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Abstract 

Providing constant IT services has become fundamental for organizations to achieve success 

and customer satisfaction. Information Technology Service Management (ITSM) main goal is to 

meet the business needs through Information Technology (IT) to guarantee IT services quality. 

Information Technology Infrastructure Library (ITIL) has become the most adopted best practice 

framework to implement ITSM within organizations. One of the most important processes in ITIL 

is the creation of a service catalog. The activity of the service catalog that organizations often 

fail is service identification. ITIL does not provide the answer on how to perform this activity, 

compromising the quality of services delivered and consequently the organization as a whole 

will suffer. 

In this dissertation we propose a method to identify IT services through incidents. To support 

our method an IT Service Reference Catalog is also proposed. The main objective was to help 

organizations create a service catalog considering the alignment between technical and 

business services within an organization. The objective was successfully achieved with the 

application our proposal in three different Portuguese public organizations. In each organization 

we evaluate the results obtained with our proposal by interviews with the stakeholders involved 

and community feedback.  

 

Keywords: IT services, service catalog, service identification, IT Services Reference Catalog, 

Service Identification Method, incidents 
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Resumo 

A constante prestação de serviços de Tecnologias de Informação (TI) tornou-se fundamental 

para as organizações com o fim de alcançar o sucesso e satisfação do cliente. A Gestão de 

Serviços TI tem como principal objectivo atender às necessidades do negócio utilizando a TI 

para garantir a qualidade dos serviços. Information Technology Infrastructure Library  (ITIL) 

tornou-se a framework de melhores práticas mais adotadas para implementar a Gestão de 

Serviços dentro das organizações. Um dos processos mais relevantes no ITIL é a criação do 

catálogo de serviços, sendo a identificação de serviços a actividade mais importante que 

compõe este processo. É nesta actividade que a maioria das organizações falha pois o ITIL 

não fornece resposta sobre como executar esta atividade, comprometendo a qualidade dos 

serviços prestados fazendo com que toda a organização sofra as consequências. 

Nesta dissertação propomos um método para identificar os serviços de TI através dos 

incidentes. Para apoiar o nosso método propomos igualmente um Catálogo de Referência de 

Serviços TI. O prinicpal objectivo desta dissertação é o de ajudar as organizações a criar um 

catálogo de serviços, considerando o alinhamento entre os serviços técnicos e de negócios 

dentro de uma organização. O objectivo foi alcançado com êxito, com a aplicação a nossa 

proposta em três diferentes organizações públicas Portuguesas. Em cada organização avaliou-

se os resultados obtidos, devido à aplicação da nossa proposta, por meio de entrevistas com 

os profissionais envolvidos e o feedback recebido da comunidade. 

 

Keywords: serviços TI, catálogo de serviços, identificação de serviços, Catálogo de Referência 

de Serviços TI, Método de Identificação de Serviços, incidentes 
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1. Introduction 

Over time, organizations have struggled, trying to deliver services that clients are looking for 

(Powers, 1988) and also to accomplish the difficult task of identifying IT services with quality 

(Parasuraman et al., 1985). The difference between customers’ needs and their perception of 

the services an organization offers does not often match (Mendes & Mira da Silva, 2010). This 

confirms there is a gap between the information exchanged, showing why the alignment 

between Information Technology (IT) services and business is essential. 

IT has gained more importance in an organization. It stopped being just a support tool of the 

business and became the business’ core. Due to the increased responsibility of the IT 

department, organizations became more dependent, which implies the need for a good 

management of the IT department (OGC, 2007). 

The importance of having a good ITSM has increased (Hochstein et al., 2005) in organizations 

since it promotes a better alignment between IT efforts with business needs and manages the 

efficiency when providing IT services (Brenner, 2006). As a result, organizations often adopt 

best practices from ITIL (Hochstein et al., 2005) to help manage the IT department. ITIL can 

help with customer relationship management and with delivering IT services with more quality, 

efficiency, effectiveness, and less cost (Hochstein et al., 2005; Ayat et al., 2009; Bartolini et al., 

2010). 

ITIL is comprehensive set of concepts and techniques which help organizations manage, 

develop and operate an IT infrastructure. Furthermore, preliminary results have shown that ITIL 

works in practice (Kashanchi & Toland, 2006). Whenever organizations begin implementing it, 

they should go through Service Design phase. This phase provides guidance for the design, 

services development and management. The design phase include a critical process named 

Service Catalog Management. The Service Catalog Management has several activities. The 

most important one being service definition. 

When dealing with services, organization’s main problem is in doing a correct service 

identification. In a study conducted with over 100 companies, 34% of these claimed service 

definition was crucial for the success of service catalog implementation (Ayat et al., 2009). 

Instead, organizations look for quick wins (Cater-Steel et al., 2006), beginning with the 

implementation of other activities such as incident management. An incident is an unplanned 

interruption of an IT service or the quality reduction of one (OGC, 2007). 

Nevertheless, there are numerous drawbacks, such as misjudgment as to the easiness of ITIL’s 

implementation and the underestimation of time, effort, risk and cost to implement it (Nicewicz-

Modrzewska & Stolarski, 2008). In addition, ITIL states that organizations should make good 

service identification, it does not explain how organizations can perform such task (Pereira & 

Mira da Silva, 2010). 
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The problems with service identification and the attempt to guarantee the link between the 

services provided within an organization and the customers’ perception of these services are 

not solved. In order to answer these problems a method using incidents to identify IT services 

within an organization is proposed, with the support of an IT Service Reference Catalog 

(ITSRC) also proposed. 

Our method will use incidents because the services presented in the catalog are those which 

fail and the ones that customers report an incident. This shows what services are the most 

commonly used and with higher priority for customers. The catalog produced from the incidents 

reduces the difference between the customers’ expected service and the services delivered. 

Our ITSRC was produced thought the analysis of several catalogs delivered/sold by 

organizations with Berger’s work, described in Kieninger et al. (2011). The ITSRC aims to be a 

starting point, to begin identifying IT services.  

We use the term IT services when referring to services related to the organization’s business, 

i.e. technical and business services that IT department provide within the organization. In the 

next section we will focus more on the problem motivation which this thesis intends to solve. 

 

1.2. Problem 

We already argue for the paramount importance of the correct identification of services. 

Kieninger et al. (2011) state the importance of the link between IT services and the business, 

almost every business process is supported by IT services. However, not every IT service is 

directly business-revelant on its own.  

ITIL and other frameworks does not describe how to identify services (O'Loughlin, 2010), which 

can lead to errors and that will have negative consequences within organizations (Bartsch et al., 

2008). The absence of references for the services identification activity is alarming. Published 

work in the IT services area is generally centered on the description of management best 

practices or specific technological issues. The techniques that exist in the literature are too 

complex and/or were not verified in real life scenarios. 

The main problem that we propose to solve can be summarized in the following sentence: 

 Organizations don’t start to implement a service catalog due to the its difficulty 

and fail rate (The Standish Group, 1995). The lack of a basis to start and easy 

techniques to identify services, severely affects the organizations initiative to 

start identifying services. 

Even when organizations do not have a proper and effective service catalog, incident 

management is implemented (Cater-Steel et al. 2006). The incidents approach was chosen 
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because they are used for the correctness of the organizations alignment. In addition, if a 

customer report an incident, implies the existence of the service (OGC, 2007). Having an 

effective a service catalog enables (O'Loughlin, 2010): 

 customers to choose the correct service for their needs; 

 the reduction of IT operational costs by identifying what services are being use and 

eliminate the obsolete services; 

 facilitate IT to be run like a business and to allocate cost or services charges to specific 

departments within the organization; 

 increase awareness and visibility for IT service provision;  

 the improvement of the relationship and communication between IT and the business; 

The main objective of this thesis is to develop a method to identify IT services using incidents, 

with the support of our ITSRC to focus on the alignment between technical and business 

services within an organization, to help them built an IT service catalog. 

 

1.3. Objectives of the Solution  

The problem of service identification is not solved. A good solution has to be simple, easy to 

understand, based on the customers and evaluated in a real-world scenario. This will guarantee 

the quality of the services. 

The aim of our research is to help organizations perform the service identification activity when 

implementing a service catalog. The solution also considers the alignment between technical 

services and business services. However, the link is not very clear and, as previously explained 

is hard to understand. The figure below (see Figure 1.1) represents the objective of our 

research. 

 

Figure 1.1 – Objectives of our research (adapted from Kieninger et al., 2011) 
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In Figure 1.1, the ITSRC has three major groups: 

 Technical Services: regarding their functionality (offered by the IT department);  

 IT Services Groups: represents groups of technical services;  

 Business Services: services that are seen by customers and reflect what the IT 

department offers; 

The IT services groups are a roadmap from technical services to business services, on the way 

to discover the alignment with business and ensure that critical services have not been missed 

in the analysis (Ge et al. 2006). These IT services groups cannot be business services because 

they are not developed enough for customers. 

Our solution, is a method to identify services using ITSRC as a basis with the objective to: 

 help organizations create their service catalog; 

 create the relation between technical and business services provided by the IT 

department; 

 meet the customers’ needs; 

 reduce the customers misperception of the IT services. 

 

1.4. Research Methodology 

A methodology is a system of principles, practices, and procedures applied to a specific branch 

of knowledge (Pickett & American Heritage Dictionary, 2006). The main reason Information 

system (IS) researchers should follow a methodology is to support the production and 

presentation of high quality design research to be accepted as valuable, precise and 

publishable in IS community.  

The research methodology used in this thesis is Design Science Research. We choose this 

methodology because Design Science is more a research orientation, within which one can use 

different research methods (Iivari & Venable, 2009). This methodology involves the analysis of 

the use and performance of designed artifacts to understand, explain and often improve on the 

behavior of aspects of IS (Iivari & Venable, 2009). Also, artifacts are designed to meet business 

needs since IS research is at the confluence of people, organizations and technology (Davis & 

Olson, 1985), instead of analyzing existing information systems Österle et al. (2011). 

Based on the four design artifacts produced by DSRM, built to understand, explain and improve 

the IS behaviour - constructs, models, methods and instantiations - we will focus on methods 

and models. Methods define processes. They provide guidance on how to solve problems, that 

is, how to search the solution space (Hevner et al., 2004). Models aid problem and solution 

understanding and frequently represent the connection between problem and solution 
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components enabling exploration of the effects of design decisions and changes in the real 

world (Hevner et al., 2004). 

The cycle of Design Science Research Methodology is presented in Figure 1.2. 

 

Figure 1.2 - Design Science Research Methodology Process Model (Peffers et al., 2007) 

 
The work presented in this thesis is addressed in the DSRM activities in Table 1.1. They will be 

more detailed in the following sections of this document. 

Table 1.1 - Work description within DSRM 

Activity  Work description Section  

Identify Problem 
and Motive 

Service identification problem and the alignment between 
customers’ needs and business in organizations. 
Literature review for concepts categorization that 
underpins our proposal. 

1.2 and 2 

Define 
Objectives of a 
Solution 

The main goal of our proposal to solve the problem 
identified is presented. 

1.3 

Design & 
Development 

Build the artifact. A method to identify IT services and an 
IT Services Reference Catalog (model). 

3 

Demonstration 
Application of the artifact in Portuguese public 
organizations. 

4 

Evaluation 

An artifact must be validated in terms of utility, quality and 
efficacy (Peffers et al., 2007). Pries-Heje et al. (2008), 
presents a framework to evaluate DSRM with two 
dimensions. To validate the results of the demonstrations 
we will  use Conceptual Model Quality Framework (Moody 
et al., 2003) 

5 

Communication 

This thesis is a way to communicate the problem, its 
importance, and the artifact (its utility, novelty, design rigor 
and effectiveness) to researchers and other relevant 
audiences such as practicing professionals (Peffers et al., 
2007). 

This document 
and QUATIC 

paper  
(Appendix A) 

 

To complement our research methodology, Österle et al. (2011) points four principles that IS 

research must fulfill: 

 Abstraction: This thesis proposes an artifact that must be abstract enough to be 

applicable in different types of organizations; 
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 Originality: The artifact proposed is not present in the literature; 

 

 Justification: The several evaluation methods to evaluate the artifact should justify the 

artifact; 

 

 Benefit: A method to create or extend organizations’ service catalog using an ITSRC, 

to ensure the alignment between services and business, and also motivate the scientific 

community to research this topic. 

 

1.5. Thesis Structure 

This document is divided in six main sections: 

1. Introduction: This section focuses on the general context, what is the problem and the aim of 

our solution; 

2. Related Work: The second section identifies and discusses concepts that were important to 

support our problem and develop our artifact. Related work is divided in concepts of ITIL and 

scientific research; 

3. Proposal: Describes the method and the creation of the IT Services Reference Catalog 

(representing the Design & Development of design science research methodology); 

4. Demonstration: Presents the results of the three experiments conducted in Portuguese public 

organizations with our artifact. The goal was to identify IT services provided by the IT 

department, always using the result of the previous experiment in the next (Demonstration 

phase of design science research methodology); 

5. Evaluation: Provides an explanation of Moody and Shanks framework applied to evaluate the 

results of the appliance of the artifact of the three experiments. Also, two more evaluations are 

presented. These last two evaluations were made in organizations that have a service catalog. 

Our artifact was not applied. (Evaluation phase of design science research methodology); 

6. Conclusion: Summarizes the main scientific contributions of the thesis, important points found 

during the demonstration of our artifact and some proposals for future work. 
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2. Related Work 

IT Service Management has become very important in organizations by focusing on the IT services 

and in the relation with customers (Brenner, 2006). At the present ITIL is the world’s most popular 

framework to IT Service Management and has become the worldwide de facto standard in IT Service 

Management (Wang et al., 2010). ITIL Core has five publications (OGC, 2007). The ones which will 

receive focus are Service Design and Service Operation. 

Service Design provides guidance to design and develop services. This publication includes changes 

and improvements of services which are a part of an organization, to increase or maintain value to 

customers. Service Operation will be important to understand what is an incident and the advantages 

of having Incident Management. 

One of the most relevant processes to implement in ITIL is the Service Catalog. However, the activity 

in the Service Catalog, which most organization fails to perform correctly, is service identification. 

Since this document focuses on the identification of IT services, is very important to realize what a 

service is and which techniques exists in the literature to identify them. Also, other concepts and 

researches that influenced our work will be described.  

 

2.1. IT Services Definition 

Since in this research it is proposed a method to identify IT services, is essential to understand what is 

a service and its function. O'Sullivan (2006) states that the term service has many different definitions 

because it depends on the context in which it is being used.  

Over the years to reach a standard definition of a service, several efforts have been made, yet in vain 

(Jones, 2005). Typically, a service is defined as an essentially intangible set of benefits or activities 

that are sold by one party to another (Khan & Zheng, 2004).  

In the literature are present two kinds of service definition, those that are directed only to technology 

and those that include a wider perspective, including technology as well. Web Services are an 

example of a technological service definition. This type of services is a self-describing, self-contained 

distributed software module that can be published and accessed over the Internet (Papazoglou, 2008). 

However, they tend to ignore conventional services creating a web service tunnel vision. Edmond 

(2005) shows that there is an attempt to narrow this void.  

The wider service definition considers not only its specification of the direct service it provides but also 

the environment in which it undertakes those functions (O'Sullivan, 2006). According with ITIL a 

service is a means of delivering value to customers by facilitating outcomes customers want to 

achieve without the ownership of specific costs and risks.  
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Considering these perceptions we can say that an IT service should reflect the environment where is 

going to be delivered and the value provided to customers. In addition, an IT Service is based on the 

use of Information Technology and supports the customer’s business processes. An IT Service is 

made up from a combination of people, processes and technology (OGC, 2007). 

Nevertheless, is essential for organizations to state clearly how they define services within the context 

of the organization business. 

2.2. Service Catalog Management  

The Service Catalog Management provides all the information about the organization’s services and 

ensure that is available for those who have permission to access it. The goal of the Service Catalog 

Management process is to ensure that a service catalog is produced and maintained with accurate 

information on all the services that are or will be provided to customers. 

The service catalog management activities should include (OGC, 2007): 
 

 definition of the service;  

 

 production and maintenance of an accurate service catalog;  

 

 interfaces, dependencies and, consistency between the service catalog and service portfolio;  

 

 interfaces and dependencies between all services and supporting services within the service 

catalog and the Configuration Management System (CMS);  

 

 interfaces and dependencies between all services, and supporting components and 

Configuration Items (CI’s) within the service catalog and the CMS;  

 
The first two activities are the ones that will receive more focus. 

 

2.2.1. Service Catalog 

The Service Catalog value is to provide a central source of information of the IT services delivered by 

a service provider, in an organization. The service catalog encompasses several types of information 

such as service description, service type, politics, service level agreements and so forth, for all running 

IT services and the ones that will be running in a short time.  

Having an IT service catalog can reduce lost time spent looking for information by the IT department. 

The service catalog ultimate goals are (Kramer, 2008): 

 better business alignment; 

 improve customer service; 

 improve performance; 
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 reduce costs; 

A Service Catalog has two views (OGC, 2007):  

 Business Service Catalog: contains details of all the IT services delivered to the customer 

and the relations with business processes that rely on the IT services. This is the customer 

view of the service catalog;  

 

 Technical Service Catalog: details all the IT services delivered to the customer, the 

relationships to the supporting services, shared services, components and, configuration items 

to deliver services to the business. This cannot be seen by the customer and should underpin 

the Business Service Catalog; 

Although ITIL identifies the main features of what a service catalog is, they fail to explain how to 

implement it (Mendes & Mira da Silva, 2010). 

 

2.2.2. Service Identification 

Although no method has been established, in literature there are several techniques on how to identify 

services (Terlouw & Albani, 2010). Hence, some studies will be reviewed here because they allow the 

identification of services. 

Service Oriented Architectures (SOA) is an architectural approach for designing, architecting and 

delivering enterprise applications that support business operations as a set of meaningful services 

(Terlouw & Dietz, 2010). Service identification is one of the first steps in Service Oriented 

Development life cycle. There are several methodologies, such as SOAF and SOMA. The trend is now 

towards describing the business as a collaboration of services that transfer values within and across 

organizations (OMG, 2011). 

Hubbers et al. (2007) describe ten techniques to identify services which will be described as follows. In 

some cases an example is shown: 

 business processes: a process is subdivided into sub-services or activities and tasks. An 

example of this approach is present in Caetano et al. (2010); 

 

 business functions: the relatively stable business function model acts as basis for service 

identification; 

 

 business objects: the business object model is used to identify CRUD-type services; 

 

 existing supply: services are created by using tools and wizard on existing systems; 

 

 business goals: are subdivided until a supporting service can be made (Kim et al., 2008); 
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 components: IT functionality is divided into “chunks” of maximum cohesion and minimal 

coupling. These components interact by requesting each other’s services; 

 

 front-office application usage analysis: services are identified by an analysis of queries and 

transactions/operations of existing front-office applications; 

 

 infrastructure: technical infrastructure forms the division between services; 

 

 responsibilities: this is not a real method. Every service should have an owner who is 

completely responsible for the service; 

 

 non-functional requirements: defines boundaries between services (not a real method, 

mostly an addition to other methods)  

There are also other methods that were not referred by Hubbers et al. (2007). Some examples are 

UML Analysis (Ren & Wang, 2010) and User Interface Design (Mani et al., 2008) in attempt to identify 

services.  

Organizations can use these methods depending on what is already implemented in the organization. 

However, not every technique was tested, others are very difficult to understand how can be executed 

and some of these techniques do not link the services with the business.  

 

2.3. Incident Management 

The objective of Incident Management process, as defined by  ITIL (OGC, 2007), is to restore IT 

Service to customers as quickly as possible and minimize the adverse impact on the business and 

customer. This process deals with the incidents.  

An incident is an unplanned interruption of an IT service or the reduction in the quality of an IT service 

(OGC, 2007). An incident can be a failure, questions or requests. For example, a failure of a 

configuration item, an IT service, a process or an activity, and service request such as reset a 

password or request permission for a new customer to access an IT service. 

Based in (OGC, 2007), the value of incident management includes the ability to: 

 detect and resolve incidents. This means that the business is able to exploit the functionality of 

the service as designed; 

 

 align IT activity to real-time business priorities. This is because Incident Management includes 

the capability to identify business priorities and dynamically allocate resources as necessary; 

 

 identify potential improvements to services. This happens as a result of understanding what 

constitutes an incident; 
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Incident management is highly visible to the business, and it is therefore easier to demonstrate its 

value. This reason, incident management is often one of the first processes to be implemented in 

service management projects. Likewise, it can be used to highlight other areas that need attention. 

In this thesis when referring to incidents, we are including requests an failure of a service. 

 

2.4. Scientific Research 

Few publications about IT services and types of IT services exists in the literature. In this section, we 

present an important scientific research in the domain of IT services and some taxonomy services. 

 

2.4.1. Berger’s Research 

Kieninger (2011) describes Berger work, in which Berger analyzes which IT services are more 

commonly requested by organizations or their departments. In order to do that he applied a survey 

containing a predefined list of six groups of IT services based on IDC’s Worldwide Service Taxonomy 

(Little, 2011). Berger did not give the opportunity to responders to suggest other IT services.  

Next we will present the groups of services and its definition identified by Berger: 

1) Desktop management: Desktop management involves the company-wide administration of 

computer systems, mainly desktops. It ensures that the individual systems are up to date and 

that all employees are working with the same software versions. Desktop management can 

also include services like provisioning of hardware, software-distribution or on-site services; 

 

2) Local and wide area network (LAN and WAN) operations management: This service helps to 

establish and manage a central administration of the entire network. LAN and WAN operations 

management can typically include services like installation, monitoring, traffic- and revision 

management as well as security; 

 

3) Help desk support: Helps to establish a stable operation of the day-to-day business. It is used 

to provide and coordinate maintenance support for customers of hard- and software. If an 

incident occurs, help can be provided via telephone support, email or even through remote-

control; 

 

4) Application management: The main objective is the support and management of enterprise 

applications. The service provider is responsible for the day-to-day operation of applications. 

In most cases the service requester is still responsible for the development of the application, 

though, sometimes even this is done in cooperation with the provider: 
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5) Hosted application management: Whereas in traditional application management the client 

receives a customized outsourcing solution, hosted application management is mainly 

standardized. Service providers offer standardized packaged applications in a one-to-many 

model. Furthermore, they monitor and manage their infrastructure on their own; 

 

6) Hosting services: The objective of this service is the management and maintenance of IT 

infrastructure such as servers and network solutions. It includes the support of infrastructure 

platforms such as application servers or databases. Furthermore it  comprises internet 

infrastructure like web servers and supports the administration of large-scale websites; 

Berger's work aimed at understanding the customer's perspective in relation to IT services provided by 

the organization. However, Berger fails when conducting interviews because Berger only focuses on 

his list not requiring customers feedback. 

 

2.4.2. Taxonomies 

As mentioned in the previous section, IDC’s Taxonomy Services presents a comprehensive and 

standardized set of definitions for IT and the business services marketplace. IDC maintains a rigorous 

classification system, or taxonomy, for IT and business services. The definitions of services are a 

comprehensive and standardized services market taxonomy (Little, 2011).  

IDC’s analysts follow a standard methodology is established on the use of a standard market 

structures, methods and definitions. This taxonomy include four market levels to categorize services: 

 services macromarkets; 

 engagement types; 

 foundation markets; 

 submarkets; 

The relevant levels for our thesis are, foundations markets which represents IT and business services, 

and engagement types because each foundation market maps into a single engagement type. 

Although this taxonomy is an important reference to define and categorize IT and business services, it 

is not a solution. Nonetheless, IDC’s approach is on the right path because links IT and business. 

To add more value to the information given by IDC’s we present International Foundation for 

Information Technology (IF4IT). IF4IT is an open, centralized, and online repository of IT industry 

knowledge that exists to help IT professionals to learn, understand, reuse, apply, and teach what is 

considered to be conventional industry wisdom (IF4IT, 2012). 

IF4IT has IT Disciplines which is currently composed approximately by 900 functional areas of IT. IT 
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disciplines can be used to help understand or communicate the many things IT organizations do. Each 

IT discipline has IT Glossary of IT Operational Terms and Phrases. The glossary is composed by 

114.000 entries and is constantly evolving, making it the world’s most complete and comprehensive IT 

language reference. 

All these classifications have successfully served as a foundation for further work. 

However, no one has taken the time to inventory everything an IT organization does, no one can 

quantify the work in an accurate and repeatable manner. Not quantifying the work an organization 

does, it becomes difficult to justify the work done, which leads to low appreciation of an organization. 

 

2.5. Summary 

Services are the only differentiator in today's market, and if an organization does not have a standard 

list of services to work from, and the ability to underpin and support the services effectively, the 

organization as a whole will suffer (Lawless, 2012). Thus, for a correct creation of a service catalog is 

very important that every organization has a good definition of what is a service, without overlooking 

the customer needs. 

ITIL only states what should be implemented in the organization but not how to perform it. Since is 

very important that customer needs are fulfilled by the business, we had the need to understand what 

customers are looking for. The use of Berger's work was important because he tried to understand the 

customer's perspective of IT services. Likewise, the taxonomies provide technical and business 

perspective of services, to help on the definition and identification of IT services. 

Since no one has attempted to clearly inventory and document everything, standardization becomes a 

moving target, allowing IT leaders and organizations everywhere to constantly reinvent the wheel. 

Therefore, with all the collected information we were able to create a method and an ITSRC because it 

is essential to have a referential to start a service catalog. 
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3. Proposal 

In order to address the service identification problem considering the alignment between 

technical and business services, the proposal of this thesis is a method to identify IT services 

through incidents. With the need to have a referential to support our method to build an IT 

service catalog, an IT Services Reference Catalog is also proposed. 

As stated in section 1.4, this research will produce an artifact, which is a method and a model to 

reach the objectives of our solution described in section 1.3. In the following section we present 

the constructed artifact and the development that led to the artifact’s creation.  

The proposal was scientifically accepted. 

3.1. IT Service Reference Catalog 

A good place to start a Service Catalog, is defining services in non-technical business terms 

that your customers will understand (Lawless, 2012). Due to that, we began to search free IT 

services catalogs from different types of organizations to understand what kinds of catalogs 

organizations use, made by themselves or templates purchased from others. 

We collected six different catalogs, and then, we made a comparative analysis with the support 

of Berger’s research, to know how many technical services Berger’s groups could cover. The 

service catalogs used were: 

 Service Catalog Templates from Axios System; 

 CUMC IT Service Catalog from Columbia University Medical Center; 

 ETS Services from Department of Administration Entreprise Technology Services; 

 Service Catalog Template from ITSM community; 

 IT Service Catalog from Info Tech Research Group; 

 Service Catalog from Perdue University; 

We were careful to choose different types of templates of IT services catalogs because our goal 

is to apply the artifact in distinct organizations. Consequently, the result of this thesis will be the 

most general as possible so any organization can use it, to create and/or improve the 

organization’s IT service catalog.  

The analysis of the IT services catalogs with Berger’s work is presented in Table 3.1. 

The IT services catalog used, had a total of 78 technical services. After our first analysis, we 

realized that we still had a 23 technical services that were not covered by any of Berger’s IT 

Services. This led to an extension of Berger’s work. 

The new IT services (IT services groups) created represent the services they encompass. We 

based ourselves on the catalogs chosen for the analysis and IDC's (Little, 2011) to collect the 
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Label: 

Technical services not included in any IT Services Group 

finest nomenclature to categorize and define the new IT services groups by their functionality.  

Also, for the aggregation of the technical services for each IT services group we use the 

examples in the catalog templates and IF4IT. The aggregation of the technical services is 

technology oriented. 

Table 3.1 - IT services groups analysis using Berger’s work  

 

 

 

 

Desktop 

management

LAN and WAN 

network operations 

management

Help desk 

support

Application 

management

Hosted 

application 

management

Hosting 

services

Tele-

communication

management

Security 

management

Printer 

management

Accounts 

and 

passwords

Email and 

messaging

Network & Wireless Services X

VoIP Services X

Desktop Services X

E-Mail & Collaboration Services X
Business Application Development & 

Implementation Service
X

Business Application Maintenance & 

Support Services
X

Development Support Services X X

System Testing Services

Database Management Services X
End-User Reporting Services 

Integration Services

Storage Services X

Server Solution Services X

Service Desk Support Services X

Security Services X
Security Audit & Monitoring Report 

Services
X

Print & Imaging Services X

Data Operations Services

Communication X

Standard desktop X

File / Print X

Desktop productivity tools X

Network access X

Remote access

Internet 

Helpdesk call center X
Helpdesk web X

IT Operations

Forward Deployed Support X
Desktop Management X

Identity and Access Management X

Threat Management X
Backups and archiving

Server Administration Services X

Database Services X

IT Client Services  X X X

Networking Services X

Telecommunications Services X

Utility Hosting

Server&Database Hosting X
Production Support X

Business Services X X

Personal Computing Services

Central IT Services X X X

Communication Services

Professional Services X

Accounts and Passwords X

Business Tools and Services X X X X

Connectivity/Networks X X

Help and Support X X

Learning Tools and Services

Purdue E-mail and Messaging X

Research

Security X

Accounts X

Applications and Software X

Classroom, Media and Audio Visual

Computer Support X X X

Copy and Print X
Data center, Servers and File 

Storage
X X

Email and calendar X

Network and Phone X X

Security and IT Procedures X
Web Services
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As we can see in Table 3.1, the new IT services groups are: 

 telecommunication management: This service installs mobile, wireless, VoIP and, 

optical network infrastructure. Provides support for office telephones, mobile phones, 

audio conferencing; 

 security management: Security services involve a holistic view of all activities 

necessary to plan, design, build, and manage secure network infrastructures and 

comprehensive security programs; 

 

 printer management: Installation, setup and or troubleshooting of network printers. 

Hardware maintenance such as toner replacement, printer malfunctioning could be 

done by a service provider; 

 

 accounts and passwords: Provides authentication and authorization to customers; 

Active directory which is a centralized, standardized system that automates network 

management of customer data, security, resources and file sharing; 

 

 email and messaging: Access to internal and external e-mail communications. 

Includes collaboration and information-sharing tools and methods. This service is also 

extended to mobile phones; 

Even with the new IT services groups, 14 technical services remained without any IT services 

group. This occur because each of the 14 technical services would represent 14 new IT 

services groups. Meaning that these technical services are too specific of each an organization 

of the service catalogs used. Since our goal is that several types of organization can use our 

proposal to create a service catalog, the ITSRC as to be as general as possible. With a 

standard ITSRC an organization can extend it with our method to create new services that are 

specific of the organization’s business. 

With the analysis complete, we realize what major groups of IT services are normally presented 

in a service catalog. This analysis helped us build our technical service catalog (see Figure 

3.1). 

The reason why we choose to display the technical service catalog this way was due to the 

feedback obtained by a pilot test conducted in the case study 1. 

To aggregate and classify the IT services groups and the business services we used IDC's 

Taxonomy Services (Little, 2011) and in some cases the examples of the catalogs’ templates. 

We choose this taxonomy because IDC’s maintains a rigorous classification system, or 

taxonomy, for business services, and it connects IT with the business. The IT services of the 

business service catalog and the relation with IT services groups are presented in Table 3.2. 
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IT Services Group 

Label: 

Technical Services 

 

Figure 3.1 - Technical service catalog of ITSRC 

 

As said before, the ITSRC has two views, technical and business service catalog. Is through the 

business service catalog the customer will see the services provided within the organization. 

Table 3.2 - Relation between IT services groups and Business services of ITSRC 

IT Services Groups Business Services 

Local and wide area network operations management; 
Telecommunication management; 

Network and telecommunication 
service 

Printer management Printer service 

Help desk support Service desk  

Email and messaging Communication service 

Accounts and passwords User accounts service 

Security management Security service 

Desktop management Workstation support service 

Hosted application management Datacenter service 

Application management; 
Hosting services; 

Application development and 
deployment software service 

 

In Table 3.2 we can see that some IT services groups are quite similar to Business Services. 

The reason for this to happen is because of the catalogs sample used and the service clustering 

presented in IDC’s. 
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3.2. Identification Service Method 

This method intends to identify IT services with the goal to create a service catalog. As 

previously said, our method will use incidents to identify IT services. To make a better incident 

classification we based ourselves in (Marquis, 2010) and (IF4IT, 2012), which will also influence 

the creation of our method to identify IT services. 

Throughout IF4IT, (2012), they reference the importance of having "Nouns and Verbs." These 

concepts are key to consistency for standardization of a service. Thus, we will use IF4IT 

concept to classify every new IT service and IT services groups. 

The method is modeled in BPMN (OMG, 2011) because it provides a notation readable by the 

analysts, technical developers and so forth. Considering IF4IT information, our method is was 

initially built to start identify the technical services and then make the necessary aggregations to 

reach the relation between technical and business services. However, the method stayed too 

complex because of the decisions gateways.  

After a deep analysis of IF4IT and Marquis (2010), we concluded that we wanted to primarily 

guarantee the connection between technical services and business services. So we should 

identify first the IT services group that the new technical service identified could correspond to. 

Then, depending on the situations we can have the need to create new IT services groups 

and/or business services for the new technical service or simply aggregate the new technical 

service in the ITSRC. The method is presented in Figure 3.2. 

In the method we can see that we use the artifact incidents to be applied into the method. This 

artifact have only the incidents which will originate new technical services, i.e., we have to filter 

the incidents and remove the ones  that already exists as a technical service in the ITSRC. 

Before starting to apply the method, in every incident we first begin by identifying two things: 

<noun; verb>. The noun categorizes the IT services group and the IT services type, and the 

verb identifies the action of the technical service. Some examples are shown in Table 3.3. 

Table 3.3 - Examples to categorize incidents 

 

 

 

 

  

 

The activities that compose our method will be described below: 
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 Identify IT Services Group: Having the noun an verb identified, we will see if there is 

already an IT services group in the ITSRC that can encompass the technical service. 

(e.g., incidents: “change network equipment”; “wireless down”. The nouns network and 

wireless have network features. Then we see there is an IT services group in ITSRC 

that reflects these incidents - Local & wide area network operations management); 

  

 Create New IT Services Group: This activity hopes to create as general as possible IT 

services groups to represent technical services. IF4IT and IDC’s were used for the 

nomenclature. (e.g., following the previous example, if the IT Service Group Local & 

wide area network operations management did not exist we would have to create a new 

IT Service Group); 

 

 Create New Business Service: The main goal of this activity is to obtain a list of 

business services, to describe the IT services groups in a macroscopic view. Through 

this list, customers will know what services are provided by the organization. To help 

the selection we used standardized definitions of the business services marketplace of 

the IDC’s; 

 

 Create New Technical Service: Having <noun; verb> of the incident, we will give a 

name which will categorize the new technical service, as standard as possible. (e.g.: an 

organization has applications such as SharePoint. The name of the service should not 

be the application’s specific name, because if there were 30 applications the catalog 

would have 30 services, despite them being only applications); 

 

 Request validation: In this activity, questionnaires, surveys, etc., have to be built and a 

sample of stakeholders within the organization has to be carefully selected, to reflect 

the service usage. It is important to realize if the business service catalog fulfills the 

Figure 3.2 - Service identification method 
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customers’ needs and they understand the nomenclature. Is also important to know with 

the IT department if all the technical services are offered by them and are correctly align 

considering the organization’s business. To guide us we based ourselves on (Oates, 

2006) to create the questionnaires; 

 

 Validate services: In this activity is where conduct interviews, surveys, etc. (at least 30 

depending on the sample); We validate the business service catalog with the customers 

and the technical service catalog with the IT department. 

 

 Re-evaluate services: With the results obtained if the customers and IT department 

agree on the service catalog created then the method finishes. Otherwise we have to 

make deep data analysis to understand why the IT department and/or customers found 

services that are not correct or are missing in the IT service catalog. In this activity we 

to perform the modifications in the IT service catalog and depending on the changes we 

have to validate again with the IT department and/or customers.  

Through this method, a reliable way to identify IT services and build an IT service catalog within 

an organizations, with the support of our proposed ITSRC. 

 

3.3. Summary 

Throughout this section we described the proposed artifact accomplished in this research: a 

method to identify IT services and an ITSRC which supports the method as a basis to start 

implement an IT service catalog. 

The method can improve and/or increase the existing IT service catalog in an organization, or 

even adapt the catalog into organization’s reality. The proposal was scientifically published. 

With the artifact developed, we put it in practice. The results achieved will be described in the 

next section. 
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4. Demonstration 

In order to prove the artifact can be used to identify IT services and create an IT service catalog, 

we applied our proposal in three case studies (some names of the organizations are not 

disclosed). 

Each demonstration represents an iteration of the artifact as we can see in the DSRM (see 

Figure 1.2). In each case study the changes in the ITSRC are presented. These changes can 

be creation, removal, renaming or move an IT services group, business services and/or 

technical services. 

This section is very important because we need to demonstrate the use of the artifact to solve 

one or more instances of the problem (Peffers et al., 2007) of the chosen organizations. Also, 

none of the concerned organizations had a service catalog. 

The results of the first demonstration were scientifically published. 

 

4.1. Case Study 1 

The organization chosen to apply our proposal was a Portuguese public organization, more 

specifically a Data Center of public administration. This organization had started implementing 

ITIL to help them improve and standardize a common network of IT services underpinned by a 

shared infrastructure.  At this point, the organization wanted to create an IT service catalog, but 

they did not know how to start. Thus, we put our work in practice. 

When implementing ITIL, most organizations do not entirely follow the guidelines (Cater-Steel et 

al., 2006) because how to follow them is neither easy nor clear. This organization was no 

exception. One of the first ITIL’s processes the organization started to implement was the 

incident management. 

We applied our Service Identification Method in 1600 incidents that represent six month of 

incidents registered. There are 29 technical services in the proposed technical service catalog 

(see Figure 3.1). After the application of the proposed method we had an 83% match (24 

technical services) in the technical service catalog of the ITSRC. After the application of our 

method we conducted interviews on the resultant ITSRC. 

We made 18 interviews being 12 customers from different branches (e.g. financial, logistics, 

RH, etc.) and six from the IT department. When the customers were questioned, we only 

provided the list of business services without any example or explanation of them. This was 

done to see if customers were able to answer the questions and understand the service’ only by 

its name. Each interviewee of the IT department was from a different area because we wanted 

to cover all working areas of organization’s IT department (e.g. datacenter area, network area, 
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help desk area, etc.). The changes made in the technical service catalog are detailed in Table 

4.1. The reasons why these changes were applied are also presented. 

Table 4.1 - Changes for technical service catalog after Organization 1 analysis 

IT services groups 
of the ITSRC 

No. of 
changes 

Changes in the ITSRC after 
interviews 

Reasons for the 
requested changes 

Desktop 
management 

      

LAN and WAN 
operations 
management 

      

Hosted application 
management 

XXX 

Rename IT Services Group to:  
Infra-structure management 

The initial name was 
not clear enough 
about its functionality 

Add technical service: 
Web Hosting  

Services provided by 
the organization. 
They were not found 
in the incidents 

Add technical service: 
Housing 

Application 
management 

XX 

Move technical services from: 
Applications management to 
Hosting service 
Rename IT Services Group to: 
Servers management 

Reflects what is 
implemented in the IT 
department 

Hosting services XX 

Rename IT Services Group to: 
Hosting Applications/BD 
management 
Remove technical service: 
Server build 
Move technical services  
which have to do with servers to 
new IT services group Servers 
management 

Reflects what is 
implemented in the IT 
department. 

Security 
management 

XXX 

Move technical service:   
File sharing to Accounts and 
passwords IT services group 

This service was not 
in the correct IT 
services group 
because it is more 
about permissions 
than security 

Remove technical service: 
Security Consulting 

The service does not 
exist in the 
organization 

Merge Virus Checking and 
Security Software Downloads. 
Rename to: Anti-virus service 

These services are 
performed as one. A 
new name to reflect 
the functionality was 
needed 

Help desk support       

Printer management       

Email and 
messaging  

XX 
Add technical service: Email 
configuration in mobile devices  

This service exists in 
the organization and 
was not found the 
incidents 

Accounts and 
passwords 

      

Telecommunication 
management 

XX 
Add  technical service:  
fax service  

This service exists in 
the organization 

XX – 2 or less changes in technical services and/or IT Services Group 
XXX – 3 or more changes in technical services and/or IT Services Group 
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IT Services Group 

Label: 

Technical Services 

In the column Reasons for the requested changes when the motive is: 

 “This service exists in the organization”, means that we had the service presented 

in the incidents but not in our ITSRC. Still, we confirm with interviews if the service 

was actually provided to customers; 

 

 “This service exists in the organization and was not found the incidents”, in this 

case we only discover the service because of the interviews with the stakeholders; 

These type of reasons will also be applied, depending on the situations, in the following 

demonstrations. 

There were two major changes in the IT services groups, namely Application management and 

Hosting services because of the technical services these IT services groups encompassed. 

The new technical service catalog can be seen in Figure 4.1, and the IT services groups that 

suffered modifications (shown in Table 4.1) are highlighted in green. 

 

Figure 4.1 – Technical services catalog after Organization 1 analysis 
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In summary, the highlighted IT services groups have the following changes: 

 security management: one service was removed, two were merged and one was moved 

to other IT services group; 

 

 hosted application/BD management: the IT service group name was modified and new 

technical services were added from other IT services group; 

 

 infra-structure management: the IT services group name was modified and new 

technical  services were added; 

 

 servers management: the IT services group name was modified; 

Even though, some of the changes obtained were due to what was implemented in the 

organization, we needed to confirm if the changes were covered by with the catalogs used 

and/or IF4IT, before modifying our technical service catalog. We also had special attention in 

selecting nomenclatures for the new technical services and IT services groups. 

The technical service catalog after the changes applied, stayed with 30 technical services. In 

section 3.1, the relation between the IT services groups covered by the business services 

(Table 3.2) remained unchanged. 

In the business service catalog only four services did not reflect the customers’ perception of the 

service. In ITSRC presented in our proposal we used IDC’s to categorize the business services. 

Since the name was not the very best we used IF4IT and customers feedback to collect a better 

name for the business service. The changes in business service catalog are displayed below 

(Table 4.2). 

Table 4.2 – Changes for business service catalog after Organization 1 analysis 

Business services 

Before interviews After interviews 

Workstation support service Computer/laptop support service 

Network and telecommunication service Network and VoIP service 

Application development and deployment 
software service 

Applications service 

Datacenter service Infra-structure service 

 

The main cause of these changes owes to the complexity of the business service name, and the 

nomenclature used in day-to-day work was not the similar, creating misperceptions and 

difficulties to understand the services. 

The results of this demonstration were scientifically accepted. 
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4.2. Case Study 2  

To perform our second demonstration, the IT department of Pombal City Council was chosen. 

This IT department’s customers are City Council departments, county schools and districts. 

However, this organization does not have any framework of best practices implemented, they 

follow some ITIL guidelines to improve the support given by the IT department and increase 

customers’ satisfaction. 

In comparison to the first demonstration, the incident management was only implemented a 

year and a half ago. The main problem is that the IT department’s customers still resists for non-

ticket creation. Instead, these people call to the service desk when have a request. Most of the 

time, a person of the IT department creates the incident with the customer request/problem.  

Our Service Identification Method was applied in 1851 incidents that represent one year and six 

month of incidents registered. In this demonstration we used the ITSRC from the previous 

demonstration. 

There are 30 technical services in the technical service catalog from the previous demonstration 

(see Figure 4.1). When we finished the incidents analysis, we had an 93% match (28 technical 

services) in the technical service catalog of the ITSRC. The technical service, Housing, is 

currently being developed, so it was not considered a match. 

After the application of our method we conducted interviews and surveys about the ITSRC 

obtained. We interviewed the IT department about the technical service catalog and customers 

about the business service catalog. We collected 18 answers, five were from the interviewees of 

the IT department and 13 were from customers that answered an online survey. 

Each interviewee of the IT department had different responsibilities, such as service desk, 

application manager, database manager and network manager. Regarding the customers, it 

was not possible to conduct interviews. A survey was prepared with the precaution to inquire 

customers about the workplace, to have at least one person from different departments. Some 

of the departments were from districts, administration, supply manager, etc. On the contrary of 

the first organization, the list of business services presented in the survey had a few examples 

of the service action. We decided to display the list this way because if customers had a some 

doubts we were not present to provide the response and it was also a suggestion from a 

customer of the first demonstration. 

The changes in the technical service catalog are detailed in  

Table 4.3. The main change was the creation of a new IT service group - Computer material 

management. In this case we also confirmed if the changes were covered by with IDC’s, the 

catalogs used and/or IF4IT, before modifying our technical service catalog.  
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Table 4.3 - Changes for technical service catalog after Organization 2 analysis 

IT services groups 
of the ITSRC  

No. of 
changes 

Changes in the ITSRC after 
interviews 

Reasons for the 
requested 
changes 

Desktop 
management 

      

LAN and WAN 
operations 
management 

      

Hosted 
application/DB 
management 

XX 
Remove technical service: 
Applications and software of 
shared services 

This service was 
redundant 
because there is 
an application 
service 

Infra-structure 
management 

      

Servers 
management 

      

Security 
management 

      

Help desk support XXX 

Rename technical service: 
software and hardware purchase 
to software/licenses purchase   
Move it into new IT Services 
Group: 
Computer material management 
Add technical services:  
Technical support and  
Workstation support 

The  software and 
hardware 
purchase can 
sometimes be 
done by Service 
desk. 
The services 
added exists in 
the organization 

Printer management XX 

Rename technical service: 
Network printer support service 
to Printer maintenance; 
Add technical service: 
External support to printer 

Most of the 
printers have a 
maintenance 
contract with the 
suppliers.  

Email and 
messaging  

      

Accounts and 
passwords 

      

Telecommunication 
management 

XX 
Add  technical services:  
Mobile  phone service and 
Video conferencing service 

These services  
exists in the 
organization and 
were not found 
the incidents 

Computer material 
management (new) 

XXX 

Add  technical services: 
Loan of computer material,  
Computer material purchase, 
Computer material budgeting 
and Software/licenses purchase 

These services  
exists in the 
organization. 

XX – 2 or less changes in technical services and/or IT Services Group 

XXX – 3 or more changes in technical services and/or IT Services Group 

 

We also had to consult a group discussion in the professional network Linkedin
1
 about an IT 

service. This IT department handle the security cameras and video surveillance but they also 

had an external provider for the hardware. In the catalogs used and taxonomies does not have 

                                                      
1

http://www.linkedin.com/groupItem?view=&gid=68677&item=ANET%3AS%3A114376462&goback=%2Egmr_68677&tr

k=NUS_RITM-title 
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IT Services Group 

Label: 

Technical Services 

any consideration about this type of services. With the feedback obtained we choose not to 

consider security cameras and video surveillance as an IT service because it depends too much 

of the organization’s business, size and customers. It is not a standard IT service that every 

organization could have implemented. 

As said before, we applied the changes in the technical service catalog from the previous 

demonstration. The outcome can be seen in Figure 4.2. Unlike the first demonstration, the IT 

services groups covered by the business services were changed due to the creation of the new 

IT service group as previously said, Computer material management. The new IT service group 

will be covered by the business service – Service desk. The technical service catalog after the 

modifications stayed with 36 technical services. 

 

Figure 4.2 - Technical services catalog after Organization 2 analysis 

 

The highlighted IT services groups have the following changes: 

 telecommunication management: two services were created; 

 hosted application/BD management: one service was removed; 

 printer management: one service was created and other was renamed; 
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 service desk:  two services were created; 

 computer material management: was created as well as the services it encompasses; 

In the business service catalog two services did not reflect the customers’ perception of the 

service. As previously stated in ITSRC of our proposal we used IDC’s to categorize the 

business services. The two business names that need to be changed in this demonstration are 

the same of the first demonstration. We used customers feedback to categorize the name of 

these two business services. The changes in the business service catalog are displayed in 

Table 4.4. 

Table 4.4 – Changes for business service catalog after Organization 2 analysis 

Business services 

Before interviews After interviews 

Computer/laptop support service Workplace support service 

Network and VoIP service Network and telephone service 

 

In this organization, the name VoIP was not known by any customer. After talking to the 

manager of the IT department we concluded that the term telephone was known by everyone 

and encompassed Voice over Internet Protocol (VoIP) and Public switched telephone network. 

4.3. Case Study 3  

For our final demonstration, we applied our artifact in an university. This organization has two 

campus and each one have an IT department. One of the campus embraces more customers 

and employees than the other. The biggest IT department have an Services Directorate 

Information Technology that encompass four main IT areas, User Contact, Applications and IS, 

Infrastructure, and also IT Services Area of the smallest IT department. These areas cover 

specific cores that provides IT services. Both IT departments gives support to courses, students, 

professors and all the people and access the university services. 

Over time, the IT departments had been working towards to create a better liaison between IT 

departments. They are also implementing ITIL to rearrange processes, improve the IT 

department’s performance and provide a better support to customers. One of the next steps is 

to create a service catalog. 

The same steps from previous demonstrations were followed. The method was applied in 11360 

incidents that represent one year of incidents registered. This number of incidents/requests 

reflects the large number (10.000) of customers and employees of this organization. The reason 

why we analyzed so many incidents was due to organization incident management. When a 

customer wanted to report an incident he had to fulfill a form. When the form was submitted he 

is forwarded to a queue that classifies the incident and sends to the area that know how to solve 

the incident. 
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In the previous demonstration, the technical service catalog (see Figure 4.2) had 36 technical 

services. In this demonstration after the analysis of the incidents, we found 31 technical services 

(86% match) in the technical service catalog of the ITSRC. 

After the application of our method we interviewed the IT department and customers. We 

collected 21 responses. We interviewed 15 customers being students and professors. The rest 

six of people interviewed, two were from both IT departments and four from different areas 

encompassed by the IT department, that also provide support to customers. After the interviews 

the IT department confirmed that the services which were not found with our method are 

provided by the organization. So we had an 100% match of the technical services in our ITSRC.  

We ask the people of the IT department and the customers if they remembered other services 

that were not in our ITSRC but the services they give were too specific of the organization or 

were not dealt directly by the IT department. Some examples are, communication design, 

inventory management, video editing, etc. 

Although we had a 100% match of the services after the interviews, some changes had to be 

made in the technical service catalog. Mostly of these changes were due to the nomenclature 

used. The changes made in the technical service catalog are detailed in Table 4.5. The few 

changes presented were again verified in the catalogs used and/or IF4IT.The reasons why 

these changes were applied are also presented. 

Table 4.5 - Changes for technical service catalog after Organization 3 analysis 

IT services groups of the 
ITSRC 

No. of 
changes 

Changes in the ITSRC 
after interviews 

Reasons for the 
requested changes 

Desktop management       

LAN and WAN operations 
management 

      

Hosted application/DB 
management 

      

Infra-structure 
management 

      

Servers management       

Security management       

Help desk support XX 
Add technical services:  
Technical support and  
Workstation support 

The services added 
exists in the 
organization 

Printer management       

Email and messaging        

Accounts and passwords       

Telecommunication 
management 

      

Computer material 
management  

XX 
Rename IT Services 
Group to: Equipment 
management 

The name equipment  
includes either 
software or hardware 

XX – 2 or less changes in technical services and/or IT Services Group 
XXX – 3 or more changes in technical services and/or IT Services Group 
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IT Services Group 

Label: 

Technical Services 

Since this organization has a big number of customers, many areas previously described 

operate as a service desk. This was necessary not only because of the number of customers 

each area have, but also to ease the incidents resolution. Thus, these areas can solve minor 

requests, leaving more complex issues for the IT department’s to solve.  

The new technical service catalog is displayed in Figure 4.3. The highlighted IT services groups 

have the following changes: 

 service desk: one service was created;  

 

 computer material management: the IT services group name was modified; 

The technical service catalog after the modifications stayed with 37 technical services. 

 

Figure 4.3 - Technical services catalog after Organization 3 analysis 

 

In this last demonstration, the IT services groups encompassed by the business services did not 

changed neither the business service catalog. 

From case study to case study, after the stakeholders’ interviews we made the changes in our 
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ITSRC before starting a new demonstration. Figure 4.3 and Table 4.6 shows our final ITSRC, 

after all the changes of the demonstrations. 

Table 4.6 - Relation between IT services groups and Business services of ITSRC after three 
demonstrations 

IT Services Groups Business Services 

Desktop management Workplace support service 

Local & wide area network operations management; 
Telecommunication management; 

Network and telephone service 

Hosting application/DB management; 
Server management; 

Application service 

Infra-structure management Infra-structure service 

Help desk support 
Equipment management; 

Service desk 

Security management Security service 

Printer management Printer service 

Accounts and passwords User accounts service 

Email and messaging Communication service 

 

4.4. Summary 

During the demonstration activity of DSRM, we were careful to choose different types of 

organizations to apply our artifact so the outcome could be as general as possible. Also, none of 

these organizations had a service catalog. The first two organizations knew their services 

because the services were associated to people that were responsible for them. In the third 

organization they have a good incident management because the incidents are categorized and 

send to the different areas and not going directly to the IT department’s core, as previously said. 

The interviews were conducted always with the same structure and questions. We showed the 

technical service catalog to the IT department and the business service catalog to the 

customers and made questions on the catalogs. These questions can be seen in Appendix B. 

In every demonstration we tried to relate the quantity of incidents and the period of time that 

incidents were registered, to have similar samples to work with. In the case study 2, we used a 

year and a half incidents registered to achieve an identical sample of the case study 1. In the 

case study 3 we choose a year to show the difference of the quantity of incidents between a big 

and small organization.  

The level of granularity of IT services recognized by customers diverges from the level of 

granularity IT departments define IT services at. From case study 1 to case study 2, the 

changes applied the ITSRC were more at a structure level, which means, the IT services groups 

suffered the main modifications. From case study 2 to case study 3 the changes applied were 

the opposite. Some of the technical services each IT services group encompassed, were 

renamed, removed or created. In the last case study minor changes in the technical services 

and in a IT services group was applied. No structural changes were made in the ITSRC. 
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In overall, the artifact was easily applied, the stakeholders involved understood and accepted 

the results.  
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5. Evaluation 

The evaluation phase is very important to assess the quality of our artifact and the results 

obtained to apply successfully in practice (Moody et al.,2003). Seminal works in the application 

of design science research methodology in IS emphasize the importance of evaluation (Pries-

Heje et al., 2008). Pries-Heje et al., (2008) framework encompasses ex ante and ex post 

orientations as well as naturalistic settings (e.g. case studies) and artificial settings (e.g. lab 

experiments). fig displays where our DSRM research falls within. 

 

 

 

 

 

 

 

In ex ante evaluation, the artifact is evaluated on the basis of its design specifications alone 

(Pries-Heje et al., 2008), which means, this evaluation provides models for theoretical 

evaluation without system or technology implementations. On the contrary, in ex post 

evaluation the instantiated artifact can be evaluated in reality and not just in theory. 

Venable (2006) classified DSRM evaluation approaches into two primary forms: artificial and 

naturalistic evaluation. In Artificial evaluation evaluates a technological solution in an artificial 

and nonrealistic environment. Naturalistic evaluation is the opposite, which means, the 

performance of the solutions is tested in a real environment i.e., within the organization. 

Considering this perceptions, our research lies in naturalistic settings because we used the 

artifact to solve real problems. As Venable (2006) notes, naturalistic evaluation is critical and 

also Sun & Kantor (2006) states that in a naturalistic evaluation would involve real users, using 

real systems to solve real problems. In addition, our research is ex post orientated as we 

instantiate the artifact in reality, to obtain tangible results. 

Along this section we describe Moody’s model quality evaluation framework and discuss the 

obtained results based on the evaluation methodology.  
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Figure 5.1 - Placement of our DSRM in Pries-Heje et al. framework (Pries-Heje et al., 2008) 
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We will have two types of evaluations: 

 the first three evaluations, we evaluate the results of the application of our artifact in the 

case studies presented in section 4; 

 

 the other two evaluations we did not put our artifact in practice because these 

organizations already had an IT service catalog. The objective was to relate our ITSRC 

with organization’s IT service catalog and understand the differences between 

organizations with and without an IT service catalog; 

These last two evaluation cannot be in the demonstration section. In this dissertation we follow 

DSRM. The demonstration activity is where we use our artifact to solve a problem. We did not 

put our artifact in practice in these two evaluations because the organizations already had a 

service catalog. 

5.1. Evaluation Methodology 

The evaluation of this research uses the interviews with stakeholders and scientific publications. 

These two components provide the necessary input to use the data model quality framework to 

evaluate some factors of the artifact.  

Hence, the validity of a method can only be established by applicative success in practice 

(Moody & Shanks, 2003), workshops, organizations with an IT service catalog and scientific 

publications. Notwithstanding, there are also eight quality factors that may be used as criteria for 

evaluating the quality of individual data models. They are (Moody et al., 2003): 

1) Completeness: refers to whether the model contains all user requirements;  

 

2) Integrity: definition of business rules or constraints from the user requirements;  

 

3) Flexibility: indicates the ease with which the model can cope with business and/or 

regulatory change;  

 

4) Understandability: is the ease with which the concepts and structures in the model can 

be understood;  

 

5) Correctness: is defined as whether the model conforms to the rules and conventions of 

the modeling technique (i.e. whether it is a valid model or not).  

 

6) Simplicity: means that the model contains the minimum possible entities and 

relationships;  

 

7) Integration: is described as the consistency of the model with the rest of the 

organization;  

 

8) Implementability: refers to a ease with which the model can be implemented within the 
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time, budget and technology constraints of the project;  

Next, we will discuss the obtained results of the application of Moody’s framework, in each case 

study The interviews made to different stakeholders of each case study are used make the 

evaluation. For the first three case studies, the questions used for the interviews can be seen in 

Appendix B.  

 

5.2. Case Study 1 

In this organization, the IT department was trying to identify the services provided within the 

organization, when we started to put in practice our artifact. The organization’s approach to 

identify IT services had no method or methodology. Occasionally, the IT department employees 

gathered to identify the IT services or some people tried to identify the IT services thought 

activity processes in BPMN. However, this approach to try identify services was slow, it was at 

least a breakthrough for the creation of an IT service catalog.  

When we conducted the interviews we question every IT department’s employee what the main 

difficulties of doing the service identification activity. The answers were: 

 find a good nomenclature to categorize the service; 

 organize the IT services by areas; 

 abstract from what is done in a service and classify the service as a whole; 

Then, we conduct interviews to customers from different areas about the business service 

catalog. Even though the customers answered correctly the question to choose a business 

service if they had a particular problem, they were confused about the Workstation support 

service and Application development and deployment software service. This is the reason why 

we had to change the name of these and other services as we described in section 4.1.  

Also, a customer said that she would like to have a training service. We searched about having 

this service in our ITSRC but that would depend on how the organization works. Another 

customer gave us the suggestion to put some examples of each service. 

In overall the customers and the IT department liked how the ITSRC was presented. The IT 

department enjoyed to see the dependencies of IT services groups and theirs respective 

technical services. The IT department also understood the method. 

We will now discuss the quality factors from the model quality evaluation framework: 

1) Completeness: The model in our artifact was created based on well-known validated 

research. The major services of the organization were described in the ITSRC and with 

our method we could identify them. We believe the artifact is complete enough to avoid 
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main loss of important services;  

 

2) Integrity: This quality factor is not fulfilled because we do not use any event trigger in 

BPMN that could imply a business rule (OMG, 2011); 

 

3) Flexibility: A good artifact should be flexible enough to adapt to different requirements. 

Given our artifact, new services can be easily added, removed or changed in each 

catalog through the method of identifying services. Nonetheless, is very important to 

understand the point of view of the stakeholders involved and the organization 

business; 

 

4) Understandability: The IT department understood the method completely because they 

were familiar with BPMN language, bringing an advantage for modeling notations. The 

way that we present the list of services to customers and the IT department in the 

interviews was not the very best; 

 

5) Correctness: The method presented in this paper has syntactic and semantic accuracy. 

We have followed best practices from the BPMN specifications to design and relate 

elements. Based on this arguments, we can affirm that the method is valid; 

 

6) Simplicity: However, none of the entities or relations used in the artifact were pointed 

out as unnecessary to execute the method, the way that the services were shown were 

not the best because it was too complex to understand without and explanation; 

 

7) Integration: Since we use the incidents produced by organization’s stakeholders, it 

represents what the organization provides. Therefore, the IT service catalog produced 

after the changes obtained with the incidents analysis and interviews, reflect with 

greater accuracy of what is performed within the organization, and creating a link 

between IT services and business; 

 

8) Implementability: The catalog obtained with our artifact began to be used by the 

organization where this experiment took place. Also, the IT department claimed that the 

method to identify IT services could be put into practice because they understood the 

modeling notation; 

Regarding the Integrity factor, it depends on how we detail our method. We choose to make the 

method simple and without any constraint that may be necessary for the acceptance of a 

service by the organization’s administration. The reason for this choice was because that is not 

the objective of our research. 

In the Understandability factor, we ask the interviewees how they would like to see the services, 

and given a few suggestions. We reached an agreement on how to display the services to the 

IT department and customers.  
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The results of this demonstration were scientifically accepted. 

5.3. Case Study 2 

As previously said this organization is not implementing ITIL, although the IT department is 

following some guidelines to improve the IT department and the customers’ relation. The 

organization next steps, is to improve the services they provide to customers and decrease the 

resolution time to solve a problem or fulfill a request. A service catalog is suitable to help the 

organization. 

The services provided by the IT department were known by the well-defined responsibilities of 

each team member of the IT department, but this information was not written. The training 

service in this IT department exists unlike the previous case study. 

Since the IT department did not begin to identify their services, when we conducted the 

interviews we question every IT department employee the following question: “If you were 

responsible to identify the IT department services how would you start?” The responses were: 

 know-how gained from day-to-day; 

 first ask what services the customers know and the customers difficulties and then 

defined the concepts of each service; 

 ask everyone everyday life; 

 identify services through the service desk; 

In this case study it was not possible to interview the customers. We made an online survey and 

we were careful to ask the customers in what department they work for, so the sample could be 

more solid. For business services list displayed in the survey, we took into consideration a 

customer suggestion from the previous case study. We added some examples in each service. 

Still, the customers continued to be a little confused about the Application service. Most of the 

customers answered correctly but some of them have chosen Computer/laptop support service 

or Service desk when they had a problem in an application. This happens because for some 

customers a program is the same as an application. Also, some the examples may have 

influenced the customers’ choice. 

In overall the customers and the IT department liked how the ITSRC was presented. The IT 

department said that the method was well defined and they could follow it after some iterations. 

The application of the Moody & Shanks Framework to this organization led to the following 

results: 

1) Completeness: As said before, our artifact is based on well-known validated research. 

The continuous improvement of our ITSRC was always verified by taxonomies 

explained in section 2. In each demonstration our the artifact is more complete to avoid 
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the loss of important services;  

 

2) Integrity: This quality factor is still not fulfilled because we do not use any event trigger 

in BPMN that could imply a business rule (OMG, 2011); 

 

3) Flexibility: Our artifact during the second demonstration was easily changed with the 

addition, removal and changes of the ITSRC. Once more, we cannot disregard the 

stakeholders point of view of the organization; 

 

4) Understandability: After the first demonstration approach chosen to show the services 

to the stakeholders was: an chart for IT department employees, and for customers a list 

with a brief description and a few examples. This way the stakeholders involved 

understood the services. Also, the IT department agreed and comprehended the 

method; 

 

5) Correctness: The method was not changed. Hence, the method still has syntactic and 

semantic accuracy, because of we followed best practices from the BPMN 

specifications; 

 

6) Simplicity: Based on the stakeholder’s opinion none of the entities or relations used in 

the artifact were pointed out as unnecessary to execute the method. With the new views 

explained in the Understandability factor, this quality factor improved because the views 

were simple and adapted for the different stakeholders;  

 

7) Integration: As previously said, we use the incidents because they show what services 

exists in the organization. The IT service catalog produced after the changes obtained 

in the second demonstration improved even more the accuracy of the ITSRC; 

 

8) Implementability: The catalog obtained will be implemented in long term because now 

the organization is working to improve the organization’s technology. The IT department 

said that the method to identify IT services could be put into practice after a few 

experimentations; 

With the result of the second demonstration and its evaluation we improved the quality factors 

Understandability and Simplicity. 

 

5.4. Case Study 3 

Similar to the first organization, the IT department of our third organization is implementing ITIL. 

The last big change in the IT department was the creation of new areas to improve the 

operation of the IT department and all the areas it encompasses. Initially the organization had 

two big areas. At the present, the organization have three areas  (User Contact, Applications 

and IS, and Infrastructure) in the biggest campus and one (IT Services Area) in the small 
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campus, as explained in section 4.3. The division of these areas was made by bottom-up 

aggregation of the functional areas. This aggregation had the goal to manage and coordinate 

efficiently the IT department teams.  

We ask the IT department manager if they had difficulties to identify the services of each area, 

the answer was yes and no. Since the areas were very well delimited, find the services was an 

easy task. The biggest concern that the IT department had to face, was to decide if they should 

put all the cores that had a direct interaction with customers in a common management area 

called User Contact. This decision turned out to be a very functional for customer management. 

This way the IT department has two major focuses, on customer management and 

development. 

When we started to analyze the incidents we notice that the incidents were very well 

categorized. The method the IT department used to categorize the incidents was the redirection 

of the incidents to the specific areas that knew how to solve to the incident. The customers are 

not aware of this redirection because the customers only fulfill a form to report an incident.  

This organization have some services displayed in the website for the customers. This list
2
 is 

not a service catalog, but is the closest “document” the organization have to a service catalog. 

Some of the services are described in English others in Portuguese, some are still being 

produced. Also, security and service desk for example are not considered a service. There is a 

lack of consistency and organization. 

In the interviews, the IT department said that they are working to change this list with more 

updated information, user friendly and with a quicker access to the IT department services. 

They do not have a training service because this service is given on the day-to-day work. When 

we interviewed the customers once we gave examples of problems customers could have, they 

choose the right service.  

The customers when interviewed, suggested that would be better to have a small description 

(one or two lines) in each service to explain its functionality and keep the examples. The 

justification was that it was easier to comprehend the service. The customers and IT department 

liked the presentation of each service catalog. 

The following results were obtained regarding the quality factors from the model quality 

evaluation framework:  

1) Completeness: In the third iteration of our artifact we continue to verify the changes in 

the taxonomies explained in section 2, to guarantee the validation of our artifact. We 

can consider that our model contain all relevant business requirements; 

 

2) Integrity: This quality factor was not fulfill because it was not possible to represent 

                                                      
2
 https://ciist.ist.utl.pt/servicos/ 
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business rules (OMG, 2011); 

 

3) Flexibility: The catalog suffered very small changes in the third demonstration. Still the 

few changes were easily performed. The stakeholders view of the organization was 

taken into consideration; 

 

4) Understandability: The stakeholders involved comprehend the services and the IT 

department also understood the method; The customers wanted a more attractive form 

to see the business services; 

 

5) Correctness: As previously said, the method has syntactic and semantic accuracy, 

because of we followed best practices from the BPMN specifications; 

 

6) Simplicity: The entities or relations presented in the artifact were considered to be 

necessary to the correct execution of the method; Although the customers wanted an 

attractive form to see the services they also wanted to be simple; 

 

7) Integration: In the third demonstration we did not present to the IT department any new 

technical service. This reflects that our ITSRC fits in what the organization provide to its 

customers; 

 

8) Implementability: The IT department showed a great interest in our IT services groups 

and the link between technical and business services. The IT department are 

considering the use of this concept that we present in our work; 

 

With these results we can emphasize that the Understandability and Simplicity factors are very 

important for every stakeholders in the organization. 

 

5.5. Case Study 4 

After the presentation of our work in a workshop, some business people were interested in the 

work of this thesis. The business people are from the IT department of social security institution, 

called “Instituto de Informática, I.P.”. This IT department support the social security offices of all 

Portugal.  

This evaluation is different from the above, because this organization already have an IT service 

catalog, thus we did not put our artifact in practice. Instead, we analyzed the organization and 

their IT service catalog to understand the advantages of having an service catalog. We also 

wanted to verify if our ITSRC was contained in the organization’s service catalog and help 

improve the organization IT service catalog. 

This organization have ITIL and several ISO implementations. The IT department is divided in 

four main IT areas, clients support, applications support, outsourcing and systems architecture. 
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In 2007 a person of this organization, start to identify the services provided by the IT 

department. This person knew nothing about service catalogs. After an intense research in the 

web to find templates or service catalogs from other organizations, the best example found was 

a service catalog of a hardware store.  

Using the catalog found as a basis and redmil (that was a document with approximately three 

thousands of examples of incidents types), this person began to question everyone in the IT 

department. The intent of the questions was to understand what services each person provided 

to customers and how the service was delivered. After a long persistence, and a lot of meetings 

with the managers of the different IT areas, the IT service catalog was produced.  

The major difficulties encountered by this person to identify the IT services were the amount of 

people that had to be questioned about what services he/she was responsible for and the 

nomenclature to classify each IT service. At the present, the IT department is creating surveys 

to increase the comprehension of the customer view of the services and improve the existing 

service catalog. 

The service catalog was sent to the organization president. The president was not aware all the 

services the organization provided. So far the service catalog has already been updated and is 

public within the organization. 

After the analysis of this organization service catalog, we understood that this catalog only had 

a technical service catalog used by the IT department and customers. Two major problems 

arise for not having a business catalog: 

 the nomenclature is very technical; 

 customers have too much technical details; 

These problems can cause more incidents because customers will have difficulties to 

understand the name and/or the description of the service. 

The main issue detected in the technical service catalog of this organization, was in some 

descriptions and objectives of the services, because they were too long and confusing. Also, the 

name of certain IT services were long, complex and not very explicit about the service function. 

This service catalog is focused only for the IT department being this one of the main flaws. 

Making a deeper analysis of the organization’s IT service catalog considering our ITSRC we 

notice: 

 the IT services groups Desktop management and telecommunication management 

were not found in the service catalog; 

 

 most of the services encompassed by the ours IT services groups were found in the 

organization’ service catalog. Fax service is an example of a service not found; 
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Although this organization have ITIL and several ISO implementations, having a service catalog 

shows that this organization is more mature than the organizations where we carried out the 

demonstrations. This organization is vast. Having a service catalog, all the IT areas that are 

encompassed by the IT department are more cohesive and all the services are known by every 

area. 

The most important service in the organization is “Service levels management”. This service is 

only possible because the organization is conscious of the services provided to customers. 

Monthly the IT department produce a document with the information about the quantity and 

quality of the services used. This organization also has a service called training service. This 

service is given by the IT department to people that will start to work in the organization. In our 

analysis and demonstrations e never found this service. 

With the service monitoring the organization recognizes if a service should be improve and 

where. This is only possible because organization knows the services it provides. Also, the 

costs of each service as well as the people and the IT areas involved in each service are well 

established and defined. 

 

5.6. Case Study 5 

This is the last evaluation had the same principle from the previous one. The analysis of the 

organization’s IT service catalog and the organization function. Also, we wanted to realize if our 

ITSRC was contained in the organization’s IT service catalog.   

The organization of our 5
th
 case study is a Portuguese public institution of employment office 

called “Instituto do Emprego e Formação Profissional (IEFP)”. This organization follows ITIL, 

COBIT and ISO implementations. The IT department of this institution where we performed our 

evaluation’ analysis is “Assessoria de Sistemas de Informação (ASI)”. This IT department 

supports all the employment offices in Portugal. 

In 2008 the IT department was divided in four main IT areas, networking, systems, applications 

and informatics core. In that year, a thesis project
3
 was develop in partnership with a master 

student. The objective of the master thesis was to define and implement a process management 

system, including the operation IS/IT services management and information security. 

In order to accomplish the objectives, the necessity of having a service catalog was crucial. 

Thus, the IS/IT services were identified based on customers’ needs and business goal. The 

stakeholders involved in this identification were the master student, ASI team (30 people), 

internal and external customers of the organization. The IT service catalog nomenclature of this 

organization were simple and customer oriented, on the contrary of the previous evaluation.  

                                                      
3
 http://hdl.handle.net/10400.5/1674 



A Method for Identifying IT Services Using Incidents 

 

45 
 

Making a deeper analysis of the organization’s IS/IT service catalog considering our ITSRC we 

notice: 

 the IT services groups Accounts and passwords, Printer and Computer material 

management were not found in the service catalog of the organization; 

 

 most of the nomenclature used by the organization match our nomenclature in the 

ITSRC; 

 

 considering the IT services groups encountered in the organization’s service catalog, 

the services the organization have does not cover all the services presented in our 

ITSRC. For example, the organization have a datacenter but do not recognize that as a 

service;  

In this organization there is also a training service but  the IT department does not provide this 

service like the case study 4. They have a specialized area which is responsible for the training 

service. 

At the moment, the IT department of this organization have only two areas, systems and 

application due to cost-cutting. At the present, the next steps are not towards to service 

management improvement but to the improvement of risk management.  

This organization is very depended on politics. This has seriously effects on the resources 

allocation and organizational changes deflecting the day-to-day work of IT objectives. 

 

5.7. Summary 

The evaluation activity is a very significant topic in IS. The importance to evaluate a work is 

widely recognized, yet it is often poorly performed and there is little guidance in the DSRM 

concerning how to choose and design an appropriate evaluation strategy. To overcome this gap 

we used Pries-Heje et al., 2008 to place our DSRM evaluation.  

For the first three are the evaluation of the case studies were we put our proposal in practice, 

presented in section 4. For each one we used an empirical method to evaluate the quality of 

results, also known as the Moody & Shanks framework. To fulfill the quality factors we gathered 

feedback from stakeholders.  

The evaluation results were very positive in every quality factors from Moody’s framework. From 

the case study 1 to case study 2 we improve Understandability and Simplicity quality factor due 

to the feedback obtained. In addition, the application of our the artifact is not enough. Is very 

important to inquire the people involved, such as customers and employees, to make the results 

more accurate, closer to the organizations reality and understand if nothing was missed in the 
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analysis. With the case study 5 evaluation we understood that our ITSRC is very costumer 

oriented. 

The other two evaluations are a comparison between organizations that have a service catalog 

and our ITSRC obtained in the last case study (see Figure 4.3 and Table 4.6). Also, these 

evaluations had the goal to see the differences between organizations with and without a 

catalog. This type of evaluation also allowed us to realize the advantages of having an IT 

service catalog and how it can be used to improve the organization, the services they provide 

and increase customer satisfaction. 

One thing we notice is that, only one organization where we made the demonstrations had a 

training service. The other two organizations the TI department employees received training in 

day-to-day work, but was not considered a real service to be included in the IT service catalog 

because no guidelines were involved. Any service catalog template used had a service training. 

Therefore, we consider the training service, a crucial service that should be included in every IT 

service catalog. The people that work in an organization must know and understand the 

services the organization provide, otherwise these people will not be able to effectively assist 

the customers if it has a problem or request. The evaluation of the case study 4 confirmed what 

we thought about having a training service. The service manager of this organization claimed 

that it was a fundamental service so everything could run smoothly within the organization. 

However, in the evaluation of case study 5, they have also have the training service but is not 

considered an IT Service, because is how the organization works. 

In addition, since the services are consumed by the organization customers and employees, is 

very important when creating a service catalog, interview them and not use surveys. 

Stakeholders when answering surveys hold back information, do not make an effort to respond 

the best as possible and we cannot understand their real perspective even if we ask the 

stakeholders to say what they think. 
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6. Conclusion and Communication 

For organizations, it is extremely important to understand their business, what services they 

offer and what services customers’ desire, to ensure organizations success and profit. To 

support the mission of fulfilling the alignment of the information exchanged between 

organizations and customer, organizations often invest on IT service management. To cope with 

the fast changing environment, organizations are focusing on services to stay competitive (Lee 

et al., 2011). 

Every organization must have a service catalog. Even though IT service management is being 

increasingly adopted by organizations, best practices such as ITIL continue to fail mostly in the 

first activity of the service catalog – identify the service. To make this problem worse, the 

language between IT professionals and the business they supply is often a paramount barrier to 

success, as we often spend countless hours trying to interpret each other's meanings (IF4IT, 

2012). 

In this dissertation we proposed in the objectives of the solution a method to identify IT services 

considering the relation between IT services to address the problems with the alignment 

between business and customers’ needs. This relation was accomplished by the artifact 

proposed: a method to identify IT services through incidents, with the support of an ITSRC. The 

IT services identified are provided by an IT department. 

The artifact is generic enough to be applied in several organizations that have the incident 

management implemented. Organizations can use the proposed ITSRC as a basis and adapt it 

to the organizations’ reality with our method. The three demonstrations made in different 

Portuguese public organizations can confirm the previous statement.  

The evaluation results were good. In one hand, we evaluate three organizations that had no 

service catalog (these are the ones where we put our artifact in practice). On the other hand we 

evaluate organizations that had a service catalog. In this last type of last evaluation we wanted 

to realize if our ITSRC fitted the organization’s service catalog and the main differences of 

organizations with and without a service catalog. 

Notwithstanding, an IT service catalog when deployed is never finished and will never be. 

Organizations need to be constantly ready for changes based on customers’ feedback as well 

as the development and improvement of the business. This expectation is in line with the ITIL, 

continual service improvement. 

During the execution of this dissertation, one scientific paper was accepted in an international 

conference. The paper accepted was: “A Method for Identifying IT Services Using Incidents” 

(Rosa, Gama & Mira da Silva, 2012) was accepted at the 9th Conference on the Quality of 

Information and Communications Technology (QUATIC’12). 
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The paper describes the proposal of this thesis and shows the first experiment results with our 

artifact. The preview of the paper is presented in Appendix A. 

 

6.1. Future Work 

Doing a correct service identification will guarantee a good IT service management. If the 

customer do not see or understand a certain service, the customer will report an incident and 

most of the time with an incorrect nomenclature. 

When a customer report an incident he describes what is the failure or request. Then, the 

service desk categorizes the incident and after that initiates the resolution of the problem or the 

fulfillment of the request. The time spent to make the categorization could be used by solving 

incidents.  

Next is presented a list of recommendations for future research in services and incident 

management: 

 create an incidents tool that should display the business services to customers so they 

could help on the service identification. Which means, customers could give more and 

precise information about the service they are reporting an incident. With this 

information will allow a faster and effective resolution of the incident; 

 

 expand the ITSRC with non IT services. A good starting point is to identify critical 

business services and expand the ITSRC with them; 

 

 extend the relation between technical and business services with configuration items of 

CMS. ITIL states that the services presented in the catalog should have the 

dependencies with CI’s but ITIL do not say how organizations can make this 

connection; 

 

 apply the artifact in private organizations and make a comparison between an IT service 

catalogs of public and private organization; 

For the first point, it would be interesting to apply the tool in real life scenarios and measure how 

much time it takes do identify the problem/request with and without the tool. With the results we 

could verify if the service desk could solve incidents faster, considering the information given by 

the customer. 
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Abstract—Providing constant IT services quality has become 

fundamental for organisations to achieve success and 

customer satisfaction. Information Technology Service 

Management’s (ITSM) main goal is to guarantee IT services 

quality. Information Technology Infrastructure Library 

(ITIL) has become the most adopted best practice 

framework to implement ITSM within organisations. 

However, organisations often fail to identify the service 

compromising the quality of services delivered. ITIL does 

not provide the answer. We propose a method to identify 

services through incidents based on a reference catalogue. 

The contribution of the paper is to help organisations deliver 

IT services with quality within an organisation. The 

proposal was evaluated in real-world settings using Design 

Science Research Methodology (DSRM) and positive results 

were achieved. 

Keywords-service identification, IT Services Reference 

Catalogue, incident, Service Identification Method 

I. INTRODUCTION 

Over time, organisations have struggled, trying to 
deliver services that clients are looking for [1] and also to 
accomplish the difficult task of identifying IT services 
with quality [2]. The difference between customers’ needs 
and their perception of the services an organisation offers 
does not often match. This confirms there is a gap between 
the information exchanged, showing why the alignment 
between Information Technology (IT) services and 
business is essential.  

IT has gained more importance in an organisation. It 
stopped being just a support tool of the business and 
became the business’ core. Due to the increased 
responsibility of the IT department, organisations became 
more dependent, which implies the need for a good 
management of the IT department [3]. The importance of 
having a good ITSM has increased in organisations since it 
promotes a better alignment between IT efforts with 
business needs and manages the efficiency when providing 
IT services with quality [4]. The quality of a service has 
become vital and a decisive factor to fulfil customer 
requirements [5]. As a result, organisations often adopt 
best practices from ITIL [3] to help manage the IT 
department. ITIL can help with customer relationship 
management and with delivering IT services with more 
quality, efficiency, effectiveness, and less cost [3], [6], [7].  

When dealing with services, organisation’s main 
problem is in doing a correct service identification. In a 
study conducted with over 100 companies, 34% of these 
claimed service definition was crucial for the success of 
service catalogue implementation [8]. Instead, 
organisations, look for quick wins [9], beginning with the 
implementation of other activities such as incident 
management.  

In order to solve these problems, a reference catalogue 
was created by analysing several catalogues delivered/sold 
by organisations and a new method of identifying IT 
services through incidents using the reference catalogue is 
also proposed.  

An incident is an unplanned interruption of an IT 
service or the quality reduction of one [10]. The approach 
with incidents was chosen because the services presented 
in the catalogue are those which fail and the ones that 
customers report an incident. This shows what services are 
the most commonly used and with higher priority for 
customers The catalogue produced from the incident 
reduces the difference between the customers’ expected 
service and the services delivered. 

The proposal was evaluated in a Portuguese public 
organisation which was starting to implement ITIL and 
had no service catalogue. The results were evaluated and 
adopted within the organisation.  

This paper is organized as follows. Section 2 presents 
the research methodology used to conduct this work. The 
objectives of the solution’s  relevant concepts and the 
paper’s goal are in Section 3. The proposal is detailed in 
Section 4. In Section 5 a case study of the application of 
the proposal is shown while the evaluation using 
information quality factor is in Section 6. Finally, in 
Section 7 the conclusions are presented. 

 

Figure 9. Design Science Research Methodology Process Model [12] 
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Appendix B 

 Questions for the interviews  

Questions for the IT department: 

1 - Os serviços técnicos identificados são todos providenciados? Se não qual ou quais? 

2- Está a identificar serviços? 

2.1 - Como está a ser feita essa identificação? 

2.2 - Qual a maior dificuldade? 

2.3 - (se sim na 2.1) Se houvesse um catálogo standard iniciava a identificação de serviços? 

3 - Facilita ter uma lista de sub-serviços? 

4 - Percebe os serviços de negócio? Se não qual ou quais? 

5 – Numa escala de muito mau/mau/normal/bom/muito bom como classifica o catálogo em termos de: 

 Compreensão  

 Apresentação 

6 - Percebe o método? 

6.1 - Mudaria algo/encontra algum erro? 

6.2 - Conseguia implementá-lo? 

 

Questions for the customers: 

1 - Compreende a lista de serviços apresentada? Se não qual/quais? (sugestão para melhorar) 

2 - Para as seguintes situações indique o número correspondente ao serviço que escolheria para resolver os 

problemas abaixo indicados 

- Problemas com o anti-virus; 

- Fazer recuperação da password do e-mail; 

- O monitor está avariado; 

- Erro numa apicação (exemplos…); 

3 - Existe algum serviço que utilize mas não o vê retratado na lista de serviços? Se sim quai/quais? 

4 – Numa escala de muito mau/mau/normal/bom/muito bom como classifica o catálogo em termos de: 

 Compreensão  

 Apresentação 
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