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• Introduced in the 16th century by the King 
of Spain to bind together important 
documents.

• Later, the red tape was sealed to prevent 
unauthorized access.

• The only way to access the documents is 
to cut the seal. 

• Over the past 200 years, it has become 
the symbol of bureaucracy.



Bureaucracy: A formalized structure with a well-defined 
hierarchy, division of labor, and standards of operation

 Clear Hierarchy and Roles
 Consistency and Standardization
 Accountability
 Efficiency in Repetition
 Aiming for Fairness

 Rigidity and Inability to Deal With Exceptions
 Resistance to Change and Innovation
 Overspecialization – Goals are Forgotten
 Alienation, Impersonal, Demotivation
 Bureaucratic Creep (Self-Perpetuating Growth)



Aging Society, Increasing Healthcare Costs, …      Can we afford the negative effects of bureaucracy?



In Many Countries, A New Sense of Urgency is Emerging



The problem is real!

• Based on a survey of approximately 7,000 companies, 
the Bundesbank estimates that bureaucracy costs 
rose from around 5% of annual turnover in 2022 to 
around 7% in 2024. 

• The burden is particularly severe for small firms 
because many compliance and documentation 
activities involve fixed costs that do not decrease 
proportionally with firm size. 

• Manufacturing firms experienced an increase of more 
than 50% relative to turnover

• Econometric estimates further suggest that 
increasing bureaucracy costs may have reduced 
German productivity growth by approximately 0.5 
percentage point between 2022 and 2024. 



AI will solve this, 
right !?



• Bloating occurs when generative AI makes producing 
text, reports, messages, software, and other content 
almost effortless. Organizations consequently generate 
more information than people can meaningfully process, 
creating additional reading, checking, coordination, and 
decision-making work.

• Blurring occurs when precise, structured, and verifiable 
information is replaced by plausible but probabilistic AI-
generated language. Facts, assumptions, interpretations, 
and fabricated details become harder to distinguish, 
reducing transparency and accountability.

• Blasting occurs when digital technologies remove the 
natural constraints that previously limited the scale and 
speed of communication and action. AI-generated 
messages, requests, applications, reviews, and decisions 
can be produced and distributed in enormous volumes, 
shifting costs and overload to other participants in the 
process.

Not really



Example



176 BPMN models (available for all via intranet.rwth-aachen.de)



176 BPMN models (available for all via intranet.rwth-aachen.de)

Striking observation: I did not find a 
single non-sequential process, i.e., 
no AND or OR gateways or any of 
the more advanced concepts (only 
a tiny subset of the > 150 symbols 
are used). 



Reality (deliberately made unreadable)

One payment coffee break summer school €995

16 persons from RWTH involved (on average 3 interactions per person, 6 weeks duration)

xSuite = invoice processing 
software for SAP



Reality (deliberately made unreadable)

a) 3
b) 5
c) 2
d) 2
e) 4
f) 6
g) 2
h) 3
i) 2
j) 4

k) 2
l) 2
m) 3
n) 4
o) 5
p) 2

16 persons from RWTH involved (on average 3 interactions per person, 6 weeks duration)

One payment coffee break summer school €995





High-level view of  process mining

Discover

Check

Predict

Process mining

Where are 
our execution 

gaps?

What are our performance 
and compliance problems?

How to create full 
transparency?

What is really 
going on?

What should we 
change?

What will 
happen next?

2

31

Act4

Extract0



It all starts with event data

Case ID Activity Resource Timestamp Product Prod-price Quantity Address
… … …. … …. … … …

6350 place order Aiden 2018/02/13 14:29:45.000 APPLE iPhone 6 16 GB 639,00 € 5 NL-7751DG-21

6283 pay Lily 2018/02/13 14:39:25.000 SAMSUNG Galaxy S6 32 GB 543.99 € 3 NL-7828AM-11a

6253 prepare delivery Sophia 2018/02/13 15:01:33.000 APPLE iPhone 6 16 GB 639,00 € 3 NL-7887AC-13

6257 prepare delivery Aiden 2018/02/13 15:03:43.000 SAMSUNG Galaxy S6 32 GB 543.99 € 1 NL-9521KJ-34

6185 confirm payment Emily 2018/02/13 15:05:36.000 SAMSUNG Galaxy S4 329,00 € 1 NL-9521GC-32

6218 confirm payment Emily 2018/02/13 15:08:11.000 APPLE iPhone 6s Plus 64 GB 969,00 € 2 NL-7948BX-10

6245 make delivery Michael 2018/02/13 15:14:04.000 APPLE iPhone 6 16 GB 639,00 € 3 NL-7905AX-38

6272 pay Emily 2018/02/13 15:20:36.000 APPLE iPhone 6 16 GB 639,00 € 1 NL-7821AC-3

6269 pay Charlotte 2018/02/13 15:25:21.000 SAMSUNG Galaxy S4 329,00 € 1 NL-7907EJ-42

6212 prepare delivery Sophia 2018/02/13 15:43:39.000 HUAWEI P8 Lite 234,00 € 1 NL-7905AX-38

6323 send invoice Alexander 2018/02/13 15:46:08.000 APPLE iPhone 6 16 GB 639,00 € 1 NL-7833HT-15

6246 confirm payment Jack 2018/02/13 15:56:03.000 SAMSUNG Galaxy S4 329,00 € 3 NL-7833HT-15

6347 send invoice Jack 2018/02/13 15:57:42.000 SAMSUNG Galaxy S4 329,00 € 3 NL-7905AX-38

6351 place order Zoe 2018/02/13 16:17:37.000 APPLE iPhone 5s 16 GB 449,00 € 3 NL-9521GC-32

6204 prepare delivery Sophia 2018/02/13 16:31:28.000 SAMSUNG Core Prime G361 135,00 € 1 NL-7828AM-11a

6204 make delivery Kaylee 2018/02/13 16:51:54.000 SAMSUNG Core Prime G361 135,00 € 1 NL-7828AM-11a

6265 confirm payment Lily 2018/02/13 16:55:55.000 SAMSUNG Galaxy S4 329,00 € 4 NL-9521GC-32

6250 confirm payment Jack 2018/02/13 17:03:26.000 MOTOROLA Moto G 199,00 € 4 NL-7942GT-2

6328 send invoice Lily 2018/02/13 17:30:16.000 APPLE iPhone 6s 64 GB 858,00 € 4 NL-9514BV-16

6352 place order Aiden 2018/02/13 17:53:22.000 APPLE iPhone 6 16 GB 639,00 € 2 NL-9514BV-16

6317 send invoice Jack 2018/02/13 18:45:30.000 APPLE iPhone 6s 64 GB 858,00 € 5 NL-7907EJ-42

6353 place order Sophia 2018/02/13 20:16:20.000 APPLE iPhone 5s 16 GB 449,00 € 4 NL-7751AR-19

… … …. … … … … …



It all starts with event data
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event =
case +
activity +
timestamp +
…



Actual processes are very different from what stakeholders think !

Happy path Expected paths Reality



80/20 rule

80% of cases 100% of cases

20% of variants

20% of inefficiencies

100% of variants

100% of inefficiencies

20% of compliance 
problems

100% of compliance
problems



145,800 road traffic fines







traces

This is what we expect …



This is what we find …

Understanding this is the key 
to process improvement!



A brief history of process mining

Time 
prediction

First Celosphere 
2019 

Gartner PM 
Magic Quadrant 

First process 
mining book

ProM 6Process Design by 
Discovery project

"Process Mining in 
Healthcare" book 

PADS @ 
RWTHProM 5.2 40+ process mining  tools and 

acquisitions by IBM, SAP, MS, etc.Futura PI

Inductive process 
mining

First PM market 
guide by Gartner 

Alignment-based 
conformance checkingProM 1.1Heuristic mining 

algorithm
Organization 

mining OCEL 2.0 

Decision 
mining

Fuzzy 
mining

Process mining 
handbook 

First ICPM 
conference 2019 

Alpha mining 
algorithm

EMiT
tool

IEEE Task Force 
on Process Mining

"Process Mining: Data 
Science in Action" book 

Decomposed 
process mining

PM 
Manifesto

Start of process mining 
research at TU/e

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Token-based 
conformance checking

XES 
standard

Coursera process 
mining MOOC

Celonis becomes 
a Unicorn 

First process mining 
summer school 

PM-driven 
simulation Celonis

2001 CJIB Kinderbijslag Kindergeld Familienzuschlag
• Landesamt für Besoldung und Versorgung Nordrhein-Westfalen
• Familienkasse Nordrhein-Westfalen
• Familienkasse Rheinland-Pfalz-Saarland
• Sociale Verzekeringsbank (SVB)

2017-2018



Bureaucracy Debt



Bureaucracy debt is the accumulated gap between the 
administrative burden generated by a process and the minimum 
burden necessary to achieve its legitimate legal and public-
policy objectives. Like technical debt, it creates recurring 
“interest” in the form of additional processing, coordination, 
maintenance, explanation, and workaround costs.



Four Layers of Bureaucracy Debt
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Examples of creating 
bureaucracy debt



Digitalization Paradox
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Bureaucracy Mining



Motivating Example: CoSeLog
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Red Tape Never Dies
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 www.vdaalst.com
 www.linkedin.com/in/wvdaalst/
 www.celonis.com
 www.pads.rwth-aachen.de
 www.promtools.org
 www.ocel-standard.org
 www.tf-pm.org
 www.coursera.org/learn/process-mining
 www.edx.org/school/rwthx (multiple courses)

Learn More?
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