percentage increase in SLAs agreed against operational services being run 
(SLM.I28) Percentage reduction in the costs associated with service provision 
(SLM.I29) Percentage reduction in the cost of monitoring and reporting SLAs 
(SLM.I30) Percentage increase in the speed and of developing and agreeing appropriate SLAs 
(SLM.I31) Increased percentage of services covered by SLAs 
(SLM.I32) Reduction in the time taken to respond to and implement SLA requests 
(SLM.I33) Increased percentage of SLA reviews completed on time 
(SLM.I34) Reduction in the percentage of outstanding SLAs for annual renegotiation 
(SLM.I35) Reduction in the percentage of SLAs requiring corrective changes  
(SLM.I36) Documentary evidence that issues raised at service and SLA reviews are being fol-
lowed up and resolved  
(SLM.I37) Reduction in the number and severity of SLA breaches 
(SLM.I38) Effective review and follow-up of all SLA, OLA and underpinning contract breaches 
Components of SLA, Budget, Cost and Depreciation
Items of Service Level Agreement (SLA) 
(SLM.C1) Service Description 
(SLM.C2) Service Hours  
(SLM.C3) Service Availability  
(SLM.C4) Reliability: maximum number of service breaches that can be tolerated within an 
agreed period, or Mean Times Between Failures (MTBF) 
(SLM.C5) Customer Support 
(SLM.C6) Service Performance: expected performance of the IT service 
(SLM.C7) Functionality: number of errors of particular types that can be tolerated before the 
SLA is breached  
(SLM.C8) Change management procedure: details of any known changes that will impact upon 
the agreement, if any  
(SLM.C9)  IT service continuity: details of any specific responsibilities on both sides 
(SLM.C10) Printing: details of any special conditions relating to printing or printer  
(SLM.C11)Charging: details of any charging formulas used, or reference to charging policy doc-
ument (if applicable) 
Level of Service Level Agreement (SLA) 
(SLM.C12) Corporate level: covering all the generic SLM issues appropriate to every Customer 
throughout the organization 
(SLM.C13) Customer level: covering all SLM issues relevant to the particular Customer group, 
regardless of the service being used 
(SLM.C14) Service Level: covering all SLM issues relevant to the specific service, in relation to 
the specific Customer group (one for each service covered by the SLA)  

 
 
 
. 
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Guidelines (G) 
Guidelines of budgeting 
(FM.G1) Budgets are provided for all activities 
(FM.G2) Budgets are monitored and reported regularly 
(FM.G3) Budget projections are reviewed at the end of the budget period 
(FM.G4) Escalation procedures exist for budget over-runs 
Guidelines  of IT Accounting 
(FM.G5) Cost projections are accurate each month and at the year end – overall and for 
each business supported  
(FM.G6) The total cost of providing IT Services is accurate  
(FM.G7) All costs, including unexpected costs, are accounted for Hardware, Software, 
People, Accommodation and Transfer 
(FM.G8) Regular and accurate reports are produced for management including the produc-
tion of prices list 
(FM.G9) The IT Accounting system is understood and Customers are satisfied with the 
manner in which it operates 
Guidelines  of Charging in your organization: 
(FM.G10) Bills are simple, clear, accurate and issued on time  
(FM.G11) Charges are considered fair  
(FM.G12) Income is collected on time  
(FM.G13) Price lists are available and any changes to the charges or price lists are imple-
mented within target timescales 
(FM.G14) Customers are neither undercharged nor overcharged for their IT services  
(FM.G15) Discrepancies in charges are identified quickly and resolved with the Customers 
(FM.G16) Senior managers are satisfied with the reports produced 
(FM.G17) Cost recovery plans are on target 
(FM.G18) Interfaces to Service Level Management are effective 
Performance Indicators/Metrics (I)

IT Investment Indicator 
(FM.I1) Return on Investment (ROI) 
ROI =   
(FM.I2) Return of Capital Employed (ROCE) 
ROCE =   
Performance Indicator of IT Accounting and Charging System 
(FM.I3) Cost recovery profiles and expenditure profiles prove to be accurate  
(FM.I4) Charges, where applied, are seen to be fair 
(FM.I5) IT Customers’ and Users’ behaviour and perceptions change 
(FM.I6) Plans and Budgets produced on time 
(FM.I7) Specified reports produced at the required time 
(FM.I8) The inventory schedules are kept up-to-date and all costs are accounted for 
(FM.I9) Timeliness of annual audits 
(FM.I10) Meeting of monthly, quarterly and annual business objectives 
(FM.I11) The number (and severity) of changes required to the IT Accounting System  
(FM.I12) Accuracy of a monthly, quarterly and annual profiles  
(FM.I13) Number of changes made to the charging algorithm where appropriate 
 
Methods/Tools (M) 
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IT accounting Type 
(FM.M1) Accounting Centre – Simply costing inputs which may be some element of Bud-
getting. 
(FM.M2) Recovery Centre3 – costing outputs (services) and simply apportioning those 
costs. 
(FM.M3) Profit Centre4 – the full panoply of separate Accounting 
Cost Type 
(FM.M4) Hardware costs  
(FM.M5) Software costs 
(FM.M6) People costs 
(FM.M7) Accommodation costs 
(FM.M8) External service costs 
(FM.M9) Transfer costs5  
Classes of Cost 
(FM.M10) Direct Costs – are those clearly attribute to a single Customer 
(FM.M11) Indirect Costs – sometimes called overheads, absorbed or unabsorbed  
Depreciation Methods 
(FM.M12) Straight line method – where an equal amount is written-off the value of the asset 
each year  
(FM.M13) Reducing balance method – where a set percentage of the capital cost is written-
off the Net Book Value each year  
(FM.M14) By usage – where depreciation is written-off according to the extent of usage 
during a period  
Pricing Method 
(FM.M15) Full Cost – calculated as a Total  Cost of Ownership (TCO)6  
(FM.M16) Marginal Cost – the cost of providing the service now, based upon the invest-
ment already made  
(FM.M17) Cost plus – Price= cost + x%  
(FM.M18) Going rate – the price is comparable with other internal departments within the 
organization or similar organizations   
(FM.M19) Market price – the price is the same as that charged by external suppliers 
(FM.M20)Fixed price – the IT organization sets a price based upon negotiation with the 
Customer for a set period, based upon a predicted consumption  
Report 
(FM.M21) Cost total, broken down by business 
(FM.M22) Cost  analyses by service line, equipment domain or other relevant view 
(FM.M23) Revenues total, broken down by business 
(FM.M24) Outlook on costs and cost recovery 
(FM.M25) Problems and costs associated with IT Accounting and Charging systems 
(FM.M26) Recommendations for changes 
(FM.M27) Future investments required 
 

                                                 
3 Recovery Centre is designed to account fully for all IT expenditure and recover it from the Customers. 
4 A Profit Centre is a method of managing the IT organization in which it has sufficient autonomy to operate as a 
separate business entity but with business objectives set by the organization. 
5 Transfer costs are those that represent goods and services that are sold from one part of an organization to 
another (often within a multi-national or other large organization that has a sophisticated internal accounting 
system). 
6 TCO was proposed by Gartnet Group; it is a method of calculating the costs of a product or service. This re-
ferred to assessing the lifecycle costs of an item rather than just the visible capital expenditure. 
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Components of SLA, Budget, Cost and Depreciation (C) 

Budget Items 
(FM.C1) Hardware 
(FM.C2) Software 
(FM.C3) Employment 
(FM.C4) Accommodation 
(FM.C5) External service 
Cost Elements 
Capital Costs7 – Current Expenditure 
(FM.C6) Computer equipment 
(FM.C7) Building and plant software packages 
Operational Costs8 – Revenue Expenditure 
(FM.C8) Staff Costs  
(FM.C9) Maintenance of computer hardware and software 
(FM.C10) Consultancy services, rental fees for equipment 
(FM.C11) Software licence fees  
(FM.C12) Accommodation costs  
(FM.C13) Administration expenditures 
(FM.C14) Electricity, water, gas, rates 
(FM.C15) Disaster recovery  
(FM.C16) Consumables  
Factors of  depreciation assessment  
(FM.C17) The current cost (or valuation) of the asset  
(FM.C18) The length of the asset’s expected useful economic life to the business of the 
organization having due regard to the incidence of obsolescence 
(FM.C19) The estimated residual value of the asset at the end of its useful economic life in 
the business of the organization  
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Activities (A) 
(CM.A1) Produce and maintain an appropriate and up-to-date Capacity Plan, which reflects the 
current and future needs of the business 
(CM.A2) Provide advice and guidance to all other areas of the business and IT on all capacity 
related issues. 
(CM.A3) Ensure that service performance achievements meet or exceed all of their agreed 
performance targets, by managing the performance and capacity of both services and resources. 
(CM.A4) Assist with the diagnosis and resolution of performance and capacity related incidents 
and problems. 
(CM.A5) Assess the impact of all changes on the Capacity Plan, and the performance and ca-
pacity of all services and resources. 
(CM.A6) Ensure that proactive measures to improve the performance of services are imple-
mented wherever it is cost-justifiable to do so. 
Performance Indicators/Metrics (I) 

(CM.I1)The utilization of all components and services is being recorded in the Configuration 
Data Base (CDB). 
(CM.I2) The correct amount of utilization data is being collected in the CDB. 

                                                 
7 Capital Costs are typically those applying to the physical (substantial) assets of the organization. 
8 Operational Costs are those resulting from the day-to-day running of the IT service organization. 
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(CM.I3) All the recommendations for tuning actions are accompanied by predictions of their 
likely effect – the actions are reviewed for their success and the results documented. 
(CM.I4)The SLM process is informed of any potential or actual breaches of the targets in the 
SLAs. 
(CM.I5) Constraints that are imposed on demand occur with the understanding of the Custom-
ers and do not seriously affect the credibility of the IT Service Provider. 
(CM.I6) All regular management reports are produced on time and all ad hoc reports are pro-
duced within the agreed timescales. 
(CM.I7) Recommendations for hardware or software upgrades that are identified in the Capaci-
ty Plan are accurate, both in terms of the financial cost and the timescale in which they are 
required. 
Accurate Business Forecast: 
(CM.I8) Production of workload forecasts on time. 
(CM.I9) Percentage accuracy of forecasts of business trends. 
(CM.I10) Timely incorporation of business plans into the Capacity Plan. 
(CM.I11) Reduction in the number of variances from the business plans and Capacity Plans. 
Knowledge of current and future technologies: 
(CM.I12) Increased ability to monitor performance and throughput of all services and compo-
nents. 
(CM.I13) Timely justification and implementation of new technology in line with business re-
quirements (time, cost and functionality). 
(CM.I14) Reduction in the use of old technology, causing breach of SLAs due to problems with 
support or performance 
Ability to demonstrate cost‐effectiveness: 
(CM.I15) Reduction in last-minute buying to address urgent performance issues. 
(CM.I16) Reduction in the over-capacity of IT. 
(CM.I17) Accurate forecasts of planned expenditure. 
(CM.I18) Reduction in the business disruption caused by a lack of adequate IT capacity. 
(CM.I19) Relative reduction in the cost of production of the Capacity Plan. 
Ability to plan and implement the appropriate IT capacity to match business needs: 
(CM.I20) % reduction in the number of incidents due to poor performance. 
(CM.I21) % reduction in lost business due to inadequate capacity. 
(CM.I22) All new services implemented match Service Level Requirements (SLRs). 
(CM.I23) Increased percentage of recommendations made by Capacity Management are acted 
on. 
(CM.I24) Reduction in the number of SLA breaches due to either poor service performance or 
poor component performance. 
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Activities (A) 
(ITSCM.A1) Develop and manage the IT SCM Plan to ensure that, at all times, the recovery 
objectives of the business can be achieved. 
(ITSCM.A2) Complete regular Business Impact analysis (BIA9) exercises to ensure that all 
continuity plans are maintained in line with changing business impacts and requirements. 
(ITSCM.A3) Conduct regular risk analysis and management exercises, particularly in con-
junction with the business and the Availability Management and Security Management 
processes, that manage IT services within an agreed level of business risk. 
(ITSCM.A4) Ensure that all IT Service areas are prepared and able to respond to an invoca-
tion of the continuity plans.  
(ITSCM.A5) Maintain a comprehensive IT testing schedule. 
(ITSCM.A6) Undertake quality reviews of all procedures and ensure that these are incorpo-
rated into the testing schedule. 
(ITSCM.A7) Communicate and maintain awareness of ITSCM objectives within the busi-
ness areas supported and IT Service areas. 
(ITSCM.A8) Undertake regular reviews, at least annually, of the continuity plans with the 
business areas to ensure that they accurately reflect the business processing environment. 
(ITSCM.A9) Negotiate and manage contracts with providers of third party recovery servic-
es. 
(ITSCM.A10) Manage the IT service delivery during times of crisis (coordination with the 
crisis control team, Invocation of the appropriate recovery facilities, resource management, 
direction and arbitration, recovery site management). 
Performance Indicators/Metrics (I) 
(ITSCM.I1) Regular audits of the ITSCM Plans to ensure that, at all times, the agreed recov-
ery requirements of the business can be achieved. 
(ITSCM.I2) All service recovery targets are agreed and documented in SLAs and are achiev-
able within the ITSCM Plans. 
(ITSCM.I3) Regular and comprehensive testing of ITSCM Plans. 
(ITSCM.I4) Regular reviews are undertaken, at least annually, of the business and IT conti-
nuity plans with the business areas. 
(ITSCM.I5) Negotiate and manage all necessary ITSCM contracts with third party. 
(ITSCM.I6) Overall reduction in the risk and impact of possible failure of IT services. 
Awareness throughout the organizations of the plans: 
(ITSCM.I7) Ensure awareness of business impact, needs and requirements throughout IT. 
(ITSCM.I8) Ensure that all IT service areas and staff are prepared and able to respond to an 
invocation of the ITSCM Plans. 
(ITSCM.I9) Regular communication of the ITSM objectives and responsibilities within the 
appropriate business and IT service areas.
Components of SLA, Budget, Cost and Depreciation (C)

Items of ITSCM Plan: 
(ITSCM.C1) Retrieval of backup tapes or use of data vaulting to retrieve data. 
(ITSCM.C2) Retrieval of essential documentation, procedures, workstation images, etc. 
stored off-site. 
(ITSCM.C3) Mobilization of the appropriate technical personnel to go to the recovery site 

                                                 
9 The form that the damage or loss may take (e.g. lost income, additional costs, damaged reputation, loss of 
goodwill, loss of  competitive advantage, breach of law, risk to personal safety, immediate and long-term loss of 
market share). 
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to commence the recovery of required systems and services. 
(ITSCM.C4) Contacting and putting on alert telecommunications suppliers, support servic-
es, application vendors, etc. who may be required to undertake actions or provide assistance 
in the recovery process. 
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Activities (A) 
(AM.A1) Determining the Availability10 requirements from the business for a new or enhanced 
IT Service and formulating the Availability and recovery design criteria for the IT Infrastruc-
ture. 
(AM.A2) In conjunction with ITSCM11 determining the vital business functions and impact 
arising from IT component failure. Where appropriate reviewing the Availability design criteria 
to provide additional resilience to prevent or minimize impact to the business. 
(AM.A3) Defining the targets for Availability, Reliability12 and Maintainability13 for the IT infra-
structure components that underpin the IT service to enable these to be documented and 
agreed within SLAs, OLAs and contracts. 
(AM.A4) Establishing measures and reporting of Availability, Reliability and Maintainability that 
reflects the business, User and IT support organization perspectives. 
(AM.A5) Monitoring and trend analysis of the Availability, Reliability and Maintainability of IT 
components. 
(AM.A6) Reviewing IT Service and component availability and identifying unacceptable levels. 
(AM.A7) Investigating the underlying reasons for unacceptable Availability. 
(AM.A8) Producing and maintaining an Availability Plan which priorities and plans IT Availa-
bility improvements. 
 
Performance Indicator/Metric (I) 

(AM.I1) Availability of IT services. 
Availability:  the  ability  of  a  service,  component  or  CI  to  perform  its  agreed  function 
when is required. It is often measured and reported as a percentage: 

Availability (%)=    

(AM.I2) Reliability of IT services. 
Reliability: a measure of how  long a service, component or CI can perform  its agreed 
function without interruption. It is often measured and reported as Mean Time Between 

                                                 
10 Availability is the ability of an IT Service or component to perform its required function at a stated instant or 
over a stated period of time. 
11 ITSCM (IT Service Continuous Management) is focused on ensuring that IT technical and service facilities 
can be recovered within required, and agreed, business timescales. 
12 The reiliability of an IT Service can be qualitatively stated as freedom from operational failure. 
13 Maintainability relates to the ability of an IT infrastructure component to be retained in, or restored to, an 
operational state. 
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Service Incidents (MTBSI) or Mean Time Between Failures (MTBF): 

 

Reliability (MTBSI in hours) =  

 

Reliability (MTBF in hours) =  

(AM.I3) Maintainability of IT Services  
Maintainability: a measure of how quickly and effectively a  service,  component or CI 
can be restored to normal working after a failure. It is measured and reported as Mean 
Time to Restore Service (MTRS) and should be calculated using the following formula: 

 

Maintainability (MTRS in hours) =  

 
Manage availability and reliability of IT service: 
(AM.I4) Percentage reduction in the unavailability of services and components. 
(AM.I5) Percentage increase in the reliability of services and components. 
(AM.I6) Effective review and follow-up of all breaches of SLAs, OLAs and underpinning con-
tracts. 
(AM.I7) Percentage improvement in overall end-to-end availability of service. 
(AM.I8) Percentage reduction in the number and impact of service breaks. 
(AM.I9) Improvement in the MTBF (Mean Time Between Failures) 
(AM.I10) Improvement in the MTBSI (Mean Time Between Systems incidents).  
(AM.I11) Reduction in the MTRS (Mean Time to Restore Service). 
Satisfy business needs for access to IT services: 
(AM.I12) Percentage reduction in the unavailability of services. 
(AM.I13) Percentage reduction of the cost of business overtime due to unavailable IT. 
(AM.I14) Percentage reduction in critical time failures, e.g. specific business peak and priority 
availability needs are planned for. 
(AM.I15) Percentage improvement in business and users satisfied with service. 
Availability of IT infrastructure achieved at optimum costs: 
(AM.I16) Percentage reduction in the cost of unavailability. 
(AM.I17) Percentage improvement in the Service Delivery Costs. 
(AM.I18) Timely completion of regular Risk Analysis and system review. 
(AM.I19) Timely completion of regular cost-benefit analysis established for infrastructure 
Component Failure Impact Analysis (CFIA). 
(AM.I20) Percentage reduction in failures of third-party performance on MTRS/MTBF against 
contract targets. 
(AM.I21) Reduced time taken to complete (or update) a Risk Analysis. 
(AM.I22) Reduced time taken to complete an availability Plan. 
(AM.I23) Timely production of management reports. 
(AM.I24) Percentage reduction in the incidence of operational reviews uncovering security and 
reliability exposures in application designs.  
 
Methods/Tools (M) 
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(AM.M1) Component Failure Impact Assessment (CFIA14). 
(AM.M2) Fault Tree Analysis (FTA15). 
(AM.M3) CRAMM – can be used to identify new risks and provide appropriate countermea-
sures associated with any change to the business availability requirement and revised IT Infra-
structure design. 
(AM.M4) Systems Outage Analysis (SOA16). 
(AM.M5) Technical Observation Post: to monitor events in real time, as they occur, with the 
specific aim of identifying improvement opportunities or bottlenecks which exist within the 
current IT infrastructure. 
(AM.M6) IT component downtime data capture and recording. 
(AM.M7) Database repositories for the collection of appropriate Availability data and informa-
tion. 
(AM.M8) Report generation and Statistical analysis. 
(AM.M9) Availability Modelling: required to forecast availability and to assess the impact of 
changes to the IT infrastructure.
Components of SLA, Budget, Cost and Depreciation (C)

Steps associated with determining the Availability requirements: 
(AM.C1) Determine the business impact caused by loss of service. 
(AM.C2) From the business requirements specify the Availability, Reliability and Maintainability 
and serviceability requirements. 
(AM.C3) For IT services and components provided externally, identify the serviceability re-
quirements. 
(AM.C4) Estimate the costs involved in meeting the Availability, Reliability, Maintainability and 
serviceability requirements. 
(AM.C5) Determine with the business if the costs identified in meeting the Availability re-
quirements are justified. 
(AM.C6) Determine from the business the costs likely to be incurred from loss or degradation 
of service. 

 

                                                 
14 CFIA can be used to predict and evaluate the impact on IT service arising from component failures within the 
IT infrastructure. 
15 FTA is a technique that can be used to determine the chain of events that causes a disruption to IT service. 
16 SOA is a technique designed to provide a structured approach to identifying the underlying causes of service 
interruption to the user. 
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Activities (A) 
(SM.A1) Control: defines  the (sub) processes, functions, roles, allocation of responsibilities 
within the sub-processes, the organization structure between these and the reporting struc-
ture/line of command. 
(SM.A2) Plan: includes the way the security section of the SLA is established as well as the 
underpinning contracts 
(SM.A3) Implement: implements  a whole range of measures as defined in the plans  

 Maintaining awareness – Information security works because of discipline, and only 
when supported by clear documentation and procedures. 

 Security incident handling – The handling of security incidents has to be dealt with ap-
propriately. 

 Security incident registration is part of security incident control. 
(SM.A4) Evaluate 

 Internal audits (reviews performed by internal Electronic Data Processing (EDP) audi-
tors) 

 External audits (performed by external independent EDP auditors) 
 Self assessments (performed within the line-organization itself). 

(SM.A5) Maintain: based on the results of the periodic reviews, insight into the changing risk 
picture, and, of course, changes in the input material (the security section in the SLA).  
(SM.A6) Report any activity related to security management. 
Guidelines (G) 

Control 
(SM.G1) Establishment of a management forum for information security. 
(SM.G2) Information security co-ordination. 
(SM.G3) Allocation of information security responsibilities. 
(SM.G4) Authorization process for IT facilities. 
(SM.G5) Specialist advice. 
(SM.G6) Co-operation between organizations. 
(SM.G7) Independent review. 
(SM.G8) Security of third party access. 
Implement 
(SM.G9) Accountability for assets. 
(SM.G10) Information classification. 
(SM.G11) Guidelines for security 
Personnel Security 
(SM.G12) Job descriptions. 
(SM.G13) Screening: screen applicants for jobs involving sensitive information. 
(SM.G14) Confidentiality agreement. 
(SM.G15) Training for all personnel. 
(SM.G16) Responding to security incidents. 
(SM.G17) Security weaknesses. 
(SM.G18) Disciplinary measures. 
(SM.G19) Security awareness 
Communications and operations management 
(SM.G20) Operational procedures and responsibilities. 
(SM.G21) Documented operating procedures. 
(SM.G22) Incident management procedures. 
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(SM.G23) Segregation of duties. 
(SM.G24) Separation of development and production. 
(SM.G25) External facilities management. 
(SM.G26) Handling and security of data carriers. 
(SM.G27) Network management. 
(SM.G28) Network services. 
Access control 
(SM.G29) Maintenance of effective control over access. 
(SM.G30) End-user responsibilities. 
(SM.G31) Network access control. 
(SM.G32) Computer access control. 
(SM.G33) Application access control. 
(SM.G34) Anti-virus control policy. 
(SM.G35) Monitoring and auditing information system access and use. 
Security reviews of IT systems 
(SM.G36) Undesirable use of IT facilities. 
(SM.G37) Compliance with security policy and standards. 
(SM.G38) Legal compliance, including prevention of illegal copying of software. 
Maintenance 
(SM.G39) Analysis of the evaluation reports. 
(SM.G40) Providing input for the security plants and the yearly improvement activities. 
(SM.G41) Providing input for the SLA maintenance activities.
Performance Indicators/Metrics (I) 
(SM.I1) Security organization, with clear responsibilities and tasks, guidelines, reporting proce-
dures and measures that are properly matched to the needs of the business and the IT. 
(SM.I2) Physical security measures, such as the physical separation of the computer room. 
(SM.I3) Technical security measures provide security in a computer system or network. 
(SM.I4) Procedural security measures describe how the staff are required to act in particular 
cases. 
(SM.I5)Preventive security measures are used to prevent a security incident from occurring: 

 control of access rights (granting, maintenance and withdrawal of rights) 
 authorisation (identifying who is allowed access to which information and using which 

tools) 
 identification and authentication (confirming who is seeking access) 
 access control (ensuring that only authorized personnel can gain access) 

(SM.I5) Reduction measures are making regular backups and the development, testing and 
maintenance of contingency plans. 
(SM.I6) Repressive measures are then used to counteract any continuation or repetition of the 
security incident. 
(SM.I7) Corrective measures include restoring the backup, or returning to a previous stable 
situation (roll back, back out). Fallback can also been seen as a corrective measure. 
Business protected against security violations: 
(SM.I8) Percentage decrease in security breaches reported to the Service Desk. 
(SM.I9) Percentage decrease in the impact of security breaches and incidents. 
(SM.I10) Percentage increase in SLA conformance to security clauses. 
The determination of a clear and agreed policy, integrated with the needs of the business: 
(SM.I11) Decrease in the number of non-conformances of the ISM process with the business 
security policy and process. 
Security procedures that are justified, appropriate and supported by senior management: 
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(SM.I12) Increase in the acceptance and conformance of security procedures. 
(SM.I13) Increased support and commitment of senior management. 
A mechanism for improvement: 
(SM.I14) The number of suggested improvements to security procedures and controls. 
(SM.I15) Decrease in the number of security non-conformances detected during audits and 
security testing. 
Information security is an integral part of all IT services and all ITSM processes: 
(SM.I16) Increase in the number of services and processes conforming with security proce-
dures and controls. 
Effective marketing and education in security requirements, IT staff awareness of the technolo-
gy supporting the services: 
(SM.I17) Increased awareness of the security policy and its contents, throughout the organiza-
tion. 
(SM.I18) Percentage increase in completeness of the technical Service Catalogue against IT  
components supporting the services. 
(SM.I19) Service Desk supporting all services. 
Components of SLA, Budget, Cost and Depreciation (C) 

Values of the information: 
(SM.C1) Confidentiality: protecting sensitive information from unauthorized disclosure or 
intelligible interception. 
(SM.C2) Integrity: safeguarding the accuracy and completeness of information and software 
(SM.C3) Availability: ensuring that information and vital IT services are available when re-
quired. 
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APPENDIX II.  

Questionnaires of Service Delivery 
 
Service Catalogue Management Questionnaire 
 
The purpose of Service Catalogue Management is to provide a single source of consistent information on 
all of the agreed services, and ensure that it is widely available to those who are approved to access it. Its 
goal is ensure that a service catalogue is produced and maintained, containing accurate information on all 
operational services and those being prepared to be run operationally (50). The Service Catalogue has two 
aspects: (a) The Business Service Catalogue: containing details of all the IT services delivered to the customer, 
together with relationships to the business units and the business process that rely on the IT services; and 
(b) The Technical Service Catalogue: containing details of all the IT services delivered to the customer, together 
with relationships to the supporting services, shared services, components and Configuration Items (CIs17) 
necessary to support the provision of the service to the business. 
 
Participants: 1 to 4 
Hours: 1  
Participants are involved in: 

• Following and supervision of IT service 
• Record and update of customers and services information 
• Support of the service 
• Following and supervision of interruption of the service 
• Quality of the service 

 
1) Mark with “X” the activities that you recognize in your organization: 

• Definition of the service (  ) 
• Production and maintenance of an accurate Service Catalogue (  ) 
• Interfaces, dependencies between all services and supporting services within the Service Ca‐

talogue and the Configuration Management System (CMS)18 (  ) 
• Interfaces and dependencies between all services, and supporting components and Configu‐

ration Items (CIs) within the Service Catalogue and the CMS (  ) 
 
Based on the activities selected, which documents, roles and organizational units can be referred to? 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
Other activities defined in the organization: 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
 
2) Mark with “X” the performance indicators that you recognize in your organization: 

                                                 
17 Configuration Item (CI) is a component of an infrastructure – or an item, such as a Request for Change, 
associated with an infrastructure – which is (or is to be) under the control of Configuration Management; the 
process of identifyin the Configuration Items in a system, recording and reporting the status of Configuration 
Items and requests for change, and verifying the completemess and correctness of configuration items. CIs may 
vary widely in complexity, size and type, from an entire system (including all hardware, software and 
documentation) to a single module or a minor hardware component. 
18 CMS is a set of tools and databases that include information about incidents, problems, known errors, changes 
and releases. 
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• Number of services registered and managed in the service catalogue (  ) 
• Number of differences between the service catalogue and the real situation of the service (  ) 
• Percentage of developing of the business service catalogue (  ) 
• Percentage of developing of the technical service catalogue (  ) 
• Percentage of incidents without proper information at the service desk (  ) 

 
Based on the performance indicators selected, which documents, roles and organizational units can be 
referred to? 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
Other performance indicators defined in the organization: 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
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Service Level Management Questionnaire 
 
Service Level Management (SLM) is the name given to the processes of planning, coordinating, drafting 
agreeing, monitoring and reporting on SLAs19, and the ongoing review of the service achievements to 
ensure that the required and cost-justifiable service quality is maintained and gradually improved. SLAs 
provide the basis for managing the relationship between the provider and the Customer (50). 
 
Participants: 1 to 4 
Hours: 1  
Participants are involved in: 

• Following and supervision of negotiating of IT service  
• Formulation of SLAs 
• Following and supervision of accomplishment of SLAs 
• Support of IT service 
• Record and update of interruption of IT service 
• Following and supervision of customer satisfaction 
• Following and supervision of IT services 

 
1) Mark with “X” the activities  that you recognize in your organization: 

• Formulates, agrees and maintains an appropriate SLM structure for the organization ( ) 
• Negotiates, agrees and maintains the SLAs with the Customer (  ) 
• Negotiates, agrees and maintains the Operational Level Agreements (OLA)20, with the IT pro‐

vider (  ) 
• Negotiates   and  agrees with  both the Customer and IT Provider any Service Level Require‐

ments for any proposed new/developing services (  ) 
• Analyses and reviews service performance against the SLAs and OLAs (  ) 
• Produces   regular reports on service performance and achievement to the Customer and  IT 

provider at an appropriate level (  ) 
• Organizes and maintains  the  regular Service  Level  review process with both  the Customer 

and IT provider (  ) 
• Initiates any actions required to maintain or improve service levels (  ) 
• Conducts annual (as appropriate) reviews of the entire Service Level process and negotiates, 

agrees and controls any amendments necessary (  ) 
• Acts  as  co‐ordination  point for any temporary changes to service levels required (  ) 

 
Based on the activities selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other activities defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
2) Mark with “X” the indicator of the customer’s perception that you recognize in your organization 

(79): 
•  Tangibles (Physical facilities, equipment and appearance of personnel): 

                                                 
19 An SLA is a written agreement between an IT Service Provider and the IT Customer(s), defining the key 
service targets and responsibilities of both parties. 
20 An OLA is an internal agreement covering the delivery of services which supports the IT organization in the 
delivery of its services. 
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 Up to date equipment ( ) 
 Physical facilities ( ) 
 Neatness of employees ( ) 
 Communication material ( ) 

• Reliability (Ability to perform the promised service dependably and accurately) 
 Being sincere to solve problems ( ) 
 Providing services at promised time ( ) 
 Keeping records correctly ( ) 
 Telling customer exactly what they do ( ) 

• Responsiveness (Willingness to help customers and provide prompt service): 
 Prompt services to customers ( ) 
 Employees willingness to help ( ) 
 Employees oblige the request of customers ( ) 

• Assurance (including competence, courtesy, credibility and security – Knowledge and courtesy 
of employees and their ability to inspire trust and confidence): 

 Employees are trustworthy ( ) 
 Knowledgeable employees ( ) 
 Consistent courteous ( ) 
 Feeling safe ( ) 

Based on the indicators selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other indicators defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
3) Mark with an “X” the  items of the Service Level Agreement (SLA) that you recognize  in your or‐

ganization: 
• Service Description (  ) 
• Service Hours (  ) 
• Service Availability (  ) 
• Reliability (maximum number of service breaches that can be tolerated within an agreed pe‐

riod (Mean Time Between Failures (MTBF)) (  ) 
• Customer Support (  ) 
• Service Performance (expected performance of the IT service) (  ) 
• Functionality  (number of errors of particular  types  that  can be  tolerated before  the SLA  is 

breached) (  ) 
• Change management  procedure  (details  of  any  known  changes  that will  impact  upon  the 

agreement, if any) (  ) 
• IT service continuous (details of any specific responsibilities on both sides) (  ) 
• Printing (details of any special conditions relating to printing or printer) (  ) 
• Charging  (details of any  charging  formulas used, or  reference out  to  charging policy docu‐

ment (if applicable)) (  ) 
Based on the items selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other items defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
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______________________________________________________________________________ 
 
4) Mark with  an  “X”  the  levels of  the  Service  Level Agreement  (SLA)  that  you  recognize  in  your 

organization: 
• Corporate level: covering all the generic SLM issues appropriate to every Customer through‐

out the organization (  ) 
• Customer level: covering all SLM issues relevant to the particular Customer group, regardless 

of the service being used (  ) 
• Service Level: covering all SLM issues relevant to the specific service, in relation to the specif‐

ic Customer group (one for each service covered by the SLA) (  ) 
Based on the levels of SLA selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other levels of SLA defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
5) Mark with “X” the Key Performance Indicator (KPI) of the SLM that you recognize in your organi‐

zation: 
• Percentage of underpinning contracts and OLAs in place for all SLAs (  ) 
• Percentage of review meetings being held on time and correctly minuted (  ) 
• Percentage of SLAs, OLAs and underpinning contracts that are in need of review and updat‐

ing ( ) 
• Percentage of service targets that are being met and service breaches (  ) 
• Percentage of service breaches followed up effectively (  ) 
• Percentage of service level achievements improving (  ) 
• Percentage reduction in SLA targets missed (  ) 
• Percentage reduction in SLA targets threatened (  ) 
• Percentage increase in Customer perception and satisfaction of SLA achievements (  ) 
• Percentage reduction in SLA breaches caused because of internal OLAs (  ) 
• Percentage increase in fully documented SLAs in place (  ) 
• Percentage increase in SLAs agreed against operational services being run (  ) 
• Percentage reduction in the costs associated with service provision (  ) 
• Percentage reduction in the cost of monitoring and reporting SLAs (  ) 
• Percentage increase in the speed and of developing and agreeing appropriate SLAs (  ) 
• Increased percentage of services covered by SLAs (  ) 
• Reduction in the time taken to respond to and implement SLA requests (  ) 
• Increased percentage of SLA reviews completed on time (  ) 
• Reduction in the percentage of outstanding SLAs for annual renegotiation (  ) 
• Reduction in the percentage of SLAs requiring corrective changes (  ) 
• Documentary evidence that  issues raised at service and SLA  reviews are being  followed up 

and resolved (  ) 
• Reduction in the number and severity of SLA breaches (  )  
• Effective review and follow‐up of all SLA, OLA and underpinning contract breaches (  ) 

 
Based on the KPI selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other KPIs defined in the organization: 
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______________________________________________________________________________ 
Financial Management Questionnaire 
Financial Management is the sound stewardship of the monetary resources of the organization. It sup-
ports the organization in planning and executing its business objectives and requires consistent application 
throughout the organization to achieve maximum efficiency and minimum conflict (50). Financial Man-
agement is composed of the following aspects: 
 
• Budgeting is the process of predicting and controlling the spending of money within the organi‐

zation and consists of a periodic negotiation cycle to set budgets (usually annual) and the day‐to‐
day monitoring of the current budgets. 

• IT Accounting is the set of processes that enable the IT organization to account fully for the way 
its money is spent (particularly the ability to identify costs by Customer, by service, by activity). It 
usually involves ledgers and should be overseen by someone trained in accountancy. 

• Charging is the set of processes required to bill Customers for the services supplied to them. To 
achieve this requires sound IT Accounting, to a level of detail determined by the requirements of 
the analysis, billing and reporting processes. 

 
Participants: 1 to 4  
Hours: 1  
Participants are involved in: 

• IT budgeting 
• Execution of IT budget 
• IT accounting 
• IT service charging  

 
1) Mark with an “X”, the Budget items that are included in the IT Budget of your organization: 

• Hardware (  ) 
• Software (  ) 
• Employment (  ) 
• Accommodation  (  ) 
• External service (  ) 

Based on the Budget items selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other Budget items defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
2) Mark with an “X”, the types of IT Accounting that are defined in the organization: 

• Accounting Centre – simply costing inputs which maybe some element of Budgeting (  ) 
• Recovery Centre21 – costing outputs (services) and simply apportioning those costs (  ) 
• Profit Centre22 – the full panoply of separate Accounting (  ) 

Based on the type of IT Accounting selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other types of IT Accounting defined in the organization: 
                                                 
21 Recovery Centre is designed to account fully for all IT expenditure and recover it from the Customers. 
22 A Profit Centre is a method of managing the IT organization in which it has sufficient autonomy to operate as 
a separate business entity but with business objectives set by the organization. 
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______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
3) Mark with an “X” the types of Cost that are defined in the organization: 

• Hardware Costs (  ) 
• Software Costs (  ) 
• People costs (  ) 
• Accommodation costs  (  ) 
• External service costs (  ) 
• Transfer costs23 (  ) 

Based on the types of cost selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other types of cost defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
4) Mark with an “X” the classes of Cost defined in the organization: 

• Direct Costs – are those clearly attributed to a single Customer (  ) 
• Indirect Costs – sometimes called overheads, absorbed or unabsorbed (  ) 

Based on the classes of Cost selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other classes of Costs defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
5) Mark with an “X”, the Cost elements defined in your organization: 

Capital Costs24 – Current Expenditure 
• Computer equipment (  ) 
• Building and plant software packages (  ) 
Operational Costs25 – Revenue Expenditure 
• Staff Costs  (  ) 
• Maintenance of computer hardware and software (  ) 
• Consultancy services, rental fees for equipment (  ) 
• Software licence fees (  ) 
• Accommodation costs (  ) 
• Administration expenditures (   ) 
• Electricity, water, gas, rates (  ) 
• Disaster recovery (  ) 

                                                 
23 Transfer costs are those that represent goods and services that are sold from one part of an organization to 
another (often within a multinational or other large organization that has a sophisticated internal accounting 
system). 
24 Capital Costs are typically those applying to the physical (substantial) assets of the organization. 
25 Operational Costs are those resulting from the day-to-day running of the IT service organization. 
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• Consumables (  ) 
Based on the Cost elements selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other Cost elements defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
6) Mark with an “X” the  factors of depreciation assessment defined in your organization: 

• The current cost (or valuation) of the asset (  ) 
• The  length of  the asset’s expected useful economic  life to the business of the organization 

having due regard to the incidence of obsolescence (  ) 
• The estimated residual value of the asset at the end of its useful economic life in the business 

of the organization  (  ) 
Based on the factors of depreciation assessment selected, which documents, roles and organizational units 
can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other factors of depreciation assessment defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
7) Mark with an “X” the depreciation methods defined in your organization: 

• Straight line method – where an equal amount is written‐off the value of the asset each year 
(  ) 

• Reducing balance method – where a set percentage of the capital cost is written‐off the Net 
Book Value each year (  ) 

• By usage – where depreciation is written‐off according to the extent of usage during a period  
(  ) 

Based on the depreciation methods selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other depreciation methods defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
8) Mark with an “X” the IT investment Indicators defined in your organization: 

• Return of Investment (ROI) (  ) 

ROI =   
• Return of Capital Employed (ROCE) (  ) 

ROCE =   
 

Based on the IT investment appraisal methods selected, which documents, roles and organizational units 
can be referred to? 
______________________________________________________________________________ 
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______________________________________________________________________________ 
______________________________________________________________________________ 
Other IT investment appraisal methods defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
9) Mark with an “X” the  pricing methods defined in your organization: 

• Full Cost – calculated as a Total  Cost of Ownership (TCO)26 (  ) 
• Marginal  cost –  the  cost of providing  the  service now, based upon  the  investment already 

made (  ) 
• Cost plus – Price = cost + x% (  ) 
• Going rate – the price is comparable with other internal departments within the organization 

or with similar organizations  (  ) 
• Market price – The price is the same as that charged by external suppliers (  ) 
• Fixed price – The IT organization sets a price based upon negotiation with the Customer for a 

set period, based upon a predicted consumption (  ) 
Based on the pricing methods selected, which documents, roles and organizational units can be referred 
to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other pricing methods defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
 
10) Mark with an “X” the   Performance  Indicator of  IT Accounting and Charging Systems defined  in 

your organization: 
• Cost recovery profiles and expenditure profiles prove to be accurate (  ) 
• Charges, where applied, are seen to be fair (  ) 
• IT Customers’ and Users’ behaviour and perceptions change  (  ) 
• Plans and Budgets produced on time (  ) 
• Specified reports produced at the required time (  ) 
• The inventory schedules are kept up‐to‐date all costs are accounted for (  ) 
• Timeliness of annual audits (  ) 
• Meeting of monthly, quarterly and annual business objectives (  ) 
• The number (and severity) of Changes required to the IT Accounting System (  ) 
• Accuracy of a monthly, quarterly and annual profiles (  ) 
• Number of Changes made to the Charging algorithm – where appropriate (  ) 

Based on the Performance Indicator of IT Accounting and Charging Systems selected, which documents, 
roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other Performance Indicators defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

                                                 
26 TCO was proposed by Gartnet Group; it is a method of calculating the costs of a product or service. This 
refers to assessing the lifecycle costs of an item rather than just the visible capital expenditure. 
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11) Mark with an “X” the  reports defined in your organization: 

• Cost total, broken down by business (  ) 
• Cost  analyses by service line, equipment domain or other relevant view (  ) 
• Revenues total, broken down by business  (  ) 
• Outlook on costs and cost recovery (  ) 
• Problems and costs associated with IT Accounting and Charging systems (  ) 
• Recommendations for changes (  ) 
• Future investments required (  ) 

Based on the reports selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other reports defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
12) Mark with an “X” the guidelines  of budgeting in your organization: 

• Budgets are provided for all activities (  ) 
• Budgets are monitored and reported regularly (  ) 
• Budget projections are reviewed at the end of the budget period (  ) 
• Escalation procedures exist for budget over‐runs (  ) 

Based on the guidelines of budgeting selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other guidelines of Budgeting defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
13) Mark with an “X” the guidelines  of IT Accounting in your organization: 

• Cost projections are accurate each month and at the year end – overall and for each business 
supported (  ) 

• The total cost of providing IT services is accurate (  ) 
• All  costs,  including  unexpected  costs,  are  accounted  for Hardware,  Software,  People,  Ac‐

commodation and Transfer (  ) 
• Regular  and  accurate  reports  are  produced  for management  including  the  production  of 

prices list (  ) 
• The  IT  Accounting  system  is  understood  and  Customers  are  satisfied with  the manner  in 

which it operates (  ) 
Based on the guidelines of IT Accounting selected, which documents, roles and organizational units can 
be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other guidelines of IT Accounting defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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14) Mark with an “X” the guidelines  of charging in your organization: 

• Bills are simple, clear, accurate and issued on time (  ) 
• Charges are considered fair (  ) 
• Income is collected on time (  ) 
• Price lists are available and any changes to the charges or price lists are implemented within 

target timescales (  ) 
• Customers are neither undercharged nor overcharged for their IT services (  ) 
• Discrepancies in charges are identified quickly and resolved with the Customers (  ) 
• Senior managers are satisfied with the reports produced (  ) 
• Cost recovery plans are on target (  ) 
• Interfaces to Service Level Management are effective (  ) 

Based on the guidelines of charging selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other guidelines of charging defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
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Capacity Management Questionnaire 
Capacity Management is responsible for ensuring that the capacity of the IT Infrastructure matches the 
evolving demands of the business in the most cost-effective and timely manner (50). The process encom-
passes: 
• the monitoring of performance and throughput of  IT services and the supporting  Infrastructure 

components 
• undertaking tuning activities to make the most efficient use of existing resources 
• understanding  the demands currently being made  for  IT  resources and producing  forecasts  for 

future requirements 
• Influencing  the  demand  for  resource,  perhaps  in  conjunction with  Financial Management  the 

production of a Capacity Plan which enables  the  IT Service provider  to provide services of  the 
quality defined in Service Level Agreements (SLAs). 

Capacity management consists of three sub processes: (a) Business Capacity Management: This sub-process is 
responsible for ensuring that the future business requirements for IT services are considered, planned and 
implemented in a timely fashion; (b)Service Capacity Management: This sub-process is responsible for ensur-
ing that the performance of all services, as detailed in the targets in the SLAs, and SLRs, is monitored and 
measured, and  that the collected data is recorded, analysed and reported. As necessary, action is taken to 
ensure that the performance of the services meets the business requirements; and (c) Resource Capacity 
Management: This sub-process is responsible for ensuring that all components within the IT infrastructure 
that have finite resource are monitored and measured, and that the collected data is recorded, analysed and 
reported. As necessary, action must be taken to manage the available resource to ensure that the IT Ser-
vices that it supports meet the business requirements. 
 
Participants: 1 to 4 
Hours: 1 
Participants are involved in: 

• Following and supervision of IT services 
• Following and supervision of IT infrastructure 

 
 
1) Mark with an “X” the metrics that you recognize in your organization: 

• The utilization of all  components and  services  is being  recorded  in  the Configuration Data 
Base (CDB) (  ) 

• The correct amount of utilization data is being collected in the CDB (  ) 
• All the recommendations for tuning actions are accompanied by predictions of their likely ef‐

fect – the actions are reviewed for their success and the results documented (  ) 
• The SLM process is informed of any potential or actual breaches of the targets in the SLAs (  ) 
• Constraints that are imposed on demand occur with the understanding of the Customers and 

do not seriously affect the credibility of the IT Service Provider (  ) 
• All regular management reports are produced on time and all ad hoc reports are produced 

within the agreed timescales (  ) 
• Recommendations for hardware or software upgrades that are identified in the Capacity Plan 

are accurate, both in terms of the financial cost and the timescale in which they are required 
(  ) 

Based on the metrics selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other metrics defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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2) Mark with an “X” the Performance Indicators defined in your organization: 
Accurate Business Forecast 

• Production of workload forecasts on time (  ) 
• Percentage accuracy of forecasts of business trends (  ) 
• Timely incorporation of business plans into the capacity Plan (  ) 
• Reduction in the number of variances from the business plans and Capacity Plans (  ) 

Knowledge of current and future technologies: 
• Increased ability to monitor performance and throughput of all services and components (  ) 
• Timely  justification  and  implementation  of  new  technology  in  line with  business  require‐

ments (time, cost and functionality) (  ) 
• Reduction in the use of old technology, causing breach of SLAs due to problems with support 

or performance (  ) 
Ability to demonstrate cost-effectiveness: 

• Reduction in last‐minute buying to address urgent performance issues (  ) 
• Reduction in the over‐capacity of IT (  ) 
• Accurate forecasts of planned expenditure (  ) 
• Reduction in the business disruption caused by a lack of adequate IT capacity (  ) 
• Relative reduction in the cost of production of the Capacity Plan (  ) 

Ability to plan and implement the appropriate IT capacity to match business needs: 
• Percentage reduction in the number of incidents due to poor performance (  ) 
• Percentage reduction in lost business due to inadequate capacity (  ) 
• All new services implemented match Service Level Requirements (SLRs) (  ) 
• Increased percentage of recommendations made by Capacity Management are acted on (  ) 
• Reduction  in  the number of SLA breaches due  to either poor  service performance or poor 

component performance (  ) 
Based on the Performance Indicators selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other Performance Indicators defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
3) Mark with an “X” the activities of Capacity Management defined in your organization: 

• Produce and maintain an appropriate and up‐to‐date Capacity Plan, which reflects the cur‐
rent and future needs of the business (  ) 

• Provide advice and guidance to all other areas of the business and IT on all capacity related 
issues (  ) 

• Ensure  that  service performance  achievements meet or exceed  all of  their  agreed perfor‐
mance targets, by managing the performance and capacity of both services and resources (  ) 

• Assist with  the diagnosis and  resolution of performance and capacity related  incidents and 
problems (  ) 

• Assess the  impact of all changes on the Capacity Plan, and the performance and capacity of 
all services and resources (  ) 

• Ensure  that  proactive measure  to  improve  the  performance  of  services  are  implemented 
wherever it is cost‐justifiable to do so (  ) 

Based on the activities of capacity management selected, which documents, roles and organizational units 
can be referred to? 
______________________________________________________________________________ 
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______________________________________________________________________________ 
______________________________________________________________________________ 
Other activities of Capacity Management defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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IT Service Continuity Management Questionnaire 
The goal of ITSCM is to support the overall Business Continuity Management process by ensuring that 
the required IT technical and services facilities (including computer systems, networks, applications, tele-
communications, technical support and Service Desk) can be recovered within required, and agreed, busi-
ness timescales (50). 
 
Participants: 1 to 4 
Hours: 1 
Participants are involved in: 

• Following and supervision of contingency plan of IT service 
• Training of personnel for critical situations. 
• Business Impact Analysis 
• Risk analysis of IT service 

 
 
1) Mark with an “X” the item of the ITSCM Plan defined in your organization: 

• Retrieval of backup tapes or use of data vaulting to retrieve data (  ) 
• Retrieval of essential documentation, procedures, workstation images, etc. stored off‐site (  ) 
• Mobilization of the appropriate technical personnel to go to the recovery site to commence 

the recovery of required systems and services (  ) 
• Contacting and putting on alert telecommunications suppliers, support services, application 

vendors, etc. who may be required  to undertake actions or provide assistance in the recov‐
ery process (  ) 

Based on the items selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other items defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
2) Mark with an “X” the activities associated with ITSCM defined in your organization: 

• Develop and manage the  ITSCM Plan to ensure that, at all times, the recovery objectives of 
the business can be achieved (  ) 

• Complete  regular  Business  Impact  Analysis  (BIA27)  exercises  to  ensure  that  all  continuity 
plans are maintained in line with changing business impacts and requirements (  ) 

• Conduct regular risk analysis and management exercises, particularly in conjunction with the 
business and  the Availability Management and Security Management processes,  that man‐
age IT services within an agreed level of business risk (  ) 

• Ensure that all IT service areas are prepared and able to respond to an invocation of the Con‐
tinuity plans (  ) 

• Maintain a comprehensive IT testing schedule (  ) 
• Undertake quality reviews of all procedures and ensure that these are incorporated into the 

testing schedule (  ) 
• Communicate and maintain awareness of  ITSCM objectives within  the business areas  sup‐

ported and IT service areas (  ) 

                                                 
27 The form that the damage or loss may take (e.g. lost income, additional costs, damaged reputation, loss of 
goodwill, loss of competitive advantage, breach of law, risk to personal safety, immediate and long-term loss of 
market share). 
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• Undertake regular reviews, at least annually, of the Continuity Plans with the business areas 
to ensure that they accurately reflect the business processing environment (  ) 

• Negotiate and manage contracts with providers of third party recovery services (  ) 
• Manage the IT service delivery during times of crisis  (  ) 

 Coordination with the crisis control team 
 Invocation of the appropriate recovery facilities 
 Resource management, direction and arbitration 
 Recovery site management 

Based on the items selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other items defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
3) Mark with an “X” the Performance Indicators defined in your organization: 

• Regular audits of  the  ITSCM Plans  to ensure  that at all  times  the agreed  recovery  require‐
ments of the business can be achieved (  ) 

• All  service  recovery  targets are agreed and documented  in SLAs and are achievable within 
the ITSCM Plans (  ) 

• Regular and comprehensive testing of ITSCM Plans (  ) 
• Regular  reviews  are undertaken,  at  least  annually, of  the business  and  IT  continuity plans 

with the business areas (  ) 
• Negotiate and manage all necessary ITSCM contracts with third parties (  ) 
• Overall reduction in the risk and impact of possible failure of IT services (  ) 

Awareness throughout the organizations of the plans: 
• Ensure awareness of business impact, needs and requirements throughout IT (  ) 
• Ensure that all IT service areas and staff are prepared and able to respond to an invocation of 

the ITSCM Plans (  ) 
• Regular  communication of  the  ITSM objectives  and  responsibilities within  the  appropriate 

business and IT service areas (  ) 
Based on the performance indicators selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other performance indicators defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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Availability Management Questionnaire 
The goal of the Availability Management process is to ensure that the level of service availability delivered 
in all services is matched to or exceeds the current and future agreed needs of the business, in a cost-
effective manner. Availability Management is concerned with the design, implementation, measurement 
and management of IT infrastructure availability to ensure the stated business requirements for Availabil-
ity are consistently met (50). 
Terminology: 

• Availability is the ability of an IT service or component to perform its required function at a 
stated instant or over a stated period of time. 

• The reliability of an IT service can be qualitatively stated as freedom from operational fail‐
ure. 

• Maintainability relates to the ability of an IT infrastructure component to be retained in, or 
restored to, an operational state. 

• Security  is  related  to  the confidentiality,  integrity and availability  (CIA) of  the data asso‐
ciated with a service; an aspect of overall Availability. 

• Serviceability describes the contractual arrangements made with third party IT service pro‐
viders 

 
Participants: 1 to 4  
Hours: 1 
Participants are involved in: 

• Determine requirements of availability of IT service  
• Restoration of IT service after an interruption. 
• Improve of the availability of IT service 

 
 
1) Mark with an “X” the activities associated with Availability Management defined in your organi‐

zation: 
• Determining the Availability requirements  from the business  for a new or enhanced  IT ser‐

vice and formulating the Availability and recovery design criteria for the IT Infrastructure (  ) 
• In conjunction with ITSCM28, determining the vital business functions and impact arising from 

IT component failure. Where appropriate, reviewing the Availability design criteria to provide 
additional resilience to prevent or minimize impact to the business (  ) 

• Defining  the  targets  for Availability, Reliability and Maintainability  for  the  IT  Infrastructure 
components that underpin the IT service to enable these to be documented and agreed with‐
in SLAs, OLAs and contracts (  ) 

• Establishing measures  and  reporting  of Availability,  Reliability  and Maintainability  that  re‐
flects the business, user and IT support organization perspectives (  ) 

• Monitoring and trend analysis of the Availability, Reliability and Maintainability of IT compo‐
nents (  )  

• Reviewing IT service and component availability and identifying unacceptable levels (  ) 
• Investigating the underlying reasons for unacceptable Availability (  ) 
• Producing and maintaining an Availability Plan which prioritizes and plans IT Availability  im‐

provements (  ) 
Based on the activities selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

                                                 
28 IT Service Continuity Management (ITSCM) is focused on ensuring that IT technical and service facilities can 
be recovered wihin required, and agreed, business timescales. 
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Other activities defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
2) Mark with an “X” the steps associated to determine the Availability requirements that you rec‐

ognize in your organization: 
• Determine the business impact caused by loss of service (  ) 
• From  the business  requirements  specify  the Availability, Reliability and Maintainability and 

serviceability requirements (  ) 
• For IT Services and components provided externally, identify the serviceability requirements 

(  ) 
• Estimating the costs  involved  in meeting the Availability, Reliability, Maintainability and ser‐

viceability requirements (  ) 
• Determine with the business  if the costs  identified  in meeting the Availability requirements 

are justified (  ) 
• Determine from the business the costs likely to be incurred from loss or degradation of ser‐

vice (  ) 
Based on the steps associated to determine the Availability requirements selected, which documents, roles 
and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other steps associated with determining the Availability requirements defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
3) Mark with an “X” the methods and techniques that you recognize  for  identifying opportunities 

for improvement of Availability in your organization: 
• Component Failure Impact Assessment (CFIA29)  (  ) 
• Fault Tree Analysis (FTA30) (  ) 
• CRAMM – can be used to  identify new risks and provide appropriate countermeasures asso‐

ciated with any change to the business availability requirement and revised IT Infrastructure 
design (  ) 

• Systems Outage Analysis (SOA31) (  ) 
• Technical Observation Post – its purpose being to monitor events in real time, as they occur, 

with  the  specific  aim of  identifying  improvement opportunities or bottlenecks which  exist 
within the current IT Infrastructure. 

Based on the methods and techniques selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other methods and techniques defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
                                                 
29 CFIA can be used to predict and evaluate the impact on IT service arising from component failures within the 
IT infrastructure. 
30 FTA is a technique that can be used to determine the chain of events that causes a disruption to an IT service. 
31 SOA is a technique designed to provide a structured approach to identifying the underlying causes of service 
interruption to the User. 
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4) Mark with an “X” the tools of Availability Management defined in your organization: 

• IT component downtime data capture and recording (  )   
• Database  repositories for the collection of appropriate Availability  data  and information (  ) 
• Report generation  and statistical analysis (  ) 
• Availability Modelling – required to forecast availability and to assess the impact of changes 

to the IT infrastructure (  ) 
Based on the tools selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other tools of IT service defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
5) Mark with an “X” the Performance Indicators of Availability Management defined in your organi‐

zation: 
• Availability of IT services (  ) 
Availability:  the  ability  of  a  service,  component  or  CI  to  perform  its  agreed  function when  re‐
quired. It is often measured and reported as a percentage: 

Availability (%)=    

• Reliability of IT services (  ) 
Reliability: a measure of how  long a  service,  component or CI  can perform  its agreed  function 
without interruption. It is often measured and reported as Mean Time Between Service Incidents 
(MTBSI) or Mean Time Between Failures (MTBF): 
 

Reliability (MTBSI in hours) =  

 

Reliability (MTBF in hours) =  

• Maintainability of IT Services (  ) 
Maintainability: a measure of how quickly and effectively a service, component or CI can be res‐
tored  to normal working after a  failure.  It  is measured and  reported as Mean Time  to Restore 
Service (MTRS) and should be calculated using the following formula: 
 

Maintainability (MTRS in hours) =  

 
Manage availability and reliability of IT service: 

• Percentage reduction in the unavailability of services and components (  ) 
• Percentage increase in the reliability of services and components (  ) 
• Effective review and follow‐up of all breaches of SLAs, OLAs and underpinning contracts (  ) 
• Percentage improvement in overall end‐to‐end availability of service (  ) 
• Percentage reduction in the number and impact of service breaks (  ) 
• Improvement in the MTBF (Mean Time Between Failures) (  ) 
• Improvement in the MTBSI (Mean Time Between Systems Incidents) (  ) 
• Reduction in the MTRS (Mean Time to Restore Service) (  ) 

Satisfy business needs for access to IT services: 
• Percentage reduction in the unavailability of services (  ) 
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• Percentage reduction of the cost of business over time due to unavailable IT (  ) 
• Percentage reduction in critical time failures, e.g. specific business peak and priority availabil‐

ity needs are planned for (  ) 
• Percentage improvement in business and users satisfied with service (  ) 

Availability of IT infrastructure achieved at optimum costs: 
• Percentage reduction in the cost of unavailability (  ) 
• Percentage improvement in service delivery costs (  ) 
• Timely completion of regular risk analysis and system review (  ) 
• Timely completion of regular cost‐benefit analysis established for infrastructure Component 

Failure Impact Analysis (CFIA) (  ) 
• Percentage reduction in failures of third‐party performance on MTRS/MTBF against contract 

targets (  ) 
• Reduced time taken to complete (or update) a risk analysis (  ) 
• Reduced time taken to complete an availability plan (  ) 
• Timely production of management reports (  ) 
• Percentage reduction  in the  incidence of operational reviews uncovering security and relia‐

bility exposures in application designs. (  ) 
Based on the performance indicators selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other performance indicators defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

21 
 

21

 
Security Management Questionnaire 

The goal of the Information Security Management,  ISM, process is to align IT security with business 
security and ensure that information security is effectively managed in all service and service management 
activities. Security Management is the process of managing a defined level of security on information and 
IT services. Included is managing the reaction to security incidents. (56). 
“Information security incidents are those events that can cause damage to confidentiality, integrity or availability of the infor-
mation or information processing.” (56) 
 
Participants: 1 to 4  
Hours: 1 
Participants are involved in: 

• Following and supervision of information security. 
• Security Metrics. 
• Following and supervision of security incidents 

 
1) Mark with an “X” the values of the information defined in your organization: 

• Confidentiality: protecting sensitive  information  from unauthorised disclosure or  intelligible 
interception (  ) 

• Integrity: safeguarding the accuracy and completeness of information and software (  ) 
• Availability: ensuring that information and vital IT services are available when required (  ) 

Based on the values selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other values of the information defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

2) Mark with an “X” the types of security measures defined in your organization: 
• Security organization, with clear responsibilities and tasks, guidelines, reporting procedures and 

measures that are properly matched to the needs of the business and the IT (  ) 
•  Physical security measures, such as the physical separation of the computer room (  ) 
• Technical security measures provide security in a computer system or network (  ) 
• Procedural security measures describe how the staff are required to act in particular cases (  ) 
• Preventive security measures are used to prevent a security incident from occurring (  ) 

 control of access rights (granting, maintenance and withdrawal of rights) 
 authorization  (identifying  who  is  allowed  access  to  which  information  and  using 
which tools) 

 identification and authentication (confirming who is seeking access) 
 access control (ensuring that only authorised personnel can gain access) 

• reduction measures are making regular backups and the development, testing and mainten‐
ance of contingency plans (  ) 

• Repressive measures are then used to counteract any continuation or repetition of the secu‐
rity incident (  ) 

• Corrective measures include restoring the backup, or returning to a previous stable situation 
(roll back, back out). Fallback can also been seen as a corrective measure (  ) 

Based on the types of security measures selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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Other types of security measures defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
3) Mark with an “X” the  activities of information security defined in your organization: 
• Control – defines    the  (sub) processes,  functions,  roles, allocation of  responsibilities within  the 

sub‐processes,  the organizational  structure between  these  and  the  reporting  structure/line of 
command (  ) 

• Plan – includes  the way the security section of the SLA is established as well as the underpinning 
contracts (  ) 

• Implement – implements  a whole range of measures as defined in the plans  (  ) 
 Maintaining  awareness –  Information  security works because of discipline,  and only when 
supported by clear documentation and procedures. 

 Security  incident handling – The handling of  security  incidents has  to be dealt with appro‐
priately. 

 Security incident registration – Is part of security incident control. 
• Evaluate (  ) 

 Internal audits (reviews performed by internal Electronic Data Processing (EDP) auditors) 
 External audits (performed by external independent EDP auditors) 
 Self assessments (performed within the line‐organization itself). 

• Maintain —   based on the results of the periodic reviews,  insight  into the changing risk picture, 
and, of course, changes in the input material (the security section in the SLA). (  ) 

• Report (  ) 
Based on the activities selected, which documents, roles and organizational units can be referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other activities defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
4) Mark with an “X” the  security  guidelines defined in your organization: 
Control 
• Establishment of a “Management Forum for Information Security” (  ) 
• Information security co‐ordination (  ) 
• Allocation of information security responsibilities (  ) 
• Authorization process for IT facilities (  ) 
• Specialist advice (  ) 
• Co‐operation between organizations (  ) 
• Independent review (  ) 
• Security of third‐party access (  ) 
Implement 
• Accountability for assets (  ) 
• Information classification (  ) 
• Guidelines (  ) 
Personnel Security 
• Job descriptions (  ) 
• Screening: screen applicants for jobs involving sensitive information (  ) 
• Confidentiality agreement (  ) 
• Training for all personnel (  ) 



IT Service Delivery in Nicaraguan Internet Service Providers: Analysis and Assessment, KTH 
 

23 
 

23

• Responding to security incidents (  ) 
• Security weaknesses (  ) 
• Disciplinary measures (  ) 
• Security awareness (  ) 
Communications and operations management 
• Operational procedures and responsibilities (  ) 
• Documented operating procedures (  ) 
• Incident management procedures (  ) 
• Segregation of duties (  ) 
• Separation of development and production (  ) 
• External facilities management (  ) 
• Handling and security of data carriers (  ) 
• Network management (  ) 
• Network services (  ) 
Access control 
• Maintenance of effective control over access (  ) 
• End‐user responsibilities (  ) 
• Network access control (  ) 
• Computer access control (  ) 
• Application access control (  ) 
• Anti‐virus control policy (  ) 
• Monitoring and auditing information system access and use (  ) 
Security reviews of IT systems 
• Undesirable use of IT facilities (  ) 
• Compliance with security policy and standards (  ) 
• Legal compliance, including prevention of illegal copying of software (  ) 
Maintenance 
• Analysis of the evaluation reports (  ) 
• Providing input for the security plants) and the yearly improvement activities (  ) 
• Providing input for the SLA maintenance activities (  ) 
Based on the security measures selected, which documents, roles and organizational units can be referred 
to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other security measures defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
5) Mark with an “X” the  Performance Indicators of Security Management defined in your organiza‐

tion: 
Business protected against security violations: 
• Percentage decrease in security breaches reported to the Service Desk (  ) 
• Percentage decrease in the impact of security breaches and incidents (  ) 
• Percentage increase in SLA conformance to security clauses (  ) 
The determination of a clear and agreed policy, integrated with the needs of the business: 
• Decrease  in  the  number  of  non‐conformances  of  the  ISM  process with  the  business  security 

policy and process (  ) 
Security procedures that are justified, appropriate and supported by senior management: 
• Increase in the acceptance and conformance of security procedures (  ) 
• Increased support and commitment of senior management (  ) 
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A mechanism for improvement: 
• The number of suggested improvements to security procedures and controls (  ) 
• Decrease in the number of security non‐conformances detected during audits and security test‐

ing (  ) 
Information security is an integral part of all IT services and all ITSM processes. 
• Increase in the number of services and processes conforming with security procedures and con‐

trols (  ) 
Effective marketing  and  education  in  security  requirements,  IT  staff  awareness  of  the  technology 
supporting the services: 
• Increased awareness of the security policy and its contents, througout the organization (  ) 
• Percentage  increase  in completeness of  the  technical Service Catalogue against  IT components 

supporting the services (  ) 
• Service Desk supporting all services (  ) 
Based on the performance indicators selected, which documents, roles and organizational units can be 
referred to? 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
Other performance indicators defined in the organization: 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
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APPENDIX III.  

Matches between practices amongst ISPs and Service Delivery 
processes 

The following presents the findings of each participant organization. The matches between the 
organization practices and service delivery processes are referred to by the code included at the 
end of each of the statements: 
 
Findings on Organization A: 
• The service is defined between the sales and IT departments (SCM.A1).  
• A software application (in-house) called “Maestro de cliente” is used for registration of cus-

tomers and information about the contracted service. 
• There is a lack of formalization of IT processes. 
• Technical information about the service provided is not registered. 
• Service Level Agreement is used as support for complaining and are  associated to public 

institutions.  
• Sales department negotiates and agrees with the customer and IT department any proposed 

new/developing services (SLM.A4)(SLMA3)(SLM.A9). 
• Any contract for a service has description, service hours, service availability, customer sup-

port, IT service continuous and service performance (SLM.C1-6)(SLM.C9). The contract 
has two levels: Corporate Level and Service Level (SLM.12-14).  

•  IT department seeks to maintain or improve the service level (SLM.A7). 
• The call centre is responsible for informing customers of any change or temporary interrup-

tion of the service (SLM.A8). 
• Any prospective customer is registered in a system in order to follow his/her requirement s 

and the negotiation phase until a contract is signed. 
• For new service installation, an order must be fulfilled and a ticket is opened until a service is 

running in the trouble-shooting system. 
• Satisfied customers are defined as customers who do not complain, and who recommend the 

organization A as an ISP.  
• The customers are companies (20%) and individuals (80%).  
•  A trouble-shooting system (in-house) is in place for registering and following incidents of 

services, and new service installations.  
• Personalized assistance to the customers is the key value of the company. 
• A billing system is linked to the “maestro de cliente” application for producing statements of 

account that are accurate. (FM.G10-11)(FM.G13)(FM.G14)(FM.G16) 
• Weekly meetings are held with the sales department staff. 
• Key performance indicators are Return on Investment and portfolio recovery. (FM.I1-2) 
• The budgeting process is recently incorporated and includes items such as hardware, soft-

ware, employment, accommodation and external service. (GF.G1) 
• Cost is classified asdirect cost and indirect cost. (FM.M10-11) 
• Elements of cost are identified as; computer equipment, staff cost, maintenance of computer 

hardware and software, accommodation cost, administration expenditures, external services 
and consumables. (FM.C6-16) 
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• Factors of depreciation assessment are already defined as current cost, the length of the as-
set’s expected useful economic life, and the estimated residual value of the asset at the end of 
its useful economic life. (FM.C17-19) 

• Costs are classed as; hardware cost, software cost, people cost, accommodation costs, exter-
nal service costs and transfer cost. (FM.M3-9) 

• IT accounting is focused on an accounting centre, recovery centre, and profit centre. 
(FM.M1-3) 

• The billing process is accurate and it is one of the values of the company. 
• The straight-line method is defined for depreciation. (FM.M12) 
• Pricing is defined by market tendencies and bilateral agreements. (FM.M19) 
• The financial reports are cost total, cost analyses, and revenues total. (FM.M21-23) 
• Solarwinds ORION software is used for monitoring and registered utilization of IT infra-

structure capacity (FM.I1-2) (FM.I12). Solarwinds ORION is also used for monitoring the 
service performance, including availability and IT components downtimes (AM.I1) 
(AM.M6-7). 

• Sight survey is implemented for analysing the feasibility of availability requirement of the 
service based on cost, functionality and reliability. (AM.A1) (AM.A3) 

• A trouble-shooting system is in place for the technical observation post in order to monitor 
events in real time, as they occur. (AM.M5) 

• Workload forecast is based on the experiences of the steering committee. (CM.I8) 
• Guidelines for critical situations are established with the common understanding and com-

mitment of the personnel. 
• A common practice is to back up critical information such as server and equipment configu-

rations. 
• Security policies are established with the common understanding and commitment of the 

personnel and a non-disclosure agreement signed by them. (SM.G4)(SM.G19) 
• The information values are associated to protecting sensitive information, integrity and ensur-

ing that information and vital IT services are available. (SM.C1-3) 
• The roles and responsibilities are defined in the contract as security organization measures, 

the physical separation of the computer room as Physical security measures, and security a 
computer systems and network systems as technical security measures. (SM.G12-
14)(SM.G16)(SM.G27)(SM.G29-34)(SM.I1-4) 

 
Findings on Organization B: 
 
• The IT service is defined by the sales department, together with the IT department. 

(SCM.A1) 
• A trouble-shooting system is used for registering service incidents (AM.M5) and also sight 

surveys for evaluating the feasiblility of any new service. Sight survey is implemented for ana-
lysing the feasibility of availability requirement of the service based on cost, functionality and 
reliability. (AM.A1) (AM.A3) 

• The sales department negotiates and agrees with the customer and the IT department any 
proposed new/developing services (SLM.A4)(SLMA3)(SLM.A9). 

• Monitoring international bandwidth consumption, HD space, national bandwidth comsump-
tion (CM.A3)(CM.I1-2). Workload forecast is based on the experience of national band-
width consumption. (CM.I8) 

• “What’s up” tool is used for monitoring performance of services and IT infrastructure com-
ponents. (CM.A4)(CM.I12-13) 

• A reactive perspective toward clients is applied when attending to incidents in the service. 
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• SLAs are used to comparate organizations and groups of clients.and small organizations. SLA 
includes description, hours, and availability of the service, customer support, IT service con-
tinuity and service performance. (SLM.C1-6)(SLM.C9) (SLM.12-14) 

• A call centre is responsible for informing customers of any change or temporary interruption 
in the service 18 hours per day. (SLM.A8). 

• Any prospective customer is registered in Microsoft Excel for following negotiations until a 
contract is signed. 

• An Operational Department is responsible for sight survey and installation of new services. 
• Customers are corporate (40%) and domestic customers (60%). 
• Sales department negotiates and agrees with the customer and IT department any proposed 

new/developing services (SLM.A4)(SLMA3)(SLM.A9). 
• The IT department seeks to maintain or improve the service level (SLM.A7). 
• Customer satisfaction is undertood as complying with contracts and retaining clients. 
• An integrated system is in place which includes a customer database and billing routines for 

producing statements of account that are accurate. (FM.G10-
11)(FM.G13)(FM.G14)(FM.G16) 

• A budget is elaborated at the beginning of each year, it follows the historical company per-
formance and annual sales goals. The budget includes items such as hardware, software, per-
sonnel, accommodation and external services. (FM.G1-4) (FM.C1-5) 

• IT accounting is focused on an Accounting centre, Recovery centre, and Profit centre. 
(FM.M1-3) 

• Cost is classified in  direct cost and indirect cost. (FM.M10-11) 
•  Elements of cost identified are; computer equipment, staff costs, maintenance of computer 

hardware and software, accommodation cost, administration expenditures, external services 
and consumables. (FM.C6-16) 

• Factors of depreciation assessment are already defined as current cost, the length of the as-
set’s expected useful economic life, and the estimated residual value of the asset at the end of 
its useful economic life. (FM.C17-19) 

• Costs are classed as; hardware costs, software costs, people costs, accommodation costs, 
external service costs and transfer costs. (FM.M3-9) 

• The straight-line method is defined for depreciation. (FM.M12) 
• The financial reports are; cost total, cost analyses, revenues total. (FM.M21-23) 
• Key performance indicators are Return on Investment and portfolio recovery. (FM.I1-2) 
• Pricing is defined by market tendencies and bilateral agreements. (FM.M19) 
• Guidelines for critical situations are based on the experience and commitment of the person-

nel (ITSCM.C1-4) 
• Reports are elaborated about service availability in domestic and international contexts 

(AM.A4) 
• Impact of  service failure is analysed for each customer before the service is installed 

(AM.A2)(AM.C1-6) 
• Security policies are established with the common understanding and commitment of the 

personnel and a non-disclosure agreement is signed by them. (SM.G4)(SM.G19) 
• The information values are associated with protecting sensitive information, integrity and 

ensuring that information and vital IT services are available. (SM.C1-3) 
• Roles and responsibilities are defined in the contract as security organization measures, the 

physical separation of the computer room as Physical security measures, and security a com-
puter systems and network systems as technical security measures. (SM.G12-
14)(SM.G16)(SM.G27)(SM.G29-34)(SM.I1-4) 
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Findings on Organization C: 
• Service is defined between the sales and IT departments (SCM.A1).  
• The Operational Technology (OT) department is oriented to provide IT services to custom-

ers. 
• The IT Department is for internal IT support at the company. 
• As part of a regional company a customer database has been standardized and unified 

amongst Central American countries. (SCM.A2) (SCM.I2) 
• A regional trouble-shooting system is implemented for supporting central American custom-

ers. (SCM.I3-5) 
• Sight survey is implemented for analysing the feasibility of the availability requirement of the 

service based on cost, functionality and reliability. (AM.A1) (AM.A3) 
• Workload forecast is based on experience of national bandwidth consumption. (CM.I8) 
• Monitoring international bandwidth consumption, HD space, national bandwidth consump-

tion (CM.A3)(CM.I1-2). Workload forecast is based on experience of national bandwidth 
consumption. (CM.I8) 

• “What’s up” tool is used for monitoring performance of services and IT infrastructure com-
ponents. (CM.A4)(CM.I12-13) 

• Solarwinds ORION software is used for monitoring and registered utilization of IT infra-
structure capacity (FM.I1-2) (FM.I12). Solarwinds ORION is also used for monitoring the 
service performance, including availability and downtimes of IT components. (AM.I1) 
(AM.M6-7). 

• A reactive perspective toward clients is applied when attending incidents of services. 
• SLAs are used as contact among corporate organizations and groups of clients and small 

organizations. SLA includes description, hours and availability of service, customer support, 
IT service continuity and service performance (SLM.C1-6)(SLM.C9) (SLM.12-14) 

• The sales department negotiates and agrees with the customer and the IT department any 
proposed new/developing services (SLM.A4)(SLMA3)(SLM.A9). 

• A call centre is responsible for informing customers of any change or temporary interruption 
of the service 18 hours per day. (SLM.A8). 

• All  of the customers (100%) are corporate customers. 
• The annual budget is defined based on annual goals that are defined by the steering commit-

tee. The budget is reviewed based on spending and the achievement of goals. An annual audit 
is the usual procedure. The budget includes items such as hardware, software, personnel, ac-
commodation and external services. (FM.G1-4) (FM.C1-5) 

• All the organization follows SOAX as a control procedure. IT accounting is focused on an 
Accounting centre, Recovery centre, and Profit centre. (FM.M1-3). The billing system and 
customer system have regional scope. (FM.I1-5) (FM.I1-18) 

• Cost is classified as direct cost and indirect cost (FM.M10-11). Elements of cost identified 
are; computer equipment, staff costs, maintenance of computer hardware and software, ac-
commodation costs, administration expenditures, external services and consumables. 
(FM.C6-16) 

• Factors of depreciation assessment are already defined as; current cost, the length of the 
asset’s expected useful economic life, and the estimated residual value of the asset at the end 
of its useful economic life. (FM.C17-19) 

• Costs are classed as; hardware costs, software costs, people costs, accommodation costs, 
external service costs and transfer costs. (FM.M3-9) 

• Key performance indicators are Return on Investment and portfolio recovery. (FM.I1-2) 
• Pricing is defined by market tendencies and bilateral agreements. (FM.M19) 
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• Reports are elaborated about service availability in the domestic and international contexts. 
(AM.A4) 

• The financial reports are; cost total, cost analyses, revenues total. (FM.M21-23) 
• An IT Continuity Service plan is ongoing as a requirement of SOAX guidelines. (FM:C1-4)  

(FM.A1-10) 
• Security guidelines, and processes and procedures associated with security management, are 

defined by SOAX, which requires full compliance with procedures of security including secu-
rity management of ITIL. (SM.A1-6) (SM.G.1-38 ) 


