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ABSTRACT: Sequencing of Information Technology Infrastructure Library (ITIL) processes
related to their order of implementation is one of the pending issues in the ITIL handbooks.
Other frameworks and process models related to service management (e.g., COBIT, COSO
and CMMI-SVC) are quite well described in the literature and their handbooks. However,
the identification of the first process to be implemented has not been deeply analysed
in the previous frameworks and models, and it is also a complex question to answer for
organizations, especially Small and Medium Enterprises (SMEs). Moreover, SMEs are the
organizations that have the largest presence in the world economy; official data of General
Business Directory, show that their range of presence in different countries around the
world is between 93% and 99%, and the average of employment contribution is around 60%.
Consequently, the improvement of information technology service management is of vital
importance to accomplishin this type of enterprises. This research has focused on two surveys
that aim at helping SMEs to select the ITIL process by which starting the implementation of
ITIL. In the first survey, data were gathered through a questionnaire to SMEs registered in the
region of Madrid. The second survey obtained data from experts and enterprises in countries
as Spain, Ecuador, Chile, Luxembourg, Colombia, Norway, El Salvador, and Venezuela. Finally,
the results of both surveys show that the tendency for starting an ITIL implementation in
SMEs points to one of the processes included in the Service Operation.

RESUMEN: La secuenciaciéon de los procesos de la Biblioteca de Infraestructura de
Tecnologias de Informacion (ITIL) en cuanto a su orden de implementacidn es un aspecto no
abordado en sus libros. Otros marcos de trabajo y modelos de proceso relativos a la gestion
de servicios [p.ej., COBIT, COSO y CMMI-SVC] son suficientemente explicados en la literatura
y en sus libros guia. Sin embargo, la identificacion del primer proceso a implementar no ha
sido analizada en produndidad en los marcos de trabajo y modelos anteriores, y es también
una pregunta dificil de contestar por las organizaciones, especialmente por las pequefas y
medianas empresas (PYMEs). Las PYMEs son organizaciones que tienen una abrumadora
presencia en la economia mundial; los datos oficiales del Directorio Central de Empresas
muestran que su rango de presencia en diferentes paises alrededor del mundo es entre el
93% y el 99% del total de empresas legalmente registradas, y el promedio de contribucion
al empleo es alrededor del 60%. En consecuencia, la mejora de la gestion de servicios de
tecnologia de la informacion en este tipo de empresas es un asunto imperativo de lograr.
Esta investigacion se ha enfocado en dos estudios cuyo objetivo es ayudar a las PYMEs a
seleccionar el proceso de ITIL por el que podrian comenzar a implementar ITIL. En el primer
estudio, los datos fueron recogidos mediante una encuesta aplicada a PYMEs registradas
en la Comunidad Auténoma de Madrid. El segundo obtuvo datos de empresas y expertos
de paises como Espafa, Ecuador, Luxemburgo, Chile, Colombia, Noruega, El Salvador y
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Venezuela. Finalmente, los resultados de ambos estudios muestran que la tendencia para
iniciar una implementacion ITIL en las PYMEs apunta a uno de los procesos incluidos en la

Operacion del Servicio.

1. Introduction

Since the 80s, software industry has emerged as a very
significant economic activity around the world. The
presence of the IT (Information Technology) area in
enterprises has become imperative. A great number of
enterprises (micro, small and medium-sized, SMEs) that
make use of technology are starting up [1, 2]. Moreover,
SMEs are becoming a major economic force in many
countries, and they are also considered by other sectors of
industry as valuable providers of products and services [3,
4]. Therefore, enterprises increase their IT investments in
order to achieve a strategic advantage in the market. For
instance, 13% of enterprises surveyed by [5] considered IT
as a core for their business whereas 34% of enterprises did
not consider IT as their central business, but rather as an
important factor to improve their whole business operation.

Regarding the contribution of SMEs to the world economy, the
continuous interest of SMEs in the quality of their products
[6], which force them to find ways to strengthen their work,
is both remarkable and comprehensible. Organizations are
depending more and more on IT services to satisfy their
business objectives and to cover their business needs [7-
9]. This is the point where the Information Technology
Service Management (ITSM) approach proposes to establish
canons of quality to ensure product performance and to
meet customer expectations through the implementation of
efficient service management practices. Software products
need to fulfill their mission properly [10]. Thus, ITSM is
becoming an important factor for the success of many
organizations.

A great number of ITSM standards and models have
emerged in order to provide guidance on how services can
be managed effectively during their life cycle [11]. Some of
the main service management frameworks/standards and
models are: Information Technology Infrastructure Library
(ITIL) [12-16], Control Objectives for Information and related
Technology (COBIT) [17, 18], Committee of Sponsoring
Organizations of the Treadway Commission (C0S0) [19], and
CMMI for Services (CMMI-SVC] [20, 21]. These frameworks
and models may assist organizations in implementing
appropriate programmes and controls to mitigate risks [22].
Implementation of any quality standard, norm or model
represents a big challenge for SMEs where the structure
is considered small by definition (1 to 249 employees) and
people are fully dedicated to pressing matters related to the
tight deadlines generally attached to production tasks [23].
Despite the implementation of standards/norms, issues
cannot be attributed only to characteristics of SMEs; high
costs and extensive definitions of standards are evidences
that they were not created to be implemented in this type
of enterprise [8], although there are some approaches in
different fields (e.g., related to IT Governance and SMEs [24],
and governance and cloud computing services in healthcare

[25]). A certification process may be unattainable for SMEs;
implementation of all processes stated by selected standard/
norm is a demanding process that requires technical and
managerial resources [26]. However, this does not mean
that SMEs cannot develop the needed capabilities to become
a competitive and distinctive service provider even without
certification [27]. Well-established good practices might
be one place to look for help. Mentioned frameworks are
considered to be a powerful tool for ensuring compliance
and proper IT operation in modern organizations [28]. ITIL
represents a set of processes that have been successfully
proved and used by multiple enterprises, and therefore, they
are considered good practices for ITSM, which is widely used
at the international level.

The issues described previously have led to the need
for a research in order to find a sequence or order for
implementing the ITIL processes. This research addresses
the implementation sequence of ITIL processes in SMEs
from two surveys carried out at the Universidad Politécnica
de Madrid (UPM]), the Universidad Nacional de Educacion
a Distancia (UNED), and the Universidad a Distancia de
Madrid (UDIMA).

This paper is organized as follows. First, the research
methodology is presented. Then, a brief description related
to the main service management frameworks and models is
given. Next, the surveys carried out and the results obtained
are described. Finally, the conclusions are presented.

2. Research methodology

Once the main points have been addressed focusing on
SMEs and their difficulty to increase quality through the
implementation of any standard, this paper starts with
a comprehensive study of the main ITSM standards/
frameworks and process models. This first activity provides
the answer to which standard or process model is going to
be selected in order to implement the processes related to
service management.

Once the specific process model was selected (ITIL in our
case), two surveys were carried out in parallel. Their aims
were to determine the appropriate ITIL processes [in the
sense of order/sequence] to be implemented in SMEs. The
two surveys were: 1) ITIL use and future implementations in
SMEs in the region of Madrid, Spain (Survey One); 2) Experts’
criteria (considering experts as professionals in software
engineering, software engineering teachers, etc.) and ITIL
implementation cases carried out in enterprises that have
not been presented in scientific publications (Survey Two).
Finally, results from both surveys were analyzed and
solutions were provided.
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3. ITSM frameworks and
process models

The need to provide a service operation aligned with the
business requirements has become a requirement within
enterprises. A variety of standards and process models
for services with different structures are presented in the
following paragraphs.

3.1. COBIT

Control Objectives for Information and related Technology
(COBIT] is a comprehensive framework that helps
enterprises to achieve their goals and deliver value
through effective governance and management of IT
[17]. COBIT 5 is the latest version and it appeared in
2012. It helps enterprises to create optimal value from IT
by maintaining a balance between realizing profits and
optimizing risk levels and resources. For this purpose, five
key principles were defined (meeting stakeholder needs,
covering the enterprise end to end, applying a single
integrated framework, enabling a holistic approach, and
separating Governance from Management]. Based on the
five principles, COBIT 5 provides guidance, structure and
tools to help enterprises effectively govern and manage IT
[17]. Additionally, 17 generic corporate goals and 17 generic
IT goals are defined. However, COBIT 5 framework does
not suggest any implementation sequence based on any
enterprise factor, such as size.

3.2. COSO

COSO (Committee of Sponsoring Organizations of the
Treadway Commission) is a joint initiative of five private
sector organizations dedicated to providing thought
leadership to executive management and governance
entities on critical aspects of organizational governance,
internal control, enterprise risk management, fraud and
financialreporting [19]. For this purpose, COSO suggests two
frameworks: Internal Control Integrated Framework (ICF)
and Enterprise Risk Management Integrated Framework
(ERM). The COSO ICF is designed to provide “reasonable
assurance” regarding the achievement of objectives related
to enterprise operations, financial reporting reliability,
application and regulation of laws, and safeguarding
of assets. This is possible thanks to five interrelated
components (control environment, risk assessment, control
activities, information and communication, and monitoring)
[19]. On the other hand, COSO ERM is the framework
that expands on internal control, providing a more robust
and extensive focus on the broader subject of enterprise
risk management. Eight components of ERM (internal
environment, objective setting, event identification, risk
assessment, risk response, control activities, information
and communication, and monitoring] encompass the
previous five components of the ICF while expanding the
model to meet the growing demand for risk management.
COSO framework does not suggest any implementation
sequence based on any enterprise factor, such as size.

3.3. CMMI-SVC

Capability Maturity Model Integration (CMMI) is an evolution of
the initial standard Capability Maturity Model (CMM) developed
by the Software Engineering Institute (SEI) of Carnegie Mellon
University in 1986. The Capability Maturity Model Integration
for Services (CMMI-SVC] focuses on activities for providing
quality services to customers and end users. CMMI-SVC
integrates bodies of knowledge which are essential for a
services provider. It was designed to improve mature service
practices and contribute to the performance, customer
satisfaction, and profitability of the economic community [20].
CMMI-SVC is composed of 24 processes that are characterized
by specific goals and specific practices, considering that
some generic goals and generic practices can be used for
all the processes. Processes can be implemented through
two representations: continuous representation, which is
concerned with selecting both a particular process area to
improve and the desired capability level for that process area,
and the staged representation, which is concerned with the
overall maturity of the organization [20]. The structure of this
maturity model is considered closed-fitting because the levels
defined in both representations determine the processes that
should be implemented. As a result, processes implementation
sequence is not decided according to the enterprise’s needs
and/or capabilities or particular characteristics. CMMI-SVC’s
structure does not consider the enterprise’s size as a factor to
define their levels, hence it will be hard for SMEs to complete
the implementation.

3.4.ITIL

In the 80s, many experts needed to explore more in depth
the concept of Information Technology Service Management
(ITSM).  From this need, the Information Technology
Infrastructure Library (ITIL) emerged. ITIL provides guidance
to services providers on the provision of quality IT services,
and on the processes, functions and other capabilities
needed to support them. It is globally recognized as the best
practices framework. ITIL's general opinion is that it provides
a set of processes and procedures that are efficient, reliable
and adaptable to organizations of all sizes, enabling them to
improve their own service provision [12]. The standard to be
achieved and maintained through ITIL is ISO/IEC 20000 [26].
The latest version of ITIL is based on a service lifecycle that is
described in a set of five core publications that contain some
processes for provision and high quality service support [26].
The useful body of knowledge for achieving the standard is
described in the five stages of ITIL service life cycle which uses
a hub-and-spoke design, that is: Service Strategy at the hub,
Service Design, Service Transition and Service Operation as the
revolving lifecycle stages or “spokes”, and Continual Service
Improvement surrounds and supports all stages of the service
lifecycle. Each stage has influence on the others and relies
on them for inputs and feedback [12]. Throughout the service
lifecycle, checks and balances, ITIL ensures that as business
demands changes with business needs, the services can be
adapted and respond effectively. ITIL lifecycle ensures that
ITIL embraces a practical approach to Service Management
based on a single aim: delivering value to the business. As ITIL
handbooks do not specify that they are created for SMEs, ITIL is
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considered a framework with an open structure, which means
certain flexibility at the moment of implementation.

3.5. Final considerations related
to standards and process
models

As  mentioned  previously, standards/frameworks
and process models describe conceptually “what” is
important to do in order to establish, manage and deliver
services that meet or exceed customer needs. In some
cases (e.g.,CMMI-SVC), the order of implementation is
established by levels. This way of implementation means
that it is mandatory to fully implement a level in order
to access the next level, but the standards and process
models do not say anything about what should be the first
process to be implemented at each level. This situation is
really difficult for SMEs to manage.

In any case, there are two main reasons why we have
chosen ITIL as our base model:

e The first one is that it is specifically focused on
service management, and therefore, it provides
organizations the best practices for implementing
an adequate service management.

e The second one is that it is used by thousands of
every size organizations around the world [29-32].

Accordingly, and taking into account that ITIL is the process
model that has been selected, selection of the first process
to be implemented is the first challenge that an SME
faces [33]. To the best of the author’s knowledge there
is no systematic review related to getting a sequence of
processes in order to begin the implementation of ITIL.

Two surveys were carried out in order to answer this
question (which is the first (service management) process to
be implemented in an SME?).

4. Surveys

A survey can characterize the knowledge, attitudes,
and behaviors of a large group of people through the
study of a subset of them. For this reason, surveys are
used extensively by software and systems engineering
organizations to provide insight into complex issues, assist
with problem-solving, and support effective decision
making [34].

As mentioned previously, two surveys have been carried
out as part of this research. Two questionnaires were sent,
taking into account that the target audience was different.

e Survey One was carried out in the region of Madrid
(called Comunidad de Madrid ~-CAM by its Spanish
acronym), Spain.

e Survey Two was carried out by sending mails to
personal contacts and the itSMF Spain (IT Service
Management Forum Spain). Participants from
Spain, Ecuador, Chile, Luxembourg, Colombia,
Norway, El Salvador and Venezuela answered the
questionnaire.

4.1. Survey One

As indicated by the Industry Ministry of Spain [35], there are
almost 500.000 SMEs in the CAM and about 60% of them
have only self-employed personnel. 200.000 companies
have at least one employee besides the owner. In these
200.000 companies, we find more than 25.000 with 10 or
more employees, which represent more than 10%.

It is important to stress that values for error and confidence
level were fixed at the beginning of the process, so the
survey remained opened until these ratios were reached.
This means that the range of date was classified as
undefined and it was closed as the error and confidence
levels were reached.

The importance of an error value of 8.5% may seem really
big, but it is not, due to the fact that responses are fixed at
1, 2 and 3 as we will see later on. The percentages of error
should be interpreted, as the response is in the interval
2+0.17, which still avoids overlapping with the rest of the
intervals for responses 1 and 3.

Fact sheet

e Objective: to determine which ITIL processes are
being used in the enterprises, and which ITIL
processes will be implemented in the future.

e Scope: CAM.

e Universe: companies from 1 to 250 employees,
located in CAM, from any sector (excluding the
self-employed).

e Type of survey: web questionnaire sent by e-mail
with automatic response reception.

e Format: web.

e Range of date: 19" May 2014 to 8% June 2014.
e Sentto 150 companies.

e Minimum number of responses: 60.

e  Obtained responses: 4.

e Confidence level: 90%.

e Population: 200.000 companies.

e Error: <8.5%

e  Sample selection: random



C. J. Pardo-Calvache et al.; Revista Facultad de Ingenieria, No. 77, pp. 4-8, 2015

The questionnaire was available on a web platform, and the
link was sent by e-mail. It was based on a list of questions
about each ITIL process in order to know if they are already
implemented or will be implemented in a short-term. The
responses were automatically stored in a database so the
more responses we received, the richer the database was.
In order to simplify the responses, a scale from 1 to 3 was
identified as follows: 1) no answer or totally discharged; 2)
planned medium term (1 year or more); and 3) implemented
or planned short term (less than 1 year ahead). The director
responsible of the enterprise should answer by clicking
on the first, second or third toggle as indicated in the
instructions. The companies that fulfilled the survey are
related to the industries shown in Table 1.

Table 1 Companies and their percentage’s
participation in the survey by industry

Industry Percentage
IT Service (call centers, consultancy, ...) 21.88%
Electronics (elect. Manufacturers) 18.75%
Others 14.06%
Marketing services [agencies, ...) 9.38%
Laws, taxes cansultancy 6.25%
Real state (houses, garages, ...buy/sell) 6.25%
Industry [chemical, laboratories, ...) £.69%
Telecom 4.69%
Educational services 3.13%
Finance and insurances 3.13%
Health (hospitals, clinics, ...) 3.13%
Energy and utilities 1.56%
Logistics, Commerce, Foods and Construction 1.56%

Although the purpose of the survey was not to analyze the
situation of ITIL implementation in the different industries,
it is possible to indicate that the closer the industry is to
technology, the better implementation of ITIL processes.

Detailed Description of the Survey

The survey includes several pages. There is an initial page
asking about each of the processes related to the Service
Strategy stage (Strategy Management for IT Services,
Service Portfolio Management, Financial Management for
IT Services, and Demand Management). Once this page
was filled in, the remaining questions were about the rest
of the ITIL stages (Service Design, Service Transition,
Service Operation, and Continual Service Improvement]
and, therefore, their processes. For the Service Design
stage, the processes were Design Coordination, Service
Catalogue Management, Availability Management, Service
Level Management, IT Service Continuity Management,
Information Security Management, Supplier Management,
and Capacity Management. For the Service Transition
stage, the processes were Transition Planning and
Support, Change Management, Release and Deployment
Management, Service Validation and Testing, Service
Asset and Configuration Management, Change Evaluation,

and Knowledge Management. For the Service Operation
stage, the processes were Problem Management, Access
Management, Event Management, and Request Fulfillment.
For the Continual Service Improvement, the process was
the Seven-Step Improvement Process, and Reporting Data
on Services. The responses for each of the processes were
1, 2 or 3 (as previously indicated).

It is important to point out that ITIL processes were not
completely mapped in the survey. Due to the fact that
most SMEs are not familiar enough with the lexical of
ITIL, it was decided to make some slight modifications
to the questions (compared with the official list of ITIL
processes). For instance, many companies did not know the
difference between an incidence, a request, and a problem.
The interpretation was that an incidence was similar to a
problem and it always brings up a request for a solution.
So, all of them were grouped into the Problem Management
process.

Survey Results

After the survey was carried out, the data were analyzed
(see Figure 1 for processes in the short term and Figure
2 for processes in the short, mid and long term), and the
answers to the questions (i.e., processes] in the survey
were the following:

e Top-three processes, classified by number of
answers, that are used in the enterprises or that are
planned to be implemented in the short term are:
1) Seven-step improvement process; 2) Request
Fulfillment; and 3) Problem Management [(note
that this process includes incidence, request, and
problem).

Due to the design of the responses, we cannot distinguish
whether the process is already being used or will be
implemented in the short term.

e Future ITIL processes to be implemented are
classified in two groups (in Figure 2, see bars filled
with vertical lines for mid-term and horizontal lines
for long-term]:

Top-three processes (see bars filled with vertical
lines in Figure 2], classified by number of
answers, that are planned medium term are: 1)
Knowledge Management; 2] IT Service Continuity
Management, Supplier Management, and Change
Evaluation; and, finally, 3) Design Coordination,
Information Security Management, and Event
Management.

Top-three processes [see bars filled with
horizontal lines in Figure 2J, classified by number
of answers, with no answer or totally discharged
are: 1) Strategy Management for IT Services;
2] Event Management; and 3] Service Level
Management.
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Survey 1: CAM - Short Term
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Figure 1 Survey 1: Top-3 ITIL implementation sequence in the short term

Survey 1: CAM
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Figure 2 ITIL implementation sequence obtained from the results of Survey 1

Due to the design of the responses, we cannot distinguish to experts (professionals in software engineering,

whether the process is totally discharged or with no answer. software engineering teachers, etc.) from the point
of view of themselves, and/or from the point of view

of their company.

4-2- survey TWO e Scope: Worldwide.
FaCt Sheet e Universe: Worldwide Experts and Enterprises.

e Objective: to know which is the order for imple- . . . .
menting the processes of ITIL in SMEs according Type of survey: web questionnaire.
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e Survey Name: Exploratory Study: ITIL For Small
and Medium enterprises

e Format: web.

e Range of date: 19th May 2014 to 8th June 2014.
e Minimum number of responses: Not applicable.
e  Obtained responses: 40.

e Sample selection: random

e The questionnaire was available on a web platform
and the link was sent by e-mail. The responses
were automatically stored in a database so the more
responses we received, the richer the database
was. In most cases, respondents were personal
contacts of the authors of this research. It means
that all of them are working or conducting research
in topics related to ITIL, and most of them get the
Foundation certify. Participants in Survey 2 are
shown in Figure 3, where the sum of % respondents
(bars filled with upward diagonal lines) is 100%,
and % Experts (bars filled with vertical lines) and
% Companies (bars filled with horizontal lines)
are relative to the % respondents in each country.

Detailed Description of the Survey

The questionnaire was created with the Lime Survey
platform, which enables the construction of electronic
online questionnaires. In the survey, a set of introductory
and sample data is formulated, including the country of the
respondent. In addition, the experts were asked to choose
whether they were answering as individual experts or in
the name of the company where they are working for. The
respondents were in all cases chosen because of their
expertise, experience, and we believe that (given that all
respondents were personal contacts] they may present
comparable levels of knowledge or expertise in the topic.

After, a list of the ITIL processes was presented (related
to Service Strategy, the processes are Service Portfolio
Management, Financial Management for IT Services, and
Demand Management; related to Service Design, the
processes are Service Catalogue Management, Service
Level Management, Availability Management, Capacity
Management, Information Security management, IT Service
Continuity Management, and Supplier Management;
related to Service Transition, the processes are Change
Management, Service Asset and Configuration, Release and
Deployment Management, and Knowledge Management;
related to Service Operation, the processes are Event
Management, Incident Management, Request Fulfillment,
Problem Management, and Access Management; and
related to Continual Service Improvement the process is
the Seven-step improvement process), and the experts
were asked to choose 3 to 5 processes from that list
prioritized by implementation number order (i.e., the fist
one would be the first process to be implemented, and so
on). Finally, the expert was asked to provide the criteria
used for selecting these processes. After these steps, the
survey was completed.

Survey Results

The results show that Incident Management was selected
as the first process to be implemented according to eight

respondents (see Figure 4, and the bars filled with upward
diagonal lines in Figure 5).

The second process in order of implementation, according
to nine respondents, was: Service Level Management,
and Service Catalogue Management (see bars filled with
vertical lines in Figure 5). Finally, the third process was
Service Asset and Configuration Management Process by
seven respondents (see bars filled with horizontal lines in
Figure 5).

Participants in Survey 2
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Figure 3 Participants in Survey 2
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Survey 2: Exploratory Study - First Process
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Survey 2: Exploratory Study
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Figure 5 ITIL implementation sequence obtained from the results of Survey 2
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Regarding the criteria followed by respondents to decide
the order of prioritization, the respondents defined 10
criteria, although sometimes more than one criterion was
sometimes mentioned per response and one criterion
was explicitly specified six times. Thus, Quick Wins is the
criterion most suggested by experts; as well as Strengthen
Service Support, Customer Services and Demands
Prioritization.

5. Conclusions

From experience, it is well known that there are three
approaches used to start an ITIL implementation:

e The technical approach centers on
Management, Availability Management and IT
Service Continuity processes because these
processes allow the enterprise to operate in a stable
and predictable way (service delivery efficiency).

Capacity

e Another approach is the management approach
which centers on Incident and Problem Management
processes (Service Desk) because these processes
allow improving customer centricity.

e Finally, the Service Charge Back approach centerson
paying for IT services based on use and other criteria
and, for this purpose the Financial Management of
IT Service process is suggested.

The results obtained using these two surveys are related
closely to the management approach. The reason is very
simple: these processes show results more quickly than
other processes related to the ITIL life cycle, especially
from the customer perspective.

Asfuture lines of investment, itwould be interesting to define
some “agile” practices/processes in order for SMEs to tailor
them easily. Moreover, the idea of developing platforms and
tools that support SMEs in their implementation of ITIL
could be analyzed further.
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