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Abstract—IT service providers need effective and efficient
methods how to design, manage, support and measure IT
services. IT Infrastructure Library (ITIL) is the most widely
used IT service management framework. It consists of best
practices that can be used in implementing, for example service
support processes, such as incident management and problem
management. Although IT service management frameworks
and standards provide some guidelines for measuring IT
services, many IT organizations consider service measurement
as a difficult task. The research problem in this paper is
how the measurement of the IT service support processes
can be improved? The main contribution of this study is
to 1) describe the implementation process of the ITIL-based
IT service management measurement system (ITSM-MS), 2)
describe the system architecture and the main functions of
the ITSM-MS, 3) propose a framework for measuring IT
services and 4) present the lessons learnt from the ITSM-
MS implementation process. The ITSM-MS can be used to
measure the performance of IT service support processes. The
measurement system was developed in cooperation between a
software engineering research project and a large IT service
provider company in Finland.

Keywords-IT service management; metrics; measurement;
system

I. INTRODUCTION

IT service providers are continuously looking for more
efficient methods to improve the performance of customer
support processes and to reduce the support and maintenance
costs. Process improvement actions should be based on the
reliable and up-to-date measurement data. Service measure-
ment plays an important role in IT service management. This
paper is based on the published conference paper [1].

The business objective of this study is to decrease the
manual work related to measurement and reporting of IT
service performance. Currently, thousands of IT organiza-
tions are implementing IT service management processes.
Effective service management requires that there is a mea-
surement system that enables measuring each service man-
agement process.

This paper provides a deeper literature review on the
measurement of IT service support processes, includes a
more detailed description how we implemented an IT service
management measurement system (ITSM-MS) for IT service
support processes in a large IT service provider organiza-
tion and proposes a systematic framework for measuring
IT services. The study is valuable because it describes a
unique case that combines both IT service management
and dynamic, real-time measurement tool for IT service
processes.

The focus in this paper is on process metrics. According to
IEEE Standard for a Software Quality Metrics Methodology
a process metric is “a metric used to measure characteristics
of the methods, techniques, and tools employed in devel-
oping, implementing, and maintaining the software system.”
[2]. We extend this definition to involve also IT services.

Many IT service organizations consider the measurement
of IT service management processes, especially service
support processes, as a difficult task. Difficulties are mainly
due to the following four reasons: 1) IT organizations do
not have a structured approach for measuring IT services
and service management processes, 2) tools used by service
support teams do not enable effective measurement, 3) IT
service management standards and frameworks do not pro-
vide practical examples how to measure support processes,
and 4) there are too many options what to measure in service
management.

First, in many IT organizations the measurement activities
regarding customer support are still carried out as ad hoc ac-
tivities without specified business gseoals for measurements,
a measurement manager that is responsible for improving the
measurement process and tools or clear description of the
used metrics. Instead of an ad hoc approach, organizations
need a structured approach for measuring IT service support
processes. The IT organization should consider measurement
and reporting as a systematic process that is managed and
improved by a process manager and frequently reviewed and
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where each metric is linked to business objectives.
Second, service support processes are very tool-oriented

processes. Unfortunately often, the service reporting and
measurement functions are the weakest parts of service desk
tools. The tool should enable effective measurement of both
resolution times and volumes of support requests. In the
ideal situation, the service measurement system provides
real-time measurement data about the process performance.

Third, there is a wide selection of IT service management
frameworks and standards that IT organizations can use to
improve and manage their processes, such as IT Infras-
tructure Library (ITIL) [3], ISO/IEC 20 000 [4], Control
Objectives for Information and related Technology (CO-
BIT) framework [5], Capability Maturity Model Integration
(CMMI) for Services [6], and Microsoft Operation Frame-
work (MOF) [7]. These frameworks and standards should
provide IT organizations with more practical examples how
to measure IT service support processes.

Fourth, IT organizations can measure their IT operations
from many different perspectives. Different stakeholders
require different metrics and reports. A typical IT service
provider organization deals with software products, software
projects, and IT services. Products, projects and services
are produced by following organization’s processes. IT
customers, service managers, customer service managers,
product managers, process managers, and business managers
have all their own requirements regarding measurement and
reporting. It is challenging to create a measurement system
that satisfies everybody’s requirements.

The remainder of the paper is organized as follows. In
Section III the research problem and research methods of
this study are described. Section II describes the background
and related work for our study. In Section IV, we describe
the implementation process of the measurement system, the
system architecture, the main functions of the system, and
the proposed IT service measurement framework. Section
V presents the lessons learnt from the ITSM-MS project.
Finally, the conclusions are given in Section VI.

II. BACKGROUND AND RELATED WORK

Surprisingly few academic studies have dealt with mea-
surement of service support processes (incident management
and problem management) from the IT service management
perspective. There are studies that have focused on predict-
ing incident volumes through statistical methods [8] and
discussing service level agreements [9]. Service monitoring
and measurement should begin immediately after the service
level agreement is agreed and accepted and start producing
service achievement reports [10].

The ITIL version 2 completely ignores the establish-
ment of a measurement process. The Continual Service
Improvement (CSI) of the ITIL version 3 is a step to a
better direction. It proposes a 7-step improvement process
to support IT service management measurement activities

[11]. In the CSI, the measurement is based on three basic
concepts: critical success factors (for example, reducing IT
costs), key performance indicators (for example, 10 percent
reduction in the costs of handling printer-related incidents)
and metrics (for example, cost of the improvement effort).
Unfortunately, the 7-step improvement program seems to be
very abstract and difficult to adopt in practice. A potential
canditate for a measurement process is Six Sigma but a lot
of work is needed to convert it into IT service management
purposes.

Six Sigma is a process improvement model that en-
ables organisations to streamline processes by reducing the
number of defects [12]. The Six Sigma approach has two
key methodologies: 1) DMAIC (Define, Measure, Analyze,
Improve or optimize, Control) that can be used to improve an
existing business process and 2) DMADV (Define, Measure,
Analyze, Design, Verify) that is used to create a new product
or a process.

The measurement of the service support processes will
be painful if the service desk tools do not include effective
measurement functions. Advanced service desk tools enable
monitoring whether service level requirements are met in
resolving service desk cases. The tool should inform users
if the service level agreements are close to breach (yellow
warning code) or have already breaches (red code). The
service desk tool must be capable of producing both time-
based and volume-based performance reports.

If the service reporting and measurement function does
not work properly, it will remarkably increase the manual
work in producing process performance reports. In many IT
organizations, process managers still have to use Microsoft
Excel to produce monthly reports regarding customer sup-
port processes. For example, Jäntti, Miettinen and Vähäkainu
report in their study that time-based performance metrics
were difficult to implement due to tool difficulties [13].

It is surprising that although there are various IT service
management frameworks and standards available, IT organi-
zations still have problems in creating metrics and measuring
the service management processes. The IT Infrastructure
Library (ITIL) is the most widely used framework for IT
service management. The support processes of ITIL include
incident management, problem management, change man-
agement, configuration management, and release manage-
ment [14]. In this paper, we focus on the first two processes
that are often called front-end support processes [15].

The main objective of incident management process is
to deal with all incidents including failures, questions and
queries reported by the users [16]. This process is related
to corrective software maintenance [17], [18]. Problem
management in turn focuses on preventing problems and
incidents, eliminating recurring incidents and minimizing the
impact of incidents. Many organizations have difficulties to
implement ITIL-based problem management activities [19].
Jäntti has reported that difficult ITIL terminology causes IT
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organizations challenges especially when the improvement
target is the problem management process [20]. Although
ITIL has introduced a selection of IT service support metrics
both in version 2 [14] and version 3 [16], it does not provide
sufficient information how IT service management process
measurements should be done in practice.

The incident management process of the ITIL version 3
contains 15 potential metrics for incident management (e.g.,
total numbers of incidents, number and percentage of major
incidents, mean elapsed time to achieve incident resolution)
and 10 metrics for problem management (e.g., the total
number of problems/period, the percentage of problems
resolved within service level agreement targets, the average
cost of handling a problem, the number of major problems).
Instead of long lists of metrics, IT service management
frameworks should provide more practical examples how
to use metrics. Additionally, metrics could be divided by
priority into primary metrics and secondary metrics.

Besides ITIL, there are several other IT service manage-
ment standards and frameworks that address the need for
monitoring and measuring service management and provide
their own set of metrics. Control Objectives for Information
and related Technology (COBIT) framework is designed for
IT governance purposes [5]. COBIT provides both process
metrics and maturity level metrics for each delivery and
support (DS) process, such as DS8 Manage Service Desk
and Incidents and Manage Problems. Examples of metrics
include first-line resolution rate, % of incidents reopened, %
of problems recorded and tracked, and % of problems that
recur (within a time period) by severity.

ISO 20 000 is ITIL-compliant auditable standard for IT
service management that consists of two parts: specification
for service management [4] and code of practice for service
management [21]. One of its requirements is that the or-
ganization shall apply suitable methods for monitoring and
measurement of the service management processes. ISO 20
000 also requires that the organizations produces reactive
reports, proactive reports, and scheduled reports regarding
IT service management activities.

However, ISO 20 000 does not tell which metrics should
be used to measure the processes. It defines very generic
requirements, for example, “the organization shall apply
suitable methods for monitoring and, where applicable,
measurement of the service management processes”. Ac-
cording to ISO 20 000, service reporting should focus on
performance against service level targets, non-compliance
and issues (SLA and security breaches), workload (volume
and resource utilisation), performance reporting on major
events (major incidents and changes), trend information and
satisfaction analysis [4].

IT organizations have difficulties in deciding what to mea-
sure. Even in a small IT organization there are hundreds of
measurement targets to choose. Naturally, each measurement
target requires a different type of measurement approach.

Software quality metrics can be divided, for example, into
efficiency metrics (transaction time), correctness metrics
(complexity, MTBF), reliability metrics (down times), and
maintainability metrics (number of modules, number of er-
rors per unit) [22]. IEEE Standard Dictionary of Measures to
Produce Reliable Software [23] divides metrics simply into
process metrics and product metrics where product measures
are applied to software objects and process measures are
applied to the activities of software development, test and
maintenance. Marik, Kral and Marik [24] have examined
software validation and verification metrics from the testing
viewpoint. Testing-related metrics can be used in the release
testing activity of the IT service release management process
[25].

We propose that there are three key issues that IT ser-
vice support providers should measure. First, they should
measure the performance of any IT service management
process, such as resolution times and volumes for service
incidents, problems and change requests categorized by
customers, business priority [26], request type etc. A very
basic software engineering metric that measures the quality
of the software or service is the number of errors that relate
to a configuration item.

Second, the IT service provider organization should mea-
sure the maturity of IT service management processes or
an IT organization, for example, using the process matu-
rity model of the Control Objectives for Information and
related Technology (COBIT) [5], Capability Maturity Model
Integration (CMMI) for Services [6] that is an extension to
CMM model [27] or other maturity assessment models, such
as self-assessment model of IT Service Management Forum
[28], software maintenance maturity model [29] or corrective
maintenance maturity model [30]. Third, it is very important
to know the customer satisfaction rate on IT services and
processes. Other metrics can be implemented after the three
first metrics have been introduced, for example, service
business performance metrics including the costs of service
unavailability.

There seems to be a clear need for better IT service
management measurement frameworks that would define the
goals, roles, activities and would be easy to adopt in practice.
Additionally, support process managers could use the practi-
cal measurement examples of some existing software quality
measurement frameworks, such as the Defect Management
Framework of Quality Assurance Institute [31], the Software
Quality Measurement a Framework for Counting Problems
and Defects [32] and Personal Software Process [33].

This case study is a part of the results of KISMET
(Keys to IT Service Management and Effective Transition of
Services) project [34] and MaISSI (Managing IT Services
and Service Implementation) project [35] at the University
of Eastern Finland, School of Computing, Software Engi-
neering Research Group, Finland. The KISMET project fo-
cuses on improving IT service transition processes (change,

127

International Journal on Advances in Systems and Measurements, vol 3 no 3 & 4, year 2010, http://www.iariajournals.org/systems_and_measurements/

2010, © Copyright by authors, Published under agreement with IARIA - www.iaria.org



configuration and release management) while the emphasis
of MaISSI project work was in the service support (service
desk, incident and problem management).

The work in our research project has been divided into
eight subprojects (MaISSI pilot projects). Improving the
IT service management measurement was one of the pilot
projects and it was carried out during years 2008 - 2009. The
measurement framework was created later in 2010 during
KISMET project.

The main contribution of this paper is to:
• describe the implementation process of the ITIL-based

IT service management measurement system (ITSM-
MS),

• describe the system architecture and the main functions
of the ITSM-MS,

• propose a framework for measuring IT services and
• present the lessons learnt from the implementation

process.

III. RESEARCH QUESTIONS & METHODOLOGY

The main research problem of this study is: how the
measurement of the IT service support processes can be
improved? Measurement and continous improvement are hot
topics in the IT service provider companies at the moment.
There is an urgent need both for a systematic IT service
measurement process and for easy-to-use, dynamic measure-
ment tools that enables effective and efficient performance
reporting. This study focused on tool improvement providing
valuable information on a unique case where a dynamic,
real-time measurement tool was implemented for measuring
IT service processes.

The measurement challenge was addressed by the ap-
plication service manager of the case organization. Both
constructive methods and case study methods [36] with
action research features were used in this study. Construc-
tive methods were used to build the measurement system
and the measurement framework. A case study method
is “an empirical inquiry that investigates a contemporary
phenomenon within its real-life context, especially when the
boundaries between the phenomenon and the context are not
clearly evident” [36]. Eisenhardt reports that a case study
is “a research strategy which focuses on understanding the
dynamics present with single settings” [37]. The main goal
of the case study method was to analyze the current state
of the customer support in the case organization. Action
research methods [38] were used in the design and imple-
mentation meetings. Researchers were active participants in
the implementation process.

A. Case Organization and Data Collection Methods

Our case organization is a medium size business unit
(around 120 employees) of a bigger organization that is one
of the leading IT service companies in Northern Europe
with over 16 000 employees. The company provides IT,

R&D and consulting services for various industries, such
as banking and insurance, energy, telecom and media, and
healthcare. Our pilot was implemented together with the case
organization and the MaISSI research team. Improvement of
measurement activities was considered as a very important
improvement target in the case organization and was selected
to the main topic for the pilot project.

IT service support processes, such as incident manage-
ment, problem management are part of the case organiza-
tion’s business framework WayToExcellence (W2E). Service
desk acts as a single point of contact for customers and users.
The service desk is an extended version of the help desk.
While the help desk focuses mainly on resolving incidents
(software and hardware failures), the service desk provides
a wider range of services. Besides resolving incidents by
using various knowledge repositories, the service desk can
handle service requests, license issues, change requests etc.
The service desk acts as a Single Point of Contact (SPOC)
for customers and users and records each contact to the
incident database.

The service desk assigns the incident to the back office
(second-line support) which in turn assigns the case to
the product support team, if necessary. The back office is
responsible for managing and resolving the service requests
(for example, handling requests for database queries). The
first level support and back office can escalate incidents to
the 3rd-level teams (product development) if program code
fixes are needed.

The organization uses a java-based tool for handling all
the incidents. The incident management tool supports the
ITIL-based service management processes. The organization
has been quite satisfied with the tool functions and its
configuration options. However, they stated that producing
measurement reports regarding the performance of service
support processes is not effective and a lot of manual work
is related to producing those reports to customers. Every
month 1-2 days were spent by service managers to generate
service performance reports with MS Excel.

The pilot project between the MaISSI research team and
the case organization was carried out between years 2008
and 2009. The main goal of the pilot project was to establish
a system that enables better measurement of IT service
support processes. The process included the following steps:

• 8 August 2008: The kickoff meeting of the pilot project.
• 1 September 2008: The 1st requirement specification

meeting.
• 6 October 2008: The 2nd requirement specification

meeting.
• 23 October 2008: The 3rd requirement specification

meeting.
• October - November 2008: The design phase of the

ITSM-MS.
• January - April 2009: The implementation phase of the

system.
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• 9 April 2009: The final review meeting of the system.
• April - May 2009: Trainings in the case organization.
• May 2009 - July 2009: Initialization of the system.
The case organization was selected from the pool of

MaISSI research project’s industrial partners. The research
team had had cooperation with the case organization in
earlier projects. The role of the MaISSI research team (a
project manager, a research assistant) was to help the case
organization in the design and the implementation of the
measurement system. Figure 1 describes the context of this
study.

Figure 1. The case study context

The following data collection methods were used in the
study:

• Participative observation (field visits and ITSM-MS
work meetings)

• Interviews and discussions (application service man-
ager, IT service manager, technical specialists during
the implementation phase)

• Internal documentation (a service desk tool user guide,
data on existing metrics)

• Access to the case organization, intranet and the service
desk system

The MaISSI research team had access to the case organi-
zation’s facilities as well as to the service desk system. The
organization provided workstations to the research team.

B. Data Analysis Method

In data analysis, we used a within-case analysis method
that examines a case carefully as a stand-alone entity [37].
The case study database (a Windows folder with access to
MaISSI team) was created to ensure the traceability between

data sources, meetings and findings. The case study database
included memos from meetings with a case organization,
internal documents received from the case organization
regarding the measurement of IT service support processes,
and design and implementation documents created by the
MaISSI research team.

IV. IMPLEMENTING AN IT SERVICE MEASUREMENT
SYSTEM

In this section, we will introduce how the ITSM-MS was
established between the case organization and the MaISSI
research team. The work was divided into six phases:
kickoff, requirements specification, design, implementation,
training and introduction and learning.

A. Kickoff Phase

The kickoff meeting of the pilot project was arranged in
8th August 2008. In that meeting, the representatives (the
application service manager and the IT service manager) of
the case organization reported that they have problems in
measurement and reporting activities regarding IT service
support processes: Creating process performance reports
with the current tools is mainly manual work and takes too
much time from managers. They showed the research team
one of the existing process performance reports: the relation
of open incidents to closed incidents per day and stated that
the organization needs more that type of reports that are
easy to understand and provide important information for
the business decision makers.

Additionally, the goals for the pilot project were specified.
The main goal of the pilot project was to help the case
organization in the development and introduction of IT
service support metrics. The application service manager
and the IT service manager stated that it would be nice to
implement a couple of simple process metrics with modern
web technologies. The task would mean in practice imple-
menting a dynamic SQL query that combines many search
parametres together such as customers, products, priority,
and case type.

B. Requirements Specification Phase

Few weeks after the kickoff meeting, the first requirement
specification meeting for the ITSM-MS was arranged and the
first requirements for the system were defined. Requirements
were gathered together with the application service manager
and the IT service manager of the case organization. The
following general requirements were identified:

• The system must provide real-time measurement infor-
mation about IT service support processes

• The system must be easy to use (produced measurement
reports must be clear and easy to understand).

• The system must support ITIL-based IT service support
processes, especially incident management and problem
management.
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• The system must provide a dynamic user interface
(for example the user can select different values for
producing graphs).

• The system must be implemented with the technology
provided by the case organization.

Additionally, the MaISSI research team introduced some
examples of IT service support metrics based on ITIL
version 2, ITIL version 3, and an ITIL-based IT service
management metrics book [39]. In the 2nd and the 3rd
requirement specification meetings, the requirements for the
ITSM-MS were clarified. The concepts in the requirements
specification were based on the case organization’s service
management framework and the ITIL framework.

C. Design Phase

The design phase of the system was carried out during
October - November 2008 and it was divided into two stages.
The first stage (October 2008) was performed as an action
research where one researcher from the MaISSI project
team was working intensively in the case organization. The
researcher took part in the case organization’s IT service
management team and collected data from the incident
management tool.

The second stage (November 2008) aimed at preparation
of the system specification based on the data that was
collected earlier. For example, the following measurement
targets were identified:

• Throughput times
– by products
– by customers
– by request types
– by urgency

• Request volumes
– by products
– by customers
– by priority level

Additionally, the MaISSI project team defined the process
metrics that could be created with the new measurement
system. Metrics were defined based on ITIL service support
metrics. Draft versions of metrics were designed with MS
Excel.

• Number of new and closed incidents by priority level
• Number of new and closed problems by products
• Number of new change requests by a customer and a

product
• Number of all service desk cases
• Incident throughput time by priority level
• Average incident resolution time
During the second stage, a drop-down menus for the user

interface of the ITSM-MS were designed by identifying
search parametres and their values (see Figure 2).

In this study, the ITSM-MS was constructed for the
internal use of the case organization and its employees. The

Figure 2. Design view of the parametres

system was targeted to process managers, product managers
and project managers to work as a real-time measurement
tool that is connected to every IT service support process.

Figure 3 shows the general system architecture of the
ITSM-MS. The service desk (SD) of the case organization
receives an incident from the customer, a ticket is entered
into the incident management tool and a new case is opened.

Figure 3. The system architecture

The case organization uses ITIL-based IT service support
processes for resolving the case and all the data that is
used during these processes is documented into the incident
management tool. When the case is resolved, it is sent back
to the customer and the case is closed.

As a result of the design phase, the system specification
was documented and reviewed at 24th November 2008.

D. Implementation Phase

The implementation phase of the ITSM-MS was executed
in January - April 2009. This phase was also performed
as an action research where a member of the MaISSI
research project team worked in the case organization’s
facilities. Based on the system specification, the ITSM-MS
was implemented with the help of the case organization and
its employees.
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From the technical point of view, the ITSM-MS was im-
plemented using Microsoft .NET environment, Microsoft Vi-
sual Studio, C# programming language and Oracle database.
The ITSM-MS uses the database of the incident management
tool. Microsoft Visual Studio was used to implement the user
interface and the system functions while Oracle database
stores all the data from the IT service support processes.

The ITSM-MS uses the data that is documented in the
incident management tool. The user can use the system from
the case organization’s Intranet and make real-time graphs
about different cases. The user’s input is transformed into an
SQL-query which returns a result from the database. Based
on this result, the ITSM-MS draws a graph of the metric
into the user’s computer screen in the Intranet (see Figure
4).

Figure 4. The process performance graph.

The user interface of the ITSM-MS contains different
parametres and functions that the user must select for
generating the graph and saving the user profile (see Figure
5).

Figure 5. Setting parametres in the ITSM-MS.

The user profile is later used for generating the graph
based on saved values and functions. In that way, the user
does not have to enter all the values again for the graph.
The user can select a specified value or multiple values
depending on what type of graph is needed to represent.

• Customer: All customers of the case organization.
• Product: All products of the case organization.

• Type: Different types of cases (for example incident,
problem, change request or known error).

• Project: All projects of the case organization
• Service Desk: SD of the case organization.
• Assigned to: The person who is responsible of the case.
• Classification: All cases are classified (for example

error in program, hardware problem or error in doc-
umentation).

• Impact: The impact of the case (for example standard
impact, major impact or note).

• Business impact: How case affects the service or the
business (for example no business impact and minor
error or esthetic).

• Priority: Priorities of cases: 0 - undefined, 1 - urgent,
2 - high, 3 - medium and 4 - low.

• Cases: Some particular cases.
• Group by: Days, weeks, years.
• Graph: The graph of the metric can be presented as a

line graph or a bar graph.
• Point labels:Yes or no.
• Graph between days: The starting point and the ending

point for the graph.
• Search profile: Search for a particular saved user pro-

file.
• Save search profile: Save the current user profile.
• Target limits: This is used for the traffic lights (ex-

plained later in this paper).
The final review meeting of the system was arranged

in 9th April 2009. Participants at that meeting were the
application service manager and the IT service manager
of the case organization and the MaISSI research project
team. After this, the system was deployed to the operational
environment.

E. Training and Introduction Phase

Trainings for the employees were carried out during April
- May 2009 by the application service manager of the case
organization. The user of the ITSM-MS can select target
limits for the metric and save them to a user profile. Limits
are used to show the current situation of different cases by
traffic lights that are showed in Figure 6.

The pointer on the green section means that the situation
is fine and there are not so many unsolved cases. The pointer
on the yellow section means that the situation needs more
attention and there are few unsolved or non-closed cases to
resolve.

Finally, the pointer on the red section means that there
are too many unsolved cases in the incident database.
This means that the case organization must take action
for resolving those cases and turn the pointer from the
red section back to the green section. Numbers below the
traffic lights describe cases that are currently open and
the change on previous measuring period, for example last
month. Numbers above the traffic lights are the target limits.
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Figure 6. The traffic lights report

The ITSM-MS can also be used as a miniature version
besides of the full version that was showed earlier in this
paper. Figure 7 presents the mini window of the ITSM-MS
system where a saved user profile is showed on the screen.
The miniature version enables users to create measurement
reports from a company’s intranet page.

Figure 7. The mini window of the ITSM-MS.

The mini window can show all the saved user profiles that
the user has created. Thus, the user does not have to open
the full version of the ITSM-MS, if the required graph is

saved on a profile. The mini window enables the faster use of
the ITSM-MS. After trainings, the initialization phase of the
system was performed and now the ITSM-MS is currently
in use in the case organization.

F. Learning Phase
During the design and implementation of the IT ser-

vice management measurement system, many things were
learned. First, besides the well-designed and easy-to-use
measurement tool, an IT service provider organization must
have a systematic measurement process that defines why,
how, when, to whom metrics and reports are generated.

Second, metrics should be based on the business ob-
jectives. The linkage between metrics and business objec-
tives can be built by using critical success factors, key
performance indicators and metrics. Thus, we can measure
the things that are related to business strategies. Third, IT
service providers should invest in how to use the collected
measurement data. The data can be used to identify trends
and deviations/exceptions in service quality. Information on
trends can be used as an input for other service management
processes, such as problem management (proactive problem
management) and continuous service improvement.

It is hard to calculate what was the exact cost of building
the ITSM -MS system. The work effort consisted of a design
phase (1 month) carried out by a university researcher, an
implementation phase (two months) by a computer science
student, and supervision hours given by a project manager.

As a part of the learning phase, we created a process
framework for IT service management measurement (see
Figure 8) based on the 7-step improvement model of the
ITIL Continual Service Improvement book.

Figure 8. The measurement framework for IT service management.

Our measurement model is based on the following prin-
ciples:
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• Metrics should be linked to business objectives by using
three elements (example given in parentheses):

– Critical Success Factor (Quickly resolve incidents)
– Key Performance Indicator (Percentage reduction

in average time to respond a service desk call)
– Metric (Call response time in seconds)

• Each phase of the measurement process should have
clearly defined outputs. Outputs are marked with dark
grey colour in our model.

• The measurement system should enable rapid decision
making for business managers. Instead of complex
reports one should use “traffic light” reporting or set
maximum/minimum limits to charts.

• The measurement system should enable real time re-
porting instead of pdf reports. There is always a gap
between time when a report is created and time when
a report is read.

• Targeted measurement reports should be provided to
stakeholders. Because stakeholders’ needs for reporting
vary a lot, one should provide them a possibility to
create reports by themselves.

This study was focused on the implementation of the
measurement system. The above presented measurement
framework has not yet been validated with the case organi-
zation but it is presented here as an outcome of the learning
process.

V. ANALYSIS

The IT service management measurement system created
in the MaISSI project provides several benefits for the
case organization’s IT service support. We analyzed the
benefits by comparing the state of measurement in the case
organization after the ITSM-MS vs. situation before ITSM-
MS.

• The work effort required to produce performance re-
ports: 15-20 minutes vs. 1-2 days per person

• The format of reports: dynamic real-time reports vs.
fixed pdf reports

• Usability of the report tool: good, in most cases does
not require additional training vs. difficult to use in
many points.

• Sharing and use of measurement reports: dynamic
reports accessible from websites vs. reports must be
created from a service desk tool.

First, it remarkably decreased the amount of manual
work in measurement. Instead of 1-2 days, the service
performance reporting takes now 15-20 minutes. No Excel-
based reporting is needed anymore. Second, it provides real-
time reports about the process performance enabling faster
business decision making regarding service support issues.
Third, the usability of report/chart generator is better in the
new system than in the existing service desk system. For
example, the system can show the id numbers of service

desk cases that have been open for a long time. Thus, process
manager is able to click the id number and the system shall
show the details of the service desk case that requires more
attention.

Finally, the system enables an effective knowledge sharing
of measurement data to appropriate stakeholders. Measure-
ment queries can be installed into organization’s intranet
pages and charts can be displayed even as a personal screen-
saver. The case organization is also planning to provide the
reports from the ITSM-MS to customers in near future.
Regarding the limitations of our system, the ISM-MS is
an add-on module and cannot work without a database of
a service desk tool. Additionally, there is no installation
software for ITSM-MS available. Thus, the system might
be difficult to transfer to new environment.

The following lessons learnt were identified during the
implementation of the IT service management measure-
ment system. The implementation phase that the lesson is
based on is coded as follows: K=Kick off; R=Requirements
specification; D=Design; I=Implementation; T=Training and
introduction. The coding of lessons learnt helped us to
maintain a chain of evidence between data sources and
results.

• The incident management process is a good area to
start the IT service management measurement activities
(K). If the organization has a help desk or a service
desk, it should likely have already several metrics that
provide easy start for the improvement of measurement
activities. In case of other support processes it might
be that there are no existing metrics.

• Create a sense of urgency for the implementation of the
measurement system (K) if people need motivating for
measurement . In our case, the level of urgency was
quite low. However, the improvement of reporting and
measurement methods were considered actual internal
development target. Perhaps more urgency for the mea-
surement system would have given if the customers had
been unsatisfied with the process performance reports.

• Time-based metrics are more difficult to implement
than volume-based metrics (R,D). Calculating the res-
olution time was harder than expected. It should take
account in the holidays, weekends and other times when
support engineers are not resolving cases.

• Keep measurement reports as simple as possible (T).
Although we started from really simple metrics, we
found that it was difficult to interpret graphs that
somebody else had done with the ITSM-MS.

• Even the top-quality measurement system is dependent
on the quality of the collected data (D,I,T). We noticed
that our system showed in the drop-down menu all
the request types (around fifteen) that were created in
the service desk tool. If teams do not have unified
classification rules, measurement reports do not give
reliable results.
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• Selecting appropriate metrics for IT service support is
difficult (R). IT service management frameworks have
introduced dozens of metrics for one process. However,
the frameworks do not tell which metrics are obligatory
and which are more like nice-to-have requirements. We
recommend Top3 approach for defining metrics. In the
Top3 approach, IT organization selects, describes and
implements three most important metrics for each IT
service support process. Other metrics are considered
as nice-to-have metrics.

• The IT organization needs a systematic measurement
approach in addition to the measurement system (K,R).
However, we observed in this study that the IT ser-
vice management frameworks seem to lack a clear
measurement and reporting process. Our initial goal
was to define the measurement process for the case
organization before the measurement tool but we failed
to achieve this goal.

• Managers love traffic lights (I,T). Traffic lights were
perhaps one of the best functions of the system. Simple
colour-coded function provides business managers or
process managers a rapid overview what is happening
in the support and maintenance and where are the pain
areas.

• Focus in the early phase of the measurement project
how to deploy and use the collected measurement data
instead of solely thinking how to create reports (T).
In our system, the user does not have to open the
full version of the ITSM-MS, if the required graph is
saved on a user profile. This enables easy access to
the measurement data and likely increases the system
usage.

• Implementation of a measurement system does not
require a large development team (I). In our project,
the implementation of the ITSM-MS was carried out
by one person that was a very good programmer. The
system design document was created by a MaISSI
researcher.

Both the research team and the case organization con-
sidered the pilot project and its main result, IT service
management measurement system, as a success. After the
implementation of the measurement system the cooperation
between MaISSI and the case organization continued as
another pilot project the goals of which was to increase the
transparency of the organization’s service support processes
to customers and to improve the release management pro-
cess. The ITSM-MS can be used to provide measurement
information regarding all the support processes: incident
management, problem management, change management,
release management and configuration management.

VI. CONCLUSION

This study aimed to answer the following research prob-
lem: How the measurement of the IT service support pro-

cesses can be improved? The main contribution of this
study was to 1) describe the implementation process of
the ITIL-based IT service management measurement system
(ITSM-MS), 2) describe the system architecture and the
main functions of the ITSM-MS, 3) propose a framework
for measuring IT services and 4) present the lessons learnt
from the implementation process.

In this paper, we described the four phases of the imple-
mentation process: requirements specification, design, im-
plementation, training and introduction. During these phases
we identified the functional and data requirements for the
measurement system, described the high-level system archi-
tecture, and explained how the system works in the practice.
Additionally, we presented ten most important lessons learnt
from the implementation process.

Data for this study were collected using case study meth-
ods and action research methods. Additionally, constructive
methods were used in designing and implementing the proto-
type of the ITSM-MS. IT service management measurement
system was implemented together with a business unit of the
large IT service provider organization in Finland. We have
received very positive feedback from the case organization
regarding the system. The system is considered very useful
in the case organization and it has remarkably decreased
the amount of manual work in creating process performance
reports.

There are several limitations to this study. First, data
were collected from one IT service provider company within
a relatively short time period. The customers of the case
organization did not participate in this study because the
improvement focus was on the internal perspective. We also
used three important principles of data collection [36] to
increase the quality of our study 1) use multiple sources of
evidence, 2) create a case study database, and 3) maintain a
chain of evidence between data sources and results.

Second, we did not focus much on other non-functional
requirements than usability and the fact that the system
must work real-time. Third, because the case organization
was selected from the partner pool of the MaISSI project,
the selection method was the convenience sampling method.
Finally, the case study does not allow us to generalize our
research results. However, we can use our results to expand
the theory of IT service management measurement.

Further research is needed to examine establishment of
service support measurement systems in IT service com-
panies and implementation of a systematic measurement
process.
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