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Helmut Haberl, Karl-Heinz Erb, Fridolin Krausmann, Veronika Gaube, Alberte Bondeau, Christof Plutzar, Somone Gingrich, Wolfgang Lucht and Marina 

Fischer-Kowalski. 2007. Quantifying and mapping the global human appropriation of net primary production in Earth's terrestrial ecosystem. 

Proceedings of the National Academy of Sciences of the USA. 104: 12942-12947.

NPP0: Net primary production of the potential 

vegetation [gC/m²/yr]
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Helmut Haberl, Karl-Heinz Erb, Fridolin Krausmann, Veronika Gaube, Alberte Bondeau, Christof Plutzar, Somone 

Gingrich, Wolfgang Lucht and Marina Fischer-Kowalski. 2007. Quantifying and mapping the global human 

appropriation of net primary production in Earth's terrestrial ecosystem. 

Proceedings of the National Academy of Sciences of the USA. 104: 12942-12947.

HANPP %: Human appropriation of net primary 

production.
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"Satellite Photo of Earth at Night“, NASA
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Climate change: example:changes in 

available/suitable arable areas until 2100; nach 

ZHANG and CAI (2011)
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During the past 600 years the number of 

important natural scientists doubled each century
Franz Stuhlhofer: Unser Wissen verdoppelt sich alle 100 Jahre. Grundlegung 

einer „Wissensmessung“. In: Berichte zur Wissenschaftsgeschichte. 6, 1983, 

S. 169–193

8



Universität für Bodenkultur Wien

Institut für Bodenforschung     I     Martin H. GerzabekForstverein 2018ICA 2018

Knowledge/information accumulation
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http://shepleywood.com/april-knowledge-the-doubling-curve/
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Digitisation penetrates all areas of life

 We live in a transition time between industrial and digital 

revolution

 A time of terrific speed of changes

 The scientific, digital and industrial revolution 

shapes the society today – the second large turning 

point of humankind after the neolithic revolution 

and introduction of agriculture 10,000 years ago
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History
 1990 commercial internet starts

 1992: first SMS is sent

 1996 Google is founded

 1998: paypal

 2001: Wikipedia

 2004: 50% of Austrians are online

 2005: youtube

 2007: i-phone

 2009: mobile phone-signature

 2012: first test of an autonomous car

 2013: 80% of Austrians use the internet

 2014: first private 3D printer
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Bioeconomy – concept without alternative –

implementation with the help of digitisation?

biomass FFFF, water, 

ecosystem services,…

Regional planning, regional and global econcomic development (substitution of

fossil ressources)

Global

Bioeconomy

Bio refinery Cascade /cyclic

use of biomass

Residue recycling
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Challenges for agriculture, forestry, food 

technology,… knowledge management

 Complexity of framework and velocity of changes

https://de.wikipedia.org/wiki/Wissensmanagement
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Transformation of information into knowledge
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Example: challenges for forestry 4.0 –

resource efficiency

 Optimum vallue added

 Amalgamation of real and digital world throughout the value chain

15

(Nach K. Stampfer, 2016)



Universität für Bodenkultur Wien

Institut für Bodenforschung     I     Martin H. GerzabekForstverein 2018ICA 2018

Contents

 The big trends

 Biomassproduction

 Knowledge explosion and Digitisation

 Bioeconomy and knowledge management

 Impact on tertiary education and research

 Reactions of universities – example of BOKU

16



Universität für Bodenkultur Wien

Institut für Bodenforschung     I     Martin H. GerzabekForstverein 2018ICA 2018

Impact of digitisation on higher education

 Innovation needed: development of competences to shape 

change processes

 „Digital Skills“

 Critical faculties and students

 Social competences become more important than ever

 Digital immigrants teach digital natives 
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Digitisation and universities

 The digitisation was started from universities:

 1960ties: ARPANET 

 1984 the first e-mail was received by the TU 

Karlsruhe

 1990: World Wide Web started

 Universities as central hubs of digitisation.

 Digitisation and ICT already resulted in revolutionary 

developments in teaching and research
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Present ramnifications of digitisation on 

universities

 World wide access of research data

 Explosion of publication numbers and available 

information

 Campus-Networks (Campus-Online, FIS)

 Teaching platforms: e.g. Moodle

 Numerous internet-based applications
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Effects of new technologies on universities?

 Supercomputer

 Repositories

 Open Access

 Social Media

 Digital technologies as partial solution of the problems 

of overcrowded universities?

 Which teaching contents are additionally needed 

besides the specialist skills?
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Effects of new technologies on 

universities?

 Use of MOOCs Massive open online courses;

 Why do I need a teacher, when I have got Google? 

 Are universities still needed then? Yes!

 Research based education: universities as research

establishments, which create new knowledge and

feed it into educational offers. Blended Learning, 

Virtual Classroom,…
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The measure of the digital university will be still analogously teaching.
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Role of universities

 Chance of digitisation

 Interdisciplinary co-operations: philosophical, ethical, 

moral, economical, legal, social and political questions 

arise.

 Pre-requisites:

 Universities have the largest possible 

independence

 Professors and students have the needed 

freedom.
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Universities need a digitisation strategy

Chances

 Server capacities, access to super computers

 New educational and learning forms

 Use the digitisation for renewing and modernizing of 

education, research and third mission

 Shaping of the institutional identity
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Universities need a digitisation strategy –

possible improvements

 Support of large courses for hundreds of students through digital 

media:

 Audience-Response-Systems

 Barrier free learning

 Game-based „test studies“ for future students „Gamifikation“

 Facilitating students exchange by online courses and internet 

based exams

 Simplyfied continuing checking of students performance
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Universities need a digitisation strategy

Support of a more and more heterogeneous students

collective: 

 Higher education is becoming the standard >> 

personalized learning

 Introducing lower educated societal groups to higher

education

 Continuing education

 Facilitating university cooperation
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Further boost of competence orientation 

instead of facts and figures knowledge

 New competence profiles for graduates

 Superior dealing with information sources and personal 

data

 Competence to solve complex problems

 Co-operative and self organised work in heterogenous 

teams

 Mental alertness for continuing education to adopt to 

future
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SAMR- model (after Ruben Puentedura 2006) to help 

teachers to implement digital means in 

their lectures

 Substitution of learning materials by digital means

 Augmentation: improvements through technological options 

(indices, cross-references, directories with navigation functions, 

combination of books with movies, sound recordings,…)

 Modification of tasks which implies the need to use digital tools

 Redefinition: implementation of completely new tasks in 

education: e.g. production of multimedia stories by the students
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SAMR Model – Ruben Puentedura 2006
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Example: forestry 4.0 – specific challenges

for eduction and research

 The forestry enterprise (the farm) will be completely digitalised: 

integrated planning (ecosystem forest, economical framework and 

aims, wild life management, tourism,…)

 Connection between enterprise data and planning with remote 

sensing information

 legal questions

30

Foto: M.H. Gerzabek, 2018
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Example: forestry 4.0 – specific challenges

Aus: K. Stampfer, 2016
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Forestry 4.0 – integrated planning

32

Aus K. Stampfer 2016
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Example: forestry 4.0 –

specific challenges

 Digitisation of forest tree harvest:

 Forester marks trees per digital button (negative- or positive 

selection)

 Harvest volume and assortment is decided

 Connectivity with harvesters for automated approach and felling.

 Connection with transport logistics – supply to secondary industry

 Future vision: „virtual and augmented reality“:  virtual configuration of 

products and their automated production
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BOKU – themes and competences

Three pillar concept: natural sciences, engineering, 

social/economical sciences

Development of 
the living space

Securing nutrition 
and health

Managm. 
natural 

resources

Soil and terrestrial 
ecosystems

Nano sciences and 
technology

Biotechnology

Food – nutrition -
health

Renewable raw 
materials, resources 
oriented technologies

Living space and 
landscape

Water –
Atmosphere -
Environment

Resources and 
societal dynamics
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BOKU – themes and competences

Three pillar concept: natural sciences, engineering, 

social/economical sciences
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the living space
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Resources and 
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Digitisation as cross 

cutting issue

(like sustainability and 

bio-economy)
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Major strategies of BOKU to cope with the 

digitisation challenge

 Fostering expertise in bio-informatics at BOKU (last 5-

10 years)

 Investment in computational infrastructure (Vienna 

Scientific Computing), last 10 years

 Establishment of a support unit for e-learning an 

didactics

 Planning and investing in new professorships, 

(future)
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Fostering expertise in bio-informatics and 

remote sensing at BOKU (last 5-10 yrs.)

 (two step process – external fundend and then internally 

funded)

 New chair in Bioinformatics

 New chair in Molecular Modelling and Simulation

 Filling of full professorship position for statistics with 

one of the developers of the statistics package „R“

 Filling the full professorship position for Surveying and 

Land Information with a specialist in remote sensing

 Full professorship in law with expertise in data use 

(e.g. drones)
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Investment in computational infrastructure

Vienna Scientific Computing

the “standard infrastructure” dilemma:

 Increasing need for & increasing use of High 

Performance Computing

 seen as standard infrastructure

 Enormous costs, normally not accepted as part of 

proposals
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Investment in computational infrastructure

Vienna Scientific Computing

Initiative, 2007

TU Vienna, 

BOKU

First Computer 

Cluster 2009 

VSC I, Uni 

Vienna joins VSC II

VSC III 

Several 

Universities in 

Austria joined

VSC IV

Bidding phase 

at present
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Investment in computational infrastructure

Vienna Scientific Computing

GREEN500 TOP500 Rmax (Tflop/s)

VSC-1 94 (June/2009) 156 (Nov/2009) 35

VSC-2 71 (June/2011) 56 (June/2011) 135

VSC-3 86 (Nov/2014) 85 (Nov/2014) 596
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VSC I

VSC III

VSC II
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Cooling infrastructure
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Establishment of a support unit for e-

learning and didactics

 The unit supports teacher in implementation of e-learning 

tools into their courses and exams

 Support of innovative methods in blended learning

 Video- recording of lectures, excursions, …

 Additionally, intensive training of teachers is offered
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Planning and investing in new professorships

 BOKU strategy: not to duplicate the offers of the universities of 

technology, but focus on core competences with respect to 

digitisation

 Externally sponsored full professorship: digitisation and 

automation of the traffic and mobility system

 Newly defined full professorship: Digitisation and automation 

in bioeconomy

 Use of new career pathway: assoc. Professorships as tenure: 

to foster the digitisation topic.

 Awareness building in the faculty and fostering cooperations 

with new chairs
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Strengthening social sciences at BOKU

 2018 the institute of social ecology was transferred from 

University of Klagenfurt to BOKU

 3 full professorships: social ecology, sustainable use of 

ressources, environmental history; 4 associate professors, in 

total 50 staff members

 2 ERC grants

 Master curriculum in social and human ecology

 Doctoral school in social ecology
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Project initiatives

 Doctoral school in digital agriculture

 COMET centre for Sustainable, resilient, digital agriculture 

(together with the Technical University of Vienna and the 

University of Veterinary Medicine Vienna)
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Conclusions

 Life science universities as central players in digitisation in 

agriculture/forestry/food technology/biotechnology 4.0 by

 Supporting relevant research foci

 Development of curricula: new skills for graduates (and 

teachers!)

 Close cooperation of university and practice

 Working against loosing basic knowledge (know-how, know 

why)

 Digitisation in combination with bioeconomy: a tremendous 

chance for life science universities
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With a hammock…

…we can hammer down a nail.

…or we can smash a head.

This is not a scientific question!

It is the same with digitisation!
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Thank you for your attention! Thanks to Prof. 

Stampfer and Prof. Dürrstein for valuable 

input.
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