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the client are among the most important conditions

needed to run a successful business. Other importan
Abstract. This paper discusses the application of theconditions are quality, added value and just-inetim
Six Sigma method for the managing, control andlelivery of services to clients. In order to fulfihose
continuous improvement of ICT services. conditions, it is necessary to have the suppotheflT
This method enables the improvement of businestepartment which has to provide reliability andbgity
processes, and, until now, it has been appliedhm t of work. Even the profitability of the IT departnes
manufacturing industry and some other parts of theexpected, which has brought to the developmenfTof |
service sector. But, lately it has penetrated otheiService Management. IT Services Management has
application areas, including the ICT area. become a business organisation's main tool for the
The pragmatic Six Sigma method approach is based dntegration of organisation strategy with its goals
the implementation of statistical techniques based processes and procedures.

historical data, which enables the continuous asialy The Six Sigma methodology and the ITitandard

and control of ICT services improvement. . . .
L . for IT Service Management, each in their own way,
The principle scope of the paper is to analyze the

relationship between ITIL framework, its ITIL Seevi E(r)cr)l\':lr?beutsi(l:r?sg?{]r:?ll#?ilg Qrttr?lznTanagement andtgual
Delivery and the Six Sigma method. P ’
The DMAIC (Define, Measure, Analyze, Improve, The Six Sigma methodology with its quantitative
Control) cycle modeling will be explained, as wa#i approach based on real numeric data (measured data)
particular data as a result of the implementatidritds  transforms organisational and process problems into
method for the improvement of the module's functionstatistical problems, solvable by statistical methand
Service Desk, Incident Management and Problentools. The implementation of the DMAf@nethodology
Management. ensures the detection, control and solving of molsl
Apart from that, the potential usage of the DMAICthat have the biggest impact on business results,
method will be presented in other segments of @ | resulting in the increase of the value of servizesvell.
service management. As opposed to other Quality Management tools that a
focused on the quality of the final product, thex Si
Keywords. Six Sigma, ICT services management,Sigma methodology is focused on the measurement of
ITIL, ITIL Support, DMAIC, continuous improvement. factors that have a large impact on service managem
and a controlled and continuous improvement of éhos
factors. The Six Sigma methodology can measure if
1 Introduction Service Management delivers services that meet
customer requirements. The methodology's integrated

Understanding, meeting and not rarely exceeding the
client's expectations and forecasting the futuedaef

LITIL - Information Technology Infrastructure Libma
2 Define, Measure, Analyze, Improve, Control



and unique approach can give a clear picture atheut the majority of products and services three or four
process availability of delivered services. sigmd levels are acceptable, which doesn't mean

ITIL was developed in the late 1980's by the Briti that there is no need for further improvement.

government and in the middle of the 1990's it be¢am  The main point of every Six Sigma proiect is
the world known de facto standard for IT Servicesthe Voice ofpthe Customyer U ger ail?ldjlower
Management based on the best practices in maigtanin ification limits (USE and LSprp b d
and delivering IT services. ITIL can be very useiful specification limits ( an ) are based on

the process of improving IT services. ITIL candeen the voice of the customer. The customer is defined

as a guide that systematically and in a simplifemy @S anyone who uses the output of the process that
explains the relationship between processes and it§ being analyzed. It gives the freedom to define
corresponding activities necessary for  thethe customer as the next activity within the preces
implementation and management of IT services. Bookthat is being analyzed.

written on how to understand the ITIL concept addre . . . . .
the question of "what' but not "how" IT services Ihe aim of the Six Sigma project is the re-
management should be organized. engineering of the business process in the way that

The aim of this paper is to show the advantages (i[fe variation of outputs and factors is within the
the integration of ITIL and Six Sigma methodologyd pper and lower specification limits.

the influence of the sinergy of these two conceptshe Every product/service delivered to a client
business results of organisations. Futhermorepéper  outside of USL and LSL represents a defect and,
shows the results of applying I_:)M_AIC on ITIL service consequently, an unnecessary cost. Even though
support, customer support and incident management. the Six Sigma method has its roots in the
manufacturing industry, it provides an approach
. . for improving processes, how to do things better,
2 The Six Sigma Methodology - fasterpand v%itﬁ less costs. Hence, the gix Sigma
theoretical overview methodology can be applied to many different
business processes, from manufacturing to human
resources business processes.
The Six Sigma methodology was named after the . . .
Greek lettesigmawhich in statistics represents the In order to |mplement. the Six Sigma
label for standard deviation or statistical measur@ethOdOIogy one of the following methods can be

of deviation from the mean value, with the basi sed: DMAIC (Define, Measute, Analyze,
assumption that the observation population ignProve, control) and DMADV (Define, Measure,

normally distributed, according to the known nalyze,. Design, Vern‘y_). The DMAIC method is
Gaussian curve. The business interpretation ed to improve the existing business process. On

standard deviation represents the measure of errd other tha(rj\d, IDMAVD 'Sb us_ed when it's
or inconsistencies in a business process. necessary 10 develop a New DbUusSINESS process or

create a new product/services. DMAVD can also
When a business process is organized on thge used when a complete re-engineering of the

Six Sigma level, the variation is so small that itwhole company or its single department is

produces 99.99966% of good products/services. liequired. The Six Sigma project applied by the

the context of a million products/services, theDMAIC method is performed in 5 stades

process organized on the Six Sigma level produc

only 3.4 defected products/services (3.4 DPMO). (ﬁ) defining customers’ requests (product quality,
time of providing the service);

The Six Sigma method doesn't insist that every2) measuring the preformances of existing
organization should achieve 3,4 DPMO levelprocesses (defining criteria, collecting data);
Instead, the methodology ensures quantitative
methodology for continous improvement and
reduction of costs by cutting the variation in“Pyzdek,T.:TheSixSigmaHandbook, McGraw-Hilbl@nbus,
outputs to the level appropriate for a particular ysy — upper Specification Limit

organisation. The lastest estimates show that fOiLSL — Lower Specifacation limit
“ Bosilj-Vuksi¢, V.; Kovai¢, A. Upravljanje poslovnim procesima,
Sinergija, Zagreb, 2004.

3 DPMO Defects per Million Opportunities



(3) analyzing existing processes (analyzing th Continzal | b
collected data about processes, comparing the| Sevice

with required data, researching and identifying th Improvernent

causes of gaps between observed and requir
data);

(4) the improvement of processes (proposin
improved processes, developing and testing th
improved process, implementation); _ Seice gé’;“'(”e“a'
(5) result control (monitoring results, comparing Strategy Improvement
them with required data).

Every organization that is concentrated or
costs, time and quality of results can benefit fron
the Six Sigma approach. As opposed to the oth
methods for quality improvement, the Six Sigmg ‘\
approach is using a specific philosophy Continual
measurability and methodology to ensure cos f;g’r‘éﬁemem
savings which can be easily measured and proven

Figure 1. Life cycle of an IT service®

3 ITIL Concept What follows is a description of every single stage
of the life cycle of an IT service.
The Service Strategyhas to develop every

The ITIL concept integrates the best practiceg'in | service provider based on to whom his services are
Services management with the focus on continuoudfered, how much they cost and what the
service quality measurement and improvement difficiency criteria are.
delivered services from both the business and the The Service Design- the aim of this stage is to
client's point of view. The implementation of ITIL design adequate and inovative IT services,
in everyday business guarantees the advantag@dowing the architecture, processes and
such a% the increase of customer satisfaction; thelocumentation in order to achieve current and
improvement of service availability that directly future business goals.
influences the rise of the business revenues; money The Service Transition has the purpose of
saved by the reduction of unnecessary work; theervice delivery, according to the business
growth of the market caused by the development gequests, with all the necessary elements for
new products and services; the improvement dfervice maint in the stage of operational
decision making process and the risk optimizationmaintenance. Based on business requests, it is
. . allowed to change the service's design made in the

_The_ ITIL des_crlbes the architecture .based OWBrevious stage. The aim is to implement the service
which it is possible to completely organize the | in the way to ensure its delivery under normal

services management. The . IT SeIVICeRircumstances as well as its availability in exteem
management is designed according to the size gﬂuations

the cg_mpapy,ﬂ;ts internal culture arl[d, _Ia_tr)]ov% all. “The service Operationis a life cycle stage
agcort tl;:g I'I(')IL € com{Janys reqtues S.('j fe O0%Rat is responsible for service delivery to a
about the concept represent a wide, Ire€ ang, siomer with a specific level of quality and for

publicly available process library for the IT field the management of applications, technology and

During 2007 the third IT.”‘ concept version Wasi,gaqirycture that enables service delivery. Dgirin
released, represented with the five basic bOOk?his stage the service has been delivered to a

Every b.°°k represents one stage of a life cycle, Fstomer and it ensures added value to the
shown in the Fig. 1.

8 An Introductory Overview of ITIL V3, o An Introductory Overview of ITIL V3,
http://www.itsmfi.org/files/itSMF_ITILV3_Intro_Overew.pdf http://www.itsmfi.org/files/itSMF_ITILV3_Intro_Overiew.pdf



business. This stage is made of the followingproblems on everyday business caused by IT

processes: infrastructure. Having reactive approach, precisely
« Event Management Process, and generally analyzing incidents in order to
* Incident Management Process, identify the cause of the incidents and preventing
« Request Fulfillment Process, them from occuring again in the future, incident
« Access Management Process, management has to have a proactive approach with

«  Problem Management Process a purpose to prevent incidents before they occur.

¢ Common Service Operation Activities,
e Service Desk Function, . . .
«  Technical Management Function, 4 The Integration of the Six Sigma
- Application Management Function, methodology and the ITIL concept

e IT Operations Management Function.

The Continual Service Improvementis a life o
cycle stage responsible for maintaining the valud € ITIL concept and the Six Sigma methodology

of delivered services by continuous reevaluatio@® two different approaches, but in their essence
and service's quality improvement through thdhey are both focused on customer satisfaction.

improvement of the whole life cycle of the IT Recent_ly, many business organizations have
service. recognized the value and strength of the ITIL and

The value of the ITIL framework is increasing S Sigma integrated approach.

because the business organizations become magre Service Desk IT”‘S. vv_orklng procedure_says

and more IT dependent. An IT department has tB'at €very reported IT incident has to be given a

meet organizational expectations and achievESMain priority, but it doesn't say how it shoblel

business goals. The main purpose of ITIL is t@Ven. which means ~that every business

harmonise IT goals with business goals, deploying'danization has to find its own way, according to

and maintaining IT services customized accordind'€!l ©WN Processes, a way to assign t_he priorities
o the reported incidents. It can be said that ITIL

to the specific requirements of a particula

organization. The ITIL processes are made to Iea&,if_ilnes. the "wh%t"f.in ITh se"rr:/ice" managen:]ent,
not to dictate, business activities within a busine While Six Sigma defines the "how". Hence, these
organization. two approaches can have a significant synergic

The services maintenance is responsible fo‘?ﬁe_Ct on the quality of IT support and service_s
ensuring that clients have the access to the sayvicd€livery. In Table 1. | have shown a systematic
which help them do their work. view of the ITIL Concept and the Six S|gma

The Customer service department is a centr

Apethodology.
point in the communication between a customer! 2Ple 1. Six Sigmavs. ITIL

and a servis provider. In contrast to othe - Synergic effect of
. . . Six Sigma ITIL the two
processes, it represents the crucial function approaches
terms of service management. All the problems t T processes
clients experience using IT services are repoxed g'f‘fggr‘]'gymemv and
the Customer service department. Furthemore, t| source Business area ) service  quality
Customer service department informs the clien 'vrﬂl'}’uré’vmﬁzmg
about the progress in the process of solving the costs
problems. cro g Be(tjter intedgratti_on
. . an : an coordination
The process of incident management has th rocus variation/costier | Integration of IT.and| o™ “ype
objective to reestablish the full functionality thie rors reduction department -ang
IT service as soon as possible with minimu :
influence on everyday business, ensuring th o Process  and Establishing rovemment o
. . . . -1: . im service quality| processes in IT :
quality of service and its availability according t improvement | department the T services
the Service Level Agreement.

The process of incident management has a
purpose to minimize the influence of incidents and



DMAIC Guide through five | Six sigma concept Figure 2. Comparison DMAIC model and ITIL
(Define books: for continuos . . . 10
Measure (Service strategy, improvement of service continuous improvement
Analyze Service design, existing IT i o .
Improve Service transition, services according|
.Tp.em@nt Cabrove Service ansiton | servie The identifying of problem's, the deflnlng of_
Soncept Continual service | instructions measurable goals and a desired goal in the Six
improvement) e forated Sigma methodology is done in tiiefine stage,
advanced IT while in ITIL it's done in Step 1 and Step 2 where
management it has to be decided what should be measured and

- what can be measured. During the Measure stage
An attempt to integrate these two approache .
e benchmarking of a current performance should

isn't simple. It can be done n orggnlzatlons thabe done and all the data should be collected that
have already implemented Six Sigma and are

trying to implement the ITIL concept, in are recommended by ITIL in the third step. The

organizations that have already implemented th%naIySIS stage has to identify roots of a cause and

. . . dnalyze data, as well as find the possible
ITIL concept and are trying to implement Six - . .
. i A .opportunities for improvement. The data analysis
Sigma, ~or ~in  organizations that haventis recommended by ITIL's Step 3 and 4. Six
implemented neither ITIL nor Six Sigma. The y P '

approaches to the integration of these two concep Agmars Improve  stage should propose and

; . ; implement a solution, which is covered by ITIL's
are very dlffe_rent. In this paper .I will analyzeeth Step 6 and 7. ITIL's Step 6 and 7 recommend the
icnisfemlgnt:(ljhli::e ?I’nIL cgggg:?“g?\ d ri]sastr ?rllreig)(nterpretation of data and are based on the
Imp . X P ying implementation of necessary actions. The last stage
integrate a new Six Sigma concept with the .
existing ITIL concept of the DMAIC concept is control that has a

9 pt. purpose to maintain continuous improvement and
forecast the behaviour of the processes. This stage

4.1 The similarities between the Six Sigma doesn't correspond to any ITIL's step.

DMAIC concept and the ITIL steps for

continuous service improvement 4.2 The implementation of the DMAIC cycle
in the enhancement of IT services in the

By integrating the existing practices, priciplesian ! TIL surrounding

methods of quality management the ITIL offers a

solution for continuous improvement of services_l_he deployment of every stage of the Six Sigma
With the solution properly implemented, business

organizations can recognise and control th(gyCIe is well specified. Every stage has defined

improvement of everv single stage of the service'goals’ activities and tools. The DMAIC stages are
b y sing 9 connected in the sense that the output of one stage

life c.:ycle.. The contmuous improvement of ITIL is the input of another stage.
services is determined by three key processes:

Service Reporting, Service Measurement and 7- The application of the DMAIC cycle on the
steps for process improvement where there HIL Support adjusted processes guarantees the
overlapping with DMAIC concept of Six Sigma integration of these two approches. The key
methodology, as is shown in Fig. 2. elements of the stages are explained in the detail

the following sections.

Define stage.
Six Sigma D)M A )l C The first step of this stage is to identify sergice

that IT has to deliver. These services will be used
to determine business CTQ (Critical to Quality).
ITIL Continual ~ Step 1Step & Step 4 Step 6 The aim of the stage is done by the Six Sigma

Service Step 2 Step5 Step7 : :
Improvement project team and business sponsors.

10An Introductory Overview of ITIL V3,
http://www.itsmfi.org/files/itSMF_ITILV3_Intro_Overiew.pdf



The Service Desk is a place of contact withdepartment is supporting the process and which
serviceusers where the users can place theifrastructure has been used in IT services. Psoces
requests by using a variety of communicatiormaps share the user's perspective on the process.
channels. The user requests are captured intoEaery step of the process is made of a set of facto
database system. That way all the user request g¥s) which are used as inputs for a particular.step
well organized and easy to analyze. By analyzing herefore, a single process or a single step t@kes
the captured user requests, we can quickly andput factor X and transforms it into a few diffate
easily identify the problems which have or mightoutput factors (Ys). Some of the output factors are
have influence on the quality of business. Whemcceptable to the user, some of them are not. Every
the problems are identified, the next step is t@rocess that has more than one output factor has to
detect which processes in the system are causibgen analyzed more carefully.

them. Usually, the large number of problems caihe aim of this stage is to define key processes
be identified. But the Six Sigma team has to pickhat have a negative impact on the wanted output.
one or two sevices to improve. The main criteria inWhether an output is wanted or not, depends on
picking the services is the cost of poor qualihg t the user's specification.

higher the cost of poor quality is, the more The Service Desk and Incident Management
important the service is to be improved. are directy connected. The majority of reported

It's not unusual that IT perspective on problemécidents are dealt with in the Service Desk.
is not the same as the service users' perspeliive. Incident Management ensures that every incident is
departments are very often selfcontent and don'ecorded and controlled. Stored information is
see themselves as service providers to the businaessicial in the Six Sigma project because it gives
clients. Rather, they are focused on meeting thihe information on how frequently a particular
infrastructure SLA' instead of metting the incident occurs and how the incident has been
business SLA. For that reason, a big task of thisesolved. Using this data, the cost of particular
stage is to introduce team members, tdncidents can be calculated or the cost of all
communicate the project goals to all teanincidents in a particular time range that are sutbje
members, because it's the only way that all teamwf the Six Sigma project.
members have the right focus. The analysis stage.

Furthemore, this is the stage in which the son this stage the key causes of problems are
called project map is done. The project mapdentified. The data collected in the previous stag
defines the project scope and team memberre used as a starting point for detecting theesaus
responsability. Also, during the project the projecof variations in a process.
map is used as a control document, to verify that It is necessary to conduct the Process
the project's stages are done according to th@apability Analysis in order to determine the
previously defined plan. current process performances and define the

The measurement stage. potential system improvement according to the Six
Based on the aim defined in the previous stage, ttf&igma methodology principles. If 99.99967% of
critical parameters for quality improvement haveall outcomes of a process is within the upper and
been identified. There are a few critical qualitylower specification level previously defined by
parameters which can be measured: critical to coservice users, we can say that the process has

— cost cutting; critical to quality — quality reached the Six Sigma level and it doesn't need any
improvement; critical to time — service deliveryfurther improvements.
time cutting; critical to satisfaction — client's The potential problem causes can be detected

satisfaction improvement. Based on the choseby the usage of different methods like brain-
critical factor, the measurement of the project'stroming. The base for these activities is creating
output is defined. cause and effect diagram (Fishbone digram) where
In this stage it's necessary to describe th#he variety of input processes can be identified. |
current (as-is) process state. In order to achigve is important as all the input processes are patenti
we can use process maps to establish how Igroblem causes. Hence, when analyzing service
processes the mostly used method is the 4P method
(People, Policy, Procedures, Plant). Once the

1 SLA — Service Level Agreement



potential problem causes are identified, it ighe monitoring of the financial benefits for every
necessary to determine the key factors that have single element in the definition stage. All the
be improved in order to improve the wholeproject results should be documented, so thatan th

process. case of the reoccurance of the incident or a simila
In the end, the financial benefits of the processne, it could be used as a starting point for new
have to be estimated. projects. In the case of similar projects, the
The improvement stage existing results can be used without need to redo

In the improvement stage it is necessary to definall the previous steps.
new solutions that can be represented in the form

of a completely redesigned process or only as
slight change in some conditions in the exisitin
process. As a starting point in this stage th
potential problem causes identified in the presiou
analysis stage are used. If based on the given ddt@mpanies such as GE, Raytheon Aircraft,
more than one solution is found, than all thelTextron, Fidelity Wide Processing, Sun
potential solutions have to be marked with certaifMicrosystems, American Express, Barclays' Bank
grades. The grades can be established by usiagd Bank of Americd have implemented the
several methods: benchmarking (comparing witlttombination of ITIL and Six Sigma methodology
other practical cases), brainstorming, brainwritingin their IT departments.

creative thinking, modelling, simulation and The Service Desk Customer Call Center in
experimental design. A pilot project has to be dondmerican companies has been improved by the
for the selected solution with the purpose tdmplementation of the Six Sigma methodology.
improve the selected solution in order to ensurdhe CCC's purpose is to provide technical support

#3 The ITIL and Six Sigma implementation
esults

that it will enable meeting the project's goals. to internal clients in the way that an agent casstur
The Control stagehas a purpose to: every received call into the system. If the agent

« ensure the standardizations of new methods ias the proper knowledge, he solves the problem
the practice; immediately (solving level 1), but if that's ndtet

» forecast the financial influence of implementedcase, the agent should forward the problem to the
improvements and continuously check thdT specialist (solving level II).

delivery of the project; Every Six Sigma project is focused on the
« document everything that has been performetinProvement of the limited set of processes or
and acquired? problems. In this case, the main problem is the fac

In the implementation stage the changes haydat only 58% of the problems have been
been made and the processes have been improveERcessed on the proper way of the CCC's claims
which resulted in the change in the way thay the solving level I. The rest of the claims have
business was done and new proceduré%een reported to the second level solvers, which
implemented. Process maps which holdfaused the cost of $5.000.000 a year because the
information about who, what, when, where andT experts of level Il cost the company more,
why is something being done or monitored it theSignificantly more than the employees on the
case an incident should occur. support level .

In order to prevent the return to the former The time spent on the problem solving cost the
organization processes, which would cause th@ompany additional $6.000.000 a year because
increase of the variation in the process, it ighere were drawbacks on the new products
necessary to establish the process of controleof tffl€velopment projects, which is the main task of the
improved process, resulting in its higher stahility T experts of solving level Il. The project teamswva
The control process can be ensured by preventi®!ving the problem through DMAIC cycle and the
error correction or by detecting errors before théesults of all the stages are shown in the Table 2.
service user notices them. The crucial importancéMAIC Cycle Results.
along with establishing the control process, is in

2 http://www.sixsigmazone.com/assets/Article_-
12 Keller, P.: Six Sigma Demystified, McGraw-Hill, 200 _Six_Sigma_for_IT_Management.pdf



Table 2. DMAIC Cycle Results Management have been suggested. The result of

the improvement of the Six Sigma methodology is

DMAIC The results . g
Define The goal is to increase the claims through secewel | the I_mplementatlon Of the ITIL S_Ubset that was
I o 85%. missing in the Service Desk. With that kind of
The key process has a negalive influence on [ihe improvement, the Service Desk became not only
following variables: .
Measure 1. mﬁ user's request is moved from one IT expetfid the place of problem solving but also the place for
another i i
2. the time of solving the user's request Change. Implemen_tatlon ) . )
3. the (un)ability to solve the user's request By implementing the Six Sigma methodology
The potential improvements have been identifigd: on IT processes, Organized by the ITIL concept or
1. the implementation of ITIL Incident Managememt |t ' :
identify, record and control incidents; by the Companys own needsv the ContanOUS
2. the integration of the knowledge database ihw improvement of IT services is ensured, based on
ITIL Incident Management in order to enable agepts R R R
o g Soing | complicated tasks measurable data which results in the improvement
3. the implementation of the remote system in otde . . . .
enable the remote connection and remote uder's Of Services and Cllent SatISfaCtlon-
Analyze requests solving;
4.the establishment of the training system in orde
increase technical knowledge and skillls; .
5. the conduct of a campaign to introduce the Seryi 5 COﬂC|USIOn
Desk to all the employees and to show its functiops
6. the implementation of the |ITIL Problem
Management in order to facilitate the transfer talv:
Solving Level | and Solving Level Il . . 3
7. the implemention of the ACD to automaticallydeq ITIL and the Six Slgma methodology help business
users through the operator's tree based on théepnob Organizations to impl’ove the quallty Of their |T
The implementation of the solutions suggested & fh : : 1 : :
Improve analysis stage. services from the _cllent_s requests point of view.
Control The creation of the continuous model for the ITIL and the S_IX Slgma methOdOIOQy are
implemented changes influences measurement. Comp|ementary, since ITIL enables the frame for

The implementation of the steps defined in thd! S€rvice’s management based on the Dbest

analysis stage resulted in the increase of thfactices. The Six Sigma methodology, on the

problems processed through the solving level |9ther hand, gives _statlstlcal techniques for the

from 58% before the Six Sigma implementation tgn€asure, analysis, improvement and control of the

70% a few months after the Six SigmaService's quality.

implementation project was completed. The Six By integrating the ITIL concept and the Six

Sigma implementation project on the ServiceSigma methodology, the measurable financial

Desk's processes resulted in direct financiadavings and the increase of the quality of the IT

savings of $667.000 a year plus indirect savings @&fervices can be achieved and in the end it can

$1.200.000 a year. result in the increase of IT services client
The function of the Service Desk is specific, itsatisfaction.

represents the central communication point

between the service provider and the user in the

context of reporting problems that occurred durinqReferences
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