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1. Business Process Management - Overview

Digitalization and processes

What does a university need to be

= |n the context of discussions on successful in digital?
digitalization/digital transformation, the
. . . ' . no 1. Robust and secure technology
redesign of an organization's processes is Y infrastructure, regularly upgraded
. . x and improved
often seen as an important driver
u d|g|ta||zat|0n describes hOW IT or O~0 2. Effective processes for managing
. . . E"E' investment and change
digital technologies can be used to e
alter existing business processes R T r——
customer focus
229
E:g':% 4. Digitally aware executive leadership
o ¥ e 5. Development of all stakeholders’

o—JL;]o digital skills and capabilities

6.Evidence-based centres of expertise
in digital research and education.

(Skelton/ Jisc 2023)
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1. Business Process Management - Overview HAMBURG

Business Process Management (BPM)

Management discipline of systematically overseeing and supervising business
processes, and resources to achieve organizational goals and objectives

Body of principles, methods and tools to design, analyze, execute and monitor
business processes, with the aim of improving their performance.

5
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1. Business Process Management - Overview

BPM Life Cycle

Managing processes is an iterative processes consisting of several steps

case type

Process | || e
. .. . § reserve tow-boat )
identification —

stackinghanding, |

eeeeeee

Process architecture

Process
discovery

Conformance and
performance insights

As-is process
model

Process
monitoring and Pro<|:es_s
controlling analysts
Executable e = Insights on
process ‘ weaknesses and
model their impact
Process Process
implementation | To-be process redesign
J model

(vom Brocke 2010)

©Schultz GreenKG - WP1 - Digital Transformation May 2024 5



1. Business Process Management - Overview

— HAW
— HAMBURG

BPM Life Cycle: Process Identification

Process landscape/ architecture

Strategic
Management

Suppliers
Management

Logistics
Management

Demand
Management

Warehouse
Management

Management processes

Direct
procurement

Indirect
IT HR
procurement

Finance

Support processes

Prioritization

uuuuuu

Process
monitoring and
controlling

Process
analysis
i
thaic impact
Process
redesign

Process

implementation | To-be process
medel

(Example: Bank)

Feasibility

. Low
O Medium
O High

High
Loan O . Rating
O controlling Contract
preparation
Loan @) @)
g decision Loan market
5 evaluatign
5
g Handling of
payments Loan
O O planning
Loan
application
Low
Poor Health

Good
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1. Business Process Management - Overview

HAW
HAMBURG

BPM Life Cycle: Process Discovery

= survey actual processes
= modelling As-is processes

Example (BPMN): Incoming Invoice Workflow

Finance |ERP ﬁ
Department _ o ’D D """"""""
Invoice ; Report Invoice
Enter Check
. Invoice Invoice Post Invoice
Invoice Details Mismatches o
received posted
Invoice DB Invoice
Senior Finance Officer
mismatch Block
exists Invoice
Invoice
blocked
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1. Business Process Management - Overview

HAW
HAMBURG

BPM Life Cycle: Process Analysis

= (Quantitative and qualitative analysis of As-is processes

Causal Factors

Issue

Measurement

Clerk
selected equipment
with incorrect specs

-

Inaccurate
equipment description in
provider's catalogue

The system does not keep
the site engineer informed
_—

Clerk is entirely responsible

Incomplete or inaccurate . .
for equipment selection

requirements from site engineer,

T~

Clerk
misunderstood
site engineer's requirement

Site engineer does not
validate the choice of equipment

0-10h

10-20h

20-30h

30-40h

40-50h

50-60h

0-25
25- 50
50-75
75-100
100- 125
125 . 150
150 - 178
175 - 200

Process
identification

Process architecturs

Process
discovery

Conformance and
parfarmance insights

Awei process
madel

Process
monitoring and
controlling

Process
analysis

Process
™ redesign

Exacutable
procass

model

Process
implementation | Tobe pr

Process simulation

Process durations Process waiting times

o-1on [
s0-20n |
2-2n [
s0-s0n [N
40-50n |
50-60h
0 500 1,000 1,500 2,000 [ 500 1,000 1,500 2,000
Process costs (EUR) Resource utilization %
100
75
50
3
o
0 1,000 2,000 3,000 4,000 Clerk Credit Officer System
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1. Business Process Management - Overview

HAW

HAMBURG
BPM Life Cycle: Process Redesign ==
As-is process model To-be process model =

Goals for
process redesign

Cost

=

rocess
implementation | 1o

-}-H-
Range of methods
for process redesign

Creative
A

- Design-led

innovation -
== _ " - NESTT 3
g - Crowdsourcing - 7FE Inward' - Process Model N
S - BPTrends P eh
Ti s looking )
ime 9'. - Beichmarbing - Heuristic Process | - Business Process Outward- o §

IS i i 2 Redesign Reengineering 4
Flexibility E E'_Ri At Redesign . Positive Deviance IOOklng %.'
~ ean - Six Sigma S
- Theory of - Product-Based Q

Constraints Design
Quality
\/
Analytical

©Schultz ‘ GreenKG - WP1 - Digital Transformation May 2024 9



. . = HAW
1. Business Process Management - Overview — HAMBURG

BPM Life Cycle: Process Implementation

In this phase, the changes required to move from the
As-is process to the To-be process are prepared and performed

It covers two aspects:

= Organizational change management: refers to the set of
activities required to change the way of working of all participants involved
in the process

= Process automation: refers to the development/ deployment of IT systems
(or enhanced versions of existing IT systems) that support the To-be process
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1. Business Process Management - Overview

HAW
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BPM Life Cycle: Process Monitoring

= Continuous monitoring of relevant key figures
of one or more processes

Vs b

Event
stream

DB logs
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2. Process ldentification for Digitalization

HAW
HAMBURG

Process identification

= set of activities aiming to systematically define the set of business

processes of a company and establish clear criteria for prioritizing them.

= The output of process identification is a process landscape, which

represents the business processes and their interrelations. A process
architecture serves as a framework for defining the priorities and the scope
of process modeling and redesign projects

Management Processes
Process
. Define Vision Develop Strategy Implement Manage Risk
Categories v v Strategy

Core Processes

) Manage
Procure Procure Market Deliver 6
) Customer
Materials Products Products Products .
Service

Support Processes
Manage
Manage Personnel Information Manage Assets

(Dumas 2014)
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2. Process Identification for Digitalization

HAW
HAMBURG

Process landscape

= key concept for providing an overview of an organization’s processes

= visualize the main relationships between processes and
facilitate a basic understanding of how the organization operates.

= creating a process map is typically the first task when introducing BPM
into an organization as it provides an abstract view of all processes

Management

Juswabeuey

5 e
2 =)
= =
E g
5 =

3
« @

uoisiney

uones
-IUNWIWOD)

lewa)xg

Order After
>Pre Sales >>Processmg>> Storage >> Shipping >> Debitors >> Sales >

Process
Request

Process Purchase
Order Order

Core

Create Rush
Offer Order
Change

Offer

Inquiries Spare
4 Parts

External
Partners
Service
Orders

Support

Master Data
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c
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=
o
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.
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Project

(Malinova 2015)
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2. Process Identification for Digitalization

HAW
HAMBURG

Process architecture

A process architecture is shows the processes of an organization and makes

their relationships explicit in terms of
= consumer—producer relation

= |evels of detail

Level 1

Process
La ndscape

| 3
,{,/ Level 2 \\‘

Abstract Process Models
«
/ "\
,(/ Level 3 \\‘
Detailed Process Models

(e.g. BPMN)

Sequence

Procure Procure
Materials Products

Market \ \ Deliver \ \ Manage

Prod ucts

Products

Customer
/ Service

Decomposition

Procure
Products

Process Assemble
Parts Parts

=

Specialization

Handle Job
Application

)

Handle Job Handle Job
Application Application
(Austria) (Germany)

(Dumas 2014)
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2. Process Identification for Digitalization

Process Modeling

On the lowest level of the process architecture the current state of each of
the relevant processes is documented, typically in the form of one or several
as-is process models

= Process discovery (also called as-is process modeling).

Set of detailed process models

' Lo
Verify addre Notify custodial
@
Notify custodian
/ Level 2 \
Verify addre: Deter Notify custodian
Abstract Process Models i

/ Level 3
Detailed Process Models
(e.g. BPMN)

Level 1

Process
Iandsca pe

sssssss

(Dumas 2014)
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2. Process ldentification for Digitalization — HAMBURG

Criteria for process prioritization

Strategic Importance:
= Find out which processes have the greatest impact on the strategic goals.

= Consider profitability, uniqueness, or contribution to competitive
advantages.

= Select those processes for process management that relate to strategy.

Health (Dysfunction):
= Determine which processes are in deepest trouble.
= These processes may profit the most from BPM initiatives.

Feasibility:
= Determine how susceptible process is to BPM initiatives,
incidentally or continuously.

= BPM should focus on those processes where it is reasonable
to achieve benefits.

(Dumas 2014)
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2. Process Identification for Digitalization

HAW
HAMBURG

Criteria for process prioritization - Process portfolio

Example: process portfolio for an university using Strategic Importance,
Health, and Feasibility as criteria

High

Importance

Low

Schedule Manage Develop and Manage
Courses
Student Study Programs .
Services Market
Study
Programs .
Deliver Courses
Manage
Facilities
Poor Health Good

Feasibility

0.

(Dumas 2014)
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2. Process Identification for Digitalization

HAW
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Selecting processes for Digitalization
When it comes to digitalization, it is not sufficient to consider the
organizational level: individual levels must also be taken into account,
especially in regard to knowledge work
Collaborative Integration Model Collaboration Model
groups Systematic, repeatable work Improvisational work
Highly reliant on formal pro- Highly reliant on deep exper-
A cesses, methodologies, or stand- | tise across multiple functions
& ards Dependent on fluid deployment
g o : .
3 Dependent on tight integration of flexible teams
% across functional boundaries
k- Transactional Model Expert Model
E Routine work Judgment-oriented work
5 Highly reliant on formal rules, Highly reliant on individual ex-
v procedures, and training pertise and experience
Dependent on low-discretion Dependent on star performers
Individual |workforce automation
actors
Routine & $  Interpretation/Judgment
Complexity of Work
(Davenport 2010)
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2. Process Identification for Digitalization HAMBURG
Selecting processes for Digitalization - Example
Case study (university in Finland) regarding
the digitalization of the “thesis process”
Ve Konto (Wihi) digital platform N
[ \
Messages | | Messages | Messages
Reports Reports Reports  f----------
Program - ‘
Dlre ctor - Integrated autnmatlc monitoring R Urkqnc! for
+———— plagiarism
Direct access to the gateway check
real time e i
status of individual i  assessor Supemsur
thesis projects and
suUpervisors, programs- :
or university-level Integrated ‘ Automatic feed after each
. wipiveiye: R S e .
\ assessment | accepted phase | . stu d}l’ register
\ | Assessment / for credits
< Manual feed/operation +—— Integrated/automatized feed/operation
(Lagstedt 2020)
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2. Process Identification for Digitalization

HAW
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Selecting processes for Digitalization - Digital Technologies

Besides the selection of suitable processes, also appropriate digital
technologies must be determined

Activity (E.1)

Technique (E.2)

Tool (E.3)

Role (E.4)

Activity 1:
Selection and
modelling of
business process

Activity 2:
Preselection of
suitable digital
technologies

Select and model business process
of interest

Focus on behavioral process
perspective and include end-to-
end perspective

Determine relative importance of
sub-processes

Select digital technologies
appropriate for process in focus
(medium list)

Determine extent to which these
technologies can support sub-
processes

Choose digital technologies with
highest potential for the process
in focus (shortlist)

Established business process
modelling language (e.g.,
BPMN)

Evaluation matrix for pairwise
comparison of sub-processes
based on a rating scale (i.e.,
AHP scale)

Evaluation matrix for assessment
of digital technologies based on
a rating scale (i.e., AHP scale)

Process owner

Selected
process
participants

BPM expert (if
available and
necessary)

Process owner

Selected
process
participants

Technology
experts

(Denner 2018)
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3. Process Implementation using IT — HAMBURG

Options for Process Implementation using IT

= Office software/ e-mail: Processes are not formalized and
are not implemented in a dedicated system.
They are carried out with the help of Office applications.

= Standard software (Off-the-shelf): e.g. Student information systems (SIS) readily
provide best practices for common administrative processes in higher education

» Individual software: Use of conventional technologies (programming languages, web
application) to implement your own processes in a self-developed software solution

= Using a business process management Systems (BPMS) and/ or
Robotic Process Automation

e \ = . .
N @
© = fal =
Verify address Determine Risk C;efclgljrﬁw Notify custodian Send email :O
Application g . Account created
submitted |
b ~
Send rejection [t
‘ Offer other
emall
products and
services

F ikl

Request rejected
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HAW

3. Process Implementation using IT HAMBURG

Standard software for higher education

= Student information system (SIS): = Learning Management System (LMS):

core system of record for higher central hub for teaching and learning
education institutions that serves as technologies, offering access to a
the central hub for storing, variety of tools and services both
organizing and processing student inside and outside of the platform
academic and administrative

activities

Students &

o i = :
B &

Centralized Efficient Improved Enhanced \
Data Enrollment Communication Academic i Learning
Management Management Advising > Management

@ ® &

Accreditation Financial Data Analytics for
& Compliance Management Decision-Making

Content

Assignments Delivery

(Gartner 2023, Margain 2017)

©Schultz GreenKG - WP1 - Digital Transformation May 2024 23



. . = HAW
3. Process Implementation using IT — HAMBURG

Standard software - Implementation process

= As with other software projects, several phases can be observed in the
implementation of standard software

Require- . Software .
ments Design/ Implement- Test Go Live 0|:?erat|on/
. Concept . maintenance
Analysis ation

= But, the implementation step is replaced

= Alignment between to-be processes and reference processes
of the standard software

= adaptation of the standard software (customizing)

Process
alignment

Require- . .
ments Design/ Test Go Live Operatlon/
. Concept maintenance
Analysis

Customiz-
ation

(Gadatsch 2012)
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3. Process Implementation using IT

Standard software - Process Alignment and Customization

= Using standard software for implementing processes often involves customization

= Customization: is a socio-technical activity of modifying the properties of standard
software, so that “the resulting information system converges with the
requirements of the target organization”

Process Alignment Customization
Range of functions
......... Reference o of the standard
............ processes of the Scope of fhe additional ’ ., software
necessary T T | e e requirements
process (implemented with >
adjustments R I Add Ons) bl % /
R i - R ) that can be Y
processes can / covered using
be implemented : Customizing :
using reference
[LAEEEETE # Unnecessary
i Processes that are Scope of the \\ functions of the
To-be processes \not required organization’s standard software
. requirements N .. S *
To-bs = _,_;— — T e

eeeeeeee

(Gadatsch 2012, Nordheim, 2004)
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3. Process Implementation using IT

— HAW
—— HAMBURG

Business Process Management System (BPMS)

is an information system that enables
the planning, control and logging of business processes

It enables people to work on process instances depending

on their roles in an organization.

Workflows are derived

from modelled business
processes consisting of

a set of elementary activities.

Generic architecture of a BPMS

BPMS Process model
repository
Process 5’_’j""j - t""_:-,;
modeling «———»
tool T
A 4
Administration .
. Execution
& monitoring |« > .
engine
tools
T A
I ——— - Y
~_ Worklist
Execution handler
logs

A

)\ J

I
External
services

©Schultz
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3. Process Implementation using IT HAMBURG

Business Process Management System (BPMS) - Demo

= Example: Incoming invoice workflow (BPMN)

es /\ store blocked

! »- X invoice in

r\/ database
A

~
B ©
Insert Invoice Vendor
Data blocked? X not accepted

no Invoice Amount

accepled sEorc accepted
invoice in
database

Check Invoice

User form

My Tasks (1) s 1 Insert Invoice Data

My Group Tasks IncomingInvoiceWorkflowMySQL720 & Implemented/ AUtomated

Insert Invoice Data

Accounting . . M A B
IncomingInvoiceWorkflowMySQL720 = Set follow... A Setdued.. £ Add groups L DemoDe... x p ro cess S e p

John's Tasks Demo Demo

[
x

Created a few seconds ago 50 Form History Diagram Description - ".‘-—5-' cre
Mary's Tasks = ]
“ [ == main

VendorName =
Peter's Tasks V= jEVE
All Tasks w = haw

InvoiceDate W L_b mpl

= w [ IncominglnvoiceWorlkflow
InvoiceAmount CamundaBpmProcessApplication java

DEConnection,java
GetBlockedInvoicer.java

LoggerDelegate.java
ProcessConstants.java

save Processinvoicejava

Clerk

db_schultz
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3. Process Implementation using IT — HAMBURG

Business Process Management System (BPMS) - When to use?

High number of repetitions: the cost of automation is only worthwhile if a
corresponding number of instances are executed, as otherwise the
development costs will far exceed any process costs saved.

Standardization: If processes are only weakly structured and always run
differently, an engine is out of place. The majority of instances must therefore
follow the same pattern.

Information intensity: In principle, “information-heavy” processes are better
suited to automation. If physical objects are often moved, automation is
usually difficult.
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3. Process Implementation using IT HAMBURG

Robotic Process Automation (RPA) - Definition

= RPAis an umbrella term for tools that operate on
the user interface of other computer systems in
the way a human would do. (aalst 2018)

= RPA tools perform [if, then, else] statements on structured data, typically using a
combination of user interface interactions, or by connecting to APIs to drive client

servers, mainframes or HTML code. (Gartner 2017)
with RPA

Process ProceSS> Activity 1 >> Activity 2 >> Activity ... >

Input > Activity -> Output =

enables Execution
executes -

Application system User
Software bot Input/ User
Input Output
) supports Presentation I
Processing =] Application
J system
Output
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3. Process Implementation using IT

HAW
HAMBURG

Robotic Process Automation (RPA) - Demo

= The strength of RPA lies in the integration of processes

that run across multiple applications

=  Example: Input of invoice data from an excel file to

an invoice workflow implemented in an BPMS

RPA Bot

Login to camunda

[E] Excel Application Scope

Read Input From Excel

’j‘ For Each Row

-

»

Excel file
A

1 InvoiceFrom
2 |Client 1
3 [Client 2

B
Date
03/04/2024
04/04/2024

C

Amount

8OO
900
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3. Process Implementation using IT HAMBURG

Robotic Process Automation (RPA) - Typical tasks

There are typical tasks in public administrations which can be solved by RPA
applications, e.g. data integration or transformation and process integration

= Fill in masks, e.g. when available data
needs to be filled into an electronic form

Process> Activity 1 >> Activity 2 >> Activity ... >
= Reading and writing in databases T

e.g. when information needs to be updated T
. . . . . . i RPA i \ 4
in a administrative information system Exqunen s.r.‘?'?.'."?.c.‘?j' ,
= Extract data, e.g. from electronically submitted Software bot Input/  User
applications or forms "~ Output
) Presentation
= Login and access data from
Application

enterprise resource planning (ERP) systems system

= Integrate data from different
information systems

= Access and process e-mails

= etc.

(Houy 2019)
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3. Process Implementation using IT — HAMBURG

Robotic Process Automation (RPA) - When to use?

= well-structured, highly standardized processes with high process volumes.
Due to the elimination of programming effort, the automation of a process
with RPA already pays off if two to three employee capacities can be replaced

= Various complex, non-integrated application systems
are used during process execution.

" Processes that contain series of fairly simple, repetitive work steps
that can be described with the help of clear rules.

= For work steps that have been carried out by users with the help of user
interfaces, whereby data is transferred manually from one system to another.

(Allweyer 2016)
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3. Process Implementation using IT

Which processes should be automated - Selection criteria

= Case Type: Business transactions are of the same case type if they can be processed in the
same way (process variants)

= Case Frequency: number of business transactions per case type

= often 80% of the business transactions in an organization can be processed with 20% of the
case types 2> these case types are target of traditional process automation
(e.g. BPMS, standard software)

traditional Robotic Process Automation work that can
process (RPA) only be done by
automation candidates humans

I — | ——) | {—

| J many cases follow the
case | same structured process,

frequencv /IJ)/,/, making automation

—‘ economically feasible

(number of similar |
cases in a given |
|
|

period)

there is repetitive work,
but not frequent enough
to justify automation

Infrequent/exceptional
cases that need to be
handled in an ad-hoc
manner

different

types of cases _

f(f:qrﬁzdn:;; (Aalst 2018)
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3. Process Implementation using IT

HAW
HAMBURG

Which processes should be automated - Selection criteria

= Less frequent case types are often not considered for traditional process automation

as the effort for automation exceeds the (monetary) benefit

= These case types cover 20% of business transactions, but manual activities by people
are still necessary = ,,Humans serve as the glue between different IT systems”

traditional Robotic Process Automation work that can
process (RPA) only be done by
automation candidates humans

I — | ——) | {—

|
| J many cases follow the
case | same structured process,
frequency //L_)/,/_, making automation

—‘ economically feasible

(number of similar
cases in a given

there is repetitive work,
but not frequent enough
to justify automation

Infrequent/exceptional

|
|
period) |
| cases that need to be

handled in an ad-hoc
manner

different

types of cases _

(sorted by
frequency)

(Aalst 2018)
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3. Process Implementation using IT

HAW
HAMBURG

Which processes should be automated - Selection criteria

Criteria

High volume of
transactions

Need to access
multiple systems

Stable environment

Low cognitive
requirements

Easy decomposition
into unambiguous
rules

Proneness to human
error

Limited need for
exception handling

Clear understanding of
current manual Costs

(Asatiani 2016)
Description

Task considered is performed frequently or includes high volume of sub-
tasks.

Task involves accessing multiple systems.
Example: copying data from a spreadsheet to a customer registry.

Task is executed within predefined set of IT systems that remain
same every time a task is performed.

Task does not require creativity, subjective judgment or complex
interpretation skills.

Task is easy to break down into simple, straightforward, rule-based steps,
with no space for ambiguity or misinterpretation. Example: Allocate all
incoming invoices from Company X with value 3000€ or more to category Y.

Task is prone to human specific error, not occurring to computers.
Example: Matching numbers across multiple columns.

Task is highly standardized. Little or no exceptions occur while completing
a task.

Company understands current cost structure of a task and is able to
estimate difference in cost and calculate return on investment (ROI) of RPA.
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3. Process Implementation using IT

Which processes should be automated - Selection criteria

Not all processes that are suitable for automation can actually be fully automated

= Only less than 5% of all activities - across all industries - can be 100%
automated. (McKinsey Global Institute 2017)

= |n contrast, 60% of all activities have a share of at least 30%
that can be automated.

Fully automatable process part

- BPMS/ RPA

BPMS/ RPA are not necessarily a
complete replacement for human labor, -
but a useful supplement/support for l BN Le=r partially automatable

simple, repetitive activities | O |« processipart
’ HO—H - RPA + User

When selecting a process for automation,
process part, automatable only

it makes sense to divide the process up with high effort
- User

(Smeets 2019)
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