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Preface to the First Edition

After the 9th edition of this textbook was published, process management has devel-
oped strongly through the trend of digitalization and as a result of the “pandemic”. Pro-
cess management is unthinkable without digitalization in most cases. A new trend is the
increased use of data science methods for process management, which is consequently
referred to as “process science”.

Of particular importance are recent research results that have been published under
the heading “exploratory process management”. They show that the first main phase of
process management was primarily focused on the optimization of existing processes
and business models. The exploratory business process management penetrates into the
domains of information management, but also business field development and deals with
innovative new business models for which processes have to be fundamentally rede-
signed.

New practice examples have been included in various places in the book, such as the
migration strategies for the ERP system “SAP S/4 HANA”, which forms the basis for
many industrial and service processes.

The chapter on process modeling has been updated and newer, more far-reaching
methods, such as the business model canvas, have been included. The modeling exam-
ples have been supplemented on the basis of a small, consistent case study on the takeo-
ver of a general practitioner’s practice.

A quick test at the beginning of the book can be used by readers from professional
practice to carry out a first analysis of their own situation. The corresponding file can be
requested from the author. This also applies to the illustrations that can be used for teach-
ing purposes. An email to andreas.gadatsch@h-brs.de is sufficient for this.

Despite the long running time of this textbook, it can be assumed that there will still
be no error-free book after 22 years. The author is grateful for corrections and construc-
tive suggestions for improvement, for example to the email address mentioned.


https://www.andreas.gadatsch@h-brs.de

Vi Preface to the First Edition

For the sake of better readability, we mainly use the generic masculine in this book.
This always implies both forms, i.e. it also includes the female form.

Sankt Augustin Andreas Gadatsch
July 2022



1 Introduction to Business Process Management . ....................... 1
1.1 Concept Clarification. . .. .....c.uutitn i 1
1.2 Historical Development . . ............ ittt 2
1.3 Classification of Selected Topics and Methods . .................... 5
L4 PrOCESSES . .ottt e 7

1.4.1  CharacteristiCs . . . ..o v vt 7
1.4.2  Process Definitions .......... .. ... ... 8
1.4.3  Hierarchization of Processes . .. ........... ... ... ... 9
1.4.4  Categories of Processes . .. .. ..., 10
1.5 Workflows .. ..o 12
1.5.1  Central Terms of Information Processing .................. 12
1.5.2  Workflow Definitions. . . ........ ... .. .. . . . 13
1.5.3  Delimitation Business Process and Workflow............... 13
1.54  Workflow Types. . . ..ot e 15
1.6  End-to-End Processes . ........... ... 16
1.7  Function Versus Process. . .. ..., 16
1.8 Quick Test Process Management—Self-evaluation. . ................ 17
1.9  Review Questions and Exercises . .. ............. ..., 21
1.9.1  QUESHIONS . . ottt e e 21
1.9.2  Exercise “End-to-End Process”. ............. ... ... .. ... 22
References. . .. ... 22

2 Concepts of Process Management. . .............. ... ... ..., 25
2.1  Integrated Business Process and Workflow Management . ............ 25
2.2 Structural Elements ... ... .. ... 28

2.2.1  Perspectives of the Process Cube. .. ...................... 28
222 Levels. ..o 30
223  Phases . ... 31
224 VIBWS o ot t 33

Vi



Vil Contents
2.3 From Function to Process Thinking. . ............................ 36
24 Optimization CONCEPLS. . . ..ottt e 39

2.4.1 Business Reengineering. . ......... ..., 39
2.4.2  Business Process Process - Optimization .................. 41
2.4.3  Example Case: Restructuring Spare Parts Procurement . . . . ... 42
244  Case Study: Process Optimization Accounts Receivable
Processing . ... ... 46
2.4.5 Example Case: Process Optimization of Order
Processing IT Service ......... ... i, 48
2.4.6  Case Study: Optimizing Applicant Management ............ 48
2.5 Related Management CONCepts . .. .. .covvvrninen e, 51
2.5.1  Process Performance Management . ...................... 51
252 LeanManagement . .............uuuuuiinininanaenen... 52
2.5.3  Kaizen/Continuous Improvement Process (CIP)............. 52
2.6 Reference Models .......... .. i 52
2.7  Exploratory Process Management. .................ouiinievnen.n. 53
2.8 Review Questions and Exercises . .. ..., 55
2.8.1  QUESHONS . . .ttt et e 55
2.8.2  Exercise “ProcessCube” .. ........ ... ... 55
References. . .. ... 55
3 Organization and Introduction of Business Process Management. . . . . . ... 59
3.1  Process-Oriented Organizational Forms . ......................... 59
3.1.1  DesignForms. ......... .. . . 59
31,2 ASSESSMENE . ..ttt et e 64
3.2 Rolesand ACLOTS . . ...ttt e 66
3.3  Project Organization for Process Management . .................... 70
3.3.1  Classical Forms of Project Organization................... 70
3.3.2  Agile Methods of Project Organization. ................... 72
3.4  Review Questions and Exercises . .. ........... ... ... 77
341 QUESHONS . . ..ottt e 77
3.4.2  Exercise Process Organization. . ..................c....... 78
References. .. ... .. 78

4 Process Control . ........ .. ... 81
4.1  Development of a Process Strategy . . ...... ..., 81
4.2 Process Scorecard ... ... ... 84
4.3 Process AGIrEEMENLS . . . . oo vttt ittt e 86
4.4 Process KPIs . ... 87
4.5 Process COStING . ..ottt e e 94
4.6  Review Questions and Exercises . . ..., 98

4.6.1  QUESHONS . . .ottt et e 98
4.6.2  EXEICISES ..ottt 98

References. . . ... 99



Contents IX

5 Modeling and Analysis of Processes ................................. 101
5.1  Basic Questions of Modeling. . ........... .. ... .. .. . . .. ... 101
5.1.1  Overview of Selected Modeling Concepts ................. 101
5.1.2  Terminology and Metamodel as Construction Features of
Modeling Languages . . . ...t 104
5.1.3  Process Modeling in Practice. .. ......................... 105
5.1.4  Case Study “Family Doctor’s Practice”. .. ................. 106
5.2 Business Model Canvas (BMC). .......... ... ... i, 108
521 NOtation . .. ...vt i 108
522  Modeling Example. .......... .. ... i 108
523 ASSESSMENL . ..ttt et e 110
53  Process Map. ... ..o 110
531 NOtAtON . ..ottt e 110
5.3.2  Modeling Examples. ....... ... ... ... ... .. 110
533 Evaluation ......... ... ... 113
5.4 Process Description . .. ...ttt e 115
54010 NOtation . . ..ottt 115
54.2 Modeling Examples. . .............. i 115
543 Evaluation ............ ... 115
5.5 Tabular Process Modeling .. ........... .. .. .. . .. .. . . ... 116
55.1 0 Notation . . ....oon it 116
5.52 Modeling Examples. . ...........c.iiiiiiii... 117
553 Evaluation ............ ... 118
5.6 Swimlane Diagram. ........... ... .. . 119
56,1  NOtAtON . ..ottt e 119
5.6.2 Modeling Examples. . ...... ... ... ... .. .. . .. 121
5.6.3  ASSESSMENL . ..ottt 121
5.7  Event-Driven Process Chain (EPC).............................. 123
571 OVEIVIEW .ottt ittt e e e e e 123
5.7.2 Basic Notation (EPC) ........... ... ... ... ... ... ...... 127
5.7.3  Extended Event-Driven Process Chain (eEPK). ............. 140
5.8 Business Process and Model Notation (BPMN) .................... 148
581 OVeIVIEW . oot 148
5.82 BasicNotation............ ..., 149
583  ACHVILIES . ..ottt 149
584 PoolsandLanes................. oo, 151
5.8.5  GAEWAYS -« . ottt 153
586  Data.......o.ii 157
5.87  EVents. ... 158
5.8.8°  Modeling Examples. . .......... ..., 161

5.8.9  ASSESSMENT . . oottt 163



Contents

5.9  Simulation of Processes. . ............ .
5.9.1  Goals of Process Simulation .. ..........................
5.9.2  Analysis Variables . .......... ... . i
5.9.3 Carrying Out a Simulation Study ........................
5.10 Principles of Proper Modeling. . .......... .. ... ...
5.11 Selected Modeling Methods Compared. . .........................
5.12 Review Questions and Exercises . .. .................... ..
5021 QUESHONS .« . v vttt et
5.12.2  Exercise in Process Modeling “Treatment in the Hospital” . . . .
5.12.3 Exercise in Process Modeling “Apply for Business Trip”. . . ...
References. . . ...
IT Support for Process Management .. ..............................
6.1  Tools for Modeling, Analyzing and Designing Processes
(BPM-TOOIS) et
6.1.1  Objectivesand Concept. . .. ...cvvvneveenneeenen..
6.1.2  Selected Modeling ToolS . . . ... ...
6.2  Tools for the Control, Automation and Machine Analysis
Of PrOCeSSeS « . oot
6.2.1  Workflow Management Systems (WFMS) .................
6.2.2  Robotic Process Automation (RPA) ......................
6.23  Process MIning . ...........ouininiiiiiii.,
6.3  Tools for Professional Process Support.............. .. ... ......
6.3.1  Standard Software Versus Individual Software . . ............
6.3.2  Enterprise Resource-Planning Systems (ERP Systems) . ... ...
6.3.3  Economic Viability of Standard Software . .. ...............
6.4  Introduction Processes for Standard Software. .....................
6.4.1  Connection to Process Management . .. ...................
642 BigBang ........ ..
6.43 RoOl-Out........ ...
6.4.4  Step-by-Step Function-Oriented Introduction. . .............
6.4.5  Step-by-Step Process-Oriented Introduction. ... ............
6.4.6  Strategic Portfolio . .......... ... ... .. .
6.4.7  Practical example SAPS/4 HANA . ........ . ... ... .....
6.5  Effects of Current Technologies on Process Management ............
6.5.1 Digitalization . . ........ ...t
6.5.2 BigData........ .. ...
6.5.3 Cloud Computing. . . ......c.uuiinininiiniien.n.
6.5.4  Industry 4.0/Internet of Things .. .......... .. ... ... .....
6.6  Review Questions and EXercises . .. ...,
6.6.1  QUESHIONS . . .\ttt e
6.6.2 CaseStudy....... ..ot
References. . . ... ..o



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig
Fig

Fig.

Fig
Fig

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig
Fig
Fig

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
. 1.10
L1

1.12

.1.13
.1.14
2.1
2.2
23
24
2.5

2.6
2.7
2.8
29

.2.10
.2.11
.2.12

Concept clarification process management . .. ....................
Overview of selected topics and methods . .. .....................
Division of labor of processes—Schematic representation. . .........
Process variants according to Berkau (1998) .....................
Process Map. . ... .ot
Process Categories . ... ...vu it e
Process Mapofacarshop.......... ... ... . ..
Important IT terms (cf. Herzwurm and Pietsch 2009, modified) . ... ..
Business process and workflow. . ...... ... .. ... . oLl
Business process versus workflow. . ......... ... .. .. L.

Schema for an end-to-end process (Schmelzer and Sesselmann

20013, p.53) o

End-to-end process (example according to Schmelzer and

Sesselmann 2013, p.53) ... oot
Process versus function .. ........ .. .. i i i
Quick test process management resultS. . ... .....................
Integrated Business Process and Workflow Management—Concept . . .
BPMcube ... ... ..
Level concept (Gehring 1998). . ... .. i
Business process and workflow life cyclemodel ..................

Life cycle model of the company EON for business process

and workflow management . ............. .. .. .. ... ...
Control 100p. . . ..o
VIBW COMCEPLS & . v vt ettt e e e e e e e et e e e
Functional organization (schema) . .............................

Process course in functionally structured organizations

(Dillerup and Stoi 2012) ... ..ot
Chimney effect (Osterloh and Frost 2003, p.29) ......... ... ... ...
Targets and target conflicts in functional organization ..............
Business Engineering according to Osterle (1995, p.30)............

O O N

10

11
12

14
17

18

18
18
22
26
28
30
32

33
34
34
36

37

38
38

Xl



Xl

Fig
Fig

Fig
Fig
Fig
Fig
Fig

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

.2.13
.2.14

.2.15
.2.16
L2117
.2.18
.2.19
2.20
3.1
3.2
33
34

35
3.6
3.7
3.8

39
3.10
3.11

3.12
3.13
3.14
3.15
3.16
3.17
4.1

4.2
4.3
4.4
4.5
4.6
4.7
4.8

4.9

List of Figures

Restructuring approaches according to (Bleicher 1991, modified). . . . . 42
Spare parts procurement before process optimization—before

OPUMIZALION . .« o v vt ettt et e e e e e et e e 43
Spare part procurement after process optimization. ................ 45
Actual process for processing incoming invoices . . ................ 46
Target process for processing incoming invoices . ................. 47
Current and target process: order requests in IT service . . ........... 49
Analysis of the duration of the jobposting .. ..................... 50
Classification of different BPM concepts .. ...................... 54
Forms of process organization—classical line organization . ......... 60
Basic design forms of the process organization. . .................. 61
Forms of process organization—pure process organization . . ........ 62
Forms of process organization—process organization with

shared SErviCe CENLETS . .. ..ottt e 62
Processor organization as a staff organization. . ................... 63
Processor organization as a matrix organization................... 64
Matrix organization in the hospital . ............. ... .. .. ... ... 64
Summary of the organizational forms of process management

according to Schmelzer and Sesselmann (2013)................... 66
Roles in process management . .. ................ ... 67
Roles in the life cycle of process management .. .................. 69
Project organization for restructuring projects (cf. Schmelzer

and Sesselmann 2013) . ... ... . 70
Process model for restructuring projects (Dieboldo.J.)............. 71
Classical and agile methods in comparison. . ..................... 73
Scope of agile methods in process management. .................. 74
Agile view of the BPM Life-Cycle ............. ... ... ........ 75
BPM view of SCRUM elements . .............. ... ..., 76
Hybrid model of an agile process management life cycle............ 77
Relationship between process strategy and performance

(Kremar 2005) . . .o e 82
Strategic process control as a management cycle according

to Schmelzer and Sesselmann (2013) ............ ... .. ... .. .... 83
From mission to Measure. . .. ..........uuuiineenninnennennn... 83
Anchoring process strategy with corporate strategy .. .............. 84
Cause-effect chains in the hospital (cf. Stachel and Eltzholtz

20018, P 02) oot 85
Process scorecard example (sales of products) . ................... 86
Process agreement—schematic representation .. .................. 86
Example of a business process agreement from the healthcare

sector (KOlking 2007) .. ..o i i 88
Regulation cycle process controlling. . ............. ... .. ... ... 89



List of Figures

Fig
Fig
Fig
Fig

Fig
Fig

Fig.

Fig.

Fig

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

.4.10
.4.11
.4.12
.4.13

.4.14
.4.15

4.16

4.17

.4.18
5.1

52
53
54
55
5.6
5.7
5.8
59

5.10
5.11
5.12
5.13

5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23
5.24
5.25
5.26

KPIStructure . ... ..o e
Criteria for indicators. (After Kiitz 2011, modified) ................
Process indicator profile—example. . .......... ... ... .. ... .....
Process indicators for an Order-to-Cash process

(Daxbock 2014, p. 60, modified). .. ...... ...
Process indicators (formulas) ............. ... . ... ... ... .......
Determination of process time. (After Schmelzer and

Sesselmann 2013) ... ... i
Determination of punctuality (according to Schmelzer and

Sesselmann 2013) .. ... .
Determination of process quality (according to Schmelzer and
Sesselmann 2013) .. ... ...
Process costing. . . ... ..ot
Model of a train journey. (Image Source: Kolner Verkehrsbetriebe
(KVB)(Ed.), City of Cologne). . .. ....cvvin i
Overview of selected modeling methods. .. ......................
Metamodeling (see Gehring 1998) . ...... ... ... .. .. .. .. ... ...
Business Model Canvas modeling example family doctor’s office. . . . .
Process map—notation . ............ ... i
Process map—example general practitioner’s office. .. .............
Process map—Example car dealership .. ........................
Process map—Example insurance. . ........... .. ... ... ...
Process map of family doctor’s practice—modeled with Bic

DesSign . .o
Process specification Free University of Berlin (2015)..............
Tabular process survey form . ......... ... ... . i
Tabular process survey: “appointment scheduled” .................
Tabular process survey: “Assign appointment” shown

alternatively as EPKmodel .. ....... ... .. ... . ... . . ...
Tabular process survey: Change dressing ... .....................
Swimlane notation. .. .......... .t
Swimlane “appointment”—modeled with draw.io .................
Swimlane “change bandage”—modeled with draw.io ..............
Swimlane model of treatmentin a hospital . . .....................
ARIS house (Scheer 1998) .. ... ... . . ..
ARIS—From problem to program (Scheer 1998)..................
ARIS as a method for software introduction. .. ...................
EPC notation “function” . ......... .. .. i
EPK notation “event”. .. ........ ...
EPC notation “Simple Example”. . ............ ... ... ... ......
EPC notation “connectors™ ... ........c.o.uuiinirennenenannnn..
EPK notation “Example of the use of the XOR connector” ..........

XMl


http://www.draw.io
http://www.draw.io

XIv

Fig
Fig

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

.5.27
.5.28
5.29
5.30
5.31
5.32
5.33
5.34
5.35
5.36
5.37
5.38

5.39
5.40
541
542
543
5.44
5.45
5.46

547
548
5.49
5.50
5.51

5.52
5.53

5.54

5.55
5.56
5.57
5.58
5.59

5.60

List of Figures

EPK notation “Example of the use of the AND connector” .......... 132
EPK notation “Example of the use of the OR connector”. ........... 132
EPK modeling example “defect processing”. . .................... 134
EPK—Optional Events (Schema and Example) . .................. 135
EPK—Nested Connectors (Schema and Example)................. 136
EPK link types (see, for example, Hoffmann et al. 1992, p. 12)....... 137
EPC example 1 with ARIS Express (Software AG, Darmstadt) . . . . ... 139

Modeling example 2 with ARIS-Express (Software AG, Darmstadt). .. 140
Modeling example 3 with ARIS-Express (Software AG, Darmstadt). .. 141

Modeling elements of the eEPK according to Keller et al. 1992 . ... .. 142
Semantics of the eEPK .. ... ... ... ... ... .. . il 143
Process description and assignment of modeling elements

tothe eEPK ... ... . 143
Notation elements of the eEPK . .. ... ... ... . ... ... ... ..... 144
eEPK example model “contract conclusion™. .. ................... 145
Notation elements of the eEPK of the tool “ARIS Express”.......... 146
eEPK example offer processing (with ARIS Express) .............. 147
eEPK model “change bandage”—modeled with Bic Design ......... 148
Basic notation elements of BPMN (cf. White 2010). . .............. 150
Simple notation example with BPMN (cf. White 2010) . ............ 150
BPMN—Example of activities. (Taken from Seidlmeier

2015, modeled with ARIS 9.7) ... ... i 151
BPMN—Example of standard sequence flow..................... 152
BPMN—Poolsand Lanes . ........... .. ... .. .. 152
BPMN—Pool with Lanes according to organizational units.

(Taken from Allweyer 2015, p.22) .. ... ..o 153
BPMN—Message flow between Pools. (Simplified representation

according to Allweyer 2015, p. 51) .. ..o i 154
BPMN—Exclusive Gateway. (XOR Gateway, taken from

Allweyer, T.: BPMN 2.0, 3rd edition, Norderstedt 2015, p. 24) .. ..... 155
BPMN—Parallel Gateway (AND Gateway) .. .................... 156
BPMN—Inclusive Gateway. (OR Gateway, taken from

Allweyer, T.: BPMN 2.0, 3rd ed., Norderstedt 2015, p.32) .......... 156
Complex gateway. (Taken from Allweyer, T.: BPMN 2.0,

3rd ed., Norderstedt 2015, p.37). .. oo 157
BPMN—Data objects as input or output of process steps. . .......... 158
BPMN-—Data storage for multiple steps. . .. ..................... 158
BPMN—Standard events. . . ...ttt 159
BPMN—Special events. . ...t 159
BPMN—Use of messages to represent dependencies

(cf. Allweyer 2015, p.37) . oo oot 160
BPMN—Error events (GI2010) . .......... ... . ... ... ... ....... 160



List of Figures XV

Fig
Fig
Fig

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

.5.61
.5.62
.5.63

5.64

5.65

5.66
5.67
5.68
5.69
6.1
6.2
6.3

6.4

6.5

6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18

6.19
6.20

BPMN—Multipleevents. . ..., 161
BPMN—Termination of processes . ...............c..oueuvnon.. 161
BPMN model of the process “Schedule appointment”—modeled

with BicDesign. ... i 162
BPMN model of the process “change bandage”—modeled with

Bic Design . . oot 162
BPMN-—modeling example application. (Taken and modified

from Allweyer 2015, p.32) ... ..o 163
Goals of process simulation. . ......... ... ... . i 165
Analysis variables of process simulation. .. ...................... 166
Modeling methods compared—notation. . ....................... 170
Modeling methods in comparison—characteristics. . . .. ............ 170
Forms of tool support (Ndgele and Schreiner 2002) .. .............. 176
Basic principle of a workflow management system ................ 179
Interaction between RPA software and application.

(Adapted from Héuser and Schmidt 2018) ....................... 183
RPA example process invoice processing. (Adapted from

Baumbachetal. 2016). . ... ... ... ... . .. . 184
Process Mining as the intersection of Process Science and

DataScience .. ... 186
Process Mining—Target and actual processes in contradiction . . ... .. 187
Example: Process model withlogdata .......................... 188
Example of process flows in visualized form based on log data. ...... 197
Process integration using the example of purchasing logistics . . ... ... 198
Process integration using the example of sales logistics. .. .......... 204
Strategies for the introduction of SSW . ... ... .. .. ... .. .. 205
ITmegatrends .. ...t e 206
Paradigm shift in the world of work .......... ... .. ... ... ... 207
Effects of digitalization on humanwork . . ....................... 208
Effects of new technologies on the profession of “tax consultant™. . ... 208
Effects of new technologies on the profession “auditor”. ............ 210
Big Data Data Sources ...............ouiiiininininnann.. 211
Cloud sourcing options. (Adapted from Miinzl et al. 2009;

and Brassel and Gadatsch2019) ............. .. ... ... ... . ..... 214
Cloud organization. (Based on Baun et al. 2010, p.26) ............. 215
Cloud portfolio for decision makers ............................ 216



