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Abstract

IT service management is becoming more and morerit@pt in the current business
environment. Especially the IT Infrastructure LitydITIL) is a widely adopted and
accepted IT service management framework (Wagres)2@rganizations that adopt
one of the IT service management frameworks exfmeetchieve a large range of
benefits through the use of the frameworks. Theombgnefits that are expected to
be realised include reduced costs, IT servicesdtstailored to the business needs, a
higher quality of IT services, and improved customatisfaction (OGC 2007a).
Despite the growing importance and acceptance sklVice management and ITIL,
there is not much literature that is concerned \lith benefits that can be realised
when one of the relevant IT service managementdveonks is in place. Only a few
studies were published in conference proceedingg. (dochstein et al. 2005,
Potgieter et al. 2005, Cater-Steel et al. 2006grEhough these studies were able to
confirm some of the claims made by the Office ov&oment Commerce (OGC),
the publisher of the ITIL series, there are stib&of claims that are not evaluated to
date.

This thesis is taking a Monte-Carlo method basedulksition approach to
identify some of the benefits of the ITIL for custer service. To achieve this, an
initial research model was developed that represiat four most likely benefits for
customer service of the use of ITIL and their ielaghip with customer service and
the generation of business value. Subsequentlydifierent path ways for the
relationships were explored and models for eadh@fpossible paths were designed.
These models include a mediated model, an unmediestedel and a partially
mediated model. After defining the estimates anaistraints for the simulation, the
simulation was executed using a MS Excel spreadshee

The simulation results presented a large amoudatat for each of the models
and their relationships. The models produced nordisfributions and showed
stability for changed input and throughput paramset&he analysis of the findings
showed that the changes in estimates for eacheahtidels and the associated results

of the simulation followed a linear pattern. Theekrity of the models combined with



Vi

the normal distribution of the results offers a ¢btopportunities for the use of the
developed models. A further enhancement througbsa with real-life data could
provide the basis for a tool to quantitatively peedthe impact of an ITIL
implementation on customer service and the creatiomalue for the business. In
addition the four most likely contributors to impeal customer service based on the
use of ITIL have been identified from a literatuexiew. The identified contribution
towards improved customer service of these fouebeary factors is supported by
the results of the simulation. Therefore the reasaftthis thesis provide the research
community with a model that could provide the bdsisfurther exploration of the

beneficiary effects of ITIL on customer service.
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Chapter — 1 Introduction

1.0BACKGROUND

This chapter will provide background informationts thesis and information to
the motivations of the author that lead to the tmgweaent of this thesis. In
addition the structure of this thesis is outlinedriore detail.

This section will focus on providing backgroundadmhation to the IT
service management area in general and to thefidstnucture Library (ITIL) in
particular. Therefore some of the most importarttlipations are presented and
the position of ITIL within the IT service managemharea is explained.

The information technology area is a fast changirea and a challenging
environment for every organisation. New technolsgied methodologies evolve
in ever shorter periods of time. Today no largeaargation can exist without
using a number of instruments that originated & Ith area. In fact, Information
technology has become a major asset for a lot mipemies around the world. But
with the ever increasing costs of IT and the fakanging environment,
organizations have to be prepared to react to tlcbamges in a timely and
effective way. There are a number of IT framewosgksl methodologies that
allow organizations to do just that. Besides ITilhese frameworks and
methodologies include COBIT, VallT, and CMMI. Indition there are related
standards like the ISO/IEC 20000 series and theélESD27001. According to the
Office of Government Commerce (OGC) and a numbereséarchers, ITIL is
widely adopted all over the world and currently tie facto standard for IT
service management (Sallé 2004, Hochstein et ab&08ochstein et al. 2005b,
Simkova et al.2006; OGC 2007a), though there ajiomneal differences.

The Information Technology Infrastructure LibraryTIC) was first
developed by the UK’s Central Computer and Telecaminations Agency
(CCTA), now known as Office of Government Commegi©&C) and is strongly
supported by the itSMF (Information Technology $sgvManagement Forum)
(Wagner 2006). The itSMF is a global forum for Ibf@ssionals.

ITIL is a service management framework that prosiad set of best
practices. ITIL v3 defines service management ass& of specialised

organizational capabilities for providing value twmstomers in the form of



services” (OGC 2007c, p. 15) and services are défas “a means of delivering
value to customers by facilitating outcomes custesm&nt to achieve without the
ownership of specific costs and risks” (OGC 2007d,6).

According to publications of other researchers #ral publishers of the
ITIL book series; there are a lot of potential Héaethat can be realised by
organizations that adopt the ITIL IT service mamaget framework. These
benefits include improved customer satisfactioduoed costs, improved use of
skills and experiences (OGC 2007a), as well asenigffficiency of IT services
and higher client orientation (Hochstein et.al. 200%A full list of potential
benefits will be provided in the literature revieection.

Currently ITIL is available in the'3Version. There are five main books in
this ITIL series. These books are called Servicat&gy, Service Design, Service
Transition, Service Operation, and Continuous S$ervimprovement. These
books build the core literature in the ITIL versi@ book series. There are
additional books to support those who are not famivith the previous ITIL
versions. The five core books are built around lfhi& service lifecycle (see
figurel). All five books are very consistent in tvay they are structured. These
books provide guidance to convert innovative id&as concepts into services for
customers, to solve problems with effective and e@ndusolutions, to control
costs and risks that can potentially destroy célsefireated value, and to learn
from successes and failures to manage new chafiemge opportunities (OGC
2007c).

1.1 MOTIVATION

The author first came into contact with the IT gmamce and IT service
management area in the “Contemporary Informatiorthelogy Issues in
Business” class at the Auckland University of Teabgy. In addition to finding
the topic very interesting from the start, the autideo immediately recognised an
area where further research might be desirablevem eequired. A review of the
currently available published literature showedt tieere are just a few studies
published to date, that are concerned with ITIlgeneral and the benefits that

come with the use of ITIL in particular.



The author's main motivation was to learn more ub6l service
management and ITIL in order to acquire a certauell of expertise in an area
that offers a broad range of career opportunitiesthat needs further research to
prove its value.

A successful completion of this thesis could provadet of benefits for a
number of groups and individuals. The research conity can benefit from
research in the IT service management area thrtluglcreation of additional
knowledge. The business community can profit thhoygovision of more
background information regarding the expectatiossoaiated with an ITIL
adoption and the potential beneficiary effectsTdt.lon customer service and the
business itself. The author finally will profit frothis thesis in regard of his future
career opportunities by including the IT servicenagement area into his fields of
knowledge. A review of current job descriptions whoan interestingly high
mentioning of knowledge about ITIL as one of theicel knowledge areas of
applicants.

The author really believes that the results of thissis will expand the
body of knowledge regarding the IT service manageraeesa. It is expected that
a model will be developed and tested that illussa relationship between the
potential benefits of the use of ITIL and improvadstomer service on the one
side and a relationship between improved custoraesdce and the creation of

additional value to the business.
1.2RESEARCH PROBLEM AND QUESTIONS

There is not much literature published in scieatjburnals about IT service
management in general and ITIL in particular. lot flere are just two published
articles to date that are concerned with ITIL. Hfere there is a huge gap in
research that should be closed in the future, mamit not only because IT
service management can become a valuable assebdbarganisations if they
take the right approach.

The reviewed literature suggests a lot of poterteiefits for public and
private organizations that adopt ITIL or other ITendce management
frameworks. As mentioned in Section 1.0 there tsmmach scientific proof of any

of these benefits by now. Most of the claims aredendy the Office of



Government Commerce (OGC), which is the publishethef ITIL book series,
and the IT service management forum (itSMF).

The aim of this research project is therefore 81 smme of those claims
against the results of a simulation approach. Risrgurpose a research model is
developed that focuses on certain areas that wollergially benefit an
organization through improved customer service. Thetors that lead to
improved customer service will be selected from lttexature that is concerned
with the potential benefits of the use of ITIL. &ily a relationship between these
benefits and improved customer service with theiltesf higher value of IT
service management operations to the organizatilbbevdeveloped and tested.

This thesis will focus on the identification of tiperceived benefits for
customer service of the use of the ITIL framewdrke main research question is

defined as:

Q1: What are the perceived benefits for customerice of the use of
ITIL?

In addition there are a number of other researclstogunes that are concerned with
the relationships between the variables and caetstin the research model. The
research model will be introduced in more detaChapter 3.

The initial research model used in this thesis ssevariables. The variables
are called Service Reliability, Service Consisteriegrvice Effectiveness, Client
Orientation, Customer Service, and Business Vdtus.expected that the use of
ITIL has a beneficiary effect on service relialyiland consistency and improves
the effectiveness of those services, and enablegh&r client orientation within
the IT departments and their provided servicessé&lieur factors will lead to an
improved customer service. The final assumptioth&t the ITIL-enabled and
improved customer service will provide value to business.

To answer the research questions a research nodblggdwas selected.
The methodology uses a simulation approach basetdeoMonte Carlo method.
The input to the simulation will be randomly gertecanumbers within certain

constraints.



These input values will be put through the differpath models that are
derived from the initial research model in orderatthieve the required results.
These results will then be analysed and used twearthe main research question

and the hypotheses.
1.3STRUCTURE OF THE THESIS

This thesis follows a logical sequence to commugicthe research. The
formalities section offers an abstract of this theean acknowledgment and a list
of contents. In addition a list of tables and & dicfigures as well as a listing of
the abbreviations used in this thesis are presented.

Chapter 1, the Introduction chapter, offers backgdinformation to the
area of interest for this thesis as well as anritf the research problem and the
research questions and an outline of the structutieis thesis. The motivation of
the author to do research in the IT service managéarea is also mentioned.

In Chapter 2 an extensive literature review of eamtorary scientific
publications is presented. This literature reviealudes literature concerned with
the different IT governance frameworks and relattdmeworks and
methodologies. The related frameworks that were idersd include COBIT,
PRINCE2, PMBOK, VallT, and the different forms oM®s. An overview of
ITIL and the current ITIL book series is presentiea,. The final two sections in
Chapter 2 are concerned with business value aridroes service.

Chapter 3 is the research methodology chaptetaitsswith an overview
of simulation theory. In addition, it contains aview of similar studies to
determine how other researchers have identified @efthed their research
methodologies. Other topics in that chapter are rdsearch design and the
research model. The research design section wilbéxthe process that was used
to define the methodology used in this thesis. l@search model is based on six
variables and a number of relationships betweesethariables. In addition there
is a section about the data requirements of thesish The data requirements
include a definition of the estimates and constsainiplemented in the Monte
Carlo simulation method that is used in this themm an outline of how
sensitivity analysis will be implemented. Finalhetlimitations of the simulation

approach are mentioned.



Chapter 4 reports the findings of this research egtoj Therefore the
distributions of the models for each setting ofreates are presented in order to
perform sensitivity analysis on the results of sirulation. In addition a more
extensive presentation of the results for the sabhrhs that used the estimates
that were derived from literature is presented. Tiflience of the number of
repetitions on the results of the simulation aro atentified and reported for
three different numbers of runs.

Chapter 5 presents a discussion of the findingshs research. The
discussion chapter presents a comparison of thdtsesf this thesis and the
results of other research done in this area. Somehef most interesting
observations regarding the results of the simulati@presented. In addition the
main research question and the five hypothesesliacessed and tested against
the findings of the simulation and the conclusiares presented.

In Chapter 6 the final conclusions of this thesis presented. In addition
one section to the limitations of this thesis isgemted. The limitations include
general limitations of this thesis as well as sjp@dimitations of the selected
methodology. The last section in Chapter 6 is corexk with recommendations
for further research.

The appendix contains the source code of the nthatovas implemented
in MS Excel in order to perform the simulation wiharge number of repetitions
and store the results of each simulation run. Iditexh the full results of the
distributions for the three different models withetestimates set on the value
derived from literature are presented. The numberdisfributions that are
presented in the appendices is limited to threeorder to present the full
simulation results for the most likely case in eawhthe three models. A
presentation of all distribution would have needed much space within
generating additional value.

This chapter contained an introduction to the @meahich this thesis will
be situated. In addition the research problem aedesearch methodology were
presented and the author’'s motivations to underthisethesis were mentioned.
The next Chapter will present a literature reviewth® contemporary literature

regarding ITIL, IT service management, and reldtacheworks.



In addition literature will be presented that isicerned with the effects of
IT service management on customer service andftbet ®f improved customer

service on the creation of additional business value



Chapter — 2 Literature Review

2.0 INTRODUCTION

This chapter provides a review of the contempoligeyature about ITIL and the
related frameworks. There is also a group of liteethat identifies the business
value of IT service management in general and Iflparticular. The purpose of
the literature review is to identify the context sifidy, problem areas, and the
gaps in literature and potential questions for aese The aim is to provide
sufficient detailed information about the topic arthat ITIL is defined both
within its literature and in relation to other canitframeworks. There is an
overview of related frameworks, methodologies, stahdards, including COBIT,
Val IT, PRINCE2, PMBOK, and the CMMs. In the fielof the Capability
Maturity Models (CMMs) a detailed discussion is mad CMM, CMMI, SPICE,
and COBIT 4.1. Finally the areas of customer senace discussed, with the
focus on the ISO/IEC 20000 series, and the businedse of service
management.

The chapter is structured into two main divisio@e to review and
define ITIL and the other to review and define rethframeworks. Two shorter
sections follow that review customer perspectived potential business value

generation by the implementation of ITIL.
2.1 ITIL

The Information Technology Infrastructure Libratyl{) was developed by the
UK’s Central Computer and Telecommunications Age(€¢ZTA), now known
as Office of Government Commerce (OGC) and is glyosupported by the
itSMF (Information Technology Service Managementure) (Wagner 2006).
The itSMF is a global forum for IT executives.

ITIL is a service management framework that prosiadé set of best
practices. ITIL v3 defines service management ass& of specialised
organizational capabilities for providing value twmstomers in the form of
services” (OGC 2007c, p. 15) and services are défas “a means of delivering
value to customers by facilitating outcomes custsment to achieve without the
ownership of specific costs and risks” (OGC 2007d,6).



The goal of ITIL is the direction of IT servicesc¢arrent and future requirements
of the business and its customers, to improve tyualfi service, and to reduce
long-term cost of service activity (Wagner 2006Y.ILI is an IT service
management framework that provides a broad rangkffefent best-practices to
deal with the different IT processes (Schlarman720@ provides companies with
information about how it should be done rather tdrat should be done. To
identify what has to be done to achieve IT excellenompanies should rather
implement COBIT (Control Objectives for Informatiamd Related Technology)
(Robinson 2005; ITGI 2007).

According to the OGC and a number of researchdrl, Is widely
adopted all over the world and the de facto stahdlar IT service management
(Sallé 2004, Hochstein et al. 2005a, Simkova eR@06; OGC 2007a), though
there are regional differences. ITIL has its highe$option rate by private and
public organisations in Australia and Europe (Wadg2@6). A selection of well
known high-profile organizations that included ITIln their IT service
management strategies includes IBM, Procter and bBangShell, and Boeing
(Sallé, 2004).

A sign for the growing importance of ITIL is theagation of the ISO/IEC
20000 standard by the member countries of the K&@dards, because this new
standard is mainly based on the BS 15000 (itSMF/R0@hich is in return a
strong supporter of the ITIL best practice processad was initially designed in
alignment with the ITIL development.

Although ITIL becomes increasingly important to grtoners, there are
just a few publications about ITIL in relevant stiéc sources (e.g. Hochstein et
al. 2005b; Potgieter et al. 2005; Cater-Steel eR@0D6). This clearly shows that
there is still a lot of research to be done to dumore scientifically relevant
knowledge about ITIL and IT service managementeinegal.

A major advantage of an ITIL adoption is the fawttITIL enables the IT
departments to react faster to changed businesds n@durray et al. 2007).
Another advantage, identified in a different study,the fact that “customer
satisfaction and operational performance improvehasactivities in the ITIL
framework increases” (Potgieter et al. 2005, p.)16&chstein et al. (2005b)

found that reference models, like ITIL, are a helgbol in the transformation



process of traditional development-orientated I'pattments to service-oriented
internal suppliers of IT-enabled solutions.

The OGC promises a lot of benefits for companias #dopt the ITIL best
practice framework like reduced costs, improvedséFvices through the use of
proven best practice processes, improved custoatesfaction through a more
professional approach to service delivery, starmladd guidance, improved
productivity, improved use of skills and experienaad improved delivery of
third party services through the specificationtLlor ISO 20000 as the standard
for service delivery in services procurements (OZB07a).

Despite that, there is not much quantitative dataptove that those
benefits can be realized in practice. But there arew research papers that
undertook a qualitative approach to determine theebts that an adoption of
ITIL can provide (e.g. Hochstein et al. 2005a, G&teel et al. 2006, Potgieter et
al. 2005). Two of these papers used case-studiesamine the result of ITIL
implementations that have been successfully exdc@ater-Steel et al. (2006)
examined five Australian companies that had impleee ITIL at least three
years ago and found a number of benefits. Thesdfiteease namely “improved
focus on IT service management, more rigorous obmif testing and system
changes, more predictable infrastructure, improvedsultation with IT groups
within the organisation, smoother negotiation oASlservice level agreements],
reduced server faults, seamless end-to-end sedeoemented and consistent IT
service management processes across the organjsafiective CAB, and
consistent logging of incidents” (Cater-Steel et &006, p. 7). Another study
identified “client/service orientation and the qutabf IT services respectively”,
“efficiency due to standardization, optimizing ofropesses and process
automation”, and “transparency and comparabilitpuigh process documentation
and process monitoring” (Hochstein et al. 2005&5)pas the major benefits that
could be realised in six German companies. Accgrdinthese two studies and
the information published by the OGC we have nowber of possible benefits.

The current ITIL v3 consists of 5 core books ané artroductory book,
while ITIL v2 consisted of seven core books. ThdLI¥2 books are called
service support, service delivery, ICT infrastruettmanagement, planning to
implement service management, application manageméme business

perspective, and security management. Most IT psidaals that were involved
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with ITIL focused on the use of the first two bopkegrvice support and service
delivery. The five core books of ITIL v3 are Sewitrategy, Service Operation,
Service Design, Service Transition, and Continuatviée Improvement. The
introductory book is called the official introduati to ITIL service management.
In addition there are a number of books to custenmilzL to the specific need of
certain industries. These books provide guidanasotwert innovative ideas and
concepts into services for customers, to solve probl with effective and
enduring solutions, to control costs and risks taet potentially destroy carefully
created value, and to learn from successes anadaito manage new challenges
and opportunities (OGC 2007c).

Figure 1 shows the service lifecycle depicted m ¢hrrent ITIL v3 book
series. It shows the relationship between the comtethe five books. We can see
that service strategy builds the centre of theiseriifecycle. The next layer is
build by service design, service transition andiseroperation. The outer layer is

continual service improvement.

=
=l
Continual
Service
Improvement
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Figure 2.1: The ITIL Service Lifecycle (OGC 2007c, p.24)

The following sub-sections review specific detailseach of the five ITIL books
to provide a deeper understanding of what ITIL msl &ow it can be used to

improve IT service management.

2.1.1 Service Strategy

“The Service Strategy volume provides guidance @ to design, develop, and
implement service management not only as an orgaorz capability but also as
a strategic asset” (OGC 2007c, p.8). This book ®elot of important service
management topics, including development of markétgplementation of
strategy through the service lifecycle, financiadl aervice portfolio management,
and organizational development among others. Thok b® also very useful to
provide guidance in the context of the other fouoksy Service Design, Service
Transition, Service Operation, and Continual SerWaprovement. Organizations
currently using ITIL can use this book as a toolréwiew and improve their
service management strategies as well as the atighnbetween service
management strategies and business strategies @QDGLZ). In an ITIL service
lifecycle context the service strategy volume fotimes centre of the lifecycle. The
strategy provides the basis of service design,iceriransition and service
operation. One source of input to the service exnatis the continual service
improvement process.

The Service Strategy volume contains 9 chapters. Udual Introduction
chapter is followed by chapter two, which is cal®drvice Management as a
practice. Chapter two provides a general introdumctd service management and
contains a definition for the business processelbag a set of principles of good
service management. It also introduces the sefifegycle and functions and
principles across the lifecycle. In chapter thrkee tocus is on service strategy
principles. The principles discussed are groupdd walue creation, service
assets, service provider types, service structur@sgd service strategy
fundamentals. Chapter four contains important stepshe creation of a service

strategy. Namely these steps are the definitican rofarket, the development of the
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offerings, the development of strategic assets,thadoreparation for execution.
Chapter five is concerned with service economit¢ge pics in this chapter area
financial management, return on investment, senpoetfolio management,
service portfolio management methods, and demanthgesment. The focus of
chapter six is on strategy and organization. Topiheg are discussed include
organization development, organizational departalzation, organization
design, organizational culture, and sourcing stmateChapter seven is called
strategy, tactics and operations. The discussettstapclude implementation
through the lifecycle, strategy and design, styatagd transition, strategy and
operation, and strategy and improvement. This @nagt especially interesting,
because it provides a link between the servicéegfyavolume and the other four
books in the ITIL v3 series. It clearly defines thelationship between the
different stages of the ITIL service lifecycle. @kexr eight is concerned with
technology and strategy. The discussed links betweehnology and strategy
include service automation, service interfaces, muds for service strategy as
well as a general outline of socio-technical syste@hapter nine completes the
book by adding information about challenges, aitisuccess factors and risks.
These include complexity, coordination and contrg@reserving value,
effectiveness in measurement, and risks, whiclneerned with service provider
risks, contract risks, design risks, operationaksj and market risks. The
appendix provides supplementary guidance with argesn of asset types and a
definition for the roles and responsibilities girduct manager.

Overall, the service strategy volume provides aeganunderstanding of
the service management environment and guidanceh&rdevelopment of a
unique service strategy. It also provides a linkhi® other ITIL core books. This
iIs probably the most important book of the ITIL @8ries, because service
strategy builds the centre part of the service\itde on which ITIL is based on.

2.1.2 Service Design

“The Service Design volume provides guidance fer diesign and development
of services and service management processes” (ZD0Te, p.7). The purpose of
this book is to provide guidance and best practioeshe design of services that
meet the expectations. Service design is defin€thasdesign of appropriate and

innovative IT services, including their architeasy processes, policies and
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documentation, to meet current and future agreesihbss requirements” (OGC
2007e, p. 223). The service design volume includ®es chapters.

After an introduction chapter, this volume provide$ormation about
services and service management as well as ameuth the service design
fundamentals in chapter two. The key processebignviblume and the business
value of this volume are also defined. Chapterelu@entains a number of service
design principles. These principles include goallanced design, identifying
service requirements, identifying and documentingif®ss requirements and
drivers, design activities, design aspects, whechy far the biggest part of this
chapter, the subsequent design activities, desmrst@ints, service oriented
architecture, business service management, anccsatgsign models. In chapter
four the focus shifts from the service design pples to the service design
processes. The service design processes chatiternsain part of this volume. It
defines processes for service catalogue managesmnice level management,
capacity management, availability management, ITrvise continuity
management, information security management, apglisu management. The
main purpose of those processes is to provide nrdton to the design of the
services so that they meet all the requirementsp€hdive is all about Service
Design technology-related activities. The topicsitamed are Requirements
engineering, data and information management, gplication management.
Chapter six is called organizing for service desigacommendations are made
for a functional roles analysis, activity analysithe skills and attributes
recommended for people that are employed in semeeagement positions, and
the roles and responsibilities within the ITIL seerv management area. Chapter
seven discusses technology considerations, eslyesaivice design tools and
service management tools. In this context it is meed that it is important to
align the tools with the processes without designprocesses to fit to the
established tools (OGC 2007e). Chapter eight isladiut implementing service
design. It outlines a whole implementation prodisd includes business impact
analysis, service level requirements, risks to #®ervices and processes,
implementing service design, measurement of sedesgyn. It also addresses the
issue of where to start with the implementation. @&a nine provides
information about potential challenges, criticacsess factors and risks. The

appendix contains a lot of examples and addition&rmation about the
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introduced technologies, processes and practices. ekample Appendix H
provides additional information to the service ngsraent process maturity
framework, which is aligned with the SEI's CMMI (@X2007¢), and outlines the
different levels of maturity.

To successfully design a new service it is impdrtaat all internal and
external requirements and influences are claréied clearly defined. There are a
large number of influential external elements thaed to be considered, like
COBIT, CMMO, the Sarbanes-Oxley-Act (SOX), and tB® standards (OGC
2007e). In an ITIL service lifecycle context thevsee design plays a major role.
It is situated in the second layer of the lifecy(dee figurel). Its main sources of
input are service strategy and continual serviceravement. The output of
service design is received by service transitiogrviBe operation is linked to

service design through service transition.

2.1.3 Service Transition

“The Service Transition publication provides guidarior the development and
improvement of capabilities for transitioning newdachanged services into
operations” (OGC 2007d, p.6). Service Transitignrisan ITIL lifecycle context,
the middle part between Service Design and Ser@eeration. It is not a
standalone process. Its main purpose is to tramstbe concepts of the service
design stage into services that can be used onydoeiday basis by service
operation.

The service transition volume is organized intoenghapters. The first
chapter is the introduction which contains genémédrmation about ITIL and
describes the goal and scope of service transiGbrapter two is called service
management as a practice. It is concerned withcgemanagement and services
in general and functions and processes acrossfélogdle and service transition
fundamentals in particular. It provides an underditag of the relationship
between service transition and the other servieeylcle stages. The purpose of
the principles is to enable organizations to immatrthe best practices in service
transition. In chapter three the focus is on thwise transition principles. The
topics are principles supporting service transitiand policies for service
transition. Chapter four, which is by far the biggpart of the book, is concerned

with the service transition processes. The prosesseEnamely transition planning
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and support, change management, service assetoafiguration management,
release and deployment management, service valdamd testing, evaluation,
and knowledge management. These processes lirdetiaee transition to service
design, through evaluation, and to service opearatimough performance testing.
The fifth chapter is all about service transitimmsmon operation activities. This
chapter includes managing communications and coment, managing
organization and stakeholder change, and stakehoildanagement. The
difference between the processes and common &kdivié that the common
activities are directly included in the servicensaion process. They mainly
contribute to service transition or are supportgdgérvice transition. Chapter six
is called organizing for service transition. Italisses generic roles, organizational
context for transitioning a service, organizatiorodels to support service
transition, service transition relationship witthet lifecycle stages. It provides an
outline of the major activities for the definedesl The assignment of a service
transition manager is described as a key activC 2007d). Chapter seven
brings in technology considerations. Namely these klnowledge management
tools, collaboration, and configuration managem&ygtem. Technology has a
huge impact on service transition and should tloeeebe designed in alignment
with the service transition process.

The focus of chapter eight is on implementing serviransition. This
chapter contains an outline of the major activitiest are required for a successful
implementation of service transition best practicBsese activities include the
justification of service transition, the design sérvice transition, and the
introduction of service transition. The activitigsould also cover cultural change
aspects. To complete the book, chapter nine adiist af challenges, critical
success factors and risks. There are also some meeodations for service
transition under difficult conditions like restrmct resources or the need for speed.
The appendices of the service transition book agktriptions of different asset
types.

The service transition book builds a link betweenviee design and
service operation and provides recommendationghfotransition of services. Its
main focus is on the processes of the serviceitramstage. It is a key part of the
ITIL v3 book series and the ITIL v3 service lifetgcThe main source of input is

the Service Design volume with additional inputnfrache Continual Service
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Improvement volume. The main recipient of the otgps Service Operation. But
in addition, there is also output to the Contin8Batvice Improvement stage that
can include suggestions on required changes teegses defined in the Service
Design stage or even in the Service Strategy staglee ITIL product lifecycle
(OGC 2007d).

2.1.4 Service Operation

The Service Operation “volume embodies practicabénmanagement of service
operations. It includes guidance on achieving éffeness and efficiency in the
delivery and support of services so as to ensulgevi@r the customer and the
service provider” (OGC 2007f, p.6). Its main pur@dss to coordinate and carry
out the activities and processes required to deimel manage services at agreed
levels to business users and customers” (OGC 2@0Ii3). The service operation
volume is important to the ITIL lifecycle becaugseprovides guidance for the
effective and efficient day-to-day operation of tpeeviously designed and
implemented services as well as a link to the owali service improvement stage.
This volume includes nine chapters. The first chaps the usual
introduction chapter. Chapter two provides an owsvvabout services, service
management, functions and processes across thgcldée and service operation
fundamentals. It is called service management pisetice. In chapter three the
principles of service operation are introduced. Tingt principal is functions,
groups, teams, departments and divisions. Othacipies are achieving balance
in service operation, providing service, operatsiaff involvement in service
design and transition, operational health, comnatiwo, and operation. Chapter
four is about the service operation processes.prbeesses discussed are event
management, incident management, problem managemerdss management,
and operational activities of processes coveredther lifecycle phases. This
chapter provides guidance for different day-to-dagtivities that are to be
expected in service operations. In chapter fiveftices shifts to common service
operation activities with monitoring and controlirgg the biggest part of the
chapter. Other common activities include IT operadi mainframe management,

server management and support, network managerstargge and archive,
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database administration, directory services managemdesktop support,
middleware management, internet/web managemenitjtiéac and data centre
management, information security management andicseroperation, and

improvement of operational activities. The main gmse of this chapter is to
ensure alignment between technology and servicecbbgs is achieved and
maintained. Chapter six is all about organizingdervice operation. The included
topics are functions, service desk, technical dpers, IT operations

management, application management, service operatiroles and

responsibilities, and service operation organizatsbructures. Chapter seven
discusses technology considerations. These coasioles are namely generic
requirements, event management, incident managemeqguest fulfilment,

problem management, access management, and seategie Chapter eight
provides guidelines for service operation impleragohs. This includes

managing change in service operation, service tiparand project management,
assessing and managing risk in service operatioatatpnal staff in service

design and transition, and planning and implementegvice management
technologies. The final chapter is called challepggitical success factors and
risks. This includes risks to successful servicaamns or even loss of services.
The appendix includes complimentary industry guidanevhich includes

information about related frameworks and methodekgand guidelines for
communication in service operation, which descritesdifferent occasions that
require communication. It also contains Kepner &rnejoe’s method to analyse
problems, Ishikawa diagrams, a detailed descripgidiacility management, and a
chapter about physical access control.

In an ITIL service lifecycle context the service ogi@n is in the middle
layer (see figurel). Its main sources of input éoviee operation are service
transition and design. There is also input fromviser strategy and continual
service improvement. The major recipient of thepatitis continual service

improvement.
2.1.5 Continual Service Improvement
The Continual Service Improvement (CSI) “volume \pdes instrumental

guidance in creating and maintaining value for @omgrs through better design,

introduction, and operation of services” (OGC 20Q7g6). The main purpose of
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CSl is to assure and improve the alignment betwBerservices and the
corresponding business processes. The key procdbssivolume is the 7-step
improvement processes. The seven steps in thiegsoare to define what you
should measure, to define what you can measuggther the data, to process the
data, to analyse the data, to present and usenthemiation, and to implement
corrective action.

This volume includes nine chapters like the otloerr fbooks. Chapter one is the
introduction chapter and chapter two contains gdrnieformation about services
and service management. It also includes an owerai®out the continual service
improvement fundamentals. Chapter three is calledhnticual service
improvement principles. It contains a number ofidsepincluding CSI and
organization change, ownership, role definitionstemal and internal drivers,
service level management, the Deming cycle, semieasurement, knowledge
management, benchmarks, governance, and framewoddgls, standards and
quality system. The Deming cycle follows the planatheck-act approach and is
critical “in the implementation of CSls, and foethapplication of CSI to services
and service management processes” (OGC 2007f,. gC2@pter four is all about
continual service improvement processes. It intceduthe 7-step improvement
process. Other processes include service repodargice management, return on
investment for CSI, business questions for CSlI, sedice level management.
Chapter five introduces continual service improvetmaethods and techniques.
The included topics are methods and techniquegssisgents, benchmarking,
measuring and reporting frameworks, the Demingey€SI and other service
management processes, and a summary. Chapter sikoigt organizing for
continual service improvement and contains inforomatabout roles and
responsibilities that support CSI, the authoritytnia and a summary. Chapter
seven discusses technology considerations, esiyed@dls to support CSI
activities. The categories of tools include IT segvmanagement suites, event
management, knowledge management, performance weraeat; financial
management, and others. Chapter eight is calletemmgmnting continual service
improvement and starts by discussing critical adersitions for implementing
CSl and by answering the question “Where do I'st@ther topics in this chapter
are governance, CSI and organization change, ammncmication strategy and

plan. It also contains a summary. Chapter nine cetaplthe book by providing
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information about challenges, critical successadia;tand risks. The appendix
offers complementary guidance to related framewari¢ methods and how they
can support the continual service improvement E®ce

This volume also states that it might not be eassutcessfully implement
CSI and that “it requires a change in managemedtssalf attitudes and values
that continual improvement is something that néedse done proactively and not
reactively” (OGC 2007f, p.168). Continual Servieeprovement is a key part in
the ITIL service lifecycle. It receives input fromll service strategy, service
design, service transition, and service operatRecipients of the output are

service strategy, service design, and serviceitiams
2.2 RELATED FRAMEWORKS

According to the OGC (2007a) ITIL is closely rethteo a number of other
frameworks and standards. The related standartisdem¢he ISO/IEC 20000 and
the ISO/IEC 27001. ITIL is also related to the I®uw@rnance framework Control
Objectives for Information and related Technolo@O@IT). In a joint effort the
ITGI and the OGC, with the support of the itSMFbfished a document that
provides a general overview of and mapping betw@@BIT, ITIL and the ISO
17799 standard (ITGI & OGC 2005). In addition ITik related to the Project
Management methodologies Projects in Controlledirénments (PRINCEZ2) and
Project Management Body of Knowledge (PMBOK). Otfetated methodologies
include the Software Engineering Institute’s Capigbi Maturity Model
Integration (CMMI), the OGC’s Management of Risk8 0_R), the eSourcing
Capability Model for Service Providers (eSCM-SRE Telecom Operations Map
(eTOM), and Six Sigma. In the following sub-secio@OBIT, PRINCEZ2,
PMBOK, the different CMMs, and Val IT are introdacén more detail. The
ISO/IEC 20000 series will be discussed in the custoservice sub-section that

follows in more detail.
2.2.1 COBIT

COBIT (Control Objectives for Information and reddt Technology) was first
developed by the Information Systems Audit and @drffoundation (ISACF),
the research institute of the Information Systenuslifand Control Association
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(ISACA). In 2003 ISACF changed its name to IT Gmasrce Institute (ITGI).
The first version of COBIT was published in 1996a:8len 2 was published in
1998 and followed by version 3 in 2000 and verglan 2005. In May 2007 the
current version 4.1 was released.

COBIT describes four different stages in the lifdeyof information
systems. The four domains are Planning and Orga(#€8), Acquire and
Implement Automated Solutions (Al), Deliver and $ag (DS), and Monitor and
Evaluate (ME). In each domain COBIT describes adfetontrol objectives,
which describe business processes that should é@ asd control processes,
which will help to manage and control the comphgxit the IT structures as well
as the rapid change the occurs in the IT envirotisn@ebreceny 2006).

While ITIL focuses on IT Service Management, COBIPurpose is to
enhance IT Governance. ITIL provides companies witbrmation about how it
should be done rather than what should be doneddrdgify what has to be done
to achieve IT excellence companies should implen@&DBIT (Robinson 2005;
ITGI 2007).

The primary focus of COBIT is the alignment of thee of IT with
business strategies to achieve the organizatiavabsglt is widely used in public
and private sector organizations around the wddspecially in the area of
financial organizations, there is a widely spreag wf COBIT (Ridley et al.
2004). There are numerous reasons why COBIT isidelyvaccepted. One of the
more important reasons is that COBIT is open stahdad free of any costs. The
importance of COBIT also increased with the passdgbe Sarbanes-Oxley Act
in 2002. This act requires the use of a suitabldrobframework to evaluate an
organization’s Internal Control over Financial Repw (ICFR) and COBIT is
suitable for the evaluation of IT Controls (Debneg2006).

COBIT Management Guidelines also include a uniqapability Maturity
Model (CMM) that will be introduced in more detailsection 2.3.4.4.

2.2.2ValIT
Val IT is also an initiative of the ITGI. The mapurpose of Val IT is to assist
organizations in maximizing the value of the IT@stments. The ITGI argues that

“Val IT, supported by the control framework in COBIlprovides a one-stop,

credible and codified source to support the creatibreal business value from
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IT-enabled investments” (ITGI 2006, p. 7). Val Ioneplements COBIT rather
than concurs with it. While COBIT focuses on the@&xtion, Val IT’s focus is on
the investment decisions and realisation of beneflTGlI argues that a
complementary adoption of Val IT means greater cbaneo increase the overall
value of IT for the organization (ITGl 2006). Vd Follows a set of principles
applied in value management processes and its rmetcan be measured by key
performance indicators.
Val IT will help to realise the benefits of IT instenents through “increasing the
understanding and transparency of costs, risksbandfits and the probability of
selecting those investments with the highest paentturn”. It will also
“increase the likelihood of success of executinpted investments such that
they realise or exceed the expected return” (ITGE&, p. 8).

Currently the focus of Val IT is mainly on IT-enabllinvestments, but the
ITGI intends to expand Val IT in the near futuretbat all IT areas and services

are covered by it.

2.2.3 PRINCE2

PRINCE2 (Projects in Controlled Environments) iseoof the major project
management methodologies alongside PMBOK (seeose2tB.4). PRINCE was
initially developed in 1989 by the Central Compuéerd Telecommunications
Agency (CCTA) of the UK Government as an IT projectanagement
methodology. PRINCE2 was released in 1996 as a ngameric project
management methodology. Today PRINCE2 is maintaaretimproved by the
OGC.

PRINCE2 uses a process-driven method and is divided® major
processes. According to Bentley (2001), each psodescribes when and by
whom something should be done and defines exadtht the action should look
like. The processes follow a logical order andtstath the starting up a project
(SP) process that is followed by the initiatingraject (IP) process. Subsequent
processes are controlling a stage (CS), managirglupt delivery (MP),
managing stage boundaries (SB), and closing aqir¢@P). The remaining two
processes, directing a project (DP) and plannirng, (Eontinue through the whole

project. Each of these processes now has a nunfbeulsprocesses, which
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describe the actions that should be taken to fti&t step of the project in more
detail. PRINCE2 has a total of 45 sub-processes.
Each project that runs under PRINCEZ2 should inclitleight processes in some
fashion. Despite that each project is unique argamrzations should carefully
examine and evaluate the methodology and tailtr the specific project needs
(Bentley 2001).

Today PRINCE? is the de facto standard for projeahagement in the
UK and 50 other countries worldwide (OGC 2008). éwiing to the OGC
(2008), “PRINCE?2 is recognized as a world-classrmational product and is the
standard method for project management”. It iselyichdopted in private and
public sectors and can be applied to any type ajept unlike PRINCE, who was
developed to be an IT project management methogd¢B®entley 2001).

2.2.4 PMBOK

The Guide to Project Management Body of KnowledgelBOK® Guide) is not
strictly a project management methodology like PRE® but more of a process-
driven guide that provides the required informatitm develop individual
methodologies. It was first published in 1987 by Broject Management Institute
(PMI). The latest publication was the version 3l@hed in 2004. PMI describes
the project management body of knowledge (PMBOKtl#s sum of knowledge
within the profession of project management” (PM02D To establish their own
project management methodology, organizations shosé “A Guide to Project
Management Body of Knowledge (PMB&KGuide)” published by the PMI to
identify the best practices in project management.

The PMBOK® Guide is organized into three different sectiofibese
sections are called the project management franiewbe standard of project
management of a project, and the project manageknemiledge areas.

The project management framework “provides a basracture for
understanding project management” (PMI 2004, pw#jle the section two, the
standard of project management of a project, “$@sciall the project
management processes that are used by the prepgaut to manage a project”
(PMI 2004, p. 9).

In section three the PMBJK Guide recognises five basic groups of

processes and nine knowledge areas. The five lpsiesses are initiating,
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planning, executing, controlling and monitoringdariosing. The nine knowledge
areas recognised in PMBGHare project integration management, project scope
management, project time management, project casgement, project quality
management, project human resource managementecpropmmunications
management, project risk management, and projemtupgment management.
PMBOK also identifies 44 processes that each belorane basic group and one
knowledge area. The result is a matrix represamadtiat links processes, basic

groups and knowledge areas.
2.25CM

This sub-section presents literature on the cajpabilaturity models that are
currently in use. The Capability Maturity Model (GM, the Capability Maturity

Model Integration (CMMI), the capability model dfe ISO/IEC 15504 standard,
which is also called Software Process Improvemadt@apability Determination
(SPICE), and the COBIT 4.1 capability maturity miodes described in more

detail below in the respective sub-section.
2.2.5.1 CMM

The Capability Maturity Model was developed by tBeftware Engineering
Institute (SEI) of the Carnegie Mellon Universifyhe major intention was to
offer software organisations a tool to improve tiseiftware processes.

The CMM is organised into five maturity levels. ledvone is called
“Initial” and describes a status where most of Swftware processes are
characterised as ad hoc and few processes are dlefiradl. Level two is called
“Repeatable” and is meant to describe the abilitycompanies to repeat
successful projects through the use of basic prajgganagement processes.
“Defined” is the third level that uses a standaedizsoftware process for
management and engineering activities. The fonklles called “Managed” and
describes an organisation where level three isrer@thby detailed measurement
of processes and products. The fifth and final llesecalled “Optimising” and
requires continues process improvement and piloimgovative ideas and
technologies in addition to the other requirements.

2.2.5.2 CMMI
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The Capability Maturity Model Integration (CMMI) & successor of the CMM. It
was developed by members of Industry, Governmethtlaa SEI. The version 1.1
was first released in 2002 and was followed byigerg.2 in 2006.

The goal of the CMMI was to incorporate the CMM’yg mtegrating
different models into one framework. The initial apgch was to integrate three
popular source models, the Capability Maturity Mode Software (SW-CMM),
the Systems Engineering Capability Model (SECM), #mal Integrated Product
Development Capability Maturity Model (IPD-CMM), mone framework. (SEI
2006).

2.2.5.3 SPICE or ISO/IEC 15504

Software Process Improvement and Capability Deteation (SPICE) or
ISO/IEC 15504 is a framework for assessment methbdgas developed by the
International Organization for Standardization ()S@nd the International
Electrotechnical Commission (IEC) in a joint eff@md was originally derived
from the SEI's CMM and the process lifecycle stadd&0O 12207.

SPICE uses a reference model to link the proceserdiion with the
capability dimension. There are a number of defipemtesses that are rated on
the capability scale. SPICE uses a zero-based 6t [guale to express the
capability of the defined processes. In ascendmdgro the scale levels are called
incomplete process, performed process, manageckegmpoestablished process,
predictable process, and optimizing process. Tipatwaty of processes can be
measured through attributes. SPICE defines ninterdift attributes that are
attached to five of the six scale levels. The lezerlo has no attached attributes
and level one has just one attribute while levels to five have two attributes
each. The attribute for level one is called Progestormance. The attributes for
level 2 are Performance Management and Work Probliactagement. Process
Definition and Process Deployment are the attribotdevel three. The level four
attributes are called Process Measurement and $ar@entrol. Attached to level
five are Process Innovation and Process Optimizationally each of these
attributes is rated on a four-point scale to deiteenthe final capability level of

each process.

2.254C0OBIT 4.1
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COBIT’s Maturity Model is directly derived from th8ElI's CMM (Debreceny
2006), except that COBIT uses a zero-based 6 poalé instead of the one-based
5 point scale in the CMMs. The additional zero déss a state where the
capability of an organization to fulfil actions & certain area is non-existent.
According to Debreceny (2006) the CMMs are onehef najor parts of COBIT

and also one of the reasons for its current success
2.3 PERSPECTIVES OF CUSTOMER SERVICE

The Institute of Customer Service (ICS) definestamer service as “the sum
total of what an organization does to meet custoexgrectations and produce
customer satisfaction” (ICS 2008, p.1). Customervise includes internal
customers as well as external customers that angected to an organization in
any way. In my case the customers are definediastglthat are connected to an
organization’s IT department or to any IT-enabled/ees. The IT department is
seen as a service provider to the employees, sup@ind customers.

Hochstein et al. (2005a) claims that the currenaticn between IT
departments and internal customers seems to becoone and more like a
traditional client-supplier situation, where theéeimal IT must face its external
competitors. They also found that reference moaets a helpful tool in the
transformation process of traditional developmergrdated IT department to
service-oriented internal suppliers. Prior resedotind that a higher level of IT
planning, control, organization, and integratiom aenprove an organizations
customer service and that especially a high levéTl arganization and control is
necessary to achieve an IT-enabled customer f¢kasimi et al. 2001). Internal
IT services can include for example the provisidniTo enabled solutions, IT
helpdesk, or the development or customization dfwsok. External IT services
can include a variety of services, like online sabwlutions, integration of
customer in supply chains, or simply the provisodnnformation about products
and services.

An important role in customer service, especially an information
technology context, plays the ISO/IEC 20000 sexdsch is derived from the BS
15000. It is the first international standard omn Fb service management. The
ISO/IEC 20000 series consists of two major partee first part, called ISO/IEC
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20000-1:2005, outlines the specifications and isceoned with the requirements
of organizations to provide managed services ®citstomers. The second part,
called ISO/IEC 20000-2:2005, is a code of practitsemain purpose is to provide
organizations with information to the best pradioe service management. The
OGC describes the relationship between ISO/IEC QQ0O@ ITIL in the way that
“ISO/IEC 20000 provides a formal and universal de@d for organizations
seeking to have their service management capabiktiidited and certified. While
ISO/IEC 20000 is a standard to be achieved andtaiaéd, ITIL offers a body of
knowledge useful for achieving the standard” (OGO, p. 7).

2.4 BUSINESS VALUE

IT can add value to the business in a number &éreifit ways. For example, the
potential business value of IT includes the cajigbib enhance product variety,
faster development of new products and reducedr eates (Luftman et al.,
1993). Luftman et al. (1999) also found that itnre likely that it is “the
enhancement of distinctive capabilities througloinfation that will provide the
most value to the business”

An important factor to create value from IT investits is to ensure that
IT strategies and business strategies are aligaegg Henderson et al. 1993;
Luftman et al. 1993; Luftman et al. 1999). Mosttloé alignment models we can
see today are based on the initial model develdpe#ienderson et al. (1993)
which created much interest in this area.

To determine the business value of ITIL we havéotk at the benefits
that organizations hope to achieve when adoptieglThL framework. As we
learned in Chapter 2.1, the OGC promises a lotevfebts for companies that
adopt the ITIL best practice framework like reducedts, improved IT services
through the use of proven best practice procegs@spved customer satisfaction
through a more professional approach to servicdeeatg| standards and guidance,
improved productivity, improved use of skills andperience, and improved
delivery of third party services through the speation of ITIL or ISO 20000 as
the standard for service delivery in services prements (OGC 2007a).

We also learned that another major advantage dT knadoption is the

fact that ITIL enables the IT departments to réaster to changed business needs
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(Murray et al. 2007) and the fact that “custometisgaction and operational
performance improve as the activities in the ITlanhiework increases” (Potgieter
et.al. 2005, p. 166). In addition to these benefischstein et al. (2005b)
identified ITIL as a reference model that can helpeduce costs and risks in the
restructuring process from development-orientated service-orientated IT
departments.

Other studies identified “improved focus on IT seev management, more
rigorous control of testing and system changes,enpoedictable infrastructure,
improved consultation with IT groups within the angsation, smoother
negotiation of SLAs [service level agreements], oeduserver faults, seamless
end-to-end service, documented and consistentrMiceemanagement processes
across the organisation, effective CAB, and coestsiogging of incidents”
(Cater-Steel et al. 2006, p. 7) as well as “cleswice orientation and the quality
of IT services respectively”, “efficiency due toastlardization, optimizing of
processes and process automation”, and “transpagertt comparability through
process documentation and process monitoring” (Heshgt al. 2005a, p. 5) as
the major benefits that could be realised in comgmthat use ITIL.

There are some benefits included here that carcthlirenhance the
financial results of a company, like reduced coSther benefits will add value to
business through more indirect channels, like imgdosustomer satisfaction and
improved customer service. Overall most of theseebts, if they can be realised,
will clearly have a very positive effect on an amgations performance and

results.
2.5 CONCLUSION

The literature review above provides an overviewhef context of this thesis so
that the area and subject is defined. The maincsopre ITIL, especially the
Version three, including the five ITIL core boolad the related frameworks.
Other topics of related interest include businealier and the perspectives of
customer service.

This chapter gives a lead into identifying areaswinich the possible
benefits of the use of the ITIL framework can beifd. Furthermore, the

understanding of the relationship between ITIL amethted frameworks and
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methodologies, like COBIT, PRINCE2, PMBOK, Val I'Bnd the different
CMMs have been noted. The potential business vafu& control and service
management frameworks is a more difficult problemaaand deserves further
investigation. Also the relationship between custonservice and business
benefits is a related problem area.

The relevant research question that fits both proldreas would be:
What are the perceived benefits for customer semithe use of ITIL?

The next chapter will introduce a review of similatudies and the
methodology to answer this question, the approachlieitations of the selected
methodology.
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Chapter — 3 Research Methodology

3.0 INTRODUCTION

The previous chapter has identified the relevdetdture that is concerned with
the topic for research. The benefits of ITIL useaevielentified and grouped into
different clusters. The relationship between ITvEer management and customer
service was also identified. Furthermore the impiett ITIL and customer
service can have on the business were reviewedlit€heture review delivered a
researchable question but did provide guidance dsw to develop a research
model and the appropriate research instrumentedb & model. Data and its
collection also were not defined in the theory egwi

In this chapter a research framework is developet aaresearch model
defined. In the first step five similar studies aggiewed to identify the research
methodologies used by other researchers in thattieg. These studies were
chosen because they show significant similarityhwdifferent aspects of this
thesis. The next step is to design the researchefraork to be used. In this step
the previously reviewed publications and Chaptaevews will be taken into
account. There is also an outline of the main mesemstrument used to obtain
the data sample. Next the research model will lmated and hypotheses are
defined for the proposed relationships of the olestrvariables. Then the data
requirements will be outlined in detail. Finally thenitations of the research
methodology will be mentioned and a conclusion anchmary of this chapter

presented.
3.1 SIMULATION THEORY

“A simulation is a functional model that imitatdset behaviour of a reference
system” (Klabbers et al. 2006, p.ix). In currentdapast research projects
simulation has often been used in cases wherelif@adxperiments could be
dangerous or difficult to perform. Another case rehgimulation is a useful tool
is when real-life data can hardly be collectedhit case a simulation can be used
to generate a data sample that represents thetegpeal-life data.
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In this case it is predicted that access to thditguz data required to answer the
research question would be difficult and the tirequired may be greater than
that available.

In general a simulation uses a model of an aaibgct and performs a
certain action on the model to determine the behawf the actual object under
different circumstances. The model that is usedtbdse an image of a real-life
reference system with attached rules of interfezefoc the included variables.
The major benefits that can be gained through sitimd include the possibility to
observe whole systems instead of examining small plthese systems. In
addition simulation can be used to optimize théguerance of a model and draw
conclusions on how to improve the real-life system.

Other benefits include higher cost efficiency. daneral simulation is
much cheaper than field work, because no specjgreses are required. Today
even the most of the complex simulations can béopeaed on PCs. Another
benefit is the time efficiency. As mentioned abaumulations can be performed
on a private computer, and no special conditiongeht be considered. In
addition no time to wait for responses is required.

Last but not least simulations are easily repéatabd allow therefore a
broader range of usability. For example differemida products could be tested
under the exact same conditions. The next two sabems report progress in
improving the generality of simulation and the acdowf possibilities for

complex agent contexts.

3.1.1 From Math Models to Agent Theory

A model is an image of an actual object. One camdlithat applies is that the
rules of correspondence are defined. These ruéds bow the image has to be
interpreted to be a model of the original objeckafibers et al. 2006). There are a
number of different types of models. These inclgdantitative and qualitative
models. Klabbers et al. (2006) defines the diffeeeof these two types as
qualitative being only able to measure the valughef attributes in relation to
each other while quantitative being able to measbsolute values and changes

over time.
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Each of these types of model has a number of sebtymcluding
mathematical models as subtypes of quantitative lmode

In Figurel a representation of a model cycle deyeddoby Klabbers et al.
(2006) is elaborated. This model cycle illustrétes processes involved in model
building. The model is the image of an actual mfiee system. The reference
system and the disciplinary rules of interfereragether with the information and
data needs can be seen as the input to the modghol¥s, techniques, and
instruments are the tools required to perform tleeleh building and to carry out
the experiment. Data analysis is another tool toluew@ the result of the
experiment and to provide information for the caisadns. The knowledge gained

in the whole process will increase the knowledgeualthe reference system.

deduction
analysis
—P
iscipli thods
disciplinary | ’ . metho
rules of MODEL techniques
inference e A <4—— instruments
* i conclusions
@formation @W
needs v

Reference System

Figure 3.1: Representation of the model or empirical cycle (Klabbers et al. 2006, p.106)

Klabbers et al. (2006) identifies two major phaseshe model development
process. The first step would be to “frame the eptwal system of feedback
loops” (Klabbers et al. 2006, p.108). The secorep s& the mapping of that
system into a flow diagram of the mathematical nhode

There are also a number of different generic systigvat are being used in
model building. These systems include descriptivé maormative systems. Both

systems are basically input-output systems witinddfthroughput mechanism.
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In addition to the basic functionality the normatisystem has a so-called
agent implemented as internal mechanism. This agas¢d system is mainly
used to improve the performance of a system (Klebéeal. 2006).

In addition to the distinctions made above thereaiglassification of
models by Randers (1972). He defined four class@soalel maturity. In class 1
all assumptions that were used to develop the madebased on the creator’'s
intuition or general knowledge about the refereagstem. Class 2 models are
based on the consensus among experts and thenteliéstature in addition to the
requirements for Class 1. Class 3 adds formal tqadles that allow demonstrating
the capability of the assumptions to generate weald data. In Class 4 the
additional requirement is made that the model lbabet able to reproduce the

behaviour of the reference system.

3.1.2 Games

The games theory is an advancement of the traditisimulation methodology.
According to Klabbers et al. (2006) gaming methodwl offers a broader scope
and enhances the simulation theory by other theaié&nowledge. Furthermore
it is said that games are not confined to one plis@ but rather cross different
disciplines. Referring to distinctions made in {hevious chapter between the
different generic systems, gaming has to be akamttd the normative systems. To
take full advantage of this methodology this cirst@mmce has to be considered in
the design and assessment stage of the gaming cycle

During the game design process a number of quesstiave to be
addressed in order to improve the validity of thedel or game as representation
of an actual reference system. The answers to thgsstions have to determine
the client, the purposes of the game, the subjettem the intended audiences,
and the context of use. Furthermore it is crudial the participants are aware of
any rules and restrictions concerning the procegsaiing.

The participants of the gaming exercises will fifoy building knowledge
about their behaviour, both individual and as aigr@and the impact they have on
the behaviour of the system. If the game was dedigas a model of a social
system, these conclusions will have an impact épeesenting reference model
(Klabbers et al. 2006).
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Figure 3.2 shows the adjusted model cycle (seer&i§ul), now called
game design cycle (Klabbers et al. 2006). The majdference is the
decomposition of the initial reference system itoreferential and a self-
referential system. These two systems are intemxied. Another difference is
the switch from disciplinary rules of interferenee the model cycle, to
transdisciplinary styles of reasoning in the gamayge.

Exercise
transdisciplinary methods
styles of Model —>> techniques
\ reasoning +&— instruments

“information Sr—— knowledge production
-._heeds — \ and utilization
/ reference system '
natural environment \— + social and human
technology domain J dimension

referential system self-referential system

Figure 3.2: Representation of the game design cycle (Klabbers, 2006, p.125)

3.2 REVIEW OF PREVIOUS STUDIES

In this section five studies are reviewed to idgntiow other researchers chose
and explained their research methodologies. Thieskes were selected because
of their similarities with this research projectll Af the studies us a quantitative
approach to gather their data.

The first study by Hogan (2001) is concerned wité treation of a new
construct to measure the creation of value in bgshi@-business relationships.
This study uses a Monte-Carlo simulation to testrésearch model. The second
study by Karimi et al. (2001) tried to identify timpact of IT sophistication on
customer service in organizations where IT has wa rkde in marketing and
operations. To test their hypotheses they used reeyguapproach issuing a

questionnaire to over 1000 IT senior executiveiniancial organizations.
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The third study was written by Brush et al. (198@)l the intention was to
compare different indicators of the importance opaticular effect on the
profitability of business units. The research methogy consisted of a Monte
Carlo simulation approach. Vickery et al. (2003)ter the fourth study that is
reviewed in this chapter. Their main purpose wasestablish a relationship
between supply chain management, customer senarpel the financial
performance of organizations. They used a survegbtain their data and sent
questionnaires to 150 CEOs of supplier compani¢saryS automotive industry.
In addition they used a simulation to validate tliesearch model. The last study
in this chapter was written by Tallon et al. (2000he main purpose of this
research was to develop a process-oriented modebkthble to assess the impact
that information technology has on critical busseactivities within an
organization’s value chain. They used a survey @gr and sent questionnaires
to approximately 1500 companies worldwide.

Reviews of each follow in the sub-sections below.

3.2.1 Expected Relationship Value

The first study to be reviewed in this chapter afled “Expected Relationship
Value: a Construct, a Methodology for Measuremeand a Modelling
Technique” and was written by John E. Hogan in 200 main purpose of this
study was to “propose a new construct, expectedtioekhip value, and an
innovative method for its measurement” concernihg treation of value in
business-to-business relationships. They devel@ednstruct called expected
relationship value (ERV) that is able to assist agggment in measuring the value
of relationships with other businesses (Hogan 200Hhe similarity to my
research is the fact that they created a linkaged®s®n quality constructs and a
value creation variable.

His research methodology consisted of four majoages, called
identification of value centres, assessment of dacgies, modelling the
relationship, and analysing key variables. He cotetl a series of structured
interviews with the intention to “systematically ptare the embedded
organizational knowledge of the relationship” (Hog2001, p.342) between the

involved organizations and their partners.
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The data that he derived from the interview was thsed to define the
range of values for each variable in his ERV modeis model was than tested
by using a Monte-Carlo simulation. The output abthimulation provided him
with a value for the relationship between the twwolved organizations. This
simulation step was then repeated over multiplastrio estimate a probability
distribution of the estimated relationship value.

3.2.2 Impact of IT management practices on customeservice

The study is written by Karimi, Somers and Gupta2001. The title of this
publication is “Impact of Information Technology kEgement Practices on
Customer Service”. The main purpose of their palblon was to identify if there
are different IT management practices in use irmiations where IT has a key
role in marketing and/or operations. They found thdeader firms (firms where
IT has potentially a high impact on marketing amerations) have a higher IT
management sophistication and are able to impituoeie tustomer service through
a number of IT-based solutions.

They started by developing 4 hypotheses from amnsxie literature
review. The study hypothesised that there areréifiees in IT planning, control,
organization, and integration between companies llhae a different level of
sophistication toward information technology. Thesed a quantitative approach
in their data collection process and their researas of exploratory nature. They
send questionnaires and a letter of explanatioovés 1000 senior executives of
IT departments at financial sector organizatiorfeeylmeasured the responses to
their questions using a 5-point Likert scale. Tegponse rate was approximately
21 percent. They used coefficient alpha to as$esseliability of their measures.
They included several measures to validate theearh instrument. First they
pre-tested their questionnaire with a data samptaimdd from 21 randomly
selected companies in the financial sector. Theyjueled these companies from
further analysis. Then they conducted over one mi@aani structured interview
with IT senior executives for further validationtbiir questionnaire. They finally
held a research workshop with colleagues to reckivher input for possible

improvements in the study and the instruments used.
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A one-tailed t-test was used to test the convenrgalidity and validity was
achieved. To test the discriminant validity they lgs@d bivariate correlations
between each of the scales and compared the avietaggeale correlations to the
Cronbach Alphas. They also established construadityaby testing wether all
items in a scale contributed to a single factoreyleould confirm their entire
hypotheses with the results of their data analysis.

3.2.3 Corporate and Business Effects

This study is called “What does a small corporaffecé mean? A variance
components simulation of corporate and businessctsff and was written by
Brush and Bromiley in 1997.

The main purpose of this study was to compare reiffeindicators of the
importance of a particular effect on the profitapibf business units. Their focus
was on variance components estimates. They fouridhibae estimates are not
linear indicators of the importance of differenttfars and their contribution to the
profit generation process. With their research thksp took position to a widely
cited publication by Rumelt (1991).

The methodology they used to test their hypothegas a simulation
approach using the SAS procedure Proc Varcomp rtergee their estimates for
their math models. They used a customized Montéo@agethod to generate their
initial input data and tested three different medtiat they created from an
extensive literature review.

These models represented the different assumptodnselationships
between the corporate effect and the business. umitggldition they implemented
a sensitivity analysis to improve the results oifrteemulation. They also limited
the number of effects in their simulation to twbe tcorporate and the business
unit effect.

The justification for that is that additional effecwould not generate
additional value for their purpose. Their preseatatof the empirical result
included an investigation of the distribution of tpenerated estimates to ensure
the reliability of the results. They concluded thdbt of the assumptions made by
Rumelt (1991) are premature and not conclusive.
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3.2.4 Effect of IT on Customer Service and Financld&Performance

This study was written by Vickery, Jayaram, Drogel £alantone (2003). The
title of the study is “The effects of an integratisupply chain strategy on
customer service and financial performance: anyaigbf direct versus indirect
relationships”. The author chose the study althoigh concerned with supply
chain strategies, because it has a huge similaritythe thesis in a way that both
studies are trying to examine a relationship betwaeeertain area in the IT field,
customer service and financial performance or in gage business value. The
main purpose of their study was to examine the icapbns of supply chain
strategies on customer service performance follobsedinancial performance.
They found that customer service is a full mediabmtween information
technology and financial performance.

The authors proposed a research model with 4 vagabhd defined
hypotheses for three direct relationships and owkract relationship between
these variables. They used a quantitative apprtmacbtain their data sample. As
respondents they chose the CEQO’s of the top 15€perdently owned first tire
suppliers of the Big 3 in the North American autdéive industry. They received
57 responses and a response rate of about 38%.

To validate their research instrument they usedreelpaf experts as first
step. Throughout their questionnaire they usedvarspoint scale for all items.
They also obtained actual values for the finangedrformance of the
organizations and performed correlation testingsoalbjective measures versus
actual values and found that the subjective measare sufficiently valid
indicators. They also performed a confirmatory dacanalysis to verify their
measures and achieved positive results for conmgrdescriminate and construct
validity. To evaluate the overall model fit theydhto use simulation analysis
because of their small sample size. They foundfithef the initial model as
satisfying. They also found support for all hypdatised direct relationships but no
support for the indirect relationship between sypphain integration and

financial performance.
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3.2.5 Information Technology and Business Value

The fifth and final study that is reviewed in tlukapter was written by Tallon,
Kraemer and Gurbaxani (2000). The title of this pa#tion is “Executives’
Perceptions of the Business Value of Informationh®logy: A process-oriented
Approach”. The main purpose of this research wadetcelop a process-oriented
model that is able to assess the impact that irdoam technology has on critical
business activities within an organization’s vattrain. One of their findings was
that management practices such as strategic alignieed to a higher perceived
levels of IT business values.

This research project used a quantitative appréarcthe data gathering.
They defined 6 hypotheses that were concerned podsible benefits of more
focused goals for IT and the impact of better eatdun techniques. To create
their data sample they sent questionnaires by nmilpproximately 1500
companies worldwide. These companies were listesiroilar to those listed in
the Fortune 1000. Their target audience includedwnag not restricted to the
business executives of those firms. They receiv@&t r@sponses with an overall
response rate of 20.3 percent.

To determine if their responses varied by diffeffactors, like location or
size, they used a one-way analysis of variance fmmhd no significant
differences. They used a seven-point Likert scalgheir questionnaire. They
classified the organizations into four groups adowy to their responses. These
groups represent the level of sophistication thatdrganizations showed in the
context of IT impact on operations and marketing va@lidate these grouping they
used a discriminant analysis. After performing dacanalysis and reliability
measures they formed composite variables for sitical business activities.
Finally they tested if there were differences iali@ng the IT impact using a one-
way analysis by focus groups. They found that tBecgived realization of IT
business benefits is directly related with the l@fesophistication an organization
shows towards IT. They also found that organizapenceive benefits from IT

mainly in those areas where they want their IT d@pents to focus on.
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3.3 THE RESEARCH DESIGN

This section is concerned with the design of tteeaech. First the learning and
valuable input from the previous section is revidwEherefore the methodologies
are compared and the methodology for this researsklected. An introduction
to the Monte Carlo method is given and its propasssl specified. In conclusion
information to the hypotheses and the initial resteanodel are given.

3.3.1 Review of Learning from Previous Studies

The review of previous studies shows that themeoisone single approach that
can be identified as the best approach to perfasearch in the IS field. All
reviewed studies take a quantitative approach &a gathering and processing.
While some studies (Tallon et al. 2000, Karimi et2801, Vickery et al. 2003)
use a survey as instrument for the data gatherioceps the other studies (Brush
et al. 1997, Hogan 2001) use a simulation apprdzded on a Monte-Carlo
method to generate their data sample. In additiaokéry et al. (2003) used a
survey to gather their data sample and a simulatogetermine the fit of their
research model. Unfortunately they did not spewaihat kind of simulation they
used and how they implemented that process intortirethodology.

The three studies that used a questionnaire aslactagather the data
sample implemented a mostly similar research metlogy. They used an expert
group for a first evaluation of their questionnased to identify major issues.
Subsequently they performed a pilot study to gathelata sample to test and
improve that scales of their questionnaire. Thetrsgp was to issue their
questionnaire to the potential respondents. Findilgy used the same statistic
measures to evaluate the final data sample. Asiomeat above Vickery et al.
(2003) had to use a simulation to determine theofiittheir proposed model
because of their relatively small sample size.

The two studies that used a simulation approaahfal®wed a slightly different
methodology. While Hogan (2001) based the rangeabfes and the distribution
of these on information gathered mainly througlitired interviews, Brush et
al. (1997) defined their distributions through ewiof previously done studies in
their area.
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In addition Brush et al. (1997) used a sensitiatyalysis and tested
different model to identify the most likely case.

In this thesis a simulation using Monte-Carlo metHor generating a
random data sample is used. The decision to usentkthod is based on the
opinion of the author that it would have been wifficult to obtain the required
number of participants for the survey approach \eitpertise in the field of IT
service management area. Lowering the standard eqiiined knowledge
concerning ITIL and IT service management for ggsttion in the survey would
have been inevitable. Therefore a simulation apgroseems to be the best

approach.

3.3.2 Monte Carlo Method

The idea of the Monte-Carlo method is to generatelom numbers for variables
in a system so that it can be tested without alifeadata sample. The term
Monte-Carlo in the context of research simulatiocasvirst used by Metropolis
and Ulam (1949).

To generate a data sample that is relevant, diggsstatistical distribution
of the estimates has to be applied to the spegdimbles. To determine the best
shape for the statistical distribution that shaoddcomparable with real-life data,
a number of available resources, including previstwslies, market research, or
expert knowledge, are to be reviewed. Sensitivitglgsis with worst case, best
case, and expect case scenarios has to be cousi@eresitivity analysis will be
discussed in more detail in section 3.5.4.

The Monte Carlo method is widely accepted and usedsearch where it
is not possible to obtain a real-life data sampBlesearch areas that often make
use of simulation methods include medicine, physikedustry, chemistry, and
mathematics. More recently simulation has beenldped to include multi agent
games and the simulation of social realities (K&aklet al. 2006).

One of the major advantages of the Monte Carlo nakfbo generating
random data samples is its simplicity. While othexthods are often much more
sophisticated without adding additional value to ttesearch, Monte Carlo
simulation is focused on the core points of usimgugation as a methodology in

research. It also provides flexibility where conxiies can be sequenced
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(layered) or weighted in keeping with the interawtiof variables and values

tradeoffs.

3.3.3 Research Design

The previous sections were used to identify theentrliterature, a number of
similar studies and the methodologies that they isayather the data sample for
their research, and other considerations that wedten into account with the
design of the research methodology. This sectidmethe research model and
the hypotheses that will be tested against thetenledata. Therefore the factors
identified in the literature review and the reviegissimilar studies are taken into
account. The proposed relationships between thablas identified by previous
studies are also considered.

These reviews enable the identification of the nimnefits that the use of
ITIL promises. Those benefits that are able toumrice customer service were
selected. It was also considered how ITIL can leglis generate business value.

The main research question for this thesis is dta¢dow.

Q1l: What are the perceived benefits for custoreerice of the use of

the IT Infrastructure Library?

The literature that has been reviewed in the previchapters allows researchers
to make assumptions concerning the relationshipwdsn the constructs and
variables involve in the problem area. The reviewtdlature suggests that the
use of ITIL will improve the provision of IT senas, like help desk operations.

Therefore we can define hypothesis 1:

H1: The use of ITIL will improve customer serviceraugh improved

reliability of internal IT services.

Improved Improved Improved
Customer Service Reliability Customer Service

Figure 3.3: Hypothesis One
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In addition other literature suggests that the olS€TIL also has a beneficiary
effect on the consistency of IT services. This Weldd to an improvement in

customer service. Therefore we can formulate hygs$h? as follows:

H2: The use of ITIL will improve customer servicaraugh higher

consistency of IT services.

Use of ITIL Improved Improved
Consistency Customer Service

Figure 3.4: Hypothesis Two

The literature also suggests that ITIL will impro¥e overall quality of services.
An improved quality of services should improve ousér satisfaction directly.

Therefore hypothesis 3 is defined in the followwnay:

H3: The use of ITIL will improve customer servidadugh an improved

efficiency of IT services.

Use of ITIL Improved Improved
Efficiency Customer Service

Figure 3.5: Hypothesis Three

| have also learned from previous research thatufieeof ITIL leads to a higher
client orientation of the IT departments and thevises that they provide to

internal and external customers. Therefore we gaothesis that

H4: The use of ITIL will improve customer servidedugh a higher client

orientation of IT departments and the servicestthey provide.
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Use of ITIL Higher Client Improved
Orientation Customer Service

Figure 3.6: Hypothesis Four

Finally the literature suggested that improved @ungr service can create value to
the business and that ITIL is able to improve custoservice. So the final
hypothesis is formulated as follows:

H5: The use of ITIL will create value to the busiseghrough improved

customer service.

Use of ITIL Improved Business Value
Customer Service

Figure 3.7: Hypothesis Five

The initial research model can now be construdteid. expected that the use of
ITIL has a beneficiary effect on service relialyiland consistency, improves the
guality of those services, and enables a highentlorientation within the IT
departments and their provided services. These factors will lead to an
improved customer service. The final assumptiothat the ITIL-enabled and
improved customer service will provide value to thesiness. The research model
is a combination of all assumptions and looks deVis.

Furthermore service reliability, service consisterservice efficiency, and
client orientation are treated as independent bbsato simplify the proposed

models.
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Figure 3.8: Initial Research Model

3.4 DATA REQUIREMENTS

This section is concerned with the data requiremént testing the model. It
contains an outline of the different path modeét tan be derived from the initial
model developed in section 3.3.3. These path mateldased on the different
roles of customer service. Next the metric modeldach of the proposed path
models is developed and justified. Justificationtlté estimates is based on the
reviewed literature. The next section containsnimfation to the constraints of the
proposed research methodology and the math md8eissitivity analysis is the
main content of the next section. Finally a shedrgiew of sensitivity analysis is

presented and the use in this research is explained.

3.4.1 Path Models

The research design section has helped to idetiidy initial model to be
evaluated. In this section the focus will be on thigerent path models for the
proposed research model. There are different pattefa because of the possible
mediating effect of the Customer Service varialatlined below are three path
models for the three different cases. The differantlels consider the customer

service variable as full mediator, partial mediatord as a variable with no
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mediating effects. In the first case customer serwvs no mediator. There is a
direct connection between Service Reliability, SszviConsistency, Service
Efficiency, and Client Orientation on the one siled Business Value on the
other. In addition we have a relationship betweastamer service and business
value, but no direct or indirect relationships betw the four constructs and
customer service. Figure 2 shows a path model wittie mediating effect.

)
Service
Relicbility

——

.
Service

Consistenc
~—

Business
Value

Customer
Service
.
Service

Efficiency
~— @@

.
Client

Orientatior
——

Figure 3.9: Unmediated Model

The second case illustrates a partial mediatiothefCustomer Service variable
between the four constructs service reliabilityyvee consistency, service
efficiency, client orientation, and the businesfugavariable. In addition to the
indirect connection between the four constructs thiedbusiness value variable,
these four constructs are also directly connecté@t the business value. In
Figure3 the pathways for a partial mediation aesented.
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Figure 3.10: Partially Mediated Model

The last case is the full mediation of customeviser In this case there would be
no direct connection between the four constructs lamsiness value. The only
connection would be through the mediator varialdiégure 4 shows the

relationships of the full mediated path model.

0\
Service
Reliability
—

.
Service

Consistency
- 7

Customer -~ Business
Service " Value
) EEE—
Service

Efficiency
—

)
Client

Orientation
~——

Figure 3.11: Fully Mediated Model

In the final simulation each of these pathways Wi tested individually to

determine the most likely model.
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3.4.2 Metric Model

In this section the metric model that is used ipl&xed in more detail. In
addition estimates for each relationship are preseand justified. All constructs
will have a range of values from 0 to 99. For eachstruct three estimates will
be defined. The estimates will represent the mininvalue, maximum value, and
the expected value for each construct. These #states will later be used to
perform a sensitivity analysis on the model.

Each estimated range of values will be justifigcthe reviewed literature
in Chapter 2 and the review of previous studiessaction 3.2. For some
justifications additional literature is present&tie justifications will be based on
empirical data where available.

According to previously reviewed literature, seeviceliability is very
likely to increase after an organization adoptdITHor example, Cater-Steel et
al. (2006) found in a case study research that myehfive Australian companies
that server faults decreased when ITIL was useadthar finding of that study
was that incidents are consistently logged wheanatfoning ITIL framework is
in place. According to the OGC, a major benefitleg use of ITIL is increased
service reliability. Karimi et al. (2001) found thanproved reliability of IT
services is one the major contributors to improgastomer service based on the
use of information technology. Another study fouhdt the number of calls made
to an IT helpdesk decreased by more than 50% witlerfirst nine month after
ITIL was implemented. The same study also identifée higher satisfaction of
customer with IT services due to increased sertiability and other quality
measures (Potgieter et.al 2005). Hochstein et.&15@0found that more reliable
IT service and thus a higher client and user satigfn are a result of the use of
ITIL.

The author could not find any literature that sugggethat improved
service reliability would not have a positive effeon customer service.
Conclusively we can say that most of the literatsiggests a high to very high
beneficiary effect of ITIL on service reliabilitynd of improved service reliability
on customer service. Therefore the throughput ofegged data for service

reliability to customer service will be defined & % with a minimum
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throughput of 65% and a maximum throughput of 89%e throughput from
service reliability directly to business value &fided as 50% with a minimum of
40% and a maximum of 60%.

There are several studies already reviewed thajestighat the use of ITIL
will improve the efficiency of IT services and thatproved efficiency of IT
services has a beneficiary effect on customer serviochstein et.al (2005a)
found a higher efficiency of IT services can belisea through standardization,
optimizing and automation of the processes. Anotitedy identified seamless
end-to-end service as an advantage of the uselbf(Jater-Steel et.al 2006).
Karimi et.al (2001) found that reaction times of $€rvices decrease when a
functioning IT service management solution is immpbated.

Conclusively it can be claimed that most of therture suggests a high
to very high beneficiary effect of ITIL on serviedficiency and of improved
service efficiency on customer service. Therefbeethroughput of generated data
for service efficiency will be similar to the thrdygut of service reliability to
customer service and therefore be defined as 75tBeanminimum throughput of
65% and a maximum throughput of 85%. The througlfoum service efficiency
directly to business value is defined as 60% witmiaimum of 50% and a
maximum of 70%.

Consistency of services is another contributor gproved customer
service. According to Hochstein et.al (2005a), dmmsistency of IT service
increases when ITIL is used. They found that doauaten and supervision of
the services guarantees higher transparency andhitiusr consistency. Potgieter
et.al (2005) also found that services are moreistarg after ITIL is adopted. In
addition they found that this has a beneficiargeiffon customer service.

Conclusively the literature suggests a medium gh ieneficiary effect of
ITIL on service consistency and of improved serviomsistency on customer
service. Therefore the throughput of generated fdatservice consistency will be
defined as 60 % with a minimum throughput of 50%d ammaximum throughput
of 70%. The throughput from service consistencpusiness value is defined as
30% with a minimum of 20% and a maximum of 40%.

There are a number of reasons why higher cliemintation of IT service

will have a positive impact on customer service. lirbdein et.al (2005b) found in
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a case-study based research that all investigaietpbanies achieved a higher
client and service orientation and that this was ohéhe major advantages of
ITIL implementations. Potgieter et.al (2005) alsarid higher client orientation
as one of the major contributor of ITIL to improveastomer service.

Conclusively the reviewed literature suggests ay vaigh beneficiary
effect of ITIL on client orientation and of highelient orientation on customer
service. Therefore the throughput of generated fiatalient orientation will be
defined as 85 % with a minimum throughput of 75% andaximum throughput
of 95%. The throughput from client orientation difg¢ to business value is
defined as 30% with a minimum of 20% and a maximai?0%. The direct
throughput to business value is assumed to beylikiebest. Literature does only
suggest an impact of higher client orientation ostemer service, but not directly
on business value.

Improved customer service generates additional vébué¢he business
through a number of channels. One of the studieewed earlier found that
“customer satisfaction and operational performangerove as the activities in
the ITIL framework increases” (Potgieter et al. 20p. 166). Conclusively most
of the literature suggests a high to very high beisey effect of improved
customer service on business value. Thereforenfmighput of generated data
for service reliability will be defined as 75 pentevith a minimum throughput of
65 percent and a maximum throughput of 85 percent.

Tablel below shows an overview of the estimatesefwh relationship.
Only the medium estimates are presented for edatioreship. All estimates are

to be seen as percentage of throughput from ongrcmn to the next.

Table 3.1: Overview of Estimates

Service Service Service Client Customer
Reliability | Consistency Efficiency | Orientation| Service

Customer

_ 75 60 75 85
Service
Business
50 30 60 30 75
Value
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3.4.3 Constraints

This chapter will discuss the constraints to the e®dhat will be tested in this

thesis. These constraints are mainly due to negesgjustments to the path

models in order to test the different states thatdustomer service variable can
have within the initial research model.

One constraint of the proposed methodology is rdguirement of the
simulation approach to define a model that wiltésted prior to the execution of
the simulation. Therefore the four possible besedit ITIL, service reliability,
service consistency, service efficiency, and cliemn¢ntation, had to be defined
based on the findings of currently available redeaconcerning ITIL. The
problem is that the benefits that ITIL might beeald deliver are far from being
fully researched. Considering the lack of availakt®wledge in this area, the
author might have based his decisions regardingrtbst likely benefits on an
incomplete body of knowledge.

On the numerical part of the models each creaaduakevhas to be between
0 and 99. For each relationship a range of vakieseated and only the randomly
created numbers that fit into this range are putudin to the next variable. In
addition the upper limit for the throughput of ttreated values will be set at three
different levels, representing the estimated vatbhe, minimum value, and the
maximum value. The three different levels are ssagy to perform sensitivity
analysis on the simulation.

The three different path ways require certain tangs each. In the
unmediated model the four primary constructs welifbrced to one single relation
each, representing the relationship to the busivesse variable. In the fully
mediated model the relationships are restrictegpecs/ely, meaning the four
primary constructs are forced to build a relatiopshith the customer service
variable and are not permitted to have a relatigns¥ith the business value
variable. In the partial mediated model each of fthe constructs is forced to
have a relationship with customer service and mssinvalue. In addition the
number of possible combinations, regarding the mimn value, maximum value
and expected value of the different constructgaoh model is limited. The next

section will contain more information to the limd§the combinations.
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3.4.4 Sensitivity Analysis

The chapter presents information to the sensitiatglysis used in the simulation
process of this research project. Sensitivity Asalycan be used to address the
uncertainty in the mathematical models, to simphfpdels, to investigate the
robustness of models, or simply as an element ditgaessurance. It can also be
used to investigate how the variation in the outpfita simulation can be
apportioned to the sources of variation in theteaput (Saltelli 2002).

In this case sensitivity analysis will be used tlhlr@ss the uncertainty of
the model. In section 3.4.3 estimates for the cantt were developed based on
the reviewed literature. Each of these estimates thaee different values:
expected value, minimum value, and maximum value. determine the
sensitivity of the proposed pathways each pathwal lve tested with the
different values and the outcomes will be compdoedetermine the reaction of
the models to a change in the range of values.fdineprimary constructs will
always have same setting for the range of valuesause they are independent

from each other.
3.5 FORECASTED OUTCOMES

This section contains information to the operatiisiveg of the research and the
forecasted outcomes. The operationalising sectmmtamns information to the

realization of the simulation. The proposed insteatal processes are outlined
above provide a qualified certainty that an answersnultiple answers to the

research question can be found. The forecastedmet are the expectations of
the author holds based on the foregone discusdibagheory, and the expected
range of results from the simulation. The final sséction discusses the

limitations of this research approach and methodolog

3.5.1 Operationalising the Research

The steps undertaken to execute the research acticali and involve the
software and hardware, and the techniques invalvexkecuting the simulation.

The simulation will be run on a personal computethva 2.4 GH dual-core

processor and 4GB of ram.
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The simulation will be executed using one MS E)smkeadsheet for each of the
proposed path ways. The data for each of the amistwill be created using
Monte Carlo simulation. A number of publicationslwow to realise a simulation
approach using the Monte Carlo method in MS Exagleweviewed (e.g. Gedam
et al. 2000, Hardy 2002, Keeling et al. 2004). Esdly Gedam et al. (2000)
provides useful information to the execution of Moftarlo simulations in Excel.

The formula for creating random numbers within @ertrestriction for
each of the columns is RAND * (max-min) + min withax being the maximum
value and min being the minimum value for eachhef¢onstructs. In our case the
maximum value is 99 and the minimum value 0. Sddh@ula used to create the
data sample is RAND * (99 — 0) + 0. The so creataeldles are then processed
through an algorithm that identifies the numberetdments that will be put
through to the customer service variable. This dlgar is based on the number
identified in the previous two chapters. For thengnt that was put through a
new random number is then created using the forstaked above. The number
received through that random generation are themtegsed through another
algorithm that contains the definitions for theailghput from customer service to
business value. In the partial mediated model emtdit algorithms are formulated
for the direct connections of the four initial ctmsts and the business value
variable. In the model where customer service ismetliating the relationship
between the initial constructs and business valletbe direct relationships will
be considered.

The process defined above equals one simulationLiterature does not
suggest an ideal number of runs, because everyaionlis different. The only
suggestion that can be found frequently is the ssigon to take a large enough
number of runs. After investigating previous reshas that used simulation
methodology the author decided to start with atpilm and 1000 repetitions. The
final simulation will then be run with 10,000 repieins to ensure accuracy of the
results. In addition one randomly chosen model Wwél run 100,000 times to
ensure stability on a larger scale.

To execute the simulation a Macro was developed dluidomates the
repetition process and saves the results of eachTha Macro was developed
using the record function of Excel. Necessary aalut were implemented after

the recording. The source code is attached in fhyeAdices.
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3.5.2 Theoretical Expectations

This chapter presents the expected outcomes akfearch. All expectations are
based exclusively on the reviewed literature ardkttowledge of the author. The
proposed hypotheses will be evaluated with the eepeoutcomes to determine
the capability of the chosen methodology to deliaeiswers to the research
guestions.

Starting with the hypotheses the sequence will vibrgugh to the main research

question. The five hypotheses are re-stated below:

H1l: The use of ITIL will improve customer servicardugh higher
reliability of IT services.

H2: The use of ITIL will improve customer servicardaugh higher
consistency of IT services.

H3: The use of ITIL will improve customer servicardugh higher
efficiency of IT services.

H4: The use of ITIL will improve customer servidedugh a higher client
orientation of IT departments and the servicestthey provide.

H5: The use of ITIL will create value to the busisehrough improved

customer service.

Each of these hypotheses will be tested againstréisalts of simulation.
Therefore an extensive statistical analysis of fawors that contributed to the
results will be conducted. The results of that gsialwill identify the contribution
that each of the four constructs, service relihilservice consistency, service
efficiency, and client orientation, has to the imy@ment of customer service. The
author is confident that the positive relationshipstween service reliability,
service efficiency, and client orientation on thee dvand and customer service on
the other, are very likely to be proved. It is dikely that a positive relationship
between service consistency and customer servitbeastablished even though
the reviewed literature did not mention consisteocgervice as one of the major
advantages of the use of ITIL. It is almost certhigt improved customer service
will prove to be a contributor to business succasd therefore a creator of

additional business value.
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In addition the author believes that the model esenting customer
service as full mediator between the four conssracid business value is the most
likely scenario. This will be shown by comparing tbutcomes of the simulation
for the different path models.

The next step is a prediction of the outcome ofrésearch in the context

of the main research question. The main researcstiqnas stated below:

Q1: What are the perceived benefits for customesice of the use of the

IT Infrastructure Library?

To answer the main research question it will beessary to evaluate the
individual results for each construct and its ietaghips with customer service
and business value. The result of that analysisiaehtify the perceived benefits
for customer service of the use of ITIL. The autbgpects that it is very likely
that service reliability, service efficiency, ankknt orientation will be evaluated
as benefits of ITIL use, because the revieweddlitee strongly suggests a
beneficiary effect of these three factors. It isoalikely that service consistency
has a beneficiary effect on customer service, lmmpared to the other three

factors service consistency is not mentioned senoft

3.5.3 Limitations

This section will discuss the limitations and coasits that come with a
simulation approach based on Monte Carlo methodne@¢ limitations of
simulation and specific limitations of this resdavall be introduced.

One of the most critical points in simulation lkdseesearch is the
development of the estimates for the observed Masaand constructs. Conrad
(2003) notes that estimates are mostly based oknibwledge of experts and that
therefore estimates are merely representationsh@fpbssible values. In this
research the estimates are based almost exclusinelye qualitative findings of
other researchers due to the fact that there &la df reliable quantitative data
concerned with benefits of the use of ITIL. Anothieritation of the simulation
approach is the fact that the model is just a sfraglrepresentation of the real-

life reference system (Klingstam et al. 1999).
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In this study the simplification is the limitatiows$ the created constructs.
Even though there might be other possible bengfitgeustomer service of ITIL
use, the published literature suggests that thecteel items are the most likely
contributors.

A limitation of the Monte-Carlo approach is the usepseudo-random
numbers. These numbers cause the results of thelasiom to be slightly
unreliable. The unreliability will decrease wher thumber of trial is increased.
Thus a large number of trials will be performedpi@sent a solution to that

problem.
3.6 CONCLUSION

In this chapter the research framework and theareeamodel proposed for use in
this research were developed and defined. Fivdasistiudies were reviewed and
the results of these studies and the literatureewead in Chapter 2 formed the
basis for the research design.

The design of the initial research model includedaBables. In addition
an overview of the theory behind simulation basedvibonte Carlo method was
presented. Three different pathways for the inréglearch model were introduced
and explained. These pathway models considereddiffierent roles of the
customer service variable. The estimates for thth mmodel were presented and
justified and the constraints were outlined. Nexnsstivity analysis was
introduced and its use in this work explained. ©perationalising of the research
was also explained. The simulation will be run gsan Excel spreadsheet. In
addition a forecasted outcome of the simulation aridrmation on how the
author intends to evaluate the hypotheses was rmiegse The last chapter
mentioned possible limitations of simulation in geeand limitations of the
specific research methodology used in this thesis.

The next chapter will present the findings of sh@ulation. Therefore the
result of each path model will be presented seplgrand the most likely pathway
will be determined. The focus will be on the distions of the combined results
of the simulation. In addition a section that camdathe findings regarding
sensitivity analysis will be presented. Furthermoaesection comparing the

distribution for different numbers of runs will bgresented to analyse the
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behaviour of the system with different repetitiombe next chapter will conclude
by presenting a summary of the findings.

57



Chapter - 4 Findings of the Research

4.0 INTRODUCTION

In this chapter the findings of the simulation gresented. The structure is split
into sections for each pathway model, the full raeeti model, the unmediated
model, and the partial mediated model. Each sectdh provide a detailed
overview of the simulation results and the resaoftshe sensitivity analysis for
each model. The following chapter has the discassiod interpretation of the
findings.

A total number of 8000 values were created foheamulation run of the
partially mediated model and the fully mediated mo@@00 for each of the four
constructs. The unmediated model contained a tatatber of 10000 created
values, 2000 values for each of the constructs.

In order to simplify the presentation of the rés@ome new terms for the
constructs have to be defined. The four construsssyice reliability, service
consistency, service efficiency and client origotatwill be called “layer one”.
These four constructs behave in the same way amdndependent from each
other. The customer service variable will be calteer two”. Respectively
business value is called “layer three”. Figure grdsents a graphical summary of

these new terms.

Table 4.1: Definition of Layers

Layer One Layer Two Layer Three

/—
Service

Reliability
—

 SE—
Service

Consistency > -
Customer Business
Service Value
R
Service

Efficiency >
—

S
Client

Orientation [
-
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As mentioned in Section 3.4.2, three differentneates for the throughput of the
different variables were created in order to penf@ensitivity analysis on the
output of the simulation. The medium value was \a=tifrom literature and is
defined to be the most likely estimate for the dgemodel. In order to simplify

the reporting of the results for the sensitivityalysis, the different estimates for
each construct will be called “low”, “medium”, afiigh”. “Low” is representing

the defined minimum throughput percentage, whilgghihiis representing the
defined maximum throughput percentage. “Medium’representing the most

likely estimate for each of the relationships.
4.1 PROBLEMS ENCOUNTERED DURING SIMULATION

This section reports the problems encountered wdecuting the simulation.
The problems will be split into technical problemsd problems regarding the
modelling. An overview of the problems and the sohs is presented.

The technical side of the simulation encounteraahes initial problems.
One of the major problems was the runtime for eaflthe repetitions of the
different models. Initially it was planned to cre&0,000 random values for each
construct with the purpose to increase the accuoddihe simulation results. In
the partially mediated model that means a totallmemof 200,000 created values.
Each of these values has to be processed throughifferent algorithms which
added up to 400,000 calculations. The total nundfecalculation had to be
repeated 10,000 times to simulate the defined nuwieins. The result was that
each of the 21 tested combinations would have engedavith 4,000,000,000
calculations. The first model that was tested towkr 2 hours to test a single
combination. The consequence of that was that ulieoa went back to research
the methodologies of other studies that used MGaido simulation. The result of
that review was a reduction of the created valoegdch construct to 2000. None
of the reviewed previous studies used more tharD 208ated values for each
construct in their simulation. The general literaturegarding simulation
methodology does not suggest any limits to the nurobereated values.

Difficulties with the modelling were only encourgd in the partially
mediated model. The problem in that model was tlstindtion between the

number of values that get put through from layez tmlayer two and those that
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get put through from layer one to layer three. Tegkthe total number of created
values stable the throughput for each of the kalatips was limited to 50% of

the total number of created values.
4.2 FULL MEDIATION MODEL

This section presents the results of the simulafiorthe fully mediated model.
Therefore a table containing the distribution ad tutcomes of the 10.000 runs is
presented. In addition a histogram is presentecshow the results of the
simulation with the most likely estimates.

This model was run with nine different settingfhese settings
represented each possible combination of the difteestimates in layer one and
layer two. The nine runs were necessary to perfeemsitivity analysis on the
results of the simulation for the fully mediated rabd’he according diagrams are
presented in the sensitivity analysis section 4.5.

Figure 4.1 shows a diagram of the distributionhef simulation results when all
estimates are set on “medium”. It can be seentligadistribution has the shape of

a normal distribution.
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Figure 4.1: Distribution of the Fully Mediated Model

The mean of this distribution is at 4515 points ebhimeans that 4515 of the

values of the initially created 8000 input valuesrgvput through the implemented
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algorithms. The total throughput percentage foritipt values is 56.44%. The
minimum throughput encountered during the 10,000s rism 4347 and the
maximum throughput is 4709. The range of outputieglis therefore 362 values

or 4.53% of the total range of input values.
4.3 UNMEDIATED MODEL

This section presents the results of the simulatmnthe unmediated model.
Therefore a table containing the distribution a tutcomes of the 10.000 runs is
presented. In addition a histogram is presentecshow the results of the
simulation with the most likely estimates.

This model was run with three different settingehese settings
represented each possible combination of the diffeestimates in layer one and
layer two. Since this model does not allow anytretship between the layer one
construct and the layer two construct, it is assurtleat all constructs are
independent from each other. Therefore to total bemof combinations
compared to the fully mediated model decreased fname to three. The three
runs were necessary to perform sensitivity analysithe results of the simulation
for the unmediated model.

Figure 4.2 shows the results for the unmediated imgden the estimates
were set as “medium”. The mean of this distribuimat 4950 out of 10000 input
values. The percentage of throughput is 49.50%. frmeimum throughput
encountered during the 10,000 simulation runs wa894and the maximum
throughput was 5118. The range of values for thpuus 349 or 3.49% of the
total input of 10000 values.
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Figure 4.2: Distribution of the Unmediated Model

4.4 PARTIAL MEDIATION MODEL

This section presents the results of the simulafmmthe partially mediated
model. Therefore a table containing the distributd the outcomes of the 10.000
runs is presented. In addition a histogram is preseto show the results of the
simulation with the most likely estimates.

This model was run with nine different settingfhese settings
represented each possible combination of the difteestimates in layer one and
layer two. The nine runs were necessary to perfeemsitivity analysis on the
results of the simulation for the fully mediated adevb In addition the total
number of created values from layer one that doultei to the other layers was
split equally between layer two and layer three. Tdial number of created
values was held stable at 8000.

Figure 4.3 shows the result of the simulation toe partially mediated model

when all estimates were set to “medium”.
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Figure 4.3: Distribution of the Partially Mediated Model

The mean of this distribution is at 3975 out of @0€reated values. The
percentage of throughput for the generated inpdBi§8%. The minimum value
encountered during the 10,000 runs was 3804 andhthemum was 4130. The
range of output values is 326 or 4.08% of the gaedrinput.

4.5 DATA ANALYSIS INCLUDING SENSITIVITY ANALYSIS

This section presents the observations made remarthie analysis of the
simulation results. Therefore three subsections pesent that focus on the
distribution of the simulation results, the meamghe distributions and on the
total number of runs of the simulation.

The first subsection will present diagrams for thstributions of the
simulation results of each of the 21 differentiagt that were observed. These
diagrams will be regarded separately for each efttiree different path way
models that were proposed in the research methogloluapter.

The second subsection will focus on analysing tte value of the means
and the change in means for each of the settirntgsrefore diagrams representing
the total value of the means are presented. Irtiaddables represent the change
in means for every possible change of settings withe models. The changes

follow a certain pattern that is identified in tisisbsection.
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The third subsection is concerned with the incréasaccuracy of the
results of the simulation in regard to the total bemof repetitions. Therefore
three diagrams representing the distribution of omedomly chosen specific
setting in one model are presented. The differemtiee diagrams will be the total
number of runs that delivered the source data. €fbe¥ the simulation was run
1,000, 10,000, and 100,000 times.

4.5.1 Distributions of the Simulation Results
The distributions for the unmediated model with #simates set to “high”,

“medium” and “low” are shown in the next three figs. It can clearly be seen
that the shapes of the distributions in all threxats is very similar.
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Figure 4.4: Unmediated Model with Estimates on High
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Figure 4.5: Unmediated Model with Estimates on Medim
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Figure 4.6: Unmediated Model with Estimates on Low

Figures 4.4, 4.5, and 4.6 represent the unmedratste! with the first layer and
the second layer set to the three different esémdt can be seen that the shape
of the distribution does not change by a changténestimates. In addition the
mean increases by 1011 points when the estimateshanged from “low” to
medium and by 1010 points when the estimates aaagdd from “medium” to
“high”.

The next set of diagrams shows the distributiamgte different settings
of the estimates in the partially mediated modéle Titles of the diagrams show

the settings for that specific diagram. The firgiravrepresents the setting of the
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estimates for layer one and the second word repiesiee layer two setting. The
total number of diagrams that are presented forpdmtial mediation model is
nine. The diagrams will be presented in groupshoéd; representing the three

different estimates in layer two for one specifitimate in layer one.
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Figure 4.7: Partial Mediation Model with Estimateson Low - Low
Partial Mediation Low - Medium
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Figure 4.8: Partial Mediation Model with Estimateson Low - Medium

66



Partial Mediation Low - High
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Figure 4.9: Partial Mediation Model with Estimateson Low - High

Figures 4.7, 4.8, and 4.9 represent the partiaidiated model with the first layer
set to “low” and the second layer set to the thtifflerent estimates it can be seen
that the shape of the distribution does not chamga change in estimates. In
addition the mean increases by 260 points wherestienates in layer two are

increased.
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Figure 4.10: Partial Mediation Model with Estimateson Medium - Low
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Partial Mediation Medium - Medium
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Figure 4.11: Partial Mediation Model with Estimateson Medium - Medium
Partial Mediation Medium - High
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Figure 4.12: Partial Mediation Model with Estimateson Medium - High

Figures 4.10, 4.11, and 4.12 represent the partiaéidiated model with the first
layer set to “medium” and the second layer seth® three different estimates
“low”, “medium”, and “high”. It can be seen thatettshape of the distribution
does not change by a change in estimates. In addhie mean increases by 302
points when the estimates in layer two are charfiged “low” to medium and by
301 points when the estimates are changed fromitnédo “high”.
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Figure 4.13: Partial Mediation Model with Estimateson High - Low
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Figure 4.14: Partial Mediation Model with Estimateson High - Medium
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Figure 4.15; Partial Mediation Model with Estimateson High - High

Figures 4.13, 4.14, and 4.15 represent the partiaidiated model with the first

layer set to “high” and the second layer set totkinee different estimates “low”,

“medium”, and “high”. It can be seen that the shap¢he distribution does not
change by a change in estimates. In addition thenniecreases by 342 points
when the estimates in layer two are increased.

Figures 4.16, 4.17, 4.18, 4.19, 4.20, 4.21, 4.223,4and 4.24 show the
distributions for the different settings of theiesttes in the fully mediated model.
The titles of the diagrams show the settings fot #pecific diagram. The first
word represents the setting of the estimates fggrlane and the second word
represents the layer two setting. The total nunobeliagrams that are presented
for the full mediation model is nine. The diagram be presented in groups of
three; representing the three different estimatesayer two for one specific

estimate in layer one.
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Figure 4.16: Full Mediation Model with Estimates onLow -Low
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Figure 4.17: Full Mediation Model with Estimates onLow - Medium
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Full Mediation Low - High
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Figure 4.18: Full Mediation Model with Estimates onLow - High

Figures 4.16, 4.17, and 4.18 represent the fullgiated model with the first layer
set to “low” and the second layer set to the thddéerent estimates “low”,

“medium”, and “high”. It can be seen that the shap¢he distribution does not
change by a change in estimates. In addition thennrecreases by 520 points

when the estimates in layer two are increased.
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Figure 4.19: Full Mediation Model with Estimates onMedium - Low
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Full Mediation Medium - Medium
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Figure 4.20: Full Mediation Model with Estimates onMedium - Medium
Full Mediation Medium - High
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Figure 4.21: Full Mediation Model with Estimates onMedium - High

Figures 4.19, 4.20, and 4.21 represent the fullgiated model with the first layer
set to “medium” and the second layer set to theetltifferent estimates “low”,

“medium”, and “high”. It can be seen that the shap¢he distribution does not
change by a change in estimates. In addition thennecreases by 602 points

when the estimates in layer two are increased.
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Figure 4.23: Full Mediation Model with Estimates onHigh - Medium
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Figure 4.24: Full Mediation Model with Estimates onHigh - High

Figures 4.22, 4.23, and 4.24 represent the fullgiated model with the first layer
set to “high” and the second layer set to the thddgferent estimates “low”,
“medium”, and “high”. It can be seen that the shapé¢he distribution does not
change by a change in estimates. In addition thenniecreases by 684 points
when the estimates in layer two are changed fraw™lto “medium” and by 683
points when the estimates are changed from “medtorttiigh”.

In addition to the observations made when themedés for the second
layer are changed and the estimates for the &ygrlare kept stable, there is also
a pattern to be observed when layer two is kefiestand the estimates in layer

one are changed.

45.2 The Means

Figures 4.25, 4.26, and 4.27 present the total vafulhe means for different
settings in the three models. The first two modelsthe fully mediated and
partially mediated model use the same scales tavdbetter comparison of the
diagrams. Figure 4.27 shows a two dimensional mogfgiesenting the means in
the unmediated model while figures 4.25 and 4.26wnshothree dimensional

model representing the fully mediated and the piytmediated model.
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Figure 4.25: Fully Mediated Model — Means of the Btributions

Figure 4.25 presents a three dimensional diagratheototal means in the fully

mediated model. The diagram shows the linearityvéenh the means for the 9

different settings. It can be seen that the changestimates for layer one has a

higher effect on the means than the change in layer The slight bend in the

middle of the diagram can be explained by the roupckrrors regarding the

means and by slight variation in the results of #iraulation because of the

limitation to 10,000 runs per setting.
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Figure 4.26: Partially Mediated Model — Means of tle Distributions

Figure 4.26 presents a three dimensional diagrantheftotal means in the
partially mediated model. The diagram clearly shdhes linearity between the
means for the 9 different settings. It can be gbahthe change in estimates for
layer one has a much higher effect on the means tthe change in layer two.
Compared to Figure 4.25 the higher effect of lay@e changes on the results of
the simulation has increased.

The diagram for the unmediated model shows a aimpéttern. Due to the
independence of the layer one and layer two cocistrihe diagram for the

unmediated model is two dimensional.
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Figure 4.27: Unmediated Model — Means of the Distbiutions

Figure 27 shows the total value of the means ferthinee different estimates in
the unmediated model. The linearity in the chanfjghe means can be seen
clearly. The slight bend in the middle can be exyd through rounding errors
and the limitation to 10,000 runs. The total chamgeneans is presented in the
table form with each table representing one of rtiedlels. The first table will

present the results for the unmediated model.

Table 4.2: Unmediated Model — Changes in Means

Unmediated Model Low — Low Medium — Medium High — High
Low — Low 1011 2021

Medium — Medium -1011 1010
High — High -2021 -1010

The linearity in the change of means can be sed@mliie 4.2. The mean changes
by 1011 point when the estimates switch between™laad “medium” and by
1010 for switches between “medium” and “high”. Agahe slight difference in
values can be explained by rounding errors orithedd number of runs.

The following two table use L as replacement faw1, M for “medium”
and H for “high” in order to allow the results te presented in one table. The two
tables are ordered by the estimates for the fgrl These estimates increase on
both axis from L — L to H— H.
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Table 4.3: Full Mediation — Changes in Means ordeiby Layer One

Mezzlﬂon L-L|L-M|L-H|M=-L|M=M| M=H| H-L| H=-M| H-H
L-L 520| 1040| 531| 1133| 1735| 1061| 1745| 2428
L-M | 520 520/ 11| 613| 1215| 541| 1225| 1908
L-H 1 .1040| -520 -509| 93| 695/ 21| 705| 1388
M-L | 531| -11| 509 602| 1204| 530| 1214| 1897
M-M 1.1133| -613| -93| -602 602| -72| 612| 1295
M-H | _1735| -1215| -695|-1204| -602 -674| 10| 693
H-L | _1061| -541| -21| -530| 72| 674 684| 1367
H-M | .1745| -1225| -705|-1214| -612| -10| -684 683
H-H | 2428| -1908| -1388| -1897| -1295| -693|-1367| -683

Table 4.3 includes the difference in the mean®&wh possible change of settings

in the fully mediated model. The pattern that erasrgan be seen in each set of

nine boxes that represent the change in meansrerdiiferent combinations of

estimates in layer two regarding one connectiawd®en two estimates in layer

one.

Table 4.4:Partial Mediation — Changes in Means ordered by Layer One

Partial

Mediation L-L L-M L-—H M-L| M=-=M| M—-H H-L| H-M| H-H
L-L 260| 520| 669| 971| 1272| 1339| 1681| 2023
L-M | 260 260| 409| 711| 1012| 1079| 1421| 1763
L-H | _520| -260 149| 451| 752| 819| 1161| 1503
M-L | 669| -409| -149 302| 603| 670| 1012| 1354
M-M | 971| -711| -451| -302 301| 368| 710| 1052
M-H | _1272| -1012| -752| -603| -301 67| 409| 751
H-L | .1339| -1079| -819| -670| -368| -67 342| 684
H-M | .1681| -1421| -1161| -1012| -710| -409| -342 342
H-H | _2023|-1763| -1503| -1354| -1052| -751| -684| -342

As an example one of these groups has been higidighn Table 2. The

highlighted group shows that the means change Bypbihts for each horizontal

change and by 602 points for each vertical change.
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This table represents the change in means for @zage in estimates in
the partially mediated model. The same patternwlet observed in Table 2 does
emerge in this table. On example was highlighteshtmwv that the same pattern is
valid in this table.

The following two tables show the same contentdsdered by the second
layer estimates. Through the changed order it isiplesto visually identify the

linearity in the development of the means for clteanig the layer two estimates.

Table 4.5:Full Mediation — Changes in Means ordered by Layefwo

Mez?;{ion L-L M-L | H-L L-M{M-M| H-M| L-H M-H| H-H
L-L 531| 1061| 520| 1133| 1745| 1040| 1735| 2428
M-L | 531 530 -11| 602| 1214| 509| 1204| 1897
H-L | .1061| -530 541 72| 684 -21| 674| 1367
L-M | 520| 11| 541 613| 1225/ 520| 1215| 1908
M-M | 1133 -602| -72| -613 612| -93| 602| 1295
H-M | _1745| -1214| -684|-1225| -612 -705| -10| 683
L-H | .1040| -509| 21| -520| 93| 705 695| 1388
M-H | _1735| -1204| -674|-1215| -602| 10| -695 693
H-H | 2428| -1897| -1367| -1908| -1295| -683|-1388| -693

Table 4.6:Partial Mediation — Changes in Means ordered by Lagr Two

Partial

Mediation L-L M-L | H-L L- M| M-M| H-M| L-H M-H| H-H
L-L 669| 1339| 260| 971| 1681| 521| 1272| 2023
M-L | 669 670| -410| 301| 1012| -149| 602| 1353
H-L | .1339| -670 -1079| -368| 342| -819| -68| 684
L-M | 260| 410| 1079 711| 1421| 261| 1012| 1763
M-M | 971| -301| 368| -711 710| -450| 301| 1052
H-M | 1681| -1012| -342| -1421| -710 -1161| -410| 342
L-H | 521| 149| 819| -261| 450| 1161 751| 1502
M-H | .1272| -602| 68]-1012| -301| 410| -751 751
H-H | 2023|-1353| -684|-1763|-1052| -342|-1502| -751

Tables 4.5 and 4.6 also show the pattern that Wwasreed in Tables 4.3 and 4.4.
Therefore it can be noted that every change ilmmaséis is followed by a clearly
defined change in the means of the distribution.
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4.5.3 Repetitions of the Simulation

Figures 4.28, 4.29, and 4.30 show the distributamthe fully mediated model
with layer one set on “medium” and layer two set“tow”. The model and
combination of estimates were chosen randomly. difference is that the first
diagram shows the results after 1.000 simulatiors muhile the second diagram
shows the result after 10.000 runs and the thiadjrdin shows the results after
100.000 runs of the simulation. We can clearly ses#t the shape of the

distribution is still the same and within the saraege of values.
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Figure 4.28: Distribution of the Fully Mediated Model after 1,000 Runs

Figure 28 shows the results for the simulation ofinthe fully mediated model
with layer one set on “medium” and layer two set'low”. The distribution is the
result of 1,000 runs of this simulation. It candsen that the normal distribution
Is about to emerge even though there are clearhesmeaks. The mean of this
distribution is at 3913 which means that 48.91%haf input values were put
through the model. The minimum value encounterednduthe simulation was
3752 and the maximum was 4047. The range of owigdues is 295 or 3.69% of

the total range of values.
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Figure 4.29: Distribution of the Fully Mediated Model after 10,000 Runs

Figure 29 shows the results for 10,000 simulationsrof the fully mediated
model with layer one set on “medium” and layer tset on “low”. Compared to
the simulation with 1,000 runs the distribution ksomuch more like a normal
distribution even though there are still some pedke mean of this distribution
Is at 3913 which means that 48.91% of the inputieslwere put through the
model. The mean is therefore exactly the same #geiprevious simulation with
1,000 runs. The minimum value encountered durirgsimulation was 3760 and
the maximum was 4089. The range of output valuéR®or 4.11% of the total
range of values. The increase in the range of owmglues compared to the 1,000
runs simulation is 34 or 11.53%.
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Figure 4.30: Distribution of the Fully Mediated Model after 100,000 Runs

Figure 30 shows the distribution for 100,000 sirtiafaruns of the fully mediated
model with layer one set on “medium” and layer tset on “low”. Compared to
the simulations with 1,000 and 10,000 runs theibistion looks even more like a
perfect normal distribution. The mean of this disttion is at 3913 which means
that 48.91% of the input values were put throughrttodel. The mean is therefore
exactly the same as in the previous simulationk Wj000 and 10,000 runs. The
minimum value encountered during the simulation @89 and the maximum
was 4098. The range of output values is 389 or94.86the total range of values.
The increase in the range of output values compardide 1,000 runs simulation
Is 94 or 31.86% and compared to the 10,000 runslatman the increase is 67 or
18.24%.

4.6 SUMMARY

This chapter contained the presentation and amsalgéi the results of the
simulation. Therefore a sensitivity analysis was duarted on the results of
simulation. In addition the problems experiencedirdurthe execution of the
simulation were reported.

The sensitivity analysis identified that the distitions of the results of the
different settings create the same form of normstrithution. In addition a pattern
was identified that clearly connects every changeetting to a certain change in
the means of the distribution. The pattern showsaliity between every change

of setting and the subsequently changed means.
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Section 4.5.3 showed the increased accuracy aigtebutions when the
number of runs is increased. Therefore three diffediagrams representing the
same setting in the same model for three differeminbers of runs were
presented.

The next chapter presents a discussion and ietaetpn of the findings.
Therefore the identified findings are interpreted aonnected with the previously
researched literature. The limitations of the resfeand recommendations for

further research are also presented.
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Chapter 5 — Discussion

5.0 INTRODUCTION

In this chapter the findings identified in Chapteare discussed. Therefore the
results are analysed and compared to findings e¥ipus studies and to the
expected outcomes defined in Section 3.5.2. Thet nmogortant finding is that
the proposed models are stable and that the chamgies model results follow a
linear pattern. This linearity allows predictalyilibf the expected outcomes of the
simulation and allows benchmarking against the tesul

This chapter will first present a discussion ot thesults regarding
sensitivity analysis followed by a more extensivecdssion of the linearity of the
model and the possibilities that arise throughdirig. Next a discussion of the
hypotheses and the main research question in regfarhe results of the
simulation is presented. Finally a summary and kmmen of this chapter is
presented. Therefore this Chapter is divided itme@e sections. Section 5.1
presents and discussed the findings of this th@dis. subsections are for the
sensitivity analysis, for an analysis of the siniola outcomes, and a subsection
for a comparison of the expected outcomes versasattiual outcomes are
presented. Section 5.2 presents and discussesniiedtions of the identified
linearity in the changes of the simulation outcorfeschanges in the estimates.
Section 5.3 presents a discussion of the hypotlas®the main research question
in regard of the results identified and discussethe previous sections. Section

5.4 presents a summary of the discussion and fisdimage in this chapter.
5.1 DISCUSSION OF FINDINGS

In this section the findings of Chapter 4 are rexd and discussed. To analyse
the different aspects of the research the sectiomams three subsections. The
first subsection is concerned with the discussidnthe findings regarding
sensitivity analysis. Therefore the findings foe tthanges in parameters and the
changes to the number of runs are presented aogsded. The second subsection
presents and discussed the results of the simalatid connects the findings with
the previously reviewed studies. The last subsedonpares the actual findings

with the expected outcomes presented in SectiaB.3[Be focus is on identifying
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findings that were similar to those proposed andifigs that were different than
the proposed findings in the theoretical outconsesien.

5.1.1 Sensitivity Analysis

This section focuses on the discussion of the seibgianalysis. The outline of

how sensitivity analysis is implemented in thissiBas outlined in Section 3.4.4.
The findings regarding sensitivity analysis areorégd in Section 4.5. To discuss
sensitivity analysis the results are analysed amdpared to findings of previous
studies.

The main findings regarding sensitivity of the ppepd model are that the
model is stable when changes are made to the thpotigoarameters or the
number of runs of the simulation. In every casedist¢ribution of the simulation
result presented a normal distribution with simghape. A large number of runs
presented a smoother curve for the distribution thamall number of runs.

The models were tested in three different settifiyseach parameter.
These settings were called minimum, maximum, andnesed value of the
specific construct. The estimated value was derivedch a review of previous
studies and set as a percentage of throughputsedoh of the possible
relationships between the constructs and variaBlles.minimum and maximum
values represent a change of 10 percent pointgeiry @lirection.

The simulation was performed with 1,000, 10,00@ 460,000 runs. The
result of these changes to the number of runs @srsa higher accuracy and a
much smoother distribution of the results. Diagrae@esenting the distribution
for the different number of runs can be seen irtiGed.5.3.

The number of runs and the changes to the parasneted their
contribution to the findings of this thesis are gameted in more detail in the

following two sections.
5.1.1.1 Repetitions of the Simulation

The results of Section 4.5.3 show that there iscimange in the means of the
distributions for the simulation with 3 different mbers of runs. The full
mediation model with estimates set on “medium” f@yer one and “low” for
layer two was chosen randomly to perform this agialyThe only change that

could be observed was that the total range of gafiee the results of the
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simulation increased when the number of runs irsgealn the presented model
the range of values increased by a maximum of 34.86 the change from 1,000
runs to 100,000 runs and by a minimum of 11.53%Herchange from 1,000 runs
to 10,000 runs. The increase of the range of valoeshe change from 10,000
runs to 100,000 runs was measured as 18.24%.

The changes can be explained by chance. The irgluewv were created
using a Monte Carlo method and are therefore fotathdom. The fact that for
every value that gets put through to customer serai new value is randomly
generated allows fluctuation in the results of 8wmulation runs. When the
number of runs increases, the chance for extretoalyor high results of a single
simulation run increase as well. For example thengarison of the different
number of runs presented in Section 4.5.3 showledver minimum value in the
1,000 runs simulation with 3752 points than in 000 runs simulation with
3760 points.

The fact that the mean of the distribution was tamtsat 3913 throughput
values in all 3 cases shows that the total numbrrs did not change the overall
results of the simulation. This analysis shows gtability in the proposed models
was achieved and that a higher number of runs ohoesase the accuracy of the

simulation but does not change the results.
5.1.1.2 Parameter Changes

For each of the three path models and the includidionships three different
throughput parameters were defined. These parasnetpresent the estimated
value, the minimum value, and the maximum valuetm@bughput for the
relationships. The estimated value was derived frif@rature. For more
information regarding the definition of estimatee sSection 3.4.2. These three
estimates were called “low”, “medium”, and “highThe main reason for the
definition of three different estimates for eachstounct was to perform sensitivity
analysis and to observe the variation in the resnifitthe different models under
different settings. It has to be considered thatrésults that are discussed here
are based solely on estimates. This means thataldife data was available to
confirm the findings of the simulation. Therefole tdiscussion in this section is

not trying to achieve validity of the outcomes ¢ tsimulation but rather aims to
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identify and discuss the behaviour of the modelenrdifferent circumstances.
The findings of the sensitivity analysis are presdnh Section 4.5.1.

Each change of estimate was followed by a certarration in the results
of the simulation. The tables representing the gham the means for each
distribution are presented in Section 4.5.1.

Table 5.1 presents the variation in the means efdiktributions for the
unmediated model. Since layer one and layer twoseesm as independent, they

only change their estimates combined.

Table 5.1: Differences in the Means of the Unmediat Model

Unmediated Model Low — Low Medium — Medium High — High
Low — Low 1011 2021

Medium — Medium -1011 1010
High — High -2021 -1010

The results indicate that every change in estimedeses a certain change in the
means of the distribution. In the case of the uriated model every change from
“low” to “medium” or from “medium” to “high” in theestimates causes the mean
to change by an average of 1010.5 points. A chénoge “low” to “high” causes

a change of 2011 points in the mean of the digiobs. The mean in this case
describes the average number of values that gehputgh from the constructs to
the business value variable. The total number edted values for the constructs
is 10,000 or 2,000 for each of the five construé&ts.increase of the mean by
approximately 1000 points therefore means thatdalitianal 10% of the initially
created values get put through.

The linear change of means indicates that an igered the defined
throughput for the relationship of the constructd the business value variable by
10% points causes the model to increase the outpatation to the total number
of generated values by an average of 10.105%.rinst®f the research model,
that would mean that an increase of 10% pointsenvice reliability, service
efficiency, service consistency, client orientafi@nd customer service would
create an additional value of 10% to the busin€se.constraint in this model is
that the five constructs are all defined as bemdependent from each other,

which is not very likely. The reviewed literaturkearly suggests a relationship
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between service reliability, service efficiency,ngee consistency, and client
orientation on the one side and customer servicth@mther. The other two path
models are much more likely to represent a realtiationship of the constructs
and variables.

The following tables present the changes of thenswdar each possible
setting of the fully mediated model. The first ®lgresents the changes ordered
by the layer one estimates while the second taldeepits the changes ordered by
the second layer estimates. These tables are mooh complex than the table
regarding the unmediated model because layer odelegrer two are seen as
dependent in the fully mediated model.

Table 5.2: Differences in the Means of the Fully Mdiated Model by Layer One

Full M —

L-L L-M L-—H M-—-L M—-H H-L| H-M| H-H

Mediation M

L-L 520| 1040| 531| 1133| 1735| 1061| 1745| 2428
L-M 1 520 520| 11| 613| 1215 541| 1225| 1908
L—H -

1040| -520 509| 93| 695 21| 705| 1388
M-L | 531| -11| 509 602| 1204| 530| 1214| 1897
M~-M -

1133| -613| -93| -602 602| -72| 612 1295
M —H - - -

1735| 1215| -695| 1204 -602 674| 10| 693
H-L -

1061| -541| -21| -530| 72| 674 684| 1367
H-M - - -

1745| 1225| -705| 1214| -612| -10| -684 683
H-H - - - - - -

2428| 1908| 1388| 1897| 1295| -693| 1367| -683

Table 5.3: Differences in the Means of the Fully Mdiated Model by Layer Two

F
ul L-L M-—-L H-L|L-M|M-M| H=-M L-H| M-—H | H=-H
Mediation
L-L 531| 1061| 520| 1133| 1745| 1040| 1735| 2428
M-L | 531 530| -11| 602| 1214| 509| 1204| 1897
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"7t | 1061 -530 541| 72| 684| -21| 674] 1367
L-M | 50| 11| 541 613| 1225/ 520| 1215| 1908
"M 1133] 02| 72| 613 612 -93| 602| 1295
"M 1745| 1214] -684| 1225| -612 -705| -10| 683
""" | jo40| -s00| 21| -520| 93| 705 695| 1388
M= 1735) 1204| -674] 1215 602] 10| -695 693
"M | ou08| 1897| 1367| 1908| 1295| -683| 1388] -693

The underlying pattern in tables 5.2 and 5.3 isa&rpld in more detail in Section
4.5.2. This section discusses the meaning of di®m. The most important point
identified in the findings section is that the réswdf the simulation increase in a
linear fashion no matter which estimate is incrdagenother important finding
was that the result increases more when layer etimates are increased than
when layer two estimates are increased. That fatiatso be seen in Figure 4.25.
In the fully mediated model the average increageencent for layer one changes
iIs approximately 14.62% while the average increas@ercent for layer two
changes is approximately 14.36%.

This means that an increase in the layer one aaristhas a slightly more
beneficiary effect on the creation of business valugn an increase of the
throughput from customer service to business vadiueas to be noted that it can’'t
be clearly identified whether the difference indaypne and layer two changes in
the fully mediated model is an actual differenceaodifference perceived by
chance.

Another important findings is that the percentageorease is higher for
changes from “low” estimates to “medium” estimatst from “medium”
medium to “high” estimates. In the fully mediatedadel the average increase in
percent for each layer one change from “low” to tioen” is approximately
15.71% and for each change from “medium” to “highé average increase in
percent is approximately 13.54%. The average iseréa percent for each layer
two change from “low” to “medium” is approximatel}5.39% and for each
change from “medium” to “high” the average increasapproximately 13.33%.

This means that an increase of throughput on arldasis does create more
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additional value than an increase on a higher basisrefore companies should
find out their least contributing factors and irase those in order to achieve a
more beneficiary effect on the creation of addiidousiness value.

The following tables present the changes of thenwdar each possible
setting of the estimates in the partially mediatextiel. The first table presents the
changes ordered by the layer one estimates whiles¢icond table presents the
changes ordered by the second layer estimates.e Tiabdées are much more
complex than the table regarding the unmediatedeinbdcause layer one and

layer two are seen as independent in the partiadigtiated model.

Table 5.4: Differences in the Means of the Partiafl Mediated Model by Layer One

Partial M —

L-L L-M L—-H M-—-L M—-H H-L| H-M| H-H

Mediation M

L-L 260| 520| 669| 971| 1272| 1339| 1681| 2023
L-M 1 60 260| 409| 711| 1012| 1079| 1421| 1763
L=H | 520| -260 149| 451| 752| 819/ 1161| 1503
M-L | _669| -409| -149 302| 603| 670| 1012| 1354
M-M 1 971| -711| -451| -302 301| 368| 710| 1052
M - H - -

1272| 1012| -752| -603| -301 67| 409| 751
H-L - -

1339| 1079| -819| -670| -368| -67 342| 684
H-M - - - -

1681| 1421| 1161| 1012| -710| -409| -342 342
H-H - - - - -

2023| 1763| 1503| 1354| 1052| -751| -684| -342

Table 5.5: Differences in the Means of the Partially MediatedVlodel by Layer One

Partial M —

L-L M—-—L| H-L | L-M H-M| L-H|M-H| H=-H
Mediation M
L-L 669| 1339 260| 971| 1681| 521| 1272| 2023
M-L 1 669 670| -410| 301| 1012| -149| 602| 1353
H-L - -
1339| -670 1079| -368| 342| -819| -68| 684
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L- 260| 410/ 1079 711| 1421| 261 1012| 1763
M- 971| -301| 368 -711 710| -450| 301| 1052
H-M - - - -

1681| 1012| -342| 1421| -710 1161| -410| 342
L-H | 521| 149| 819| -261| 450| 1161 751| 1502
M-H - -

1272| -602| 68| 1012| -301| 410| -751 751
H-H - - - - -

2023| 1353| -684| 1763| 1052| -342| 1502| -751

The underlying pattern in tables 5.2 and 5.3 isa&rpld in more detail in Section
4.5.2. This section discusses the meaning of ttterpaThe most important point
identified in the findings section is that the réswf the simulation increase in a
linear fashion no matter which estimate is incrdagenother important finding
was that the result increases more when layer stimaes are increased than
when layer two estimates are increased. That fatiatso be seen in Figure 4.26.
In the partially mediated model the average in@eas percent for layer one
changes is approximately 19.84% while the averageease in percent for layer
two changes is approximately 7.93%. This meansahancrease in the layer one
constructs has a more beneficiary effect on thaticne of business value than an
increase of the throughput from customer servidauginess value.

Another important findings is that the percentageorease is higher for
changes from “low” estimates to “medium” estimatst from “medium”
medium to “high” estimates. In the partially mediitmodel the average increase
in percent for each layer one change from “low™tmedium” is approximately
21.79% and for each change from “medium” to “higheé average increase in
percent is approximately 17.89%. The increase ingmé for changes in layer two
from “low” to “medium” is approximately 8.24% whiléhe change from
“medium” to “high” is approximately 7.62%. This mesathat an increase of
throughput on a lower basis does create more additvalue than an increase on
a higher basis. Therefore companies should findhait least contributing factors
and increase those in order to achieve a more ioergfeffect on the creation of
additional business value.

Table 5.6 shows the changes of the means in peiaetite fully mediated
and the partially mediated model. L representsetanate level “low” while M

represents “medium” and H represents “high”. All togrs are in percent.
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Table 5.6: Relative Mean Changes

Layer One| Layer One | Layer One | Layer Two | Layer Two | Layer Two
Lto M Mto H Average LtoM Mto H Average
Fully
] 15.71 13.54 14.62 15.39 13.33 14.36
Mediated
Partially
] 21.79 17.89 19.84 8.24 7.62 7.93
Mediated

Table 5.6 clearly shows that both models experieno®re beneficiary effect of
changes in estimates on a lower basis. In additiercan see that the partially
mediated model showed a stronger reaction to clsatigen the fully mediated
model. Especially the influence of layer one changa the results of the
simulations is much higher in the partially mediatmodel than in the fully

mediated model.

5.1.2 Analysis of Simulation Outcomes

This section presents an analysis of the outcorhéiseosimulation for all three
models with the estimates for each layer set ondium”. Therefore the results
from Section 4.2 are compared and discussed in oeteel. For the distributions
of the simulation results refer to figures 4.1, 4a@d 4.3. The estimates set on
“medium” represent the most likely percentage abtighput for each of the
relationships. These estimates were derived franwdakiew of previous studies. It
has to be considered that the results that areisbed here are based solely on
estimates. This means that no real-life data wadabte to confirm the findings
of the simulation. Therefore the discussion in #@stion is not trying to achieve
validity of the outcomes of the simulation but extlaims to identify and discuss
the behaviour of the model under different circianses.
The total throughput and the percentage of thrpuglior each of the

models are shown in table 5.7.

Table 5.7: Comparison of the Throughput

Total number of | Total number of Percentage of

input values | values put through values put through

Unmediated 10,000 4950 49.50
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Model

Partially Mediated

8,000 3975 49.68
Model
Fully Mediated
8,000 4515 56.44
Model

Table 5.7 indicates that the fully mediated modelated the most additional
value to the business with 56.44 percent. The grtmediated model follows
with 49.68 percent and the lowest percentage iesepted by the unmediated
model with 49.50 percent. Therefore the fully méstiamodel would represent
the best case for any organization that is usirlg Ebnsidering the creation of
business value through improved customer servioetetms of the real-life
relationships between the four constructs, theornst service, variable, and the
business value variable the author’s opinion i itha most likely that the partial
mediation model includes the best representatidheofeal-life relations.
Surprisingly the partially mediated model and tinenediated model show
almost the same result. Seeing the results fromutireediated model and the
fully mediated model it was expected that the pytimediated model would be
somewhere in between. Compared to the fully mediat@del it contains the
same relationships with the same estimates, butpamd to the unmediated
model the role of customer service as construdtréeives input in the form of
randomly created data is missing. In the partialgdiated model the customer
service variable exclusively processes the inpaeived from the four primary
constructs. Therefore the missing contribution o$tomer service to business
value explains the difference between the actudltihe expected outcome.
Conclusively the full mediation model can be defires the best case
scenario for the positive impact of improved custorservice based on benefits
delivered through the use of ITIL on the creatidrbosiness value. This analysis
does not make any assumptions about the probathibttythe models present the
real-life relationships between the four constructsstomer service, and business

value.

5.1.3 Actual Outcomes vs. Expected Outcomes
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This section compares the actual outcomes of tmelation with the expected
outcomes defined in Section 3.5.2. The author expeall of the constructs to
contribute to the creation of business value ehengh some were seen as more
likely than others. The most likely contributor wisproved client orientation
while the least likely contributor was improved\see consistency.

The result of the simulation show that every cartstcontributed to the
result of the simulation in all of the tested patays. The results for each of the
three tested models are outline below.

In the partially mediated model the service efficig construct was
identified as the highest contributor with approately 58.1 percent of
throughput followed by the service reliability comgt with approximately 54.2
percent of throughput. Service reliability was e€lgs followed by client
orientation with a throughput of approximately 53percent. The least
contribution construct was service consistency 842 percent of throughput.
This means that in the case of the partially mediahodel service reliability,
service efficiency, and client orientation were higontributors to the success
while service consistency did not tribute as mugkha other three constructs.

Improved customer service based on the adoptiolTlaf could not be
identified as a contributor to the creation of Ipesis value in all three models.
While customer service contributed to business evatu all three models, the
assumption that the contribution is based on thgaohof an ITIL adoption is
only valid in the fully mediated model and the ply mediated model. The
unmediated model does not allow verification of #ssumption that the use of
ITIL is responsible for the beneficiary effect ofistomer service on business
value, because the four constructs in layer onecastbmer service are defined as
being independent from each other in the unmediatzdk|.

In the fully mediated model the greatest contribgitifactor is client
orientation with approximately 63.9 percent of thghput followed by service
efficiency with approximately 56.4 percent and smv reliability with
approximately 56.3 percent. Again the least coaotiim factor is service
consistency with approximately 46.4 percent.

In the unmediated model the throughput equals thedium” estimates
for each of the constructs because there is ndiaddi processing of the values

through the customer service variable. Thereforentgleest contributor is service
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efficiency with 60 percent throughput followed bgnrdce reliability with 50
percent throughput. The least contributing factars service consistency and
client orientation with only 30 percent throughpath.

Unfortunately the results of this thesis are nd¢ &b support the claims of
the OGC (2007a) that ITIL provides a lot of berefir organizations that adopt
ITIL. In addition the results are not able to supgdbe findings of other studies
that were concerned with the benefits of ITIL. Tiesdue to the fact that the
results are solely based on estimates retrieved &diterature review and that a
change in estimates would have changed the outodrttee model. The lack of
real-life data does not allow any conclusions asvhether the claims can be
realised or not.

The model that delivers the best results was ajrédehtified in Section
5.1.2 and is the fully mediated model. The fully dia¢ed model was also
identified as the model with the highest probapiidr the best results.

Table 5.8 presents an overview of the contributbthe four constructs,
service reliability, service efficiency, servicensistency, and client orientation to

the results of the three path models. All numbegsrapercent.

Table 5.8: Contribution of Constructs

Service Service Service Client
Reliability Efficiency Consistency | Orientation
Unmediated
Model 50.0 60.0 30.0 30.0
Partially
Mediated 54.2 58.1 34.2 53.7
Model
Fully
Mediated 56.3 56.4 46.4 63.9
Model

This table shows that service reliability and segvefficiency are contributing
between 50 percent and 60 percent of their inputhd results of the simulations
in each of the three models. Client orientationhighly contributing in the

partially mediated model and in the fully mediatetbdel, but has a low
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contribution in the unmediated model. Service cstesicy is always contributing
less than 50 percent of the input to the resulth@fsimulations with a maximum
contribution of 46.4 percent in the fully mediatedbdel. Therefore service
reliability, service efficiency, and client orietitan, except in the unmediated
model, can be seen as high contributors to thergeoe of business value
through improved customer service. Service Consigtean be seen as a medium

contributor at best.
5.2 IMPLICATIONS OF THE LINEARITY OF THE MODELS

This section will discuss the implications of tidentified linearity of the models.
Therefore a general discussion of the meaningsneflity will be presented.
After that two subsections will discuss the achieyeedictability of the model
outcomes and the benchmarking possibilities ohgmroved model.

The linearity of the differences in the resultstloé simulations with each
possible combination of estimates shows that teeltsehave a clear relation with
the estimates of the simulation. Therefore thealiitg allows a prediction of the
outcomes of the simulation when the input and egsare known. In addition a
test of the model with real-life data could be usedievelop a benchmark for

comparison of individual results with average resul

5.2.1 Predictability

The predictability of the results when input andireates for throughput are
known allows organizations that think of implemegtilTIL to quantitatively
predict the impact that the use of ITIL will have ¢heir organization. The
predictability of outcomes would be a huge advamtdgr all forms of
organizations. Hochstein et al. (2005a) found tthee communication costs
concerned with an ITIL implementation, especialig marketing campaigns that
aim a higher acceptance on all levels, are not taraerestimated. In regard of
these costs and a the general difficulty of moingatop-level management to
support high expenses for new IT management pesGti clear predictability of
the benefits of such an implementation would haeatenefit.

Hochstein et al. (2005a) also found that the latlacceptance and the
often not understood reasons for the need of imphtimg ITIL are some of the

greatest challenges for success of and ITIL adoptidhey identified the
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demonstration of how ITIL will benefit an organimat as one of the most
effective initiative to secure support. The prealility of the outcomes would
provide an organization with numbers that proveubefulness of ITIL and that
could therefore help to decrease the resistandasigdnange.

In addition to the opportunities that the predidity of the outcomes
would offer for internal marketing of an ITIL adamt, there are also some other
benefits that could be achieved through the quaatibn of the benefits of the
use of ITIL. Cater-Steel et al. (2006) found thaiahy of the managers mentioned
the difficulty in quantifying benefits” (Cater-Steet al. 2006, p.8) as one of the
challenges that organizations face when they staplementing ITIL. This
problem could be solved by providing organizatiangh a tool to quantitatively
predict the outcomes of an ITIL adoption based fan groposed models in this
thesis.

To establish a real predictability of the outcontkeat can be used to
perform a cost-benefit analysis of intended ITIL pittins further research has to
be undertaken in order to develop a way for orgdiuns to develop their
individual estimates for each relationship. In &iddi companies would have to
be able to measure or predict the impact that WilLhave on the areas that will

benefit from an adoption.

5.2.2 Benchmarking

In addition to the advantages of predictability tbe outcomes of an ITIL
adoption, the models could also provide organizatiaith a benchmark that
would allow a closer investigation of the achiewedividual results compared to
industry averages.

The general advantage of benchmarking of IT sesvincludes the ability
of organizations to measure and compare the peafocenof a specific service in
regard of competing internal and external servidesaddition, benchmarking
allows organizations to compare the performancetheir internal with the
performance of the internal services of competitdrgerefore benchmarking
enables organizations to identify areas of improsetwvithin their set of services.

The benchmarking ability of the model proposed hrs tthesis would
therefore allow organizations to rate the succesbefTIL adoption not only on

qualitative measures but also quantitatively andamdy isolated to the company
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but also relative to the successes of competildrs. would provide huge benefits
for organizations that have implemented ITIL and aurrently measuring and
evaluating the success of their implementation.

Necessary expectations to achieve this form otlhearking would be a
test of the models with real-life data. Thereforeswavey-based quantitative
approach that focuses on the achieved benefitsgainzations that have already
adopted ITIL would be the best way. In addition twevey would also have to
collect the data in a way that would allow devehgpia quantification of the

relationships between the achieved benefits arid\thkie to the business.
5.3 RESEARCH QUESTION

This section will discuss the results of the sirtiala in the context of the
hypotheses and the main research question develape&ection 3.3.3.
Expectations for the results of the test of thedilypses are defined in Section

3.5.2. The five hypotheses are defined as follows:

H1: The use of ITIL will improve customer servicardaugh higher
reliability of IT services.

H2: The use of ITIL will improve customer servicaraugh higher
consistency of IT services.

H3: The use of ITIL will improve customer servicardaugh higher
efficiency of IT services.

H4: The use of ITIL will improve customer servidedugh a higher client

orientation of IT departments and the servicesttef provide.

The results of the simulation show clearly thatrgwenstruct is contributing to
the results of the simulation even though their gbuation is different. Service
reliability, service efficiency, and client orietittn were identified as major
contributors to improved business value in all ¢htested path models. The
contribution of service consistency was found tanbeor in relation to the three
other constructs. Even though service consistemtyot contribute as much as
the other constructs, service consistency still ddkneficiary effect on business
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value and customer service in all three modelsr&fbee hypotheses 1 to 4 can be
regarded as confirmed.

The results of this thesis support parts of théndaof the OGC (2007a)
that ITIL provides a lot of benefits for organizats that adopt it. In addition the
findings support some of the findings in previoasaarch. The finding of Karimi
et al. (2001) that improved reliability of IT seres is one the major contributor to
improved customer service based on the use ofnrdbon technology is fully
supported by the findings in this thesis. Hochstiml. (2005a) also found that
more reliable services are a benefit of the ud@laf Their findings are therefore
also supported by the findings of this thesis. ddion the finding of Hochstein
et al. (2005a) that improved service efficiency banrealised when ITIL is used,
is supported with the result found in this theBistgieter et al. (2005) stated that
the use of ITIL improves the consistency of IT ses. In this thesis the results
of the simulation support their findings regardimgproved consistency of
services. In addition this thesis supports the figdiof Hochstein et.al (2005a)
and Potgieter et. al (2005) that the use of IThdeto a higher client orientation
and therefore improves customer service.

The fifth hypothesis is concerned with the impalctTdL on the creation
of additional business value through improved custoservice and is defined as

follows:

H5: The use of ITIL will create value to the busiaeghrough improved

customer service.

The analysis of the simulation results clearly shthat improved customer
service has a beneficiary effect on business vialwach of the three tested path
models. The highest impact on the results of thrukition was found in the fully
mediated model where all four layer one construese constraint to contribute
solely to the customer service variable. The impag found to be still very high
in the partial mediation model, but due to the direelationships between the
layer one constructs and the business value varididd influence of customer
service on the results of the simulation decreasedhe unmediated model
customer service the influence of customer serdmeeased even more, due to

the independence of layer one and layer two. Cenaly it can be said that
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improved customer service had a beneficiary efecbusiness value in all three
models, but only in the fully mediated model andha partially mediated model
was this effect due to the use of ITIL. Therefogpdthesis five is just partially
confirmed. The findings of other researchers reiggrdhe positive impact of
customer service on the creation of business vedimebe confirmed, but not the
findings that see this impact as a result of tleeafdTIL.

The main research question was identified in Sec3i@.3 and is defined
as stated in Q1.:

Q1: What are the perceived benefits for customesie of the use of the

IT Infrastructure Library?

To answer this question the constraints of the strari approach have to be
considered. The author identified four major cdmittors to improved customer
service based on the use of ITIL from a literatteeiew. Therefore only these
four possible benefits can be identified in thisstbe

The results of the data analysis clearly indicdtat tall four of the proposed
contributors are indeed contributing to the resoftshe simulations. Therefore
service reliability, service efficiency, service s@iency, and client orientation
are identified as benefits for customer servicéhefuse of ITIL. To fully answer
the research question it would have been necetsaviden the models that have
been tested in the simulation and to include alisgme benefits for customer
service of the use of ITIL. Therefore the main e@sk question cannot be fully
answered with the results of the simulation in tissis. Despite that the four
most likely contributors to improved customer seevhave been identified from
literature and were proven to have a beneficiafgcefon improved customer

service and the creation of additional businesseval

5.3 CONCLUSION

This chapter presented a discussion and analysighef findings of the
simulations. Therefore the findings were reviewddcussed and connected to
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findings of other studies that were reviewed invpres chapters. This section will
present a summary of Chapter 5 and the main firsding

The most important observation of the resultshi$ thesis is that the
proposed models are stable and show linearity éenctiange of results for the
possible settings in each model. The linearity alopredictability of the
outcomes when the estimates and the input are knot predictability could
allow a better assessment of the expected impatthbaadoption of ITIL will
have on an organization that is planning to implmi@IL. In addition, the
ability to benchmark the success of an ITIL impletagion was also identified as
one of the major opportunities that the modelsis thesis present. A prerequisite
for the realisation of these two opportunities vebbe a further enhancement of
the model and a test with real-life data.

The main findings regarding the results of the satah are that four of
the five hypotheses defined in Section 3.3.3 areated by the results of the
simulation and that four benefits for customer sEr\of the use of ITIL could be
identified. For more information regarding the fings see Section 5.1.3. The
only hypothesis that is not fully supported is hypasis 5. The unmediated model
did not allow to identify the impact that the batebf ITIL have on customer
service due to the constraint that layer one ayperlavo have to be independent
in that model. Therefore the research questiondcaoot be answered fully, but
could be answered in regard of the four most likedpefits of the use of ITIL on
customer service.

One limitation of this thesis is that the resuliattare discussed here are
based solely on estimates derived from literatlines means that no real-life data
was available to confirm the findings of the sintigia. Therefore the discussion
in this section is not trying to achieve validitiytbe outcomes of the simulation
but rather aims to identify and discuss the behawduhe model under different

circumstances.
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Chapter 6 — Conclusion

6.0 CONCLUSION

This chapter presents the final conclusions ofthiesis. Therefore a summary of
the results of Chapter 4 and Chapter 5 is madaddiition general outlines of the
intentions that lead to the development of thisithare presented. The last two
sections are concerned with the limitations of tifiadings and the
recommendations for further research.

The aim of the research was to identify the peextibenefits for the
customer of the use of ITIL. To achieve the idecdiion of the benefits, a Monte
Carlo based simulation approach was selected asn#ithodology that suited
model testing. An initial research model was devetband the possible path
models were identified. A metric model was devetbpeluding the estimates for
the relationships of the constructs and variabldsese estimates were derived
from literature. Next constraints for the threefefént models were defined and
the operationalising of the simulation was defiréidally sensitivity analysis was
implemented for further analysis of the simulatresults. Chapter 4 presents the
findings of the simulation for each of the 21 pbsisettings within the three
different models. In addition the results of thaestvity analysis and the results
for the model with a different number of runs wpresented.

The results of the simulation were then analysetldiscussed to test the
hypotheses and answer the main research questierfindings of the simulation
clearly indicate that the proposed models works #rat service reliability,
service efficiency, service consistency, and cliemientation all contribute
towards the creation of additional business valiee analysis of the contribution
of the four constructs toward improved customewiser and the creation of
additional business value showed difference betwieercontribution of the four
constructs, but also found that all four construaes contributing in each of the
three path models. Improved customer service baséde use of ITIL could only
be identified as a contributor to the creation akihess value in the partially
mediated model and in the fully mediated modelthi unmediated model a test
was not possible, because the layer one constamtscustomer service were

constraint to be independent from each other.
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Therefore the results of this thesis support pafrtee claims of the OGC (2007a)
that ITIL provides a lot of benefits for organizats that adopt it. In addition the
findings support some of the findings in previoasaarch. The finding of Karimi
et al. (2001) that improved reliability of IT seress is one the major contributor to
improved customer service based on the use ofnrdbon technology is fully
supported by the findings. Hochstein et al. (2008ad found that more reliable
services are a benefit of the use of ITIL. Themdings are therefore also
supported by the findings of this thesis. In additihe finding of Hochstein et. al
(2005a) that improved service efficiency can bdiged when ITIL is used, is
supported with the result found in this thesis gitger et al. (2005) stated that the
use of ITIL improves the consistency of IT servicksthis thesis the results of
the simulation support their findings regarding moyed consistency of services.
In addition this thesis supports the findings ofcHstein et.al (2005a) and
Potgieter et. al (2005) that the use of ITIL letms higher client orientation and
therefore improves customer service.

Improved customer service based on the adoptiolTlaf could not be
identified as a contributor to the creation of Ingsis value in all three models.
While customer service contributed to business evatu all three models, the
assumption that the contribution is based on thgaohof an ITIL adoption is
only valid in the fully mediated model and the [mly mediated model. The
unmediated model does not allow to verify the agsgtion that the use of ITIL is
responsible for the beneficiary effect of custorservice on business value,
because the four constructs in layer one and custeervice are defined as being
independent from each other in the unmediated mddherefore the findings of
previous studies regarding the relationship betwegstomer service and the
creation of business value can only be partialppsuted.

In addition it was identified that the fully medsat model is the model that
creates the most output compared to the total nuwibieputs values with 56.44
percent of throughput. The partially mediated models identified as being
second with 49.68 percent of throughput closelyofeéd by the unmediated
model with 49.50 percent.

The answer to the main research question is timgraved service
reliability, improved service consistency, improwtvice efficiency, and higher

client orientation all have beneficiary effects omstomer service. Despite the
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finding that the four constructs are contributarsnproved customer service, the
research question cannot be finally answered. bhtiad to the four benefits
identified as the most likely from a literature v and tested in the developed
models, there are other possible benefits for custmarvice of the use of ITIL
that have not been tested in this thesis. Thesefiterould include improved
service transparency, improved service-level agezgsn and improved continual
service improvement.

The analysis of the simulation with three diffdrarumbers of runs
showed that the shape of the distribution becomesother when the number of
runs increases. The means of the distributiond f@@0 runs, 10,000 runs, and a
100,000 runs were exactly the same at 3913 paliis.range of output values
slight increased when the number of repetitions Wweseased. The overall
increase in the range of values from the 1,000siarulation to the 100,000 run
simulation was 31.86 percent. The analysis of #yeetitions showed that the
model is stable and that a higher number of ruesease the accuracy of the
outcomes, but do not change the results of the aimonl For more information
regarding the number of runs refer to Section 511.1

The most interesting observation regarding thelteand the behaviour of
the models is that the change in the results ofsihmlations with different
settings is linear. The linearity was found in #itee tested path models. In
addition the linearity was also found for each gewof layer one or layer two
estimates. For more information regarding the litgaf the model see Section
5.2. The possibilities that arise from the lingadte the development of a model
that allows the prediction of the outcomes of alb [ddoption. A quantification of
the benefits of an ITIL adoption for an individuaiganization would present a
huge advantage for organizations that are currehthking of or planning to
implement ITIL. In addition the results of the méxbased on real-life data could
provide a source for benchmarking of implementatguctcess and ongoing
improvement of the IT services within an organiaati

Conclusively the researcher can say that the perpd this thesis to
identify the perceived benefits for customer sexvaf the use of ITIL was
fulfilled. Four benefits were identified, namely pnoved service reliability,
improved service consistency, improved servicecigfficy, and higher client

orientation. In addition the identified linearityffers a lot of opportunities for
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future research and further improvement of the rsodath the final target of
providing organizations with a tool to predict aedhluate the possible outcomes
of an ITIL adoption. The identified benchmarkingpoptunity based on the
models processed with real-life data could proadeseful tool for measurement
and improvement of IT services and evaluation oé thuccess of ITIL

implementations.
6.1 LIMITATIONS

This section will discuss the limitations of thadings reported in this thesis and
especially the limitations that come with a simwlatapproach based on the
Monte Carlo method. General limitations of simwatand specific limitations of
the research will be discussed.

A general limitation of this thesis is that thevel®ped and tested models
don’t consider any influence from other constructsvariables that were not
included in the models. Other constructs that wereconsidered include other
possible benefits for customer service of the usértf. These benefits could
include for example improved service transparencgemreased transition times
for IT services. There are some other factors tmatld have an impact on
customer service and that will be influenced bylHih adoption. Especially the
impacts of ITIL on other disciplines within an orgzation are not considered.

One of the risks of the use of simulation methodwlis that readers might
not be familiar with that approach and that themefibre results of the study are
questioned. In business or information technologgearch the simulation
approach is not widely used as a research methogltdogate compared to other
research disciplines. In areas like physics and comegi the simulation
methodology is often used in cases where realdié¢a is hard to obtain.
Therefore this approach is much more acceptedosetiisciplines.

One of the most critical points in simulation bdseesearch is the
development of the estimates for the observed Masaand constructs. Conrad
(2003) notes that estimates are mostly based oknihveledge of experts and that
therefore estimates are merely representationsh@fpbssible values. In this
research the estimates are based almost solelyeoquialitative findings of other

researchers due to the fact that there is a lackelidble quantitative data
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concerned with benefits of the use of ITIL. Anothieritation of the simulation
approach is the fact that the model is just a sfraglrepresentation of the real-
life reference system (Klingstam et al. 1999). hrs tstudy the simplification of
the proposed models is the one of the major limoagt The number of possible
benefits for customer service of the use of ITILswanited to the four most
likely. Even though there are other possible bésdbr customer service with
ITIL use, the published literature suggests that sklected items are the most
likely contributors. To identify the four most likecontributors an extensive
literature review has been conducted. The liteeataview clearly suggested that
improved service reliability, improved service cstsncy, improved service
efficiency, and higher client orientation are iotféhe most likely contributors for
the creation of business value through improvedooner service.

A limitation of the Monte-Carlo approach implemehia MS Excel is the
use of pseudo-random numbers by the Excel functiongreating randomised
values. These numbers can cause the results ositmaation to be slightly
unreliable, but the unreliability will decrease whéhe number of trials is
increased. Therefore a large number of repetitcamsbe performed to present a
solution to that problem.

6.2 RECOMMENDATIONS FOR FURTHER RESEARCH

This section presents the author's recommendafion$urther research. These
recommendations are based on the author’'s peroeptipossible improvement
or enhancement areas in regard of this thesis.

The next step to test the developed models argidluate the conclusions
made in this thesis could be either a more advaanddnore complex simulation
approach or a test of the model based on reattita.

More advanced simulation approaches include thenirga theory
introduced in Section 3.1.2. The use of the gantivepry could include other
areas of knowledge into the developed model anefive enhance the results of
the simulation. Gaming theory could also be usedprove the scope of the
models by adding additional constructs and factbest could influence the
relationships in the three suggested path modelsichieve a more holistic model
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the scope could be widened by including other atieascould benefit from the
use of ITIL in addition to the customer serviceaare

A test of the developed models with real-life dedald offer an additional
test of the hypotheses and the estimates. A te#t vaal-life data could
considerably increase the acceptance of the cannkiglrawn in this thesis and
increase the use of the findings. Therefore theauwould highly recommend a
survey based quantitative approach as an arearthiefuresearch regarding the
results of this thesis.

In addition it would be very interesting to invgsite a quantification of
the relationships in the models. Such an investigatould offer an insight into
the real value of ITIL in a financial context. Thérre organizations that intend to
adopt ITIL would have a clearer understanding @& fimancial impact that the
adoption will have on their organization.

Finally it would be a very interesting approactd&velop models for other
possible areas that can benefit from the use df 8d subsequently develop a
holistic model representing the impact of ITIL dretwhole organization instead
of an isolated view on customer service. A mode that would surely be very
interesting for a large audience of researchers padtitioners. In addition it
could take the predictability of the outcomes g digther and would allow to
predict the impact that an ITIL adoption would hawe the organization as a
whole on not just on the customer service layeragdlmeve such a holistic model
it would be necessary to investigate the relatigpssirepresenting possible
benefits of ITIL in areas other than customer sErvSubsequently an inclusion
of all the models representing the different disogd would have to be included
in one model. Therefore the interactions betweenntbeels would have to be
explored.

To realise the benchmarking abilities the modelsildidhvave to be tested
against real-life data. The results of that tesil@@rovide organizations with the
opportunity the measure and evaluate the succediofITIL implementation in
regard of the ITIL impact on customer service agfairesults from other
organizations. In addition the monitoring of ongpiservice improvement could
be enhanced through the provision of a tool to tifiethe areas for further

improvement.
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In terms of benchmarking a holistic model wouldvpde a perfect tool for
measuring the success of a whole ITIL implementadigainst the results of other
organizations and a tool for measuring the ong@edormance of IT services.
The continual improvement efforts that are one hadf tTIL principles would
benefit from such benchmarking abilities through grevision of a tool to
identify the most likely areas for further improvem.
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Appendices

Appendix A: Source Code of Macro

This appendix contains the source code of the mdeveloped in MS Excel in

order to perform a large number of repetitionshef simulation.

Sub Simulation1()

' Simulation1l Macro
' Repetition of Simulation

For N =1 To 10000
Calculate
Range("J2:J2").Select
Selection.Copy
ActiveCell(N, 2).Select

Selection.PasteSpecial Paste:=xlIValues, Operatitiione,
SkipBlanks:=False, Transpose:=False
Next N

End Sub
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Appendix B: Full Distribution Results for the Fully Mediated Model

This appendix contains the full results of the risition of the fully mediated
model with all estimates set on medium. This sgttepresents the most likely
settings for the fully mediated model.

Table B.1: Full Distribution Results for the Fully Mediated Model

Value Frequency | Value Frequency | Value Frequency
4259 0 4423 10 4587 25
4260 0 4424 11 4588 26
4261 0 4425 8 4589 20
4262 0 4426 14 4590 22
4263 0 4427 14 4591 15
4264 0 4428 13 4592 22
4265 0 4429 16 4593 21
4266 0 4430 22 4594 15
4267 0 4431 12 4595 15
4268 0 4432 19 4596 20
4269 0 4433 14 4597 12
4270 0 4434 17 4598 11
4271 0 4435 11 4599 3
4272 0 4436 17 4600 15
4273 0 4437 12 4601 18
4274 0 4438 18 4602 15
4275 0 4439 17 4603 10
4276 0 4440 23 4604 18
4277 0 4441 16 4605 17
4278 0 4442 22 4606 9
4279 0 4443 29 4607 7
4280 0 4444 22 4608 11
4281 0 4445 18 4609 14
4282 0 4446 31 4610 13
4283 0 4447 27 4611 8
4284 0 4448 30 4612 10
4285 0 4449 22 4613 11
4286 0 4450 31 4614 5
4287 0 4451 40 4615 7
4288 0 4452 29 4616 8
4289 0 4453 30 4617 6
4290 0 4454 33 4618 7
4291 0 4455 39 4619 4
4292 0 4456 32 4620 7
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Appendix C: Full Distribution Results for the Partially Mediated Model

This appendix contains the full results of theristtion of the partially mediated
model with all estimates set on medium. This sgttiepresents the most likely
settings for the partially mediated model.

Table C.1: Full Distribution Results for the Partially Mediated Model

Value Frequency | Value Frequency | Value Frequency
3749 0 3913 39 4077 3
3750 0 3914 39 4078 6
3751 0 3915 48 4079 7
3752 0 3916 37 4080 1
3753 0 3917 30 4081 2
3754 0 3918 45 4082 2
3755 0 3919 40 4083 4
3756 0 3920 44 4084 6
3757 0 3921 41 4085 4
3758 0 3922 51 4086 3
3759 0 3923 38 4087 3
3760 0 3924 48 4088 7
3761 0 3925 54 4089 2
3762 0 3926 48 4090 4
3763 0 3927 56 4091 4
3764 0 3928 43 4092 0
3765 0 3929 51 4093 1
3766 0 3930 55 4094 1
3767 0 3931 53 4095 3
3768 0 3932 57 4096 1
3769 0 3933 57 4097 0
3770 0 3934 51 4098 2
3771 0 3935 60 4099 2
3772 0 3936 75 4100 2
3773 0 3937 63 4101 3
3774 0 3938 55 4102 1
3775 0 3939 59 4103 2
3776 0 3940 69 4104 3
3777 0 3941 61 4105 2
3778 0 3942 71 4106 1
3779 0 3943 66 4107 1
3780 0 3944 78 4108 0
3781 0 3945 83 4109 0
3782 0 3946 64 4110 1
3783 0 3947 68 4111 1
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Appendix D: Full Distribution Results for the Unmediated Model

This appendix contains the full results of therdisttion of the unmediated model
with all estimates set on medium. This setting @spnts the most likely settings
for the unmediated model.

Table C.2: Full Distribution Results for the Unmedated Model

Value Frequency | Value Frequency | Value Frequency
4699 0 4863 17 5027 24
4700 0 4864 16 5028 19
4701 0 4865 23 5029 20
4702 0 4866 28 5030 27
4703 0 4867 12 5031 15
4704 0 4868 18 5032 22
4705 0 4869 14 5033 19
4706 0 4870 16 5034 10
4707 0 4871 18 5035 17
4708 0 4872 27 5036 14
4709 0 4873 30 5037 15
4710 0 4874 25 5038 12
4711 0 4875 27 5039 19
4712 0 4876 23 5040 13
4713 0 4877 25 5041 29
4714 0 4878 30 5042 14
4715 0 4879 29 5043 13
4716 0 4880 22 5044 13
4717 0 4881 34 5045 8
4718 0 4882 23 5046 18
4719 0 4883 20 5047 16
4720 0 4884 38 5048 10
4721 0 4885 37 5049 9
4722 0 4886 38 5050 6
4723 0 4887 39 5051 2
4724 0 4888 22 5052 12
4725 0 4889 46 5053 7
4726 0 4890 46 5054 5
4727 0 4891 34 5055 4
4728 0 4892 41 5056 8
4729 0 4893 41 5057 6
4730 0 4894 35 5058 3
4731 0 4895 52 5059 5
4732 0 4896 40 5060 6
4733 0 4897 46 5061 6
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