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1. Introduction

1.1. Motivation

We have been workingn Business Process Improvement since 2005 wiewere

wor king i n Toshi blampirno vtehnee niit Ma2nladg epnreongtr a m.

We enjoyed the systematic and quantitative approach to organisational change that this
produced in the Italian subsidiary | was emplobgdwWe learned the basics of Six

sigma up to obtain a Six SignBdackbelt certification.

Ourinterestin this discipline develop afteur experience in the Japanese company

we wanted to understand its applicability in meegied settingsWe joined therefore,

a Management Consultancy firm (Galgano & Associati Consulting) that is very famous
for driving Lean transformatiagin the primary Italian industrie§Ve learn that

Improving is much more than a technical matter of moving activities or enforcing
procedurs; it was in fact about managing people, their expectations, their knowledge

and their relationship with the management and the other colleagues.

Whenwe werethen working at the European Institute of Technologgudapest! got

to know the importance aéchnology to support a business transformation. It was
duringoury ear s wor king for the Eurmprompoegsan Commi
innovation thatve decidedwe wantto contribute to the development of the knowledge

on how information systems can soppa business transformatiome started

thereforepurresearch around Knowledge Management that disse draft thisthesis

In the meanwhilewe developedur professional career joining University College
Dublin wherewe werelecturing principles bLean Six Sigma in the School of Nursing
and Health Systems. healthcare, the value of the human componeptadominant,
andwe learnt that there no business transformation can happen if there is no
transformation of people attitude and professioeaketbpment.

Whenwe joined the MOLGroup we realised that large organisatgere very
schizophrenic in their tentative of pursuimgsinessmprovement. Nowadays everyone
recogniseshe need of change and want to contribti@wveveralignment of initiatives

and efforts is aessentiatriver toward a real value creation from those programs.

However that was all about can coordinate the human value that is available and

capitaliseonthe improvement exercise but also for the business execution.
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1.2 Thesis outline

This thesis ha8 chaptersChapterl deals with the overall context of this reseaiah.
particular is explained the motivation to investigate this area of knowledge, the research
methodology applied and the overall technical context in which we elaborate the

research questions.

Chapter2 gives the theoretical context by presenting how our study is completing the
researchn the area ointellectual capital measures.

Chapter3 introduces a broad literature review of Business Process Improvement
practices. This chapter shows the relevance of this research in supfi@sirgtegic

decision of reorganisation ehterprises.

The theoretical innovation of thieessis descibedin theChapter4. This chapter
introduces the concept and the measure ofitken o wl e avigle Ch&pteb 0
explairs the PROKEX system that is the operating environment in which this research
was conductedndhow the notion ofi Kn o wl e dap supperilecigsionof process

improvement or company reorganisation.

In Chaptel6 we describe initial experiments precursor to the business case inwéich
prepare the BPM model and thetology to test th® ROKEXiteration and to enrich

themodel.

In Chapter7 we describe the actual passagésthe experimenand in Chapte8 we will

answelthe research questioaaddrawconclusions

STUDIO is an ontologicentric knowledge management tool. It has been developed by
Corvinno Technology Transfer Ltd for several years. The STUDIO platform consists of
three main parts: the domain ontology represents the concept hierarchy and relations
amongthe concepts of different domains and subdomains. The second part is the
knowledge base, the knowledge elements are associated with the ontology nodes. The
third part contains node specific MC questions, optionally more questions, according to
difficulty and/or language mutations. Hence STUDIO can be used for multiple
purposes: helping seléarning activities of students, testing requested knowledge of
performers in very different kind of organizations to setting up training program or
improving performetjob assignment, recruitment and selecting future employees,

grabbing and articulating corporate knowledge. During the past decades STUDIO was

12



tested and deployed in several very different types of research projects and it is

regularly used in formal traiimg.

PROKEX- Integrated Platform for Procebssed Knowledge Extraction

(Vallalati tuddsmenedzsment tamogatasa szemantikus folyamatmenedzsment
technolégiaval) had been developed uralelJREKA project

(EUREKA HU_121-20120039) within the consortium of@ipositive Ltd,
Corvinno Ltd and Nissatech Ltd. The main goal of the project and the
development is creating an environment where from BPM models the verbose
description of processes and tasks can be extracted for further processing. The
combination of proess knowledge and domain knowledge opened a promising
corridor to grab the corporate knowledge, the identified knowledge gaps served as
a driver obtaining the missing pieces of knowledge and/or articulating tacit
knowledge. It was not part of the projeetit it paved the way to design

reorganization actions, feeding back to the initial BPM.

1.3.Whythein Knowl e®ge Fito

When Facebook went public in 2012 it was quoted at 104 billion ddilavgever at

thattime, it did not have any revenu@lney, 2012)n a famous conference, Bill Gates

CEO of Microsoft said: AOur pri mavarg as s e
development skills, do not show up on the balance sheet at all; this is probably not very
enlightening from a p (TheeEconancstandrEtconomgt, p oi n |
1999)At the end of the last century, the economic sociedyisedthat the value of a

companyis not related only to its physical assets but in particular isdrelled

fint angi bl e assets. 0 The sipvita forghe tesilience ob f s u C

theknowledgeintensivecompanies.

This research aims to develap approach to support orgsatiors measuring their
capacity tooptimise theintellectualcapital that they hold in theorgarisationand in
particular thehuman capital. We call this measdireK n o wl e dThmuglirthis o
approach, we would like to provide a framework that can helprifaisatiors to
understando what extentheavailableknowledge in amrgansationis sufficient to
operate. Specificallythe organisatioran take advantage of tisiman capitaif there is
a sufficient alignment between theocess improvement practiaad thehuman

resources.

13



1.4.Purpose of theresearch

Thepurpose of thisesearchs tovalidate that the framework can produce a measure
that canidentify gaps and provide valuable elements to impnaeeessesprgarisation

and the measuring system itself.

Finally, we will draw conclusions that wireflectuponthe benefit or defects of this
approach in comparison with different methods available in the literana/er
practice

1.5. Problem statement and research questions

Practices of process improvement stress the concegidbdbusiness perfonances

mainly connecteavith the optimal process execution.

Taiichi Ohno(Jones, 2003¥ather of the Toyota Production System was used to say:
ABrilliant process management i s our strategy
pegle managing brilliant processes. We observe that our competitors often get average

(or worse) results from brilliant people mana

The general approach of the modern practices for Business Process Improversent do
not put theorganisaional issues as a priority in the activities. The value for the
customerss the first element of ee-engineeringfollowed by the efficient process
definition, and only after that technology and organisation enter in the picture.
However, technology and human resources complete the picture but are not in the

foreground.

Neverthelessin all re-engineeringaction there is a moment afie capacitycheck

where a éreseen process future state shdaddlimensioneger a future capacity.

In this research, wareexactlyfocusng on this capacity that must be able to support the
process reorganisation. We will develop an approach to the evaluation of the required

organisational capacity witafocusonthe capacityegardingknowledge.

In fact, it is thecommonpractice to evaluate the capaaiggardingFTE allocated to the

individual activities as any person is equivalent in the execution.

In the literature researctve will support the idea that optimal processes require correct
knowledge Thisis a general truth, but the importance of having skilled resources is

even moreeritical in those processes at high complexity.

14



With the new technological advancements, tedbgy is rapidly replacing people in
low knowledgentensegobs thereforethe human resources need to be always more
specialised. Specialised knowledggcoms scarce; this is when having knowledge

optimisation techniques may play a crucial competitive advantage.

Research Question 1How can we determine the knowledge daliy required by an

organisation to run its processes?

To address this problem, we will propose a theoretical measurement framework that

will provide an analyticalandsyntheticmeasurmmento f a fide factoo sit
A Knowl e gigee aférmal definibn of thebusinesgprocessesskill test results

and formal organisational deploymenn this thesisywe will emphasizeleterminng

whatthe level of analysis for which we should perform knowledge measures are

ResearchQuestion2: What are thgossible approaches to validate a reorganisation

with a knowledge capability perspective?

Answering this question requires to identify an operating system that supports the
formalisation of the reorganisation and, at the same time suppgstematicneaure

of the knowledge capability for the system. To devétog we will show how semantic
enabled BPMS used in conjunction with PIROKEXsystem and th8TUDIO

semantic testing platform can provideourd environment to support the organisational
simulation.With the ternreorganisatiorwe mean any change thatpacs either

people, processesdbr the organisationf systems.

ResearchQuestion3: Is there any possibility faa semiautomaticor automatic

solution tooptimise the allocation of people to perform business activities?

This third question is very connected to research questiorfactthe framework that

we are going to define on one side will provide knowledge indicators to support
decisions at the topologicigvel; at the same time may provide scenarios (using those
indicators) that maximise tfeK n o wl e avigle varkating the elements of the

organisation.

! In Chapter.1we will give a more exhaustive explanation of the organisation deployment that in brief is
the process of connecting individual job holder with the activities through a chain of organisation entities
(individuals, positions, roles, activities).

2 |n ourcontext a reorganisation can involve a change in any of the dimensions: People, Processes and
Organisation. We must also pay attention to the connection between those threeselEanehange: the
impact that any individual changedtn the other.

15



By testing in a real caseie would like to highlight the pros and the limitation of an
automatic saltion that optimisation of the organisational deployment based on the

maximisation of théf Kn owl edge Fit o
1.6. Researchmethodology

This thesis will use case studies to validatenleasureapproach while identifying

those critical points that can impact doption of the conceptual framework in a
possiblereatlife implementation. It is important to mention that this thesis mainly
focuses on validating the applicability of the conceptual frameworkotthe
generalizatiorof the approach. According to Hand (Harland, 2014)in a case study,
theunexpected should emergadwhen it does, there is potential to make a useful
contribution to knowledge, theory and practice. The objective of the study will

therefore explain what the reader or listener needs to consider before they contemplate
changeand it will be seeras critical in the sense that it avoids being dogmatic in its

examination of the case and theory.

The thesis will follow a methodology thais already adoptddr several theses
(Torok, 2014)n this dotoral school and whose steps are the following :

- To research reference paradigms in literature

- To develop a theoretical framework

- To develop an operating environmenttork with the theoreticalramework

- To identify therequirements against tltasestudy and perform the anadis of
the case

- Validate thetheoreticaframeworkthrough the case study

This thesis develagpand follows anethodology, which is knowim the social sciences
investigatingthe value of intellectual capital in the context of busimessganisation
The methodologyncorporates somelements of computer science architectureithat
this context can lead tdifferentapproacksby the approach that in theshoolalready
Klimké (Klimko, 2001)followed.

As long as the methodology thae usedis basedn the adoption of specific computer
infrastructure, inclding Business Process Modelling (BPM) and semantic web
technologies, theomputer science approach is the prevasantlar to what Weber
(Weber, 2017toncluded in his doctoral thesis
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According toAmaral et al(Amaralet al, 2011) research methodologies in the field of

computer sciencmay be offive type

Formal
Experimental
Build
Process
Model

= =2 4 A4 -

Based on this overview the next sections will simedledetailed light on the collected

methodolgies, based on the summdmyAmaral et al(Amaralet al, 2011)

1.6.1. Formal methodology
In computingscience, formal methodologies are mostly used to prove facts about
algorithms and system. Researchers bmjnterestedh the formal specification of a
software componertb allow the automatic verification of an implementation of that

component.

Alternatively, researchers may be interestethe time or space complexity of an
algorithm, or on the correctneasdthe quality of the solutions generated by the

algorithm.

1.6.2. Experimental methodology
Experimental methodologies are broadly used in CS to evaluateahetionsfor

problems.

Experimental evaluatiois often dividednto two phases. In an exploratgrliasethe
researcher is taking measurements that will helgtiijemhat the questions that should
be aske@bout the system under evaluation diieen an evaluation phase will attempt

to answer these questions.

A well-designed experiment will start with a list of the questions that the experiment is

expected to anssv.

1.6.3. Build methodology
A build research methodology consists of building an artefact, either a prartadt

or a software system, to demonstrate that it is possible.
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To be considered research, the construction ohtlefact must be newor it must

include new features that have not been demonstrated before iiamdfaats

1.6.4. Processmethodology
A process methodology is used to understand the processes used tdiahdasis in

Computing Science.

This methodologys mostly usedn the areas adoftwareengineeringandman-machine
interface which deal with the way humans build and use computer systems.

The study of processes may also be used to understand cognttierfield ofartificial

intelligence

1.6.5. Model methodology

The model methodologg centredbn defining an abstract model for a real system.

This model will be much lessompicatedthan the system that it models, and therefore
will allow the researcheo understand the system betéed to use the model to
perform experiments that could rz# performedn the systenbecause othe costor

theaccessibility.

The model methodologyg often usedn combination with the other four

methodologies. Experimengsebased on simulatiomodels When a formal

description of the model is created to verify the functionality or correctness of a system,
the task is called model checking
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1.7.Fundamentals of sogal science research

The research methodology provides the rationale for the application of specific
procedures or techniques used to identify, select, and analyse information applied to
understanding the research probléKallet, 2004)

The fundamentapproachn the research traditicerethose ofdeduction and induction
(Kirkeby, 1990)

Everyresearch wik has the goal either to explore new theories by searching for
unknown relationsor to prove discovered but stilhproven theories, thus adding to the
general knowledge of the given field. These two aims necessitate a different logical
approach: whileresearctbased on validation requires deductive logitexploratory
research followsheinductivelogic. (Torok, 2014)

1.7.1. Exploratory research and research based on validatidn
inductive or deductive logic
Whena researclimsto test assumptions or hypothesis @&t derivedrom theoryin
the field of research, is opportune to use a validation approach because it uses a

deductive research approach.

According to Kovacs & Sper&ovacs and Spens, 2008¢ductive research follows, in

fact, a conscious direction from a general law to a specific Casgrary to this

procedure, the inductive research approach reasons through moving from a specific case
or a collection of observations to general law, i.e. from facts to tl{{@brgsson and
Skdldberg, 1994; Danermark, Berth; Ekstrom, Mats; Jakobsen, Liselotte; Karlsson,

2002) For that reason a deductive research approachsssuiable for testing existing
theories, not creating new idg@&tentoft Arlbjgrn and Halldorsson, 2002)

It uses deductive logic which is applied to test researchidseloased on hypotheses.
Thus, it is visible that making hypotheses is inevitablesearchbased on validation.
Only after having the hypotheses put down in black and white can the researcher

proceed to the observatory part of the research and theaggal of the hypotheses.

The exploratory approach @ excellenthoice in cases when the field of research is
entirely or mosty unexplored. Exploratory researches are carried out typically with
threeprimarygoals(Szabd, 2000)

1 ensure a better understanding oftibygc,
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1 serve as testing the feasibility of future, more thorough researches,

1 develop applicable methods for further researches.

In fields where this approach is appropriate, making testable hypotheses would often be
too early and untimely. Moreover, the process through which theory development takes
place is less strict by its natuf@enbasat, Goldstein and Mead, 19&#ploratory

researchs basedn inductive logic which says thtteories can be developed by

analysing research data and gensasibn

When examinindg®hD theses of oufaculty, it mustbe notedhat Klimkédoesnaot

make any hypotheses in Hi$D thesis(Klimkd, 2001) but instead he draws up his
researckrelated expectations. Heoweveremphasesthat it is the inductive approach
that makes this possible because his thesist of research based on validation nature.
i A mo n g guéestiongthere are no deductive ones that cdagchimedat validating
hypotheses. All questions are of inductive nature. That isouhgesearch questions are

about fAexpectati on gKimké,rk@i)ead of Ahypotheseso

Our present research is of exploratory nature and foltsductivelogic. Inour
thesis,we aregoing to identify research questions and tasks along with hypotheses and
will explain the importancefdhe questions. Also, by reaching the goals set in the

guestionswe arealso going texplan the importance of the chosen topic itself.

1.7.2. Qualitative and quantitative research
From a methodological point of view, we can take the qualitative and quamstitati
approaches commonly used in orgatibn evaluation methods as a bgBalaton and
Dobak, 182). Quantitative methods include the application of mathematical and
statistical means for data processing, so these methotte ceaedn researctwherea

lot of measurable daia available.

If we want to explore and understand the deeper relatighs a discipline without

trying to analyse numerical data sets, it is reasonable to use qualitative methods. These
are suitable for research fields where a ¥@linded knowledge basasnat been
establisheget or when the aim is to solve a problend &meory is built based on this
solution. To avoid the drawbacks of tmethodsit is recommended to use

methodological triangulation (the application of different research methods and
perspectives for analysing the same questiBa)aton and Dobak, 1982)ypes of

triangulation are:
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1 simultaneous application of various quantitative procedures
1 simultaneous application of various qualitative procedures

1 thecombination of quantitative and qualitative methods

Ourpresent research is based on qualitative methods because it follows an exploratory,
deductive logic without having access to large, meateidata sets.

1.7.3. Research based on case studies
Learning from a particulanstane (conditioned by the environmental context) should
be considered a strength rather than a weakness. The interaction between a phenomenon
and its contexis best understoathrough indepth case studies. To an increasing extent,
the case study approach has becameawventionalmethod in many scientific
disciplines(Dubois and Gadde, 2002)

Per Yin(Yin, 1994)basic research strategies can be based on

experiments
guestionnaire surveys
secondary analyses

historical analysesand

=4 =4 A -4 -

procession of a case study

Yin asserts that it is expedient to use
Owhyo6é aabamumtcaskedt events over which the r
studies exaimne phenomena in their natural environment and apply several different

data acquisition methods with a small number of examination suligmibasat,

Goldstein and Mead, 1987)

The application of case studies is preferred to other methods when researched concepts
and relations carot be examinedh an isolaed manner. In such situations, it is only the

met hod of case studying that can guarant
This approachas a long tradition in IT literatuéee, 1989)

The case study approach has many strengths: it provides an overall perspective and
enables a more thorough;depth understanding. It also helps to reveal such
relationships that would remain hidden di&erent method was applidGaliers,

1992; Babbie, 2015Bensabaget al.(BenbasatGoldstein and Mead, 198i#)akestrong
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statementsvith respect tacasestudy based research that, as being idiographic, tries to

understand problems in their context.

Bensabaet al.summarise main features of the casadybasedesearch strategy as

follows:

examines a phenomenon in its natural setting
employs multiple methods of data acquisition
gathers information from one or a few entities

is of exploratory natute

1

1

1

1

1 no experimental control or manipulatisnused

1 neither dependent nor indepentieariables are predefined

T results are highly dependent on the
1 data acquisition methods can change during the research

1 the nature of the phenomenon and the reason for it is the question, not the

frequency of itoccurrence

Case studies may relatedimgleor multiple eventsandthere are countless possible
levels of analysis in the research. Case stuafiesisually baseoh combined data
acquisition methods (archives, interviews, questionnaires, observations), in which

results can be both qualitative and quantitative.

The case study approach can be applied to reach at least thre@pmaibardt, 1989;
Steenhuis and De Bruijn, 2006; Ravenswood, 2011)

1 with the intention to illustrate (to explain a theory),
9 create an applicabledbry,

i test a previously worked out theory.

Case studies can also be used to evaluate whether practice corrabaratbsoretical
concepts. Eisenhardt and Bensadiadl. providedetailedguideto planning a theory

development research based on casaestud

To avoid any threats while applying this methfide criteria have to be méBabbie,
2015)

1 arelatively neutral aim should be defined
1 known data sources shoue used

1 an adequate time frame shoblel examined
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1 known data acquisition methods should be applied

1 consistency with the cuently accepted knowledge base shdwédensured

The main advantage of a cadadybasedesearch is its flexibility. It enables the
interaction between data acquisition and data analysis. This approach has an outstanding

validity: instead of defining carepts, case studies providdetailed illustration.

However, the case study approach may come with quite a few drawbacks: it rarely
provides an accurate descriptiditioe state of a large populatiaand the deductions
areratherto be considereds suggstions than definitive conclusions. Reliability may

also be an issue in a cadadybasedesearch, just like its inadequacy to geneeane
findings. The personal nature of observations and measurements can lead to results that
canodot be rothgrs. Sedondiytastharderto generak the indepth, overall
understanding than those results #ratbasedn a strict model and standeseti
measurements. Thirdly there is a big chance to distort the r{Ralaie, 2015)As it is

of exploratory naturegur present research uses a cstselybasedapproacto

validating hypotheses.

1.8.The scopeof the research

Thet Kn o wl e dngasureksiusing two reference formalismssinesgprocess
models (BPM)(Gabor and Szabd, 201f) descibe the processes andtologies
(Jurisica, Mylopoulos and Yu, 1998) represent knowledge. Those models include a
representation of knowledge in two different confgxicessdrgansation and
knowledge domain. They are both formal models to represerftezbafiformation. In
analysing and the problem, therefore, weistconsider that we will address only the
explicit knowledge of the individuals. We will not consi@earitical area that is related
to experience, attitudes that are important but canncajpeired by our framework
(Warier, 2014a)

However, the approach proposed have the potential to support the elicitatoin of
knowledge and its codification through the application of an enrichmeneéinthg

process of the representation models: BPMandlogies (Gabor and Arru, 2014)

This solutionintegratsat he BPM | i fe cycl e(Evanstahd A, he Ev a
2013)model of the&knowledgemanagementycle (KMC) represented iRigurel-1.
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Figure 1-1 The Knowledge Management Cycle (KMC) Model.

1.9.The novelty of the research

The literature has reference to measure model of intellectual capites nhainly

indirect (for instance the contribution to the eqyyeiby, 1997pf the company).
Some approaches are focusing on measuring the knowledge in cconpaith a
predefined domai@Jing, Liu and Zhan, 2013However, the only tool used traditionally
employed to map the fit of the knowledge in an orggion with the required are the
so-calledcompetencymatrices(Smith and Smarkusky, 2009ecently semantic
technologies (based on ontology) has been employed to test the knowledge in

association witltomputeraidedtesting systems (CATGaetaet al, 2012)

Thei Kn o wl e dogpapt has beed developed usiRBOKEXtechnology as
reference technology and introduces a systematic translation between the process and

knowledge domain.

The novelty of the approach includes the increased level of granularity and an integrated

knowledge maagement approach.

Regarding granularity, this approach seaip thenumberof details thaaretypical

semantic testing tools to orgaational tools such as the competency et

The solution proposed for measuringth& n o wl e dgtleer, iE intégtated into an
overall approach for developing and maintaining the knowledge base of a modern

organgation that carbe reusedh different contextsThis allows to reuse documentation
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and ontology available in the orgaation and providéeedbacko their further

development.
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2. Managing the intellectual capital

In thischapteywe will develop the contents of the article that introduced the concept of
A Knowl e dAge 20EG)tHatareferences tihe consideration of Jashapara in the
definition of the Intellectual Capitélashapare2010)and the Oxford Handbook of
Human Capita(Burton-JonesJ.C., 2011)

Human capital is considered a crucial input for the development of new technologies
and a necessary factor for their adoption and efficient use, but also a prerequisite for
employability(Gabor and Arru, 2014)

The literature arountheintellectualcapitalis dated back to the 90s when IT was not so
developed to be takento consideration its capacitf actually represent and measure

it as an operational asset. Since then IT become a pervasive phenomenon and nowadays
is a common practice when we would like to acéessvledgewe do nat yet master to

say that we (€miano éng Staab, 200#tghat timetwhere the focus

was to understand the concept #saeffectsto better support the financial evaluation of

the companiesnow we are in the position of operationally managing it through for

instance ontologiee Br e ws t er a n.drhe@éwHaexhnalogyroRide=D 4 )

therefore us an analytical tool that can help us unbox the blagkyioox and

managing it.

In thisthesis we will, in particulardevelop the possibility of using ontology as
representationf the knowledgeandwe will explore the possibilities offered by this
technology to represent antkasurethe knowledge asrucialelement of the

Intellectual capital

2.1.Intellectual capital

A simple definition of intellectual capital (IC) is the difference betweenrtfuket

value of a company and its net book val8eeiby, 1997)We choose this definition

that shows an accounting origin because the discussitntheme got maturity

together with itsncorporation othe international accounting standa(tsSC, 1998)

and by the Financial Accounting Standard Bad&ASB, 1999) This discussion

highlights the necessity of justifying the value of a company that was not resulting from
the ledger of the physical assets. From that definition, we can identify this difference all

that intellectual material such as krledge, information, intellectual property, which
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can create weal(Btewart, 1998)It is clear that the concept is complex and maybeot
charactegedunivocally. Different models explain different connotation and

phenomenology.

A typical general description of the IC is the one expressed by the Danish Confederation
of Trade UniongUnions, 1999pr the onevoiced by Petrash. This approach links the
intellectual capitato the creation of value. That cha conductedb the maximgation

of three dimensions: Customers, Human Resources andi€atgars (Petrash, 1996)

a

Figure 2-1 Intellectual Capital
In this classification of the various theori¥ge will refer to the general model by
GRr an t (Raost an@ Robse199leBset r a s h

note that some theories do not follow the same classificatiomyeowtll refer to it for

and Johan Roos

easy reading.

Intellectual

capital

Organisaticnal

Human Customer and

co-cperation forms

Figure2-2 Limited distinctions of intellectual capit
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According to the definition given by OECGDC is the economic value of two categories

of intangible assets of a company: orgational («structural») capital and human
capital(Moe, 1999) This definition helpso understandhatintellectual capitais not

equivalent to intangible assets but is a subset of those. An intangible asset can qualify as
IC only when to create value for the orgaation. This definition also clardis that in a
company, the IC is partially a structural and tangible asset of the sati@ani(such as
software, codified knowledge, patents, databases). Tdreggartially embedddd the

human resources as professional competence.

2.2.Human capital

Schultz and Becker give the earlier definitiorhaman capitahs the activities that
influence monetary and psychic income by increasing the resources in (cpléz,
1961; Becker, 1993)This definition highlights the importance of increasing the
resources related to humans in the orgitn as an enabler for the creation of value
for the orgarsation. The success of any company lies in the optimasattdn and
development of its core competencies indeed. Core competencies consist of a
combination of intangible assets that flourish in a given cu(tdaenel and Prahalad,
1994)

We shall clarify that when we refer iiatellectual capital in the domain bfiman
resouces we should distinguish between competence and competency. Competencies
canbe definedas knowledge, skills, mindseand thought patterns resulting in

substantialperformancgDubois, 1998)

Those are the overall competence presetitarcompany and not necessarily represent
an asset for thenterprise On the other hand, competence refers to the critical skills,
knowledge, and associated best practices speciindizcidual tasks leading to optimal
accomplishment of orgasdtional gals or enhanced orgaatioral performance

(Gilbert, 1996)

3 The Organisation for Economic Gaperation and Developme(@ECD) is an international organisation
that has asnission to promote policies that will improve the economic and socialbeélly of people
around the world: http://www.oecd.org/
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Figure 2-3 CompetencysCompetencéWarier, 2014b)

It is clear that a company more than deveighe competencies in the company need
to maximise the competence. The possibility, to measure the IC, is strictly connected to
the problem of improving the internal competence. Unfortunately, the economic theory
does not reflect the knowledge creatioedty; in fact, human capital is more discussed

from organsatioral learning only(Reinhardtet al, 2002)

In general, the evaluation of competencies and competence is very sophisticated and
includeanalysing the human resources from sevgraints of view. An attractivemodel

is the one designed by Lowendahl. This model focus on the different nature of the
intangible assets (in particular those that we definelnarean apital). It distinguishes

the hard ¢ompetence) from the softe{ational) nature and thadividualfrom the
collective(Lowendahl, 2000Q)

__— Knowledge
Individual < Skills

"~ Aptitudes
/ Competence
/ __— Databases
/ _—
/ —
/ —

y Collective &57 ———— Technology

Intangible  / ~__
assets
> Procedures

Reputation

_— Individual <—
\\ rd :\ T~

_— N T
\ _~ Y ~ ~_
\» Loyalty

\ Relational <_ _

T Collective Relationships

Figure 2-4 Lowendahd approach
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According toWarier, thecore competencies are the messentiatonstituent of the
Afcompetency quotiento. However ,(Warier, contri but e
2014b)

Employment Value Emotional Quotient Intelligence
Index — EVI, 10% -EQ, 11% Quotient - 1Q, 10%
Academic Value
Index — AVI, 8%

Behavioural
Competencie,

12% Generic

Technical
Skills, 11%

Management Skills
12%

— Communicational

Skills (Verbal &
Written), 12%

Figure 2-5 Primary constituents of theompetency quotient

Even if their contribution is limed, core competencies are the straighter forward to
measure. At the Corvinus University of Budapest, we are developing an approach and a
methodology to identify those knowledge elements that are assets for thisatigan

The underlying concept is thaach person in the company plays one or more roles.

That role is attributed to a process haed competence tbe performedThe

competence is, therefore, the element of the knowledge that fit the role. In fact, it is
necessary to implement an activitytibe process. ThHBROKEXsystem map

competencies stored in the domain ontology with the representatiosiimess

processesln that way, identify for each role the required competence and provide an
approach to measuring(Arru, 2014)

2.3 0Organisational capital

According to the OECD model, tleeganisational capital is part of the structural

capital.

With theorganisational capitalve are referring to the optisationcapability of the
organsationwhere there is suboptimal human capital. Tomer distinguishes two
organsatioral capitals:

9 Pure form ¢rgansatioral structure

T Hybrid form (embodied in indsatej dual sbé t hr
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According to Tomer, the investmentargarisatioral capital isfinalisedto increase the
productivity of the firm(Tomer, 1987)The concept of therganisationatapital as an
enabler for creating value is present in other models. For instance, the Balanced
Scorecard (BSC), which is the most prominent model for performance management in
business, put thienovationand learning perspective as the foundation layer df eac
company strategy. In this framework, the business restgdtsonnectetb core
measurements of the orgsattioral capital that are enabled by ttaff competencies,

infrastructure, and climai@aplan and Norton, 1996)

Results

Employee Employee
Retention Productivity

Employee
Satisfaction

Techhology

Staff
Competencie infrastructure

Climate for
action

Figure 2-6 The Learning and Growth Measurement Framework of the Balanced Scorecard
The European Foundation for Quality Management (EFQM), in its excellence model,
describe thennovationand learning the process. It involves a certain number of enabler

to produce rsults(Eccles, Nohria and Berkley, 1992)

Leadership

Partnership
and
resources

| Policy and
| strategy

Processes

Figure 2-7 EFQM Excellence Model

Edvisonand Malone locaterganisational capitatithin the structural capital. In their

approach, amtellectualcapital is related to the processes and their agdition A

People I
results
I Consumer
results
I Society
results

Key
performance
results

different capital is the one able to genernainovation.
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capital

Process
capital

Figure 2-8 IC structure(Edvinsson and Malone, 1997)

The concept of innovation is crucial: in the next chapter, we will discuss the strategic
role of innovation for the smart companies. In the literaiarthe area of thetructural
andorganisational capitaseveral experts discuss the level of codification of those
capital assets by the theory of knowledge creation th@&gaka and Takeuchi, 1995)
Thisis the case of Brooking that focus on the asset nature of the IC. According to
Brookingmarket asset$ijumancenteredassetsinfrastructure assets and intellectual
property assets constitute the(Brooking, 1996) Furthermore, Sullivan explains that
the mentioned onasanbefoundin different stages of the knowledge creation. The tacit
knowledge ohuman capitafjenerates intellectual assets that may bedota#ectual

property(Sullivan, 2001)

Intellectual
assets
Documents
Drawings
Programs
Human capital Data
Inventions
Experience Processes
Know how
Skills
ity Intellectual
properties
Patents
Copyrights
Trademarks
Trade secrets
Figure2-9 Sul I i vands model

Theintellectualproperty is, therefore, a forof intellectual capital that is more resilient
in an orgarsation The higher level of protection of the value embedded in the
intellectual property is the patent. The company, to preserve its value, should promote

the transformation diuman capital in intellectual property
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2.4 Customer and relationship capital

Amongthe structural capital great emphasis has been given by financial and marketing
experts to evaluate the value of the relations that a company has with stakeholders and

in particular with its customers.

The customer and relationship capaedvery often pesent in a tacit form of the human
resourcesifcludingsales, people, service people, customer sgrvidewever, this is
considered among the different categories of intellectual capital the one more connected

to the value. In fact, the IC can existywhen it produces value for the orgsation as
previously statedlt is clear that the reason for the vatweationexisss if there is a

customet o grant it. Companies introduce MfACU:¢
practices tanaximise the custmer equity. In this approach, the client is a financial

asset that firms and orgaatiors should measure, manage, aptimise, just like any

other asseBlattberg, Getz and Thomas, 200Alidressinghec u s t oneexdds$hé

prominent business strategy tshbwed tdoe more successful

Methodologies such agality function deployment (QFD) has been adopted by several
organsatiors to develop products in line with the customer denfakdo, 2004) Other
companies have evolved the CRM to become reactive to the shopping clients and
customse the value proposition in reéime. Thisis the case in particular of the
internetbasedcompanies such eBay or Amazon that have a strategy based on event
driven marketing (EDM)Bel, Sander and Weber, no date)

2.5. Competence Management Systems

When we started working in thMOL group we needed to perfornrcampeteng
assessment using Petroskills Compg&sgroSkills CompassCompetency Management
solution no date)the purpose of this software platform for Competence Management
that has snilarities with the PROKEX(Géaboret al, 2016)approach useuh this

research: the knowledge required for a job role is broke down in knowledge elements
that include some assessment critdDifferently from PROKEX, the definition of the
skills related to a job role ks e f i n pridrio, wleekad®ROKEX introduces a system
for knowledge discovery based on process descriptions in BRiglapproach allows a
dynamic evolution of the skillset with the changes of the Organisati@neasn

Petroskills the knowledge mapstandardised and madandad to all companies in
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the Oil and Gas Industry. Another main difference is the assessment modalities:
Petroskills bases its assessment on a 360 evaluatioagsesment and supervisor
assessmeng{pParnton, 2002)This approach allows an evaluation of toenpetenies

beyond the knowledge of the subject as in the evaluatiohecaddressethe capacity

of using the skillHowever it introduces an evaluation bias thata different

supervisor will evaluattheir subordinates differentlyn the same skill2ROKEX, on

the other hand, tests the employees usmgetesting. This approach has its
significantlimitation on the fact that only knowledge is tested aatithe ability of the

test taker to use it in the work context, however, has the advantage that provides a
system to identify knowledge elements based on the contents of the processes without

merely rely on the Experts specific sensibility.

2.5.1. Knowledge Sysems and competencies

In their survey of Industry 4.0 technologigztemel and Gursev, 201@)lude Profile

and Competency management as one of thefioelarea by emergingCyber

physicalSystems. They cite the experiencéamilova and Afsarmaneéhs e x per i enc e
(Ermilova and Afsarmanesh, 2008 evidence that those can simplify tiesign an

adaptabl e, repl i cadntd@ompetency Managdemant Systdml e Pr oyl e
(PCMS)for virtual organisations

Among the projects thaimto cover the gap between business and IT domain it worth
recall pluglTTWoitsch, 2009) This project develops to usadelling languages that

both it and business experts can use to address their concrete nesus madsed
within theidDNeMbd®eeé h e r{\gdtseEh, 20 wor k 0

The VI (Industrial Value Chain Initiative) platforgNishioka, 2016 aimsareto
generate a robotidme building forSMEsusing cloud knowledge databa3éis effort
focusses on the standardisation of the working stylésha Machine collaborative

f a c t wovithithe gbjective of complementing the human knowledge with specific
knowledge

The4C4Lean project(4C4Learn no datepimsto provideSMEswith occupational
competence modete moderate the strategic deficit that is generating the demographic
challengeT h e A MoaheMehsurimg@gompetenesin Higher Education

( KoKoHs) o0 inigativa(Kdmpatedzeim ¢lochschulsektpno datewhose

projects focus on assessment and modelling of teacbimgeteniesin different

34



academic domain@ohlouli et al, 2017) Also Rogushina and Pryindevelop a
system for matching learning outcomes in different frameworks (in particular Ukrainian

and EU) of qualifications based on ontologi@ongushim and Pryima, 2017)

Ontologiesarea trending technology that is broadly used in Knowledge syqi€oi=
et al, 2015)and often adopted to represent knowledge elements. The STUDIO system

bases its engine on Ontologibat describe domain knowledge.

Naykhanova and Naykhano{daykhanova and Naykhanova, 20t&)im that
knowledgebased systems thaseontologies to builknowledgebasedsystemffer
more naturalkdaptation in production systems that rigidly connectedith
legislation.The adaptation to the regulatory changeshmmplementedy changing

the rulesets.

FazelZarandi and FoxFazelZarandi and Fox, 2012ginforce the understanding that
a framework for the continuous evaluation of the knowledgesdhasociatedith the
role is acrucialelement in frameworks that aim to evaluatekhewledge in an
organisation evaluatio.hey work out an extension @riininger and Menzél s
Process Specification Language (PSjormalismdesigned to facilitate the exchange
of process informatioamong manufacturing systems, such as schedulingegso
modelling, process planning, productiplanning, simulation, project management,
workflow, andbusinesgrocesse-engineering(Griininger and Menzel, 2003he
Ontologyproposed byazelZarandi and Foxs an extension of the PSL which provides
predicates and axioms that enable representafi and reasoning about fluent,
activities, activity occurrences, and values of fluent before and after aetivity
occurrencesthe proposeébrmal ontologywas developetbr representing and

reasoning about skills and competencies in a dynamic enviratnmen

Proficiency levelgelateto the span of activities thah individualcan perform in

addition to measurable gliutes related to skills his specifeswhat carnbe expecteof
someone whposseses a skill. The final goal igeducing fluctuations icompetency
measurement and evaluation by ensuring a consistent interpretation of the meaning of
proficiency.The appoach furtherdentifies different sources of skills and competency
informationto provide arelementfor evaluatinghow information from aource can

changehebelief about the skills of an individualhe primaryobjective is to evaluate
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whetheronesatisfies a set of requirements, or to condwgapanalysis in order to

determinevhom to train anchow. (FazetZarandi and Fox, 2012)

2.5.2. Competence Management Systems in literature

Stepanenko ahKashevnikStepanenkorad Kashevnik, 2017nvestigate théerm
competence in the literature and conclude that has different meanings. They also
identify that there are few standards designed for competence modelling including IEEE
RCD (Cetis, 2007pnd HRXML Consortium Competencies SchelfrazelZarandi

and Fox, 2013)However, several studi¢darzallah and Vernadatp@2; Tinelliet al,

2009; Gordeev, Baraniuc and Kashevnik, 2016; Miraetdd, 2017)highlight that
thesestandards fail to consider proficiency level and contexsasntiatlementsThey
identify the followingmost common use cases in the competence managante

conclude that those are the mogtical driver to design Competence Management

Systems:

sarch for an appropriate employee;

core competence revealing;

assessment of the acquired individual competencies

acquired competence identification;

conpetence gap identification;

creation of a personal development plan;

required competence identifiton;

9 storageof descriptions of employees and tasks in the same ontology.

= =4 -4 -4 -4 8 9

There are competence management systems that aim the management of individual
competenies assess it and creatpersonabdevelopment plan (DeCo(Barboseet al,
2015) KnoMe (Niemi and Laire, 2016) TENCompetencé&ew, 2007). Other

systems, according ®tepanenko and Kashevnéte targeting Organisations, which
help to composateamfor tasks or projects andweal the competences (IMPAKT
(Carrillo et al, 2003) Technopark ITMQGordeev, Baraniuc and Kashevnik, 2016)

Da Sa Sousa and LeifPa Sa Sousa and Leite, 20@opose the GPI (Goal, Process,
Indicatos) language designed to fill the gap between goal and process layers and
overcoming limitations of the busingssocess languageshey introducehe
competencyoncept with thgoalto add HR concerns torgansationallayers
(operational, tactic and steayic) and explicitly model the impacts of misalignmeaois

strategic busineggoals
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Brandmeieet al. (Brandmeieret al, 2017)present generic framework of an
intelligent information system for competence management based on ontthagies
offer the possibility of the identification of new relations among concepts based on
inferences stairtg from the existing knowledge.

Emami(Emami, 2017evebpedadynamic systemapproach based on causal
relationships between competency management process and safety performance to
understand the impaof competency management systemtheincident rate over

time.

In their study on Domain driven data minimghuman resource management,
Strohmeier and Piazd&trchmeier and Piazza, 2018entify a whole area of literature
thatrefers to planning and prediction in staffiig:cording to thisstudy, a topic ¢
relevant interest ithe selection oémployees botkuringpre-selection(Tai and Hsu,
2006; Lalshmipathiet al, 2010)and finatselection(Kroll, 2000; Chen and Chien,
2011) Anotherrelevant domain is the prediction eiployee turnovesindretention to
provide prognosigQuinn, Rycraft and Schoech, 2002; Tzeng, HSier and Lin, 2004)
always addressing retention, the study identifies specific literature related to its
measurenma (Chien and Chen, 2008pther applicatias aim to addressmployee
absence due to sickng&ugimoriet al, 2003)or the prediction ofvorkforce

requirementgYanget al, 2009)

In 2016 Google filed a pate(hanget al, 2018)for a technology to identify skills
from thetextt hat wor ks very similar to PROKEX a

described in this paper.

Computersed AdaptiveTests (CAT)are broadly usefbr testing competences on the

job. The sedction of the items that relevant irparticularcontext and that best

contributes to student assessm8aidaracco and Martine@Badaracco and Martinez,
2013)introduce a aw item selection algorithm for the selection of the knowledge

elements to be tested by Computerized Aidaptests (CAT). This approach employs a

mul ticriteria decision model that integr:
linguistic information inceasing CATs adaptation to the student profildssis the

same issue that brought the development oPtiskEx(Gaboret al, 2016)approach

that we used for thithesis The ProkEx approadnhanceshe STUDIO

platform(Weber, Neusch and Vas, 20X6) a knowledge management system wigh
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process perspectivand uses natural language processing to identifgribe/ledge
required for each activity, role or position in an organisation. The Studio platform is,

therefore, able to test individuals based on the spdmisiness applicationgaired.

2.5.3. Resource Allocation in Competence Management Systems

The application o€CompetenceManagement Systems to support Resource allocation
and Organisation optimisationpgrticulaty relevantArias et al.(Arias et al, 2018)
publisheda stateof the artin the research area of Human Resource Allocation in BPM
and Process Mining. According to this research, Human resource allocation is an
emerging research area that basn generatingew proposals applied to real case
studies. Most of thoselsties wergublishedfrom 2011 to 2016 on scientific Journals

and conference proceedings. The majority of those paper were validation research and

evaluation research using either simulation or case studies.

Arena et al. introduce lduman Resource Optimadon (HRQ engine which employs
semanticallyenhanced information and Conditional Random Fi€RK9 probabilistic
models with knowledge elicited from workers in an industrial context. The system
recommends the right person for the right job in-teaé for optimising decisions on
how to implement and schedule either repeatedly oratonrring tasks(Arenaet al,
2017)

Masumet al.proposeanintelligencebasedHuman Resource Information System with

some essential features such as Intelligent Decision Support System for decision making
and a Knowledge Discovery in Database for knowledge extraction, and others model
using knowédge base and model base. The mbdslreasoning capability using
experiencen solving complex, HR problems including staffirflylasumet al, 2018)

Xerox Corporation filed a patent application for a method forbalged awtselection

of employees for training associated with skills required in a pr(§doghet al, 2018)

Whereasn a traditional organisation people are concerndeatify the best tool to

perform a specific tasi§mirnov et al(Smirnovet al, 2017)highlight that in the 4.0
paradigm also the opposite is relevbatause obne of thdimitationsin the design of
applications the unpdictability of availability and nature of humagsources abilities.
They propose a Platform as a Service to enable applications to identify and provide
them with the human resource. The system represents competencies using ontologies

and allows flexiblediscovery of such resources based on availalaitity knowledge.
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The ComProFITS project uses a wadsed platform for the evaluation of existing
employees and the recruitment of new employeesganisations(Mittas et al, 2016)

This application supports multiple roles, each role can perform several actasities,

some activitiesre providedn more than one roleg(Bohlouli et al, 2015)Similarly to
PetroSkills the application supports tesessment of the employees based on-a 360
degree assessment where a team evaluates the competence of the individuals based on
the opinion of a group of @-worker, including subordiates, managers and same level
colleagues(Mittas et al, 2016)

Bohlouli et al. developed an approach that analgsmsProFitresults usingtatistcal
analysis of the competendesfind the best fitting candidates for specific job positions
in companiesuUsing theScottKnott clustering algorithm, it classifies job seekers such
as under or ovequalified or besfit candidates concerning the specifob definition.
(Bohlouli et al, 2017)In thisthesiswe are developing a similar approach that is not
aiming to identify statistical significance of a specific job fit but rather to provide
management with a tool to diagnostic the broader scemeathe absence aothe relevant
testpower The finding oBohlouli et al.,however demonstrate the significancesafch

organisational measurement.

Lili (Lili, 2017) summarises the mosbmmonappro&hes in the area of human
resourceptimisationmethodsHe includes top-down and bottorup approactlLi et

al., 2011) 0-1 assignment modéXian-ying, 2012) multi-project human resource
allocation based on the negotiation mechanism with consideration of total cost
constraint and individual discipling€hien, Lin and Teén, 2013)M /M /N + M

queuing model foral centre{Miao et al, 2013) fi-infocnwer 6 per sonnel
method(Zhang, Zhao and Zang, 2018)zzy inputoutput optimization modé&Aviso et

al., 2018) total utility level or cost inputondition(Li and Wang, 2016and proposes

an Inverse Optimization Model considering competency disadvantage structure.
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3. Business Process Improvement

In this chapter, we will discuss the importancéwo$iness process improvement and
business process improvement practices within the organisations to maximise the

business performanc

= Business process improvement
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Figure 3-1 Yewno map for Business Process Improvement

According to the Yewno Concept datab&¥ewno.com, nalate) the concept of
ABusiness Process | mpr ovementséverallBusimssnnect ed

relateddomain includingstrategic, operation, project and quality management
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In the literature Forstg006)d e s c r i b ess HirBoucse snse sl mpr ov e me n |
systematic approach to help organisations to archive significant changes in the way they
do business. In his, paper Forster recalls that Rose(280f)describes Business

Process Improvement as the evaluation of alternative ideas and the movement of the
organisation. According to Harringtgh998) the Business Process Improvement is the
product of Business ProceRs-engineeringRedesign, and Benchmarking, depending

on the degree of changecessy (Forster, 2006) A significant contibution came from
Davenpor{1993b)who describes Business Process Improvement as an incremental,
bottomup enhancement of existing processes within functional borders. He further
states that the scope is narrower than Business PiReesgyneering andit works on
shortterm. One single process change activity with the intention to enhance the process

is called process modification step.

Boutros and Purdie summarise a very comprehensive overview of the Business Process
Improvemenpractices(Boutros and Purdie, 2014) this analysis, we will develop a
literature reviewbased on their synoptic view of the subject by reflecting on the

historical developmerof this discipline andihcorporatinghe latest trends.

In Chapter3.8we will seethat different methodologidsave their own set of tools and
phases, but mosmiprovement projects share the same general o(Bimégtros and
Cardella, 2016)

All those methodologies have a coligetlegacy from the scientific management
movement that started at the end of the nineteenth century with Ta9ldr)and
furtherdevelopedwith the theories of Deming in the first half of the twentieth century
(1950)

The mission of Business Process Improvement methodologies is to focus the process on
the creation of value for the customer and to eliminate aligh@eating costs without

adding value.

3.1.The process

Thetermprocessd er i ves f r omprocesses Ltahtatn itsertmhei past
t he precederéed goi ng on, itipembeddeden shetermthaideafc t |
a sequence. According the OxfordDictionaries a process is a series of actions or

steps takemo achieve a particular en(Dictionaries and Oxford Dictionaries, 2010)
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InthebookiCompet i ti ve Advantage: Creating and sust
Porter introducethe value chain approach. The value chain is a method for

decomposing the firm into strategic activit{@abell and Fjeldstad, 199&nd the

overall valuecreating logic of the value chain with its generic categories of activities is

valid in all industriegPorter, 1985)This approach gives organisations a reading

framework of their operations to identify areas of improvement but also to highlight the

different level of innovatior{Koc and Bozdag, 2017)

The Portero6s approach is one of the most know
and represents a starting point of the Value Stream analysis developed by some

Business Process Improvement analysis methodologies

In our approacliiRoscioli, Arru and Castellucci, 2012; Arru, Teeling and Igoe, 2016¢)
we refer to the following macrdassification of the processes in an organisation as

shown inFigure3-2:
Core Processes

Core processes are those that are directly adding value to the custornierd.dan
Management view, those are delivering and have the pace in line with the client's

demand. Those include sales, production lines, logistics, customer support
Support Processes

Supportprocessesre functional to the operability of tiseganisation Those processes
are synchronisedith the operability of theore processe3hose includgroduct

development procurement, maintenance, production planning
Functional processes

Functianal processesre necessary to run tleeganisatiorbut not adding value to the
customer. Those are not synchronised with the client's demand but rather with

administrative cycles. Those inclugeategic rmnagement, HR, financial reporting

The same process in differearganisations malge positionedn a different category.
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Figure 3-2 Big picture of an organisation's procesgésru, Teeling and lgoe, 2016c¢)

3.2.Four perspectives on business processes

Melao & Pidd(Meldoet d., 2000)proposea conceptual framework to organise

different views of business processes under four headings, that aims at providing an
integrated discussion of the different streams of thought, their strengths and limitations,
within business processodelling It argues that the multaceted nature of business

processes calls for pluralistic and mudisciplinary modelling approaches.

3.2.1. Businessprocesses as deterministic machines
Theprevailingview sees a business procedure as a settled succekssamywell-
charactegedactivities performed by "human machines" that transform input into
outputs to achieve clear goalsqure3-3). As anyone might expect, this viewpoint is
near Pooler and Morgan's bureaucratic machine metépboter and Morgan, 1989)
what's more, iexpecs that the way of a business process is unchallenged and its plan is

comparable t@ speciabedengineering movement.

This accords well with many structured processes found in stablefattmingtype
environments, and many bureaucratic pdpesed transactional processes found in

serviceenvironments.
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Figure 3-3 Business processes as deterministic machines

The idea that a business process is a deterministic machibe éalfowedback to
Tayl or 6s Sci e rfTiaylof, 19t1) Adendiaggoethispprdachthe

manufacturing processes were made more efficient by an analytical approach.

From thisviewpoint a process may be decomposed into\definedtasks to be
performed by interchangeable people. Managers train individuals to the job in a

deterministic way that would lead to an efficient overall manufacturing process.

On the same linBavenport & Shor{Davenport and Short, 199@efined a business

process as fna set of | ogically related tasks
outcomeodo. This idea as expressed with the fAne
symptanatic of a mechanistic viewoo. Hammer & ChampgHammer and Champy,

1993)gave a similar definition, but they highlight the customer orientati@anas

endeavouand crosgunctional activity.Also, Armistead & RowlandArmistead and

Rowland, 1996and Kock & McQueeiiKock Jr and McQueen, 1996avesimilar

lineswhere the focus is on the structural and operational features of business processes.

It is inevitable therefore arguing that BR#Rers tothe use of industrial engineering

techniques applied to office and service environm@€itey, 1991)

3.2.2. Businessprocesses as complex dynamic systems
Opposite to consider a business process as a sequence of parts, this second perspective
concentrags on the intricate, dynamic and intuitive components of business processes.
The fundamental thought is that an open framework adjusts to a changing domain with a
specific end goal to surviy@ooler and Morgan, 1989)Vhile the mechanistic view
concentrates only on structure and static protests, this view stresses connection and

dynamic conducts
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Consideredn view of these open systems business process can have inputs,
transformation, outputs and boundariEg(re3-4) (Melaoet al, 2000) Any business

process cam this contexbedefinedas a set of subsystems (includpepple tasks,

structure and technologwhich interact with each other (internal relationships) and

with their environment (external relationships)achieve some objectiveSach

subsystem carthereforepe seeras a systenthatcanbe hierarchically decomped

into differentlevels of detailThe most important implication is that there eterfaces

between subsystems so that tkapcommunicate with each other. Earl & Khiarl

and Khan1994) who say that the #Ai nt-erossilgpendent

superordinate goal conceptualisationtokprocess s essenti ally a sy

Figure 3-4 Business processes as complex dyinasystems

While the mechanistic perspectigmores issues like the interaction with the external

world, this viewpointighlightsits importanceln this context more attention is given

to effectiveness than to efficiendgammer(Hammer, 1996argues that a sensible view

of a business process fAsees not individu;:
tasks that entribute tothedesiredoutcome. The use of multskilled and autonomous
workers/teams to deal with a business probefistically illustrate particularly well

how this holistic thinking cabe putin practice. Zairi & Sinclai{Zairi and Sinclair,

1995) on the othehand shows thatn practicd termsit is not always possible to

approach business processes holistically because it mieskiee and require more

resources than simply analysing a single or a set of components.
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3.2.3. Businessprocesses as interacting feedback loops
This third perspectirdescribed byWelao & Pidd(Melaoet al, 2000)extendghe
viewpoint byincorporatingthe interaction betweengresses and organisation

The concept of a business process as a network of interacting feedbadk kiupsn

in Figure3-5. Thisdepicts a business process as flows (rates) of resources (physical or
nonphysical) from outside its boundaries through a sequence of stocks (levels)
representing accumulations (e.g. eratls) or transformations (e.g. raw material to
finished product). The flows are regulated by policies (decisions) which represent
explicit statements of actions to be taken to achileedesired resulfPidd, 1997)

These actions are taken based on information, and this is where the notion of
information feedback loop comes into pladsennix, 1996)

) Boundar
Environmen & y

Rate2
Level3
Rate1|Levell L Rate
Inputs Ralgate p
> X | Level?

Figure 3-5 Business processes as interacting feedback loops

3.2.4. Softbusiness processes
Opposite to the deterministic approach is the thesis of Tinaik@rinaikar, Hartman
and Nath, 1995khat sees the processesa dynamic organism pursuing clear
objectives This fourth perspective emphasises business processes as made and enacted
by people with different values, exgiations and (possibly hidden) agenddss view
extend the subjective and human aspects of the business piog#es that business
processes are abstractions, meanings and judgements that peoplh@ueal world,

which resuls from a process afubjective construction of the mindsinélividuals

Similarly to this approacls e ver al authors indicate the appli

Systems Methodolog§ESM)as abalanced approach to modelling business processes.
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Chan & Choi(Chan and Choi, 1998how thatSSM can be used to provide
methodological support and an analytical framework as well as to deal vd#fiiled
situatiors ina business process setting where the purposeful activity of the business
process cabe seerirom different anglesKigure3-6).

Environmental
constraints

Environmental

. Transformation
constraints

by actors

- Boundary

Inputs Outputs to
customers
. Monitor &
control by
Environmental owners
constramnts Environmental

constraints

Figure 3-6 Business processes as social constructs

3.3Why are enterprises embracing business process improvement
actions?

In the literature w donat find a specific explanation behind embracing a culture of
Business Process Improvement; however, all effective Business Process Improvement
programs have corresponding points and give comparable advantages paying little
respect to the issues thyt the programinderway There are various purposes behind
choosing to execute a Business Process Improvement program, for example,
administrative matters, presenting industry best works on, correcting consumer loyalty
issues, weak or undeveloped quatityd finding unnecessary expenses. Hammer and

Champy(1993)identify three kinds of companies that undertekengineering

1 Companies that find themselves in deep troubleey have no choice. If a
companyb6s costs are an oacomdpetorsimfthama gni |
its business model will allow, if its customer service is so abysmal that
customers openly rail against it, if its product failure rate is higlaer tthe
competiors if in other words, it needs ordef-magnitude improvement, that

company clearly needs busines®ngineering
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companies that are not in trouble but whose management can see trouble
coming,
companies that are in peak condition andaseepportunity to develop a lead

over their competitors.

Boutros & Cardelld2016)classify the factors in 3 categories:

)l
T
T

organisational factors
customer, supplieand partner factorand

technologyfactors

3.3.1. Organisational factors

Theorganisationafactors that may trigger Business Process Improvement efforts

include
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Difficulty adapting to high development or proactively getting ready for high
development

Inheriting additional complexity through mergers and acquisitions

The need to rationalise processes and systems

Internal reorganisation that brings forth changiolgs and responsibilities
Deciding to change corporate direction to operational excellence, product
leadership, or customer intimacy

Organisational goals and objectives not being met

Compliance or regulatory requirements

Management Factors that maygger Business Process Improvement efforts
include

Lack of reliable or conflicting management information

The need to outfit managers with more control over their methodology

The need to create a culture of high performance

The need to gain return orviestment from the existing legacy investments
Budget cuts

A desire to obtain more capacity from existing staff for expansion Employee
Factors Employee factors that may trigger Business Process Improvement
efforts include

High turnover of employees

Training issues with new employees



Low employee satisfaction
A substantial increment of staff
A desire to increase employee empowerment

Difficulties with continuous change and growing complexity

3.3.2. Customer, supplier, and partner factors

There are not only tdors internal to the organisation. In fagtry often dients,

providers and partners may be the reason for a company to start a Business Process

Improvement initiative. Efforts includ@outros and Cardella, 2016; Ueki, 2016)
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Little satisfaction with service

An increase in the numbef customers, suppliers, or partners

Long lead times to meet requests

Customer segmentation or tiered service requirements

The introduction and strict enforcement of service levels

Major customers, suppliers, or partners requiring a urpgoeess duct and
service factors product and service factors that may triggsiness Process
Improvement efforts include

Long lead times or lack of business agility

Poor stakeholder engagement or service levels

Several goods and/or services having their processes where most activities are
common or similar

New products and/or services compromising existing product and service
elements

Process factors that may trigger Business Process Improvement efforts include
Need for visibility of operations from an efotend perspective

Significant handoffs or gaps in processes

No documented processes or procedures

Unclear roles and responsibilities across the organisation

Product or service quality is poor

The amounbf rework is substantial

Processes change too often or not at all

Methods are not standardised

Lack of clear process goals or objectives



w Lack of communication and understanding by workers involved in executing

processes

3.3.2.1. Technologyfactors
Technology &ctors that may trigger Business Process Improvement efforts include

The introduction of new systems

The purchase of business process management automation tools
Retirement of ageing applications and systems

Existing application systems overlap

Introduction of a new IT architectures or technologies

A view that IT is not delivering to business expectations

€ &€ & & & € €

A view that IT costs are out of control or too expensive

w The need to retire duplicate systems

3.4The re-engineeringchallenges

Champy(Champy and Cohen, 1998)o nduct ed a st Ry of HAThe
engineeringincluding 621 companiesyhichrepresent a sample of 6000 of the largest
corporationsn North America and Europe. The study showed that 69% of the 497
American companies and 75% of the 124 European companies responding were already
engaged in one or more-engineeringprojects, and that half of the remaining

companies were thinking about such projects.

However, theChampy and Cohen, 199und that substantiaé-engineeringpayoffs
appear to have fallen well short of the potential gBal€ngineeringhe Corporation
had set:

1 70percentdecreases in cycle time,

1 40percentdecreases in costs,

1 40percentincreases in customer satisfaction, quality, and revenue, and
1 25percentgrowth in market share.

Although little information is available on the p&rcentof the ongoing North
Americanre-engineeringefforts in the sample, overall, the study showed that
participants had failed to attain these benchmarks by as muchpascgit This leads
to the conclusion that the thoroughlyeregineereaorporations yet a rarity. The

problem, it would seem, is the-engineeringf theorgansationis not extending to
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actual management practiCehreevice presidents typify tki(for sales, service, and
orderfulfilment) at a major US computer company, who wérdled thatre-

engineeredavork processes promised to cut product introduction time in half, raise

customer retention rates by @ércent and slice 3@ercentfrom administrative costs

in their areas. They were not thrilled enough, however, to willigglg up control of

their functional areas and collaborate. Thusrésngineeringffort died a year after its

Il nception. In this case, senior manageme .
implement a change in the pattern of shared values, beligisis for behaviodr

their culture(Davis, 1984.

Re-engineeringhorizontalprocesses such as order fulfilment, new product
development, and service delivery, so they become distinctive competencies that
competitors cannot readily matchgsite differentfrom managing a vertical function in

a tradtional hierarchical organisation.

Day (Day, 1994)notes three distinctive tenets that must be understood by senior

management before-engineerings undertaken

1 The changéo process management emphasises external olgeclihesgoak

may involve customersodé6 satisfaction wi
1 coordinating the activities @ compicatedhorizontal process, will require

boundaries and horizontal connections to be dazidture change, and
1 unfiltered information that is readily available to all team members, to facilitate

the learning proceg$enge, 2010)

The loan approval process within IBM Credit illustrates both the problems and benefits
of managing a processo it becomes anique capability rather thamerdy a
consecutiveseries of necessary activities. Often this process is obscured from top
management view because it links activities that take place routinely as sales forecasts
are mae, orders are received and scheduled, produetshippedand serviceare
provided(Shapiro, Rangan and Sviokla, 199) another example, Marriott Hotetan
consistently receive the best ratings from businesslieav@nd meeting planners for
high-quality service. They aliedeedas capable as Hyatt, Hilton, and others at selecting
good sites, opening new hotels smoothly, and marketing thenflweil, Michaels lii

and Walker, 1989)What consistently sets them apart and reveals a distinctive service

core competency i s a&hisbegiaswadhtaihidng procesyteat f or
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systematicallyecruits, screens, and selects from as many as 40 applicants for each
position and continues through every hotel operation; for example, maids follow a 66
point guide to making up bedrooms. The effective management of these linked
processesn an organiational culture that values thoroughness and customer
responsivenessreates a distinctive capability that gives Marriott employees clear

guidance on how to take the initiative to provide excellent customer service.

3.5. Risks connected to Business Process pmovementinitiatives

Carr and Johanssd@arr and Johansson, 1998¢ntified two types risk in the

implementation of BPR and Business Process Improvemiatives

9 technicalrisk, which is a fear that the process changes will not waoné,
1 organisationatisk, by far themost significahrisk, which is the possibility of

corporate culture reaction against the changes.

It is also noteworthy that only 4gkrcentof respondents to the Carr and Johansson

survey cited that they would accept more than a modest amount of risk during
implementabn. Thirty-sevenpercentof respondents cited multiple communications

with employees as a critical must do to minimise the riskgéeagineeringffort.

The message should be simple, involve top management, and must be communicated as
early as posslb so that understanding and biayis createdat the start of the project.

Another methodology cited by Carr and Johansson in the reduction of risk is to
demonstrate the successefngineeringhrough the implementation of precisely

targeted pilot prog@gmmes. They help communicate strategy, and can also reinforce

management commitment and create useribuy

3.6.Business Process Improvement in Business Procé&s
engineering
This chapteintroducesa review of the existing literature on Business Process
Improvement and based on the literature review with the aim is to provide a framework

for a more conscious adoptionmcess improvememptractices amongst businesses.

Given the definition that we adoptedthre beginning of this chaptere use the
framework illustrated inFigure3-7 to describe the relatishipbetween Business
Proceses Improvement Practices (BPIP) and the other disciplines related to the

managemendf processes.

52



’l BPIP

BPI

BPR
BPM

A Processes 4

Figure 3-7 Hierarchy among Business Process related framew@tésster, 2006)

According to Foster(Forster, 2006)Business Process Improvement is one of the

elements of Business Procé&sengineerindBPR). To understand Business Process
Improvements therefore critical tcomprehad BPR; in thisontext it is relevant to

note that accord( O Neol OO N e thatBhalgeavero h 4B 9 9
100 bibliographic references between 1980 and 1998 the following major topics are
essential to understaind Business Proce$ge-engineering

The definitionof BPR

BPR tools and techniques

BPR and TQM ceexistence
Understanding orgasatioral processes

There-engineeringhallenge

=4 =2 A A4 A -

Organsatioral design using BPR

3.6.1. Defining BPR
O6Neill & Sohal noticed that in |literatul
often the same concept is recalled with different names. For exdbgvenpori&
Short(Davenport and Short, 1990¢scribed BPR as the analysis and design of
workflows and processes within and between organisations. Hammer and Champy
(1993)use the term to refer to a more fundamental rethinkmlgradical redesign of
business processes to achieve dramatic improvements in critical, contemporary
measures of performance, such as cost, quality, service, and speed.(Ta883put
the focus on the restructuring and streamlining obtm@ness structure, processes,
methods of working, management systems and external relationships through which

value is created and delivered. Watkins efl&93)describe the discipline as the
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conscious reshaping of an orgeationbehind a new corporate vision, timarketplace

ard the customer.

According to WhitgWhite, 2014) different approaches correspondatdifferent level
in the changepectrumthat is influenced byhedifferentfocus of the changd-igure
3-8).

. . A Massive Change
A Reengineering A _
o’ Focus on Relations

: -
A Continuous o A SmallChange
Improvement messssss’ A Focus on Parts

—.‘.
..
—"
A Status Quo mr A No Change

Figure 3-8 Rate ofchangespectrum

In his model he further determimthree different dimensions that characterise a

different approach tohange:

1 the desired level of change
1 the system complexity

! moreover, the system focus

According to White when addressibgsiness process changesmustchoose either to
go for a Continuous Process Improvement (CPI) methodo#ogla Business Process
Re-engineeringwhen those three dimensions are in harm@ilgerwise we have
ineffective changes (represented by X) as describEdyure 3-9.
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System Focus System Focus
Parts Relations Parts Relations

Figure 3-9 When CPI or BPR

System Complexity
Desired level of Change

According to Petrozzo and StepgPetrozzcand Stepper, 1994BPR involves the

concurrent redesign of processes, organisations, and their supporting information
systems to achieveer adi c a l i mprovement in time, co0s
for the companyds prLonwenihaliLeventhal,d994saasesi c e s .
that the redesign strongly involves the

competencies, to achieve dramatic improvements in organisational performance.

O6Nei |l | (®68ehal a nrdflecétbahimd commbrodertbminator that
BPR has focused on the definition and operation of business protepseduce

products and services within a defined business scope. However, BPR did not focus on
strategic business direction setting or planning, but of cotlmsge may be necessary
components in achievirthe goals envisaged this vision. They alsogint out that

each methodology, in its own right, does not have the intention or the capability of

reinventing business or industry.

Interesingly they conclude that BPR is not necessarily dependent on IT solutions as
only one of these definitions refasinformation systems. There is general agreement
that IT can be a powerful enabler, with tiadical improvements sought more a
function of organisational process redesign, rather than IT implementbiie IT
specialists insist that new systebescentral to BPR, the challenge is increasingly one
of the implementatiasiof organisational change and the visioning involved in that
change, rather than the technology it¢&fastell, White and Kawalek, 1994)his
conclusion reflectso the evolution of the discipline in the petiathenthis very
comprehensive reviewas developedOn the other handhe literature showa change

of interestin process improvement practices toward the autiaatadn of the processes
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and the trend of the last few years is t@valuate the technajical push as driver of

process improvement.

Aswewereant i ci pating before, i(nO6tNweei Illi taenrda tSuorhea | Q
1999)discover a general confusion in the terminology. Hamidammer, 1990)

referred to business processengineeringwhile Davenport and Shagfbavenport and

Short, 1990}0 business process redesign. They idengfyesal terminologies that were

adopted to explain conceggtimilar to BPR withasmall variation in the scope of the

improvement actions. For example:

Business process improveméHarrington, 1991)
Coreprocess redesigiiKaplan and Murdadc 1991)

Process innovatiofDavenport and Short, 1990)

Business process transformat{@urke and Peppard, 1995)
Breakpoint business process redegiphanssoet al, 1993)
Organisationate-engineeringLowenthal, 1994)

Business process managem@uffy, 1994)

Business scope redefinitigiienkatraman, 1994)

=4 =2 4 A4 -4 A4 -5 -2 -1

Organisational change ecoloffyarl and Khan, 1994and

=

Structured analysis and improveme€zairi, 1997)

While some of these terms atlearlyreferring to a generic business process
improvement model on a large scale, other agtfwatkins, Skinner and Pearson,
1993; Earl and Khan, 1994point out thatre-engineeringcanbe performedt a variety

of different levels within the organisatiofhisis exemplified n | B-bh@iseerede
finance process, which yieldedbstantiapercentage improvements in costs, time, and
quality, but had little effect on overall performance because it was not a core process
central to the strategy of the compd@yrrid, 1996) Put irto strategic context, BPR
becomes a means of aligning work processes with customer requirements in an
interactive way, to achieve loftigrm corporate objectives. To achieve this, Senge
(Senge, 2010and Deming2000)advocate a systems outlook involving customers,
suppliers, and the futur&uldenand Reck1992)support this view by showing that the
secrets to designing a process lie not so much in intimately understanding thésway it

performedoday, but rather in thinking about how to reshape it for tomorrow.
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Venkatramar{Venkatraman, 1994)rovides howevera framework that we often use

to clarify the different type of transformation we are.

High Revolutionary Business Scope Redefin@on
o Levels
© . Enhance
_ % Business Network Redgg - apiiities
© %
o C
L ©
g (o
= Seek Internal Integration
a Efficiency
o . — Evolutionary
) Localised Exploitation Levels
ow
Low Range of Potential Benefit High

Figure 3-10 Levels obusinesdransformation

In thisapproach Figure3-10) Venkatraman position BPR at the crossroad between
approaches that seeficiency and those that aim forapabilitychange. It, irfact,
requresa drastic changef the internal processes, while the focus is still on the
Enterpriseds Business Processes.

3.6.2. BPR and TQM coexistence
Among the Continuous Improvement practices, TQM was among the originals and

more discussed in the literature.

T QM inspprdach to improving the competitiveness, effectiveness and flexibility of
a whole organisation. It is essentially a way of planning, organising and understanding

each activity, and dependseachat e a c (Dacklamd; E995)

TQM involves placing the customer as the focal point of operatioasngtto

continuously improve qocess performance to satisfy customer requiren{Betsnis,

1992) It involves the bottordown communication and deployment of objectives and
the bottormup implementation of continuous improvement activities. At the centre of
TQM is the concept of the management of processes, and the existemi@rnal

suppliers and customers within organisations. Organisations which have adopted TQM
are likely to have developed an understanding of the processesashicheratecan

attempt to make thdient the target of improvement activiti€®@ackland, 1995)
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BPR alscemphasises focum the process. However, authors such as KI€83)
suggest that BPR is much more radical than TQM, while others, notably Davenport
(Davenport, 1993aHarrison and Pra{Brian Harrison and Pratt, 1998)ggest that
TQM and BPR can and should form an integrateatesic management system within
organisations. DavenpqgiDavenport, 1993bkuggests there is a need to undertake
process analysi® identify which processes shoube reengineeredand which should
be managefy continuous impsvement. The situation,ig reality,less cleaicut than
re-engineering/ersus continuous improvement since improvement activities form a
continuum from small incremental improvementsheradicalwholesalerestructuring

of an operatioffGadd and Oakland 996) All those definitions suggest that a BPR is
relevant when a change of capacity is necessary usually when the organisation faces

drastic capacity changes.

There habeen an increasing number of articles calling for the need for both continuous
and discontinuous improvement. For example, Hamiidammer, 19903uggested that

they should both fit under the umbrella of process management, while authors such as
Chang(Chang, 1994)Furey (1993); Taylo(Taylor, 1993)escribed programmes that
integrate TQM and BPRs management tools. Hamnfedammer, 1991)described
sequential performance improvements using the two techniques and warned against

using the two approaches concurrently.

Several authors of papers on BPR appear to dertsie continuous improvement of
processes to be the only link to TQM. However, other aspects of the management of

processeare considered equally important in both TQM and BPR, including:

1 benchmarking Br i an Harrison and Pratt, 1993, D6 A
1 culture changgBartlett and Ghoshal, 1998hd
1 performance measuremg@uha, Kettinger and Teng, 1993; Hagel, 1993)

While improvements usually happen through small steps, K&mao, 1993contends

that the continuous accumulation of these can lead to radical breakthroughs. Juran

(Juran, 1964yoes even further to state that quality improvement teams can move

directly tosignificantinnovations® a fibr eakt hroughoMHKi nd. Hill a
and Wilkinson, 1995have also made clear that, while the BPR critique misunderstands

the nature of TQM, it is possible that the practice of TQM in many organisations may

have contributed to the misperception. Some TQM implementations are used to
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generate only incremental improvements and thus are a partial form of TQM that
operates primarily among lelgvel employees, whesmallscaleincrementalism is

likely. In this cag, BPR proponents have criticised the practice of organisations with
partial quality management, rather than TQM itsElis may render more acceptable

the failure of Hammer and Chamfiyammer and Champy, 1998hd others to come to

grips with TQM. HoweverHall et al. (Hall, Wade and Rosenthal, 1998)ve argued

that BPR initiatives have also tended to be too narrow or partial because they take place
within functions and departments rather than across the organisation. That is, they lack
sufficiert managerial stewardship, and theg not integratedith the holism of

organisational changglill and Wilkinson, 1995)

Accordingto( O6 Nei | | a nBPR Bight adéss likely 90 8&cgeed outside

TQM since it uses the methods, process, and customer orientations of TQM to deliver
step changes. If it does so on an ad hasid) without the training, experience, and
organisational infrastructure that TQM takes for granted, it niighanticipatedhat
corporateresistance would bieigherthan in a culture where planned quality chaisge
takenfor granted. Could this help explain the high failure rate among first time BPR
projects? No, as argued by Zairi and Sinclair in their 1995 study of UK organisations
(Zairi and Sinclair, 1995hatiny distinction exists between TQ andtA®

organisations, andhé successful integration with BPR.

Cole(Cole, 1994 oncludes that an extraordinary amount of overlap exists between the
quality andre-engineeringnovements and that the two initiatives complement each

other. He believes that each componentefthi qual i ty housed i s a
which subsequent change programmes should build. Similarly, Th@inasas, 1994)
writes about t he 0 aessimbltarteously achievesmaastaryf a ct u |
over current processes, promotes continuous improvement in those processes, and
prepares for transformational change. Most authors would seem to agree that if BPR
helps focus attention on transformational change, withaunadjing core competencies

and continuous improvement, it could effectively contributawiole quality

framework that will benefit the whole organisation. Looked at in this way, Gadd and
Oakland(Gadd and Oakland, 1998)gue further that TQM and BPRrche considered

as two distinct and different approaches capable of coexisting in the same organisation

but used at different times to achiexaryinglevels of performance improvement.
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To conclude TQM practice in the Venkatraman approach showigume3-10 can be
collocated in the lower two blocks where the company seeks effictemtrd In our
experiencecompanies are looking to continuous improvement methodsdixe

TQM to obtain improvement without CEg*. In a moreholistic view of Business

Process Improvement practices, howewar have to consider that there may be the
necessity to overcome technical constraints or cover technological gaps to provide the

enterprise with new capacity.

3.6.3. BPR and BPI tools and techniques
The various definitions of BPR described in Chaftérlsuggests that the radical
improvement of processes is the goal of BPR. They do not, however, refer specifically
to the tools and techniques usedarengineeringousiness pcesses. To drive a BPR
transformation isin fact,more the strategic fit thanparticulartool. The result of this
void is that authors and consultants alike have pursued the use of many different tools in
the search for the bestengineeringpplicdion. These tools and techniquesployed
by BPR are therefore naptally different from those adopted in any other Business

Process Improvement initiatives and include the following.
Process visualisation

While many authors refer to the need to developa d e a | Afend stateo for
re-engineered, BarrefL994)suggests that the key to successftgngineeringies in

the development of a vision of the process.
Processstudy by mean of BPA/M tools

Cypress(1994)and Venkataiah & Sa@013)suggest that the tools of operational

method studies are ideally suited to teengineeringask, but that thegre often
neglectedO6 Ne i | | (2&L6)rBaeriesidence suggests that these concepts have
been incorporated into tools for business process analysis and modelling (BPA/M) such
as IDEFO (Integrated Definition Method), SSADM (Structured System Anadydis

Design Methodology), DFD (Data Flow Diagram@QA (Object Oriented Analysis)

4 CAPEX: Capitalexpenditure, or CapEXx, are funds used by a company to acquire or upgrade physical
assets such as property, industrial buildings or equipment. It is often used to undertake new projects or
investments by the firm. This type of outlay is also made by coiepam maintain or increase the scope

of their operations. These expenditures can include everything from repairing a roof to building, to
purchasing a piece of equipment, or building a brand new factory.
(http://lwww.investopedia.com/terms/c/capitalexpéundi.asp)
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(Yu and Wright, 1997)and Prince®rojectmanagemenprocesses guidelines

(Department for BusinessEerprise and Regulatory Reform, 2007)
Change management

Several authors concentrate on the need toitd@ccount of the human side ref
engineeringthe management of organisational change. Some a(Broiss and Roos,
1993; Mumford and Beekman, 19%®t)ggest that the management of change is the
most significabtask inre-engineeing. Kennedy(1995)on the other hand, incorporate
the human element oé-engineeringlue to the perceived threat it has on work methods

and jobs.
Benchmarking

Several authors suggest thahblemarking forms an integral partr@engineering

since it allows the visualisation and development of processes which are known to be in
operation in other organisatio(Brian Harrison and Pratt, 1993; Furey, 1993; Chang,
1994)

Process and customer focus

The primary aim of BPR, according to some authors, is to redesign proabesés
improving performance from thdient's perspectivéVantrappen, 1992; Chang, 1994)
This providesa strondink with the process improvement methodologies suggested by
authors from the quality field, such as Harringf@891) In some cases, notably Chang
(1994) the terminology is almost identical to that used by quality pracéit®in the
improvement of processes. Tsignificantdifference, as outlined earlier, appears to be

one of scale.

It shouldbe notedhat few authors refer to any single technique when discussing BPR.
Most incorporate a mixture of tools, although the reatf the mix depends on the
application, whether it be hard (technological) such as proposed by Ten(lL60d).or

soft (management of people), as seen from Mumford and Be@ld@4) While the

exact methodologies tme usedare the source of some discussion, itlcarseerihat

BPR, as a strategic, cresctional activity, must be integrated with other aspects of
management if it is to succeékhisis especiallytrue,since it is not the methodologies
themselves, but rather the way that taey usedvhich is unque in BPR. Of particular
interest are the links between BPR and TQM.

61



In summary, therefore, BPR can be seen to represent a range of activities concerned

with the improvement of processes. While some authors appear to suggest that tools and

techniques arthe ke, most authors suggest that a strategic approach to BPR and the

development of a BPR strategy is the key to sug&sss and Roos, 1993; Guha,

Kettinger and Teng, 1993 here seems little doubt in either the literature or in practice

that efforts on the scale of BPR must be strategically driven and supported by senior
management if they aretosucce@ ar r et t , 1994, Gadd and Oakl an
and Sohal, 1998)

3.7.Business Process Improvemergrinciples

For the particular interest of our thesige will focus on all Business &eess
improvement (BPI) initiatives witho relevance if this is a radical change or an
incremental adaptation necessary to cope with a change of the external or internal

conditions or in seek of efficiency or effectiveness.

In a more recent publication Boutros & Cardéf@16)recall a set of principles of

Business Process Improvement (10 tenants):

Agility

Business Process Improvemeatues agile and iterative improvement. Since change is
inevitable, companies that desire to enhance ceaselessly must have the capacity to

acclimate to and exploit rising open doors agilélyisincludes concentrating on
adaptable work and arranging onestommade toward incremental change.

Quality

Business Process Improvement values qualigll aspects, from process creation to its
termination including process, people, and technology chamgesvristoteles was

used to sayfithe quality is not anci but a hab@. Organisations that understand and
focus their attention on all elements of quality, from the beginning of transformation

initiatives to the end, are more successful.
Leadership

Business Process Improvement values leadefshgproactie and open ideas creation
for i mproving the ¢ o mpoatinuusnprovengeatpracticast i on . I n
solely methods and tools are in focus of the implementation. However, they merely

represent the superficial elementohtinuous improvement éces. The real key

62



success factor is the involvement of employees in improveomadily basis This can

be achievedhrough a different way of leadersiHipombrowski and Mielke, 2013)
Leaders communicate and inspire a clear and compelling vision for the future while
teams become more engaged and open to improvement opjpest{iraylor, Aken and

Tech, no date)
Communication

Business Process Improvement values open communication and participative decision
making. In every organisation, individual members have the potential to speak up about
important issues, but a growing body of research suggests that theyeofiain silent
instead, out of fear of negative personal and professional conseq(i€isbeSephartet

al., 2009) When an organis@an recognises that everyone has a contribution, and

should have the opportunity to voice opinions, ideas, and experiences, is becoming

more innovative in its improvement conceptions.
Respect

Business Process Improvement values gioagking relationship when improving the
organisation. The literature has emphasised the importance of the human dimensions of
motivation, empowerment, and respect for people. Alongside this, commitment is

needed from the managementastinuous improv@ent practice is notigt a tool, but

rather a strategic move towards cultural transformaf®uopta, Sharma and Sunder M.,
2016)The companyds success depends on every

people capacity of innovating for good.

Discipline

Business Process Improvement values organisational discipline and maturity. Structured
companies with high regulatory control anéréforeperforning business processes in

a standard, repetitive fashion are more competitive and usheaihardeaders in their
markets Further,integrationof Business Process Improvement with other management
disciplines could unlock the potential of a stable strectarmeasure and gradually

improve knowledge transfer procesggechem, Geers and Heinze, 20Ehsuring a

disciplined approach to all Business Process Improvement activitgsdrmeure

accurate and robust solutioase implemented
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Enterprise perspective

Business Process Improvement values the consideration of what is best for the
organisation rather than specific departments, focus areas, geographies, or individuals
when making decisions and conducting-tiagay work. An important aspect of
enterprisentegration is the ability to look at the process from different views. The
information view, behavioural view, organisational view, decisional vetw(Bal,

1998) Ensuring Business Process Improvements meet not only the needs of those
involved with the activities in question but also the larger enterprise provides time and

moneyare not wastedeploying and redeploying solutions.
Service orientation

Business Procesmprovement values the notion tl@bcess improvemeitctivities

provide a service to companies, departments, sponsors, individuals, the community, the
consumes, and the profession. Serviogentationpresents some massive cultural and
technical challeges that cross three areas that have traditionally wonkstly in

isolation from one another: Business Process Improvement, application development
and software operation$hisintroduces the central idea of servmeented architecture
(SOA) (Allen et al, 2006) This involves doing what is right for the customer in

guestion and endlessly providing expertise for theiefien
Continuous learning

The Business Process Improvement values training and educating those involved in

Business Process Improvement efforts. The primary objective of training is to provide

all personnel, suppliers, and customers with the skills ex#fely perform quality

process activities, and to build this concept
This practice enables continuous learning within the organisation and promotes

improvement and processiented thinking. Further according $everal authors it is an

essentiatlriver for competitive advantagdlonaka and Takeuchi, 1995; Wick and

Ledn, 1995; Watkins, 1996; Yolle3D09; Everst al, 2011; Van Bred&/erduijn and

Heijboer, 2016)

Human-centred design

Business Process Improvement values the consideration of what is best for customers of
a process (operators and end consumers) when developing and implementing process

solutions and enhancements. Tastomerof a process is the only one who can decree
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the achieving of its goal and the level of quafityatson, 2002; Arru, Teeling and Igoe,
2016b)when improving products or servgsehe usefriendliness is an essential
attribute to considgiGoodwin, 2009)

Among the advantages that @iganisatiorcan pursue, we can list the following:
(Boutros and Purdie, 2014)

Quickly adapting to changing requirements or market factors
Significantly reducing the risk assated with continuous improvements

Accelerating the delivery of business value to customers

€ € €& €

Ensuring that value is continually being maximised throughout the continuous
improvement process
Meeting customer requirements faster and more efficiently

Building innovation and best practices that help reach new maturity levels

€ €& €

Discovering hidden knowledge and expertise within their workforce

w Improving performance and motivation across all areas of the business

3.8.The phases of Business Procebaprovement

All Business Process Improvement framework has a disciplined approach to innovation
(Jochem, Geers and Heinze, 2014 )methodical approach is necessary to obtain

consstency in the results.

In the beginning of this chaptare mentioned a common root in the development of

Business Process Improvement practices. The same source strongly influences the
phases of those disciplines idoilstadiacear e der i
(PDSA)(Deming, 1950) andS h e w h a r-DoéCheclkAtt PDCA) (1917)

The plaridoi check act cycle is dour-stepmodel for carryingout change. Similarly, as
a circle has no end, the PDCA cycle ought to be rehashed and for constant change
(Tague, 2005)

Per the American Society for Quality (ASQ) the PDCA may be usetiddiotiowing

purposes

1 as a model for continuous improvement

1 when starting a new improvement project,

1 when developing a new or improved design of a process, product or service,
1

whendefining a repetitive work process
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1 whenplanning dataollection and analysis to verify and prioritise problems or

root causesand

1 whenimplementing any change.

The phases of the PDCA are the following:

T
T
T
)l

Plan. Recognise an opportunity and plan change.

Do. Test the change. Carry out a sradble study.

Check. Review the test, analyse the results and identify whahaslearned.
Act. Take action based on whatelearned in the study step: If the change did
not work, go through the cycle again with a eiéint planTague, 2005)

If onewere successful, incorporate wioaielearned from the testf more extensive

changes. Use whanhelearned to plan new improvements, beginning the cyclmaga

Based on the PDCA Burke & Peppdi®95)determine that fundamental phases in
BPR, and therefore in Business Process Improvement are to establish a vision, identify

and understand the current business processes, redesign the praoesiseslly to

implement redesigned processes

Lewin (Lewin, 1947)describsthe change as the passage from a stationary phase to

another through a sequence of unfreezingtion and refreezing

Unfreezing

Figure 3-11 Change Proces@Arru, Teeling and lgoe, 2016&a) an operational Business Process
Improvement context according to Lewin
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Archeret al.(2006) on the other hand, after analysing a large number of approaches

from consultancy firm conclude thedntinuousmprovement is another crucial phase

1 2 3
Process Definition Simplification Characterization
> (language of > (Reenp ineering I) > and
flowchart) 9 9 Idealization
4
7 5 4 A 4
Re-design No Improve Existing CHECK Control (SDCA)

(Reengineering 1) Process?

Incremental
Improvement
(PDCA)

Figure 3-12 The 7steps of process management.

that Business Process Improvement practices often propluisés in line with
Sc hnei dapproad(R000as illustrated irFigure3-12 that one of the most cited

reference model.

Boutros & Cardellgd2016) in fact, explain the phas@f any Business Process

Improvement as follow
Planning

During the planning phase, most methodologies suggest identifying and clarifying the
issue or challenge clearly and succinctly. During the planning phase, activities might
includechartering a team to work on the project, identifying the problem, and
presenting the project to a sponsor or executive team for approval or endorsement.
Teams will also have to begin measuring relevant metras come up with a

definition of what succesis going to lookike. Factors to be considered in this phase
include the following.

Analysing

Investigaing the current state by documenting thesasrocess, deciding on the

appropriate metrics and goals, and taking baseline measurements occeianialysis
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phase. Teams continue to gather information during the analyse phase, which might
include one or more process maps. They also interpret datangcopwith possible

root causefor the problem, and validate those causes. Toward the end ofalysa
phase, teams brainstorm solutions and decide which solutions they will move forward
with.

Designing

During the design phase, the team focuses on identifying as many countermeasures as
possible to reach the intended goals of the improvement proje=y. prioritise the
countermeasures based on perceived impact and desidre gtocess that they believe

will help meet the aims of the organisation. During design phases, teams develop new
processes quroducts that will solve the problem or improve #ituation. In many

projects, this might mean developing new technical solutions.

Implementing

At this point, the change documentedand the organisation begins using the new
process. The team measures the results and compares them to baselire helts
benchmarks. Changes are often tested to ensure that processes react as expected to
changeand new problems and riskse not createdAfter teams confirm that
implemented solutions are working as planned, they put controls in place to ensure
ongoing performance and quality. Processes are then transitioned back to the needed

owners and participants.
Continuously improving

The job of Business Process Improvement does not stopaéérst improvement
effort. It is the ongoing responsibility téams and process operators to ensure that
processes are continually improved. Business processes must be monitored and
continuously analysed to discover any opportunities for improvement. It is a journey
toward excellence, and all of those involved in@ng operations shoulcbrtinuougy

be looking for new and better ways of working.

Liesener(Liesener, 2015¢ompares different methodologies of Business Process

Improvement and shows the similarities between all those methods. In paRigulas

3-13shows how can the various phases in POjSBewhart, 1917) Leands A3 t hi nki
(Shook, 2009) Si x Si g fTerant, ID00A N € For d (BeydeBddd PSP

Jowa, 2004)can be assimilated.
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Figure 3-13 Phases of the most popular Business Process Improvement method@lagsesier, 2015)

3.9. Processmaturity

Process maturity is an indication of how close a procesgyanisation is to be
complete and capable of continual improvement through qualitative measures and
feedback Srinivasan ad Murthy, 2012; Boutros and Cardella, 2016)

Development models are a thriving way to deal with enhancing an organisation's
procedures and business process management (BPM) abiliteeguantity of relating
development models is high to the point that specialists and researchers risk losing track
(Roglingeret al, 2012)

In a mature organisation processes, must be complete and useful, automated where
applicable, reliable in information, and continuously improvednihaase, most
organisations have a constrained comprehension etioegiad business processes, and

if any understanding exists, it is regulairydifferent gatherings over the enterprisasit
uncommon to discover a firm that has connected its scafteseddure skills to bolster

a farreachingprocesoperational excellence. Companies that need to accomplish
operational excellence consistently assess their processes and functional parts, including
information quality, strength in their culture, advaneeis, and policies and controls,

while searching for approaches to expand proficiency, enhance profitability, and wipe

out waste.

A popularmodel maps the maturity to 5 levé&rinivasan and Murthy, 201:2)
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Level 01 PersonDependent Practices

Thislevelis for cases where the activitging performeds not documentedn other
words, it is not recorded either in outline or detail. The activity is entirely person
dependent and the sequence, timing and result may vary during the repEtiton.
requresmuchsupervision. There is no guarantee of either achieving the desired result
or adhering to timelines. The activity is entirely ad hoc, with little communication
between functions. The effectiveness of the operation is entirely dependent on
individuals. Knowedge transfer could conceivably happen when handover activities in

the occasion of a change in the ownership.
Level 17 Documentedprocess

At this maturity level, there is a document that has been reviewed and approved by the
supervisor or the approvingthority as the standard process. However, it nghiar
fetchedthat the actiobeing performeds according to the repoffhis might be a direct

result of a procedure float or some radical change since the avwzmverafted
Level 21 Partial deployment

Here, the activity thas documenteds being deployedbut there is inconsistency in the
implementation. The procedure may bhetconveyedh totality. That is, it may ndbe
implementedn all the expected areas, or howeadr capacities, or bylethe planned

owner or every one of the exercises characterised in the process rbaypestormed
Thiswould imply that the report has not been intended to take into account this level of

varieties. There are irregularities in aftereffects of variousgss owners.
Level 31 Full deployment

At this level, there is no inconsistency between the documented process and the
deployed process. The procedure reported and coneeysitlersall the expected

areas, owner and every one of the activities that shmufterformedThe process also
showsthe same connection between the functions and the other processes wherever
there is a need for any interactidrnis means that the process shows a higher

consistency of actions and communication between functions.
Level 41 Measured andautomated
The praess has set itself goals such as adherence to timelines, customer satisfaction,

cost The process also is being measured against its objectives. The process is system
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driven by enablers such as using enterprise resource planning or customer resource

mana@ment or any other custemade softwaréAl Hanaei and Rashid, 2014)
Level 57 Continuously improving

The goals set for the process are being audited for achievemeinisvahojed with
regularity. The timelines, cost targets, satisfaction levelbeirgy regularly achieved

the objectives likewise are being fixed by utilising nonstop quality changegéast
including Six Sigma anBaizen. The enabling system is an object of the improvement

tooandbeing made errefree by strategies such as pejake (mistake proofing).

However, Réglinger et a{Rdglingeret al, 2012)conducted a broad literature review

on the status of art of BPMN and concluded that the analysed maturity models
sufficiently address basic design principlas well as principles for a descriptive
purposeof use. The outline standards for a prescriptitiesation however, are barely

met. Those maturity models provide limited guidance for identifying desirable maturity
levels and for implementing improvement measures. The same conclaigoeported

in a more recent revie(arhan, Turetken and Reijers, 2056pwing that despite that
many BPM methods were proposed in the last decade, the level of empidesice

that reveals the validity and usefulness of these models is scarce.

Given this limitationthe Shingo InstitutéRobert D., 2016)dentifiesthe maturity level

for a compaw on a different behavioural level. Per this model, in,facompany

should have embedded the principle in every associate behaviour to be able to sustain
continuousBusines$rocess Improvement

Stage 4:
Stage 4: Way of Life

Autonomous A Autonomous habit
A Vision-aligned

Stage 3:

Stage 2: Deployed - A Full involvement
- : . A External learning /
Stage 1: A Goal oriented A Majority involvement o)

Reactive A Formal structure A Selected teams A Cross-functional
learning
A Reactive approach A Only specialists A value stream learning

A Little or no involvement | A Team learning

A Ad-hoc learning

Figure 3-14 The Shingo Maturity Model
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The Shingo Institute identifies the five stagegy(re3-14) in a journey of a company

to excellence each one characterised by the following Keygeharacteristics

1 waysof working,
1 employeeengagementand

1 learningbest practices
3.10.Business andorocess archiecture

Business architectuis definedas a blueprinof the enterprise that providashared
understanding of the organisation and is used to align strategic objectives and tactical
demands(Ulric and McWorther, 2010)

Boutros & Cardellgd2016)distinguishprocessarchitecture from the system, business,

or data architecte, that contribute to the broader enterprise architecture discipline.
Systems architecture applies the same concepts of integration and communication but is
usually limited to the world of technology. Data architecture is, on the other hand,
concerned wh how data are stored, managed, secured, integrated, archived, accessed,
and used. Business architecture is usually concerned with connecting strategy and

tactical business functions.

In practical termsaprocessarchitecture is the design and orgationof business

processes and related components into a unified structure and hielidnshstructure
provides an overview of the various process systems, interfaces, interdependencies,
rules, and other relationgls within and between processes across a company, and helps
align functional business objectives and strategies to process exe(Biiotnos and
Cardella, 2016)

The Zachman Framework for Enterprise Architec{@&chman, 2003s a hormaked
schema, one (meta) fact in one place.

Theframeworkis a semantic structure. It implies nothing about implementation
proceses (methodologies) or tools whether they aredoywn, bottomup, leftto-right,

right-to-left, or where to start.
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Figure 3-15 Enterprise Architecture a framework

Theabstractionsthe other dimension ¢iie classification system, depict the

independent variables that constitute a comprehensive depiction of the subject or object

being described, including:

T

What it is madeof - the material composition of the object, thik-of-
materials- for enterprisesthe Thing (Datajnodels

How it works- the functional specification, the transformatierisr
enterprisesthe Process (or Functiomodels

Where the componentare locagdrelative to one anotheithe geometry, the
connectivity- for enterprisesthe Logistics (or Networknodels

Who does what work the manuals, the operating instructierier enterprises
the People (or, Work Flowhodels

When do things happen relge to one anotherthe life cycles, the timing
diagrams for enterprisesthe Time (or Dynamicgnodels

Why do things happenthe ends/meansfor enterprisesthe Motivation

models

The most relevant aspect of business architecture is that it represents a business that is

not necessarily bounded within an enterprise. Business architecture must, therefore,
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