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Industry 4.0

The term "Industrie 4.0" originates from a project in the high-tech strategy of the German government, which 
promotes the computerization of manufacturing.

The resulting digital transformation is disruptive to the degree that it is seen as the 4th industrial revolution

Digitalization 04/2017

Digitally transformed:
University 4.0
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University 1.0
universitas magistrorum et scolarium: Community of Teachers and Scholars

The University originated in the medieval Western Europe from the monastic schools as a community of 
teachers and learners equipped with special rights of self-government. The first universities emerged in Italy in 
the 11th century. The University of Bologna, founded in 1088 as law school is the oldest European University, 
closely followed by Paris (recognized around 1200).

Unterricht an der Universität von Paris, ca 1300
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University 2.0
universitas literarum: Community of the sciences

18th / 19th century: The empirical sciences and technical subjects were incorporated into the universities. The 
university became the place where all academic disciplines were brought together. 

Allegory of the Sciences: Read the Scriptures,
Study the World

Digitalization 04/2017
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And here comes the 20th Century
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University 3.0
universitas multitudines: Explosive community from all ranks of society
Mid-1980s as “mass higher education" evolved the Freie Universitaet Berlin for the first time reached  a number of 
students of over 50,000 (1983: 50.298). After the Fall of The Wall, this number exceeded 60,000 and peaked in 
the winter term of 1991/92 with 62.072 students.

Digitalization 04/2017

Bernd Zeller

It`s less crowded at the
demonstration than in 
the lecture hall

(largest university in Germany today: Ludwig-Maximilians-Universität München with 51 000 students)
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And here comes the 21st Century
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Overall social development made 
computable as the sum of four attributes 
converted into a number that varies over 
time from zero to 250: 

- energy capture
- organization
- war-making capacity
- information technology !

From Ian Morris “Why the West rules – for now”, 2010
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University 4.0
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“Only those who deal with the transformation to 4.0, 

i. e.  the digital University, will assert themselves in 

the tough national and international competition and 

defend themselves against new intruders who rely 

on disruptive digital innovations.”
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Digitization of Research (i.e. Digital Humanities): 

Digitalization 04/2017

• Collaboration of over 1000 Experts from 54 
countries

• Development and prototyping of innovative solutions
for navigating complex non-linear text-environments
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Building Blocks for Digitization of Research

- Collaboration Tools

- Videoconferencing

- Cloud-Platforms

- Wikis

- Blogs

- Open Access and E-Publishing

- …

Digitalization 04/2017

Globalization of universitas magistrorum et scolarium: 

Digitizing research enabels realtime collaboration of

international and interdepartmental teams
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Digital Ressources on Premise

 600.000 E-Books
 85.000 E-Journals
 1.800 Databases

Discovery & Delivery System 

 1 Billion Data-Entries
 Full Text Search within

essays, collections etc

Digital Library Services

Digitalization 04/2017
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Building Blocks of Digitized Library Services

Digitalization 04/2017

- Digitized Print Media

- Digitized AV-Media

- Online full text accessibility

- Search & Delivery worldwide

- Open Access and E-Publishing

- … Globalization of universitas literarum: 

Digitized media enabel access to almost

unlimited amounts of scientific information
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Digitized Teaching and Learning

MOC: Massive Open Online Course

45 100 Participants since April 2013
ca. 18 000 Participants expected in 2016
Increase of ca. 17 – 19 % p.a.
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 Electronic course catalogue

 Recording and online publication of lectures

 Blended learning (e.g. MOOCs)

 Web Based Training

 Learning Management Systems

 Social Networks

 E-Examinations / automated grading

 Anti-Plagiarism Software

Building Blocks for Digitization of Teaching

Digitalization 04/2017

Universitas multitudines: 
Digitization can enhance quality and performance of 
teaching large and/or remote audiences and thereby be 
supportive in all areas from internationalization to addressing 
alumni (lifelong learning).
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Digitization of administrative processes

Digitalization 04/2017
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Building Blocks for Digitization of Administration

Enterprise Ressource Planning
- E-Procurement
- E-Invoicing
- E-Recruitment
- Employee Self Services
- …
Campus Management
- Electronic course catalog
- Student and teacher Self Services
- Student Information Systems
- …
Process Infrastructure
- E-Folders
- Workflow
- …

Digitalization 04/2017

Digitization in the administration helps

processing more information faster

and enables unprecedented transparency
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Digitization supports the universities by:

- Enabling a global universitas magistrorum et scolarium through real-time collaboration of international and 
cross-institutional teams

- Enabling of a universitas literarum of all inclusive information from global information ressources

- Enabling high quality teaching for a globally distributed universitas multitudines

- Enabling efficiency and analytic transparency in admisitrative processes of growing complexity

Thesis 1: 
Digitization is not a disruptive change but in all particular aspects an enabler for the

adaptation of university 1.0 to 3.0 to the challenges of the demands of globalized societies

Digitalization 04/2017



21

But: What if size does make a difference?

Digitalization 04/2017

2.147.483.648 grains of rice
amount to about 46 tons

9.223.372.036.855.000.000 grains of rice
amount to about 200.508.087.757 tons and
store in a box of 6 x 6 x 6 km !!!

Quotes from: The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, Erik Brynjolfsson, Andrew McAfee, 2016

After 32 squares , the emperor had given the 
inventor about 2 billion grains of rice . That's a 
reasonable quantity — about one large field's 
worth — and the emperor did start to take notice . 

It was as they headed into the second half of the 
chessboard that at least one of them got into trouble.
Exponential growth eventually leads to staggeringly 
big numbers that leave our intuition and experience 
behind . 

In other words , 
things get weird in 
the second half of 
the chessboard . 
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Moore’s law and the 2nd half of the chessboard
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“The U.S. Bureau of Economic Analysis (BEA) … first noted "information technology" as a distinct corporate 
investment category in 1958. We took that year as the starting point for when Moore's Law entered the business 
world, and used eighteen months as the doubling period. After thirty-two of these doublings, U.S. businesses 
entered the second half of the chessboard  … That was in 2006.” 

“Cars that drive themselves in traffic; Jeopardy-champion supercomputers; auto-generated news stories; cheap, 
flexible factory robots; and inexpensive consumer devices that are simultaneously communicators, tricorders, and 
computers have all appeared since 2006.”

What if “2nd-half-digitization” in HER does become disruptive:
- Teachers are made superfluous because students train with online courses designed by computers and 

offered by amazon. Exams are computer graded just for personal reference.
- Intellectual work is done through non-credentialed solving of problems posted by companies to the global 

research community for money
- Basic research with no immediate relationship to profits is conducted by government-funded academies

Quotes from: The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, Erik Brynjolfsson, Andrew McAfee, 2016
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Is this now University 4.0?

MANY COLORED THINGS ARRANGED SIDE BY SIDE - FORM A ROW OF MANY COLOURED THINGS

Lawrence Weiner, Documenta 7, 1982

Digitalization 04/2017

The Gartner glossary defines : 
Digitization is the process of changing from analog to digital form 

and understands 
Digitalization as the use of digital technologies to change a business model and provide new revenue and 
value-producing opportunities; it is the process of moving to a digital business.

http://www.gartner.com/it-glossary/

Thesis 2: 
Many digitized processes form a multitude of digitized processes
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Digitization produces increase of IT-Users

Digitalization 04/2017
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Automation of Identity-Management
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Integrated Access to multiple Services

„The service portal represents an application integration layer by providing central and uniform access to the 
business processes and the related services.“

„Informationsverarbeitung an Hochschulen“
Empfehlungen der Kommission für IT-Infrastruktur für 2011 – 2015
Deutsche Forschungsgemeinschaft DFG

Digitalization 04/2017
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Mobile Device Support

 Selected Services offered for mobile Devices

Digitalization 04/2017
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Simplification of User Experience

Digitalization 04/2017

e.g.: Three multiple click screens are 
replaced by one Fiori screen
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IT-Security and IT-Governance: 

Digitalization 04/2017                                                                                                                      Picture: Snickers Ad, 2013
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IT-Service Management

eAS Bereichsmeeting 02/2017
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Vision for the digital transformation
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The design of the digital transformation of the Free University
of Berlin is guided by the aim to advance the scientific
excellence of teaching and research by creating the possibility
to access knowledge and good practices worldwide and to
cooperate with partners all over the world bringing together the
most proficient minds into the framework of the Free
University’s research networks.
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From the digitized to digitalized University

Digitalization 04/2017

into a picture of recombined building blocks 
working together in the purpose of realizing what the vision stands for: 

The digital University

Thesis 3:
The Vision turns “a row of colored things” 
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Building Blocks of successful Digitalization

- Vision for a digital University

- Portfolio of IT-Services conductive to this vision

- Comprehensive infrastructure for running a large scale IT-operation

- Strategy for integrated and supportive user experience

- IT-Governance and IT-Security policy

- Reliable system of IT-Service-Management processes

Digitalization 04/2017
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University 4.0:

Universitas of processes of 

teaching, research and administration 

integrated into in a digital infrastructure 

without which - as in the industry 4.0 -

service delivery is no longer conceivable 

and which is instrumental to the vision of 

the digital university.

Digitalization 04/2017
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Tops for the round table exchange

 In which way would the digital university be disruptive in view of what HER 
used to be so far?

What would be key strategic goals and associated value-producing
opportunities in a vision for HER digitalization?

 Is there any danger inherent in digitalization of HER that needs to be curbed
in?

What are reasons for not digitalizing your university at once?

Digitalization 04/2017
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Results

 In which way would the digital university be disruptive in view of what HER 
used to be so far?

o Mexico: University 4.0 is being built to support new pedagogical concepts. Students are engaged
more into the spirit of the university community through student apps which helps the leaders of
the future build a common vision for a better future of Mexico.

o Chile: Digitized interaction with students provides more data about them and makes it easier to
help them succeed: „Know them better, teach them better.“

o Europe: There is no disruption in digitization. Students still want their classroom training. Real 
disruption would only result from new kinds of knowledge.

Digitalization 04/2017
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Results

What would be key strategic goals and associated value-producing
opportunities in a vision for HER digitalization?

o Indonesia: The digitalized university enables much broader access to students. Digitized open 
access publications provide the poorer countries a chance to take part in the global culture of
science.

o Netherlands: Globalization of science can only be managed by a strong concentration on MOOCs.

o Germany: Currently the potential of digitized teaching and research is still underused

Digitalization 04/2017
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Results

 Is there any danger inherent in digitalization of HER that needs to be curbed
in?

o General consensus: 
There are data privacy issues seriously to be taken into consideration.
With free access the value of scientific work and it‘s results could be ruined.

Digitalization 04/2017
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Results

What are reasons for not digitalizing your university at once?

o Europe: 
- Lack of financial resources for costly IT-projects

- Lack of manpower as well in IT to build the digital future as in the
departments to conceive and test what would be needed

- Current personnel of the universities does not belong to the generation of
digital natives and thus the digital university does not come naturally to them.

Digitalization 04/2017
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