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Ludwig von Bertalanffys Systemtheorie
und die „Wirklichkeit“ psychologischer Konzepte
Giselher Guttmann
Former Chairman of the Senate
Sigmund Freud Private University Vienna

Meine erste persönliche Begegnung
mit Ludwig von Bertalanffy verdanke
ich Viktor Frankl. Er war es, der zu
einem Treffen eingeladen hatte, auf
dem - zu meiner damaligen Überraschung - Kongruenzen im Denken
dieser beiden Forscher diskutiert
wurden, die ich zuvor nicht vermutet
hätte. Die formal-naturwissenschaftlich
orientierten Konzepte Bertalanffys
scheinen mir nämlich von Frankls
philosophisch-antropologischem
Programm weit entfernt zu liegen.
eine für Frankl wichtige Brücke war,
dung mit biologischen Konstrukten
zu verbinden versuchte. Erst viele
Jahre später stiess ich auf Arbeiten,
in denen von Bertalanffy schon zum
Zeitpunkt dieses Zusammentreffens
vor mehr als drei Jahrzehnten auch
über die Problematik der Wirklichkeit
wissenschaftlicher Konstruktionen
wegweisende Aussagen getroffen hatte.
So stellte er in seiner Arbeit „Robots,
Men and Minds“, 1986 erschienen,
fest: “Man is not a passive receiver of
stimuli coming from an external world,
but in a very concrete sense creates his
universe. ... Perception is not a passive
mirroring of a world outside like a
color photograph; rather, incoming
informations are, by a creative act,
organized into a universe.”

Und an anderer Stelle: “We have to
remember what science - representation of the ‘given’ in suitable conceptual
constructs - actually means. Science,
with the expansion of empirical
knowledge and increasing conceptual
progressive deanthropomorphization.”
Bemerkenswert ist die Einsicht, dass
die Modellvorstellungen über einen
Realitätsbereich weitgehend von den
Methoden bestimmt werden, mit
denen dieser erforscht wurde: “If you
manipulate a dog according to Pavlov,
a cat according to Thorndike, or a rat
according to Skinner, you will obtain
the results described by these authors.
That is, you select, out of their behavioral repertoire, such responses as may
be contolled by punishment or reward,
you make the animales into stimulusresponse machines or robots.
The same, of course, is true of
humans.” Die experimentell-laborhaft
arbeitende Psychologie verwandelt ihre
Versuchstiere in Reiz-Reaktions-Automaten und Menschen in „subhumane
Automaten“. “However, in so doing,
you de-rattisize rats and de-humanize
humans. That is, you remove everything that may interest a rat in its
natural habitat, or you bring a cat into
a ‚“surrealistic universe” (Koestler)
such as Thorndike‘s device. We don‘t
know what a rat feels in a Skinner box,
and what consequences the experiment
has for its mental well-being.”
1

Alltagserfahrung wird durch Konstrukte von zunehmender Abstraktheit
und Komplexität ersetzt. Eine Einsicht,
die für alle Wissenschaften gilt, die
jedoch - wie Bertalanffy in dieser
Arbeit aufzeigt - für die Psychologie
von ganz besonderer Bedeutung ist.
Zweifellos ist für jedes Fach die Frage
der Wirklichkeit seiner Konstruktionen
entscheidend. Doch wenn beispielsweise ein Zoologe die verwandtschaftliche Nähe verschiedener Gruppen
onssystem zu erstellen sucht, geht er
von konkret existierenden Individuen
aus und stehen jedenfalls die Objekte
seines aktuellen Forschens außer Streit.
Wie aber steht es in der Psychologie
mit den ‚Objekten‘ ihres Forschens?
Wie viele Geschmacksqualitäten,
Gefühle, Triebe, Intelligenzfaktoren
- die Aufzählung lässt sich beliebig
fortsetzen - gibt es ‚wirklich‘ und
mit welchen Verfahren können ihre
Verwandtschaftsbeziehungen studiert
oder Grenzziehungen zwischen ihnen
begründet werden?
Seit der Jahrhundertwende werden
derartige Fragen - die nicht nur von
akademischem Interesse sind, sondern
höchst praxisrelevante Konsequenzen
haben - im Hinblick auf die Struktur
der menschlichen Intelligenz gestellt.
Ist Intelligenz als eine einfache,
homogene Begabungsdimension
anzusehen, deren Ausprägungsgrad
dafür entscheidend ist, dass jemand
unterschiedlichste Probleme mehr oder
weniger gut zu lösen vermag, oder gibt
es mehrere, voneinander unabhängige
Begabungskomponenten?

Verbleiben wir bei diesem Beispiel,
weil uns in dieser Frage tatsächlich
seit der Jahrhundertwende eine ganz
besonders große Zahl von widerstreitenden Ansichten begegnet: So stellte
Spearman eine g-Faktor-Theorie auf,
die alle Unterschiede im intelligenten
Handeln von Menschen auf eine einzige Begabungsdimension zurückführt.
In den 30er-Jahren konnte Thurstone
erstmals diese schon bald vielfach
angezweifelte Behauptung empirisch
widerlegen und nachweisen: Nicht eine
einzige, sondern sieben Begabungsdimensionen sind es, die - von einander
unabhängig - unser intelligentes Verhalten bestimmen. Wer also beispielsweise im Faktor ‚Sprachbeherrschung‘
gut ausgestattet ist, wird imstande
sein, feinste Nuancen von sprachlichen
Formulierungen zu erkennen. Davon
wird aber seine Ausstattung im Faktor
‚Raumvorstellung‘ unabhängig sein,
also der Fähigkeit, Aufgaben zu lösen,
bei denen mit räumlichen Beziehungen
operiert werden muss, Doch in der Folgezeit trafen laufend weitere Vorschläge über die „wirkliche Anatomie der
Intelligenz“ ein und der gegenwärtige
Rekord für die Zahl der Begabungsfacetten, die wir zu unterscheiden haben,
liegt in Guilfords Modell bei 120. Es
besteht also offenkundig nicht einmal
in der bescheidenen Frage Einigkeit,
wie viele unterschiedliche ‚Objekte‘
wir in diesem wichtigen Teilbereich
der psychologischen Forschung zu
betrachten haben.
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Viele unterschiedliche Mikrowelten
stehen also, mit einer Formulierung
des konstruktiven Realismus ausgedrückt, zur Auswahl und jeder darf
sich für die ihm am tauglichsten
erscheinende entscheiden, wobei jeder
Anbieter für sein Produkt auch viele
empirische Daten liefern wird, welche
die Richtigkeit seiner Lösung unter
Beweis zu stellen scheinen. Bleiben
wir bei diesem Beispiel und betrachten
wir die zwei genannten Begabungsdimensionen ‚Sprachbeherrschung‘
und ‚Raumvorstellung‘, die sich wohl
auch aus der Alltagserfahrung als zwei
unterschiedliche, ‚wirklich‘ unabhängige Begabungsdimensionen anzubieten
scheinen.
Denn damit sind wir bei der entscheidenden Frage angelangt: Welche
Wirklichkeit ist mit dieser Formulierung gemeint? In unmissverständlicher
Klarheit wurde schon zur Jahrhundertwende ausgesprochen, dass unser
Erleben ein „Bewusstseinsstrom“ ist
und unsere Vorstellung von verschiedenen „psychischen Funktionen“ das
Ergebnis einer von uns vorgenommenen Abstraktion. So sagt etwa
Friedrich Jodl in seinem Lehrbuch der
Psychologie: „dass es keine Erregung
des Bewusstseins gibt, bei welcher
nicht sämtliche Vermögen der Sinne,
wenn auch in verschiedenem Grade
mitwirkten, indem nicht nur Fühlen
und Wollen, sondern auch Vorstellen,
Denken und Wollen einander wechselReihe ineinander übergehen“.
kation der Bewusstseinstätigkeiten in
bungen macht er die bemerkenswerte
Aussage, dass diese lediglich

„...drei verschiedene Formen und
Erscheinungsweisen des allgemeinen Vorganges primärer psychischer
Reaktionen sind, von denen bald die
eine bald die andere Seite von uns zum
Zwecke wissenschaftlicher Betrachtung und logischer Abstraktion speziell
herausgehoben wird“. Ohne Zögern
deklariert er somit seine eben sorgsam
lich als Konstrukt. Warum ist diese
Betrachtungsweise in Vergessenheit
geraten? Ist es die Angst, dadurch
in Beliebigkeit unterzugehen? Der
Wunsch, auch in der Psychologie Verbindlichkeit herstellen zu können?
Es hat in der Psychologie tatsächlich
ein bemerkenswertes Programm gegeben, dessen Ziel das Erreichen von
Verbindlichkeit war und das gerade
durch die Wiener Schule von Hubert
Rohracher, einem Pionier der Erforschung der hirnelektrischen Phänomene, besonders konsequent verfolgt
wurde. Er konnte nämlich schon wenige Jahre nach der Erstbeschreibung des
Elektroenzephalogramms durch Hans
Berger (1929) wegweisende Arbeiten
über die psychologische Bedeutung der
hirnelektrischen Aktivitäten publizieren und damit der Vision von Gustav
Theodor Fechner näherkommen, der
in den „Elementen der Psychophysik“
meinte, dass es in ferner Zukunft möglich sein würde, über die biologischen
Grundlagen des Psychischen - „Innere
Psychophysik“ - einen Zugang zum Erleben zu erschließen. Diesen „objektiven Blick ins Fremdpsychische“ suchte
Rohracher, um mit Hilfe des EEGs
eine „objektive Psychologie“ mit naturwissenschaftlichem Fundament und
verbindlichen Modellvorstellungen
begründen zu können.
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Ich habe die Faktoren ‚Sprache‘
und ‚Raumvorstellung‘ deshalb als
Beispiel gewählt, weil bei uns im
Wiener Institut in den letzten Jahren
von Herbert Bauer und Oliver Vitouch
einige Studien über hirnelektrische
Aktivitäten beim Lösen von Aufgaben
in eben diesen beiden Leistungsbereichen durchgeführt wurden. Dabei
interessierte uns allerdings nicht das
konventionelle EEG, sondern die kortikale Gleichspannung. Unser Gehirn
ist nämlich, einer Batterie vergleichbar, elektronegativ aufgeladen, wobei
dieses Gleichspannungspotential
(DC-Potential) ein sensibler Indikator
für die Erregbarkeit der betreffenden
Hirnrindenzone ist, der ihre aktuelle
Funktionsbereitschaft anzeigt.
Bauer hat in jahrelanger Entwicklungsarbeit neue Verfahren zur Registrierung, Verstärkung und Darstellung
dieser Potentiale entwickelt, mit deren
Hilfe nun die aktuellen Erregungsmuster des Gehirns bei verschiedenen
kognitiven Aktivitäten beobachtet und
Zonen von erhöhter bzw. herabgesetzter Erregbarkeit sichtbar gemacht
werden können. In einer dieser Arbeiten wurden nun Raumvorstellungsaufgaben vorgegeben, wobei jeweils
von zwei Würfeln mit unterschiedlich

Ein ganz andere Bild bot sich hingegen, wenn denselben Personen (ausschließlich Rechtshänder) sprachliche
Aufgaben von der Art:
Vogel : Nest = Mensch : Wohnung
mit dem Auftrag vorgegeben wurden,
ihre Richtigkeit zu beurteilen. Unter
dieser Bedingung trat während der
Lösung eine eng begrenzte linksheRegion auf, in welcher das Sprachzentrum lokalisiert ist.
Wir haben also auf einer biologischen
Realitätsebene Informationen gesammelt, die sich völlig mit den aus dem
psychometrischen Bereich stammenden Modellannahmen Thurstones
decken und können mit Staunen und
Befriedigung eine perfekte Isomorphie
von zwei höchst unterschiedlichen
Realitätsebenen zur Kenntnis nehmen.
Mit von Bertalanffys Worten: “If both
mental and behavioral or physiological
events can be described by the same
models, this means isomorphism between them.” Doch was folgt aus dieser
Korrespondenz? Haben diese beiden
Intelligenzdimensionen durch diesen
Befund gleichsam einen höheren Grad
an Wirklichkeit erhalten?

war, ob diese nach einer geeigneten
Rotation - welche die Versuchsperson
in der Vorstellung vollziehen musste - dieselbe Ansicht bieten würden.
Die ‚Erregungslandkarte‘ des Gehirns
zeigte dabei, dass im Augenblick der
Problemlösung in genau dem für die
Raumorientierung zuständigen Bereich
der rechten Hemisphäre eine deutliche
Negativierung auftrat.
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Die Verteilung der Gleichspannungspotentiale beim Lösen von sprachlichen
Aufgaben (linkes Bild) und beim Bearbeiten von Problemen, die Raumvorstellung
erfordern (rechtes Bild). Die dunklen Zonen zeigen Bereiche mit hoher

Mit Fritz Wallner gilt es, durch
Verfremdung zu erproben wie sich
eine Mikrowelt unter verschiedenen
Bedingungen bewährt. In diesem Sinne
können wir den neuropsychologischen
Zugang als gutes Beispiel für eine
nutzbringende Verfremdung ansehen,
durch welche wir uns für dasjenige
von mehreren möglichen Modellen
entscheiden, für welches wir zwischen
dem Bereich der Neurobiologie und
der Ebene des Erlebens optimale
Korrespondenzen feststellen können.
Dieses kann somit als das geeignetste
angesehen werden, das die brauchbarsten und verlässlichsten Vorhersagen
liefern wird, ohne in die Feststellung
zurückfallen zu müssen, dass es ‚wirklich‘ die beiden Intelligenzfaktoren
‚Sprachbeherrschung‘ und ‚Raumvorstellung‘ gibt. Damit wird Beliebigkeit aufgehoben, ohne gleichzeitig
die überkommene Vorstellung einer
universell verbindlichen Wahrheit
bemühen zu müssen.

Ich möchte diese überaus wichtige
Position mit Heinz von Foersters
Relativitätspostulat illustrieren, zu
dessen Veranschaulichung er sinnvolle
und zulässige Annahmen über das
Rotationszentrum unseres Planetensystems abzuwägen vorschlägt: Ist die
Position von Ptolemäus ‚richtig‘, der
meinte, dass die Erde der Mittelpunkt
des Universums ist, um den die Sonne
und alle Planeten kreisen oder hat
Kopernikus recht, für den die Sonne im
Mittelpunkt steht? Und warum sollten
wir nicht einen anderen Mittelpunkt,
etwa den Mars, vorschlagen? Es müsste ja sowohl dem Mars- wie auch dem
Erdbewohner das Recht zugestanden
werden, ein Modell zu entwerfen, in
dem jeweils sein Planet zum Mittelpunkt erklärt wird.
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Und an diesem Denkspiel kann die
entscheidende Einschränkung aufgezeigt werden, dass zwar die Wahl des
Zentrums zunächst beliebig ist, aber
Erde und Mars von einer Gemeinschaft
der Mars- und Erdenbewohner nicht
gleichzeitig zum Mittelpunkt erklärt
werden kann. Somit ist für diese nur
eine Modellvorstellung, nämlich die
Annahme eines heliozentrischen Systems sinnvoll und zulässig.
Vermutlich könnte dieser Auffassung
für den psychologischen Bereich ein
Großteil der gegenwärtigen Fachvertreter durchaus zustimmen. Es gibt
allerdings ein Problem, bei dem die
Psychologie dieselben Schwierigkeiten
hat, wie die Philosophie seit altersher,
nämlich das Ich-Erleben. Dass da draußen eine Außenwelt exisitiert, die ich
wahrnehme und erlebe, wird - in der
naiven Einschätzung unserer Lebenswelt wie auch in den meisten wissenunbestreitbare Tatsache angesehen, die
überhaupt nicht zur Diskussion zu stellen ist, sondern die Basis aller weiteren
Überlegungen darzustellen hat. Decartes ‚cogito ergo sum‘ ist das solide
Fundament dessen Unbestreitbarkeit
von zahlreichen anderen kritischen
Denkern betont wird, wie etwa von
John Locke: “For nothing can be more
evident to us, than our own Existence
... If I doubt of all other Things, that
very Doubt makes me perceive my
own Existence, and will not suffer me
to doubt on that”.

Mit dieser für die Alltagssicht unserer
Lebenswelt zweifellos nützlichen
Ansicht hat sich freilich gerade die
Psychologie eine Fülle von Problemen
geschaffen, die uns meist unter dem
Oberbegriff „Leib-Seele-Problem“
begegnen, deren Lösung man sich
neuerdings besonders von den Neurowissenschaften erhofft. Durch eine
eingehendere Betrachtung des Gehirns
und seiner Feinstrukturen sollte
nämlich endlich klar werden, wie „aus
Materie Psychisches entsteht“.
Gerade in dieser kritischen Frage,
welche der Psychologie eine Fülle
von Scheinproblemen beschert und
viel Forschungsenergie gebunden hat,
nimmt auch von Bertalanffy eine bemerkenswerte Position ein: Er bekennt
sich nämlich ganz unmissverständlich
zu jener kleinen Minderheit, die diese
Dualisierung nicht als eine fundamentale Selbstverständlichkeit ansieht,
sondern vielmehr als das Produkt eines
Entwicklungsprozesses: “Our direct
experience is, of course, of things
outside in space: chairs, tables, houses,
stars seen in the telescope and cells
in the microscope, etc., and a perceiving, feeling, thinking, willing self.
But this is not a simple and ultimate
‘given’. The experienced universe is
the outcome of innumerable factors
and prcosses by which a primitive
‘stream of experience’ is organized and
differentiated into ‘outside worlds’
and ‘self’.”

6

Bei der Diskusssion der Genese des
Ich-Erlebens bezieht sich von Bertalanffy bemerkenswerter Weise auch
auf Jean Piaget, einen der wenigen
Psychologen, der in dieser Frage
gleichfalls eine klare Position bezogen
hat und betont: “From a state of primary adualism (to use Piaget‘s term) ...
our experienced world is the product
of a long evolution, cultural history,
and individual learning of the child. As
psychiatrists say, the “ego boundary”
is established slowly and in complex
(but widely known) processes; and
may again be obliterated in psychopathology”. Und an anderer Stelle:
“From a state of primary adualism (to
use Piaget’s term) ... eventually the
differentiation of objects and subject,
material things and immaterial self
arises, as experienced by the adult
European.”
Auch die Dualisierung unserer Weltsicht nicht als fundamentales Faktum
anzusehen verursacht allerdings nicht
nur Unbehagen. Sie ist auch nur mit
Mühe sprachlich vermittelbar und wird
eher Verständnislosigkeit als Zustimmung auslösen.

So muss Josef Mitterer, der in seinem
bemerkenswerten Werk „Das Jenseits
der Philosophie wider das dualistische
Erkenntnisprinzip“ den bemerkenswerten Versuch unternahm, eine nicht-dualisierende Redeweise zu entwickeln,
im Vorwortes feststellen: „... diese
Abhandlung wurde im wesentlichen
in den Jahren 74-78 geschrieben, die
Reaktionen schwankten zwischen
Verständnislosigkeit, freundlicher
Ablehnung und einen Jux will er sich
machen“.
Daher kann eine übergreifende, systemtheoretische Deutung erfolgen:
“It is the beauty of systems theory that
it is psychophysically neutral, that is,
its concepts and models can be applied
to both material and nonmaterial phenomena.” Denn: “... a model which is
abstract and psychophysically neutral
is applicable both ways”.
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Cybernetics and Systems Research
Meetings from 1972 to 2010
Robert Trappl

It all started with two seminal works,
a paper and a book, published around
the middle of the last century: Ludwig
von Bertalanffy’s paper “An Outline
of General Systems Theory” in 1950
and Norbert Wiener’s book “Cybernetics or Communication and Control in
the Animal and the Machine”. While
von Bertalanffy was a biologist and
Wiener a mathematician, both saw
the importance of leaving the unidirectional view of the world behind
and of reasoning about interdependencies between multiple elements and
the resulting complex behaviour, from
biological systems to technical and
social systems.
To clarify the concept of “system”:
A system consists of the set of
elements and the set of relations
between these elements. The set of
relations between the elements is
called “structure”. Systems usually
have a boundary, the outside of the
system being called “environment”.
When relations of some elements of
the system also reach to elements in
the environment, then we call it “open
system”, else “closed system”.

The principle of cybernetics is the
“feedback loop”, where the output
of the system is fed back, usually
negatively, into the system. The goal
is either to follow a target or to keep a
value as constant as possible.
Both problems are in principle identical, e.g. a driver of a car can follow
the curves of a road or she/he can keep
the distance from the right border of
the road constant. An important aspect
is the “stability” of the feedback loop,
e.g. it should not take too long to
follow the object or there should not
occur a big “overshoot” or even an
oscillating behaviour. Cyberneticians
usually study by far more complex
systems consisting of many of these
loops, with a special interest in their
time behaviour.
tems in the bio-sciences at the University of Vienna, at that time as lecturer.
But I realised that I had to do more
than that, I should give cybernetics and
systems theory an organisational foundation in Austria. Therefore, in 1969,
together with like-minded friends,
„Österreichische Studiengesellschaft
für Kybernetik (OSGK)” (Austrian
Society for Cybernetic Studies).
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In 1970 I received a phone call from
Francis de Paula Hanika, who told
me that he was a retired professor of
the University of Karthoum, that he
planned to settle in a small village in
Styria, and that he was eager to work
with me in the OSGK. I met a fascinating man of 70 years, full of energy, the
author of a book about new thinking

Meeting on Cybernetics and Systems
Research” took place, in the Palais
Palffy at Josephsplatz, in the center
of Vienna. And to our surprise, 112
scientists and practioners participated,
most of them giving presentations,
more than at another conference which
was named “World Congress on
Cybernetics”!

languages. From our vivid discussions arose the idea of a conference
on cybernetics and systems research.
How to name it? We didn’t know how
many participants we would have, thus
“Meeting” seemed to be the adequate
word for it. And from where would
they come? Probably at least a few participants would come from Germany
or perhaps Czechoslovakia or Hungary,
thus “European” would not claim too
much.

We had famous speakers at this
EMCSR, among them one of the most
interesting cybernetician who also was
an artist, a magician, Gordon Pask,
who became famous for his “Conversation Theory”, a cybernetic framework explaining how interactions lead
to the construction of knowing, and
Margaret Mead, who had analysed the
familial system in the island of Somoa,
and later became one of the icons of
the feminist movement.

10

Together with several participants we
ended the last day of the EMCSR in a
small pub in the center of Vienna and
I will never forget how Margaret fell
asleep and rested her head on my right
shoulder...
Since this EMCSR was such a success
and many participants encouraged
us to continue, we decided to make
it a biennial endeavour, thus the 2nd
EMCSR took place in 1974, already
at the University of Vienna, with an
opening in the Great Festival Hall,
and so on.
It is no exaggeration to say that the
leading scientists in our areas came to
the EMCSRs and presented their fasa few: Stafford Beer, the founder of
management cybernetics who worked
for Salvador Allende when he tried to
make Chile a democratic and socially
balanced society.

Stafford developed an interactive
system which enabled “simple”
workers to understand the functioning
of a company and how to manage it
successfully. Valentin Braitenberg, then
director of the Max-Planck-Institute
for Biological Cybernetics in Tübingen
who showed with simple hypothetical vehicles how the impression of
purposeful actions like in living beings
could be generated. Humberto Maturana gave an opening lecture on the
famous concept of Autopoiesis which
he developed together with Francisco
Varela, who gave another lecture.
Intelligence and a great personality
who, unfortunately, died in January
this year, gave a lucid presentation of
his concept of the emotion machine,
AI having focused mainly on rationality and neglected the importance of
emotion.

10
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Given my space budget for this chapter, I have to stop here with describing
all the great personalities whom I had
the pleasure to meet and with several
of whom I was fortunate to establish
a lasting friendship. The end of me
chairing the EMCSRs is trivial: My
colleagues at the OFAI who had to
work for the EMCSRs for many years
since our budget did not permit hiring
a professional organisation started
complaining already in the early zeroyears of this century whether I really
wanted to continue the EMCSRs.

Thus I was happy when Wolfgang
Hofkirchner from the BCSSS expressed his interest in continuing with
these “Meetings”. I am therefore happy
that I can present to you this outline of
the history of cybernetics and systems
research of more than 50 years, in a
very relaxed mood.
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Information Science

The complex information system model
in communication process
Lin Bi
Xi‘an Jiaotong University

Classical communication studies have
been focussing mainly on the transfer
of information in social systems. However, as Thomas Kuhn said “normal
science” seems to put everything in a
box that is shaped in advance without
tions of communication processes have
been scrutinized: disseminator, content,
channel, audience and effect. This led
researchers to limit their approaches
towards the phenomena of information.
There have been rarely studies on a
bigger picture.
A bigger picture would demand to go
beyond interdisciplinary studies and
become transdisciplinary, advance to
a meta-level and include philosophical
and system theoretical perspectives.
Here, informational agents are not restricted to social, human actors - rather
they populate the broader universe and communication processes are not
the only information processes.

There is an evolution of information
triple-c model of Wolfgang Hofkirchner suggests: communication is based
on cognition of informational agents
and promotes cooperation among them
The philosophy of information set
up by Kun Wu distinguishes between
information in-itself, information foritself and regenerative information. It
extends from ontology to epistemology, and from evolutionism to axiology.
According to the viewpoint of systems
theory, levels occur through the nesting
of systems. Elements of systems are
systems themselves on a lower level
and systems are elements of other
systems on a higher level. Social actors
are elements of social systems, which,
in turn, can be (collective) social actors
in a social supra-system.

31

Spiral: A possible illustration of a system

Regarding information, the human
communication process can be located
as intermediary between a micro- and a
macro-level: on the micro-level, social
actors act, they produce cognitions
that change their inner structure; when
they interact they communicate their
cognitions, which is an extension of
their cognitive behaviour, as they try
to understand each other’s cognitions
for the sake of certain goals within the
social system they are elements of;
when social actors co-act they interlace
by stable relations and cooperate for
common goals within their social
system.

Those relations can be conceptualised
as cognitive inner structure of the
social system itself when considered
as a collective social actor. By doing
so, human communication can be
explained more thoroughly. Its main
function is to mediate between the
social micro- and the macro-level. This
is of utmost importance in our age of
global challenges.
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Science and Design Enabling Transformation

Design and Science in an Age of Entanglement
Dr. Joanna Boehnert
University of Westminster

The MIT Media Lab launched the
Journal of Design and Science (JoDS)
in early 2016 with four essays that
aims open “new connections between
science and design”. The central themes are the emergence of “participant
designers” within “an age of entanglement” and the shifts inherent in this
approach to design. The JoDS essays
theorise an engaged design practice
but the political economy of design
is under-theorised and a particular
problem with the representation of the
ecological is evident.
The ways in which nature is understood enable or disable the design
of sustainable ways of living. The
dismissal of the ecological in the
ways we think, in design theory and
in design practice is the legacy of a
culture that has ignored the interests of
natural world. One way to examine the
dismissal of the ecological in theory is
to refer to Gregory Bateson’s theory of
“epistemological error”. The western
premise of radical independence is
wrong. Humankind has conceived
of itself as the sole proprietors of
sentience and the rest of the world “as
mindless and therefore as not entitled
to moral or ethical consideration”
(1972, 62).

The narrowing down of our epistemo(or even the interests of our own
species) and the instrumental processes
we use to do this are at the root of the
most severe environmental problems.
In the section titled “The End of the

are merging”. Danny Hillis claims:
“We humans are changing. We have
become so intertwined with what we
have created that we are no longer
separate from it. We have outgrown the
distinction between the natural and the
Age of Entanglement”. It is true that
plastic debris is clogging up the guts of
marine animals and there are endless
examples of similar entanglements.
nitely interacting in countless ways on
all scales across the global ecosystem.
has more to do the legacy of epistemological error and the particular type of
political economy that emerged from
this error than the so-called merging of
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This coalescing of the natural and the
have designed and constructed are of
the same order as natural processes
that have made it possible for humans

The ecological sphere has evolved over
millions of years to enable life-sustaining conditions on this planet. In stark
has not endured the test of time.

value natural processes.

Neri Oxman‘s “Krebs Cycle of Creativity” - revised
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It has not evolved to work in tandem
with the ecological. In many places it
disrupts the dynamic balance ecosystems need to sustain and regenerate
themselves. The climate system is the
most dramatic example.

Just because it is possible to ‘edit’
nature (genetic engineering, synthetic
biology, geo-engineering) does not

This coalescing of the natural and the
-

We might redesign nature into what
appears to the most cavalier amongst
us as a ‘better’ place, to suit human

have designed and constructed are of
the same order as natural processes
that have made it possible for humans

value natural processes. The ecological
sphere has evolved over millions of
years to enable life-sustaining
conditions on this planet. In stark
has not endured the test of time. It has
not evolved to work in tandem with the
ecological. In many places it disrupts
the dynamic balance ecosystems need
to sustain and regenerate themselves.
The climate system is the most dramatic example.

value.

of the most dramatic interventions.
On the other hand, nature has experi-

ourselves in now, one that we are
already caused irreparable damage
to the climate system, to biodiversity
and to a vast array of ecosystems and
species, now is not the time to build
new theory that will further dismiss
ecological concerns.
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Technologies Enabling Transformation

Digital Wellness Services
The need for holistic wellness, ecosystems
and performative research methodology
Christer Carlsson, Pirkko Walden
IAMSR/Abo Akademi University

The “ageing population of EU” is a

-

population. The issues are deteriorating health conditions of the 75+ aged
-

tion of ageing citizens is growing in
wellness routines with wellness

-

wellness as the target concept
clear that if hundreds of thousands of
wellness
well as social well-being of a person
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cannot be sure that the resulting consfor other purposes.
Design science
Action research has been one of the
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-

of the artefacts can be tested and the

artefacts.
Action design research
-

used.
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Overcoming Misunderstandings between
Daniel Dick
Department of Anthropology, University of Vienna

emcsr
contest winner 2016

-

-

-

-

-

-

-
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The Evolution of Information Processing Systems
Developing the notion of information further for a systemic
analysis of evolutionary processes
Annette Grathoff
ICBM

Evolution happens in complex systems
as these contain multiple components
which react and adapt to patterns
which they themselves produce. Those
patterns are the macroscopically effective conglomerates of behaviors, which
are - like the components - grounded in
information. It will be presented, why
information is an organizational as well
as a physically instantiated concept. A
general
introduced, which comprises both the
causal-syntactic-aspect of information
from Communication Theory by Shannon (Shannon & Weaver, 1972) as well
as the effect-meaning-aspect of information known from Mackay, Bateson
and Bateson‘s famous “difference
which makes a difference” quote
(Bateson, 1979).

Information is instantiated by processes where part of the energy produced
is exported, i.e. made non-available
for a reverse reaction. A difference
between the blocked reverse reaction
and its environment (from where the
“missing” energy can‘t return immediately) is produced.

This difference can be expressed as
information. Information is the relationship that forms between components in such processes and it has two

1)
; its erasure affords
more energy to be directed into exactly
the process which can cause its erasure
than is available for this process from
its environment (Structural invariance).
source of information. And Information is a stored choice.
2)
constrained relationships between
components of a system as well as
between components and regular environmental inputs forbid to arbitrarily
change the way of being selectable as
well as being itself selective. That is
Bateson‘s difference!
Information understood more generally is a valuable concept to describe
and analyze processes of evolution
reaching farther than only to the
biologic part of evolutionary processes.
This concept allows for a multilevel
approach.
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The invention of cars changed the direction of subsequent developments.
Cars have a characteristic identity as energy consumers and waste producers in
environments. Their design determines the need for “nutrients” and “ecological
niches” which were not given in regular human environments from the beginning.
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Let me inspire you to see the advantage which the generalized information
bable course of events which supported
the development with the (seemingly

But the fact that they all are supported
when considering 1) & 2) perhaps
shows that it is well worth to work on
a generalization of the information

The work presented allows addressing
is something that
and that
.
Some of the described phenomena can
easily be seen as events of information
processing, like the spread of information in social networks or the communication of advantageous experiences.
Other concepts are not connected to
information and information processing at once. They afford a change in
perspective to be construed as such.

The reason why this seems important
is, that if the answer is “yes” the ques-

Both questions could be of certain
relevance for future research and not
least for our future development of the
Intentional Environment we built and
build.

a.grathoff@uni-oldenburg.de

* Especially the words in quotation marks are a play with context and technical
terms, but also this is not just for kidding. It is based on Koestler´s idea of the
premise for creativity to be triggered by a change in perspective. According to his
Bisociation Theory, the creation of new information can best be witnessed in jokes, when events or elements out of different contexts clash together culminating
in the punchline, where understanding is coupled to laughter (Koestler, 1964).
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Citizen’s Game – Playing Society
Lena Hendlmeier
Faculty of Design, University of Applied Sciences, Munich

The previous work frame Ein opulentes Spiel mit Design: Das Spiel mit
Stadt und Bürgern [Opulent Game with
Design: Game with City and Citizens]
presented to the faculty last year, was
based on the idea to deal with the concept of a “citizen’s game” which would
equally encompass both the network
of interactions including cooperation
among citizens on the one hand and
their experience of community life
and its collective embodiment on the
other. The explicitly innovative aspect
of the concept involved here is that of
a design which is actually omnipresent
in daily life: At every time, everyone
is a designer - primarily of the social
environment and thus of society itself
(Aicher, 2015; Hirdina, 2008).
This present exposé seeks to further
clarify the research objective as sketched out above. The announced paper
is meant to illustrate the conceptual
background which is necessary in
order to create a “citizen’s game”
that invites the players to recognize
to involve them (to engage them) in
society (Zimmermann & Wiedemann,
2012).
The game developed is to be understood as a model of strategic behaviour
in daily life: It is organised as to four
essential elements which are playing

Each element will be discussed in turn
as visualized in terms of system theoretical as well as design theoretical aspects. The chief objective is to further
the understanding of the structure of
a community which is thought of as
being isomorphic to the communicative structure of the underlying social
groups. By doing so, it is also hoped
to develop explicit game strategies
that improve the daily conscience of a
social motion which is persistent and
permanent leading thus forward to an
improved concept of participation.
The game’s set-up (temporary changes
in boundary conditions included) is
structured as following:
is seen as a snapshot of the
social system involved understood as
the totality of all interactions within
it (Zimmermann, 2015). Therefothemselves as social designers (Aicher,
2015; Hirdina, 2008), and by doing so,
creates a space of free play which is
melted into community space (Zimmermann, 2014).
At the same time, it differentiates
and re-structures the social space into
various domains of public and private
types (Zimmermann, 2014; Gehl,
2010).

, and play time
(season).
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The
, while being a
permanent characteristic, are subject to
the network (Zimmermann, 2015) of

Social space is thus created as a stabile mixture of various strategies and
activities (Zimmermann, 2014; Gehl,

design are actually practised (Brown,
2009).
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The
, while being a
permanent characteristic, are subject to
the network (Zimmermann, 2015) of

The play time (season) is visualized as
the genuine simultaneity of macrolevels and micro-levels of the system

design are actually practised (Brown,
2009). Social space is thus created as
a stabile mixture of various strategies
and activities (Zimmermann, 2014;
Gehl, 2010).

beyond the system’s boundary (Zimmermann, 2015). This simultaneity can

The
are the actual agents of the interaction
network (Zimmermann, 2015): They
motivate the actions undertaken and
perform social motion proper (Moebius & Schroer, 2010). Essentially, they
follow the rules mapped in terms of
game theory. Their explicit interactions
demonstrate thus the interdisciplinary
character of the approach (Brown,
2009). Consequently, these interactions
are discussed in terms of dynamical
processes intrinsic in the modern theory of systems (Zimmermann, 2014;
Zimmermann, 2015).

the interaction of the system’s spatial
closure as well as opening within its
characteristic dynamics, and also as the
Mediation between personal encounters within the mediation of private
and public space (Zimmermann, 2015;
Zimmermann, 2014; Gehl, 2010).
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Redesigning Public Governance

Governance from below in times of crisis:
A participatory turn
Asimina Koukou
Bertalanffy Center for the Study of Systems Science
University of Vienna

The EU system suffers from an unexpected political, economic and social
crisis. Some nation states (such as
Greece, Spain, Portugal) are facing not
only harsh austerity measures, increase
of taxes, lowering of wages, rise in
poverty and unemployment rates, but
also a loss of sovereignty and a rise
in social inequalities and injustices,
which endanger the integrity and social
cohesion of the Union. Under these
circumstances the regulatory powers of
nation states are limited and the level
of citizens’ trust in governmental instiEuropean leaders have taken steps to
foster trust in the European project and
increase the participation of citizens
in policy-making. A typical example
is the European Commission’s “White
Paper on European Governance”
(2001) aiming at creating “a transnational ‘space’ where citizens from
different countries can discuss what
they perceive as being the important
challenges for the Union”. This attempt
intended to include citizens’ voice in
public policy, enhance democratic
participation and improve the relations
between the people and the policymakers.

The “European Citizens’ Initiative”
(ECI) is a recent effort introduced by
the European Commission with the
intention to encourage citizens’ participation in the democratic life of the
Union. This initiative would give the
policy by proposing laws and legislation. Despite the efforts to involve
civil society in decision-making, the
EU governance from above seems to
be disconnected and distanced from its
people.
In the current crisis, the necessity for
a powerful civil society is more than
imperative. The emergence of bottomup (voluntary) initiatives and social
movements aims at forming a system
that differs in quality from the system
before. Thus, marginalised and disadvantaged groups of citizens create new
communicative spaces for resistance
and representation in order to make
their actions visible to the community
and question the existing governing
structures.
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The Express Tribune with the International New York Times, Retrieved from:
http://tribune.com.pk/story/608689/true-democracy-experts-debate-bestform-of-governance-for-pakistan/
© Sunara Nizami
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This work emphasises on the governance from below that has emerged in
Greece, Spain, Germany, Romania and
the UK during the economic crisis. In
particular, it discusses the Greek “we
don’t pay movement” (initially against
the highway tolls), “without middlemen movement” (against the market
intermediaries) and the “anti-gold
mining movement-Skouries movement” (against ore mining for the protection of the environment) in parallel
with the Spanish “stop desahancios
platform” (against eviction), the British
“NHS social movement” (against the
privatization of health system) and
the Romanian “Save Rosia Montana
movement” (against the Rosia Montana mining project) in order to analyse
the rise of transnational dialogue in
the European continent. Apart from
that, it is explored how active citizens
create networks via the use of Internet
technologies, mobilise others, search
for new ways of managing resources,
create solidarity networks, support
education and knowledge exchange,
campaign for a better and sustainable

environment, provide health facilities, form identities and organise
their actions towards a deeper form
of democracy. Even though social
movements consist of various groups
they have managed to cope with their
diversity.
Governance from below provides
alternative and innovative ways for
social organisation something that
Europe needs today. The rationale
of this work is that governance from
below can serve as a model for the
participatory design of the whole
society, it can serve as an ideal example for governance from above to cope
ration and social relations across all
societal levels.
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Biomimicry as approach to sustainability-oriented
Innovation in Multinational Corporations
Taryn Mead
School of Business, University of Exeter

It’s been said that sustainability is
boring (Braungart, 2016). But do you
know what’s really boring? Corporate
sustainability. Corporate sustainability
is really boring. Talk about lack of
vision.
But you know what’s not boring?
Learning from nature to be responsive,
regenerative participants in the biosphere. That’s not boring.
We have an immense opportunity
to learn the deep lessons of living
systems to guide our future vision. We
are literally co-creating the future of
humanity with the other 100 million
organisms that live around and within
us (Maturana & Varela, 1992; Capra
& Luisi, 2014). And our every action
is an opportunity to participate in
the biosphere in a regenerative way
(Braungart & Mc Donough, 2002).
These other organisms provide humans
with a model of how sustainable
development could be and how the
private sector can be a leading force in
“creating conditions conducive to life”
(Benyus, 1997).
Recently, more and more organizations
are motivated by this vision (Benyus,
1997; Anderson, 1998; Harman,
2013). Some corporate managers and
innovators are applying the principles
of living systems to their business operations to have a regenerative impact.
These pioneers fascinate me.

I’m particularly fascinated by the
big multinationals that collectively
on earth. Many corporate managers,
in search of the next big thing for the
market place and for their organizational contribution to sustainability, have
become bio-curious.
Through my research, I explore the
conditions and outcomes of innovation
activities in which corporate managers are learning from nature in their
sustainability-oriented innovation activities. (For simplicity, I use the term
biomimicry, but refer to a broad range
of biologically-inspired innovation
including industrial ecology (Frosch
& Gallopoulos, 1989), bio-inspired
design (Benyus, 1997), biomimetics,
bionics (Vincent et al., 2006), cradleto-cradle design (Braungart & Mc
Donough, 2002) and circular economy
(NacArthur, 2013). This approach has
become increasingly popular in recent
decades as a private sector approach
to sustainability-oriented innovation
(Gleich et al., 2014). My research
analyzes the use of biomimicry in
multinational companies and synthesizes a framework of systemic corporate
sustainability in which socioecological
regeneration is the primary driver for
innovation activities.
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My research in innovation management has created an interesting
narrative of corporate socioecological
participation via bio-inspired approaches to product, process, organizational
and systems-building challenges. The
seven in-depth cases, with varying
degrees of success, paint a relatively
clear picture of why biomimicry works
in some settings and not in others.

I’m particularly keen to understand the
outcomes of these innovation efforts
and if they contribute to corporate
sustainability (Mead, 2014).
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And yet, my research approach has
been limited to qualitative data collection and analysis, and the ecologist
in me craves more data derived from a
quantitative epistemology and systems
approach to better understand the
phenomena in biophysical terms. The
corporate sustainability agenda is ready
for a system of ecological performance
standards that extend beyond metaphor
to understand how these large economic forces are actually socioecological
forces. Although related tools such as
ecosystem service valuation make a
substantial contribution to incorporate
living systems into economic measures of corporate sustainability, there
remains a gap of holistically and quantitatively incorporating living systems
into ecological measures of corporate
sustainability (Winn, 2013).

When complemented by the principles
of living systems, the planetary boundaries framework (Rockström et al.,
2009) offers the potential to reduce this
gap in understanding (Whiteman
et al., 2013). The research project
of my wildest dreams would be a
transdisciplinary approach to the
gical participation using analysis tools
of systems science to combine the
principles of living systems with the
data of planetary boundaries, perhaps
in collaboration with an organization
such as the Santa Fe Institute or the
Stockholm Resilience Centre.
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Bridging/Bonding
A Networked Artefact

ludwig technique a.k.a. Johannes Payr
The Project Bridging/Bonding was commissioned 2015 by the Association
for the promotion of The Economy for the Common Good
An economic model for the future

In a possible future, geographically
separated communities which share
core cultural values (a new culture)
form a social fabric of pan-regional
phyles which are connected by a
networked infrastructure of Beacons.
These Beacons are structures which
share a common architecture, erected
in central spaces or social hubs in
their local communities. As churches
and market places were the epicenter
of social life in former times, Beacultural entity they serve. Through
their recognizable appearance, they
are a symbolic representation of the
common values shared by the phyle.
Being physically connected, they also
facilitate the exchange of information,
and provide a virtual registry which
enables communication and decision
making processes within phyles.
Based on this utopian (or dystopian)
vision of the future, Bridging/Bonding
is an artistic project which - as many
attention to a current phenomenon: The
development of “global” communication and economy has given rise to
a growing number of global cultural
entities (extrapolated as phyles), which
share certain common values and/or
occupational similarities.

Precursors of such entities can be
traced back to various art avantgardes (e.g. Dadaism) in the early 20th
century (and possibly earlier), but also
to the beginnings of workers unions.
A contemporary example of such an
entity could be the so-called hacking
community, albeit the question whether
or not Hackers constitute a distinguishable or even global culture is widely
disputed.
Imagining the development of these
“new” social entities along the trajectories of former and existing cultures,
we want to explore the nature of such
communities. How open or restricted
is the access to shared knowledge,
infrastructure or communal means
of production in reality? Do groups
providing infrastructure or knowledge
for communities see themselves as
political entities? What implications
may arise when a community grows
into a social structure which resembles a phyle? And why do attempts to
“unify” such communities globally
rarely succeed?
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Bridging/Bonding is an open source and crowd-built artwork which
consists of many distributed interconnected objects. These Beacons are both
representational artifacts (objects of
sources of
information for the communities which
utilize them.

The (re-)production and assembly of
the objects is intended to be a collaborative activity which brings people
and groups together, both on a regional
(Bonding) and on a global (Bridging)
level.
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units in the Beacons are fed with inforin their vicinity (e.g. maker spaces,
co-ops, community production centers
etc.) which is displayed as an animated
media collage. As the project evolves,
more objects will be built by likeminded people in other regions and
together share their local information
over the network. The compiled registry containing the collective knowledge
and capabilities of all participating
communities will be accessible on the
internet and directly via the Beacons.
Beacon 0, is
currently being developed with local
organizations and individuals in Tyrol
(Austria).

Once the basic functionality is implemented, assembly instructions will be
shared with communities of friendly
testers in other regions.
The prototyping team will provide
support in form of workshops. With
feedback from the “early adopters”,
online tutorials will be created which
provide all information necessary to
reproduce a Beacon. At this point, the
idea should hopefully be adopted by a
growing number of regions, and begin
to evolve. From there on, everything
is open...
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Redesigning Public Governance

Design as an Activity for Overcoming the Gap
between Continuity and Discreteness

Institutional Transformation of the University as the Answer
to Global Market Challenges
Dr. Dmitry Reut, National Research Nuclear University MEPhI
N.E. Bauman Moscow State Technical University
Dr. Pavel Baranov, National Research Nuclear University MEPhI
Moscow Institute of Physics and Technology
International Research Institute of Management Sciences
Dr. Viacheslav Maracha, National Research Nuclear University MEPhI
Russian Presidential Academy of National Economy and Public
Administration

This article has been inspired by
many-sided activity of MIT professors N. Oxman and M. Yoon entitled
“Design across Scales”. It is based on
the works of Moscow Methodology
Circle members and develops a set of
ideas presented in the Krebs’s Cycle of
Creativity diagram (KCC).
Simultaneous examination of multiscale phenomena in a limit leads to
the consideration of continuous and
discrete phenomena in a combined logically consecutive row. The university
institutional transformation process
will be considered at the example of a
similar row. Thus the authors suggest
a hypothesis according to which the
basic method of work with similar processes will be the design understood
widely.
It is known that the traditional university for centuries carried out important
functions of culture reproduction, its
transfer to posterior generations and
structure supporting the course of processes slightly changing with the time.

Having appeared in market conditions,
the university gets additional functions
and becomes specialized. In Europe
this transformation had been implemented within centuries. The main part
sities becomes project-oriented. The
university of a developing country tries
to pass the above way at an accelerated
pace. Therefore it has to get transformed into a dynamic structure which
generates convincing applications for
grants or makes proposals to industrial
partners.
The activity which provided the
existence of universities until recent
time had a laminar character. Now it
is becoming organized on the basis of
projects (discrete units).
We try to form the university transformation process using Krebs‘s Cycle of
Creativity diagram (KCC).
We believe that in the mentioned circumstances one of the four basic kinds
of activity of KCC – the design widely
understood – can be the key factor.
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Figure 1
Process of the university institutional transformation under global
market conditions

This diagram allows considering the
areas of the past, the present and the
future in a combined logically consecutive row.

In the past the university was a rigid
structure. In the future it will become
a dynamic set of projects.
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This type of activity transforms
“behavior”. The design can reveal itself as organizing and/or using of labor
processes in social changes and other
types of activity. The application of
communicative methods is characteristic for design. It includes, in particular,
communicative management and
moderation of collective thinkingactivity processes. Let us schematize
the process using the logic of the diagram named “a step of development”,
Figure 1.
The team performing the institutional transformation is conditionally
represented on the diagram by the
manager‘s position of the institutional
governance.

Functionally the team of actors
includes representatives of four kinds
of activity at the KCC diagram. They
work in cooperation using tools corresponding to their specialization.
Transformation and development
management that is laying a claim to
a success surely has to consider and
provide a cycle of collective human
activity transformations marked on
the KCC diagram. The replacement
of such full-blooded governance and
management with ‘one-dimensional’
administration and control shall not
bring success.
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Rural and Urban Systems Research

Land Use Futures in Europe

How changes in diet, agricultural practices and forestlands
could help reduce greenhouse gas emissions
Centre for Environmental Policy, Imperial College London,
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Figure 1
Energy and carbon dynamics
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Workshop

A kick-start workshop

Assessing the Impacts of Performance Assessment
Yagmur Denizhan
Workshop Leader
Electrical-Electronics Engineering Department, Bogazici University

Policies that aim at quality and
performance improvement by setting
quantitative targets and assessing the
corresponding outcomes have become
the well-accepted and institutionalised
management tool in almost all domains
of human endeavour throughout the
modern world since a few decades.
These policies differ from their earlier
versions mainly by the fact that the human subject is left alone in the evaluation process, since outcome-assessment
is either carried out automatically or is
based on declaration. The absence of a
human inspector/evaluator with whom
one can interact and from whom can
obtain qualitative feedback gives the
whole mechanism the aura of an autonomous evaluation set-up. From this
perspective such methods can be considered as social implementations of
automatic control, which operates on
basis of the cybernetic feedback principle and is renowned in the technical
domain for its success in achieving
targets. However, in human systems
this method is usually accompanied by
problems that have no technological
counterpart. These problems seem to
be correlated with the adverse interactions between the external evaluation
mechanism and the internal evaluation
system of human beings.

Although subjects who are exposed to
such methods of evaluation mostly perceive it as a very annoying experience,
the establishment of these policies is
helplessly accepted as an inevitable
and irreversible process.
The purpose of this workshop is to
scrutinise outcome-assessment-based
policies with regards to their impact on
human subjects, particularly focusing on some critical aspects of their
dence, autonomous thinking, creativity, and ability to withstand failure
and criticism. The intended concrete
outcome
draft of a cognitive experiment that can
assess at least some of the physiological, psychological and behavioural
components of these impacts. The
theoretical and technical details of the
experiment are expected to emerge out
of the interdisciplinary brainstorming
sessions during the workshop. We hope
towards a project where the experiment
will be implemented possibly by a
multinational team including some of
the participants of the workshop.
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The workshop consists of three 90-minute sessions, which are tentatively
planned as follows:
1st day
Introductory presentation and two
focus presentations followed by free
brainstorming session
2nd day
Collective session focusing on the
development of a cognitive experiment
3rd day

We invite not only researchers and
students from different disciplines
(including, but not limited to, computer engineering, systems engineering,
control engineering, cognitive science,
psychology and sociology) to contribute to the discussions and experiment
development, but everybody who has
personally been subject to outcomeassessment-based policies.
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ve experiment and improvement of its
feasibility
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Behaviourist Manipulations on Intrinsic Joy
Kübra Eren

The dominating approach in the scimotivation as a process of associating
certain actions with contingencies of
extrinsic rewards, and regulating one’s
behaviour accordingly. Admittedly,
this approach has an implicit assumption with behaviourist connotations:
Manipulating the extrinsic parameters
with reinforcement and punishment,
it is possible to observe, measure, and
control motivation.
The prevalence of extrinsic reward

Yet, some exceptional research implies
that extrinsic rewards, which do not
support autonomy, can undermine the
intrinsic motivation and can even have
long-term developmental consequences. I would like to contribute to the
experiment design in this workshop
by proposing ways of assessing
intrinsic motivation and the effects of
‘objective’ performance measurement
on it.
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is not surprising, since they promise
‘objective’ measurement.
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In the Long-Run
Serdar Metin

The cult of well-ordered individuals
rely on the assumption that the performance of an individual on a given
task is not subject to change in time.
the outcome is immediate. Without this
assumption, quantitative measurement
of performance is not meaningful,
since it lacks reliability.
Competition, which is situated as
the driving factor for development
objectives, is conceived to dwell upon
the short-term outcomes of a structured
performance (typically as score points

Nevertheless, the learning and production processes may take indirect
routes to reach at valuable outcomes,
only with time. In fact, mastering any
trade is unexceptionally in long term,
and short-term indicators are seldom
observable. I would like to propose
elaborating on the discrepancy, dissonance or even contradiction between
the short-term and middle-to-long-term
evaluation of performance
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competence of individuals on a given
matter.
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Workshop

Using System Methodologies and Tools to support
coping with complex demographic issues with
a special focus on population aging and migration.
Applications, Potentialities and Synergies
Maria Lenzi
Workshop Leader
Consulting, Modelling & Simulation

You are wondering what this picture
is about and what it has to do with the
main issue of our workshop - coping
with complexity of demographic
issues?
A lot! - this picture is about people :
people watching systems which are
everywhere - plenty of dynamic interdependent spheres, bounded by their
own rationality, connected through
keeping us far away from equilibria.
We believe that people like those on
the picture can step out of the systems
in order to observe them and to learn
from them to keep pace with the changing world around.
The intention of our workshop is to demonstrate the results that evolve from
observation of systems - methodologies and tools we call “systemic” and
use to cope with dynamic complexity –
with focus on demographic issues like
aging and migration.

The methodologies, which are going
to be presented, have their origin in
different areas of science: biology,
chemistry, physics, mathematics,
information science and studing of
human brain - but system perspective
ties them all together.
We are going to observe, how
‘interconnected thinking’ learned
from nature can support development
of intelligent regional and urban
environments (Sensitivity Model
after F. Vester).
We will have an opportunity to see,
how human nervous system delivers
pattern of viability that can be applicated to design effective structures
for integration of migrating population
(Viable System Model by Stafford
Beer).
Our experts will show, how modeling
of feedback between aging, migration
and transportation helps to cope with
complexity of urban systems (System
Dynamics).
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New approaches in research of network resilience and opinion dynamics
will be introduced, which tie together
qualitative and quantitative methods
like soft system mapping and agentbased-modeling (Advanced System
Analysis).

Our future vision is a European-wide
network of enthusiastic people, wanting to further develop, combine and
use different system methodologies
for coping with complexity of societal
issues.
You are welcome!

And we are going to observe hybridisation of various methods including
social network analysis to support
risk assessment in a migration scenario
(Strategic Foresight Knowledge
Development Framework).
The following discussion will try to
identify potentialities and limitations
of demonstrated applications and facilitate synergies between different methods and between praxis and research.
“Only variety absorbs variety” - our
workshop is about creating variety
to keep pace with complexity of the
human world.

Let‘s start!
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Hybridisation of Social Network Analysis in Context with
‘Migration Analysis‘
Johannes Goellner
Head of the Section Knowledge Management
Department of Central Documentation and Information Service

The hybridisation of these methods
with Social Network Analysis methods
and tools delivered a scenario based
risk analysis concept and has been
the basis for the developed Strategic
Foresight Knowledge Development
Framework (2011-2015) - including a
Knowledge Performance Monitoring
System and the logic of a Knowledge
Logistics Framework, called Knowledge Development Mechanism for
Horizon Scanning Centre.
In a case study dealing with the analysis of migration this concept is used
in order to identify key risk indicators
for migration contributing to a risk
management process.

The methodology includes the generation of scenarios which can also be
capabilities of an organisation and
may have an impact on its strategy.
In the actual emcsr Satellite Workshop
we are presenting and discussing the
Framework in relation to the use case
‘Migration’, supported by co-presenter
and expert for migration: Mr. Armin
VOGL (Colonel) of Austrian Ministry
of Internal Affairs, Border and Migration Police Department.
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Interconnected Thinking

New ways of thinking for future proof management
and planning approaches
Gabriele Harrer-Puchner
Independent Consultant & Expert in Sensitivity Analysis
Freelance, Malik Management Zentrum St. Gallen AG

Why do we ignore interdependencies,
effects, and feedback cycles? We have
created omnipresent interconnection,
high speed communication, global
tions, urban systems. But still our way
of thinking is based on linear thinking
instead of an interconnected approach.

After the description of the system, delization of interconnections, analysis of
feedback and scenarios, the Sensitivity
Model proposes “eight biocybernetic
rules” as an orientation model, guiding
the user to keep the interconnected
perspective in order to design future
proof developments.

Frederic Vester, pioneer in “Interconnected Thinking”, developed parallel
based tools like the planning and management instrument of the “Sensitivity Model®Prof.Vester”. Having been
part of his team for many years, we applied its interactive and recursive working steps in many concrete regional or
urban developments, in organisational
and educational projects.
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The VSM as part of a solution to cope with migration
and demographic change
Mark Lambertz
Institute for Acceleration

The Viable System Model from
Stafford Beer (Management and Cybernetics, 1959) could be seen as the
metaplan for an information network,
which supports coping with complex
issues.
The model offers a unique visualization of structure and processes within a
viable system. Especially for visually
oriented people the schematics of the
VSM are a very good tool to understand the dynamics and interconnections of complex organizations which
have to deal with complex environments.

It makes it clear, why every viable system needs the collective intelligence
of all members of the system and what
responsibility actually means.
The session will not only introduce
the Viable System Model, but also
extrapolate pragmatic strategic advices
on how to handle related issues like
integration of migrating people.
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Using System Dynamics to cope with demographic issues
in spatial and transport planning
Dr. Paul C. Pfaffenbichler
Institute of Transportation, Vienna University of Technology

The Institute of Transportation, TU
Wien, has a long tradition using System Dynamics to analyse mobility and
complex spatial systems. Applications
range from simple qualitative models
using Causal-Loop-Diagrams to complex quantitative models using StockFlow-Modelling techniques. The main
models are the integrated land use and
transport interaction model MARS
and the long distance travel model
LUNA. MARS simulates the interaction between transport and location
choices of households and companies
in case study areas on urban, regional
or national level.

MARS is able to assess the effects of
policy instruments and to identify best
performing strategies. LUNA addresses long distance holiday and business
trips. LUNA models the population in
18 age groups in 5 year time steps, 10
different household types and 3 income
groups. LUNA was explicitly designed
to assess effects of population ageing
and migration. LUNA can act as add
on to MARS to include air travel into
environmental assessment.
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Network resilience and systemic risk

Methodological approaches to address network resilience
Matthias Wildemeersch, Nikita Strelkovsky
Sebastian Poledna, Matt Leduc
Advanced Systems Analysis (ASA) Program – International Institute
for Applied Systems Analysis (IIASA), Laxenburg, Austria

In the context of social systems, diffusion processes are used to model opinion dynamics in large-scale networks.
We focus on a scenario where a set of
agents has constant opinion, so-called
stubborn agents, and show their impact
context of natural-social systems, several examples will be presented to give
an overview of the range of tools used
in the analysis of network resilience.
For instance, the resilience of national

and regional economies will be explored by analyzing the impact of extreme, low-probability and high-impact
scenarios of external shocks. The behavior of the considered interconnected
systems is too complex to be modeled
by traditional tools, and therefore,
several examples with qualitative (e.g.,
soft systems mapping) and quantitative
(e.g., agent-based modeling) methods
and approaches will be presented.
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How to project the organizations in the future
thanks the utopia?
Andrée Piecq
Workshop Leader

Starting from 4 points of view, we
aim to question the functioning of the
organizations about their change in the
future.
The observation shows that they are
increasingly places where appear
sufferings. This sufferings of members
of the organizations are symptoms of
their ineffective functioning which
nage. This requires a new look at the
way to work with them.

In addition, our workshop aims to create a co-construction of new strategies
at a time when the world organization
is evolving towards new forms. This
new forms hope to better meet the
needs and aspirations of the new generations as well as the urgent constraints
of the environment.
The paradigm of the 21st and 22nd
century remain to be built.
Let‘s go to navigate to Utopia!
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And if the burnout was a symptom of our societies?
Andrée Piecq

Generally the burnout is studied by
considering the symptoms of physical
and mental suffering. The systemic
analysis of the organizations show that
in certain conditions, the burnout is a
symptom of dysfunction of the organiis to examine it in the perspective of
logic levels (macro-meso-micro) used
in the “Giroscope” model.
The micro level studies the behavioral
symptoms of member of the organizations.

The meso level: the behavior of members leads to make assumptions about
the organization. The macro level:
hypothesis about the structure of our
society. The diagnostic of organizations where the burnout emerge is: ‘inoperative’ organizations. The strategy
to change the structure of our society.
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Organizational resilience: a resource for the future
Guy Koninckx

resolutely to consider as a resource.
levels within the organization: the
micro, meso and macro levels.
based on multiple contexts, not only
stabilization but also evolution and
bifurcation contexts.
stood, resilience emerges as a resource
to cope with turbulences and crisis
situations.

contexts were equilibrium becomes to
cope with a rupture.
-

contribute to a paradigm shift for the
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With C. S. Peirce, a pragmatic approach to situations
experienced in teams
Claude Lambert

The hypothesis that defends this contribution is to propose to enlighten the
manager roles in his relationship with
his team, based on the philosophy of C.
jto provide a team approach through a
semiotic and triadic analysis.

This analysis claims to allow the
observer-actor in situation to orient
oneself in his choices, his observations,
analysis of situations, actions to be
undertaken,the management’s tools to
deploy, and to ease the interpretation of
common management theories.
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Impact of globalization in the socio-cultural sphere:
Towards a new paradigm?
Mariella Zara

The difference between the globalization of the past and today: is visibility

How reach a new purpose, change its
structure, change its system state not
values, and beliefs and become opera-

the social and cultural sphere. The
structure of the socio-cultural service
are confronted with the family failures,
social insecurity, job loss... At the
systemic level they are a symptom of
a malaise of security internal family.
How can emergency services still meet
are closed and they become centripetal services: non-operating system.

a logical jump, a mutation to change
the structure. If no deviation is possible
no different structure may emerge.

Corresponding author:
zaramariella@gmail.com
144

Workshop

Communicative Spaces of Free Play
Urban Design as a Game of Agents
Rainer E. Zimmermann
Workshop Leader
University of Applied Science Munich

Dating back as far as to a conference
at the Humboldt university in Berlin in
2010 (Zimmermann, 2012a), the basic
idea of this ongoing research project
(which is actually a part of the larger
project “language and space” at the
Munich institute for design science1) is
to re-construct the explicit interaction
between the ruling discourse of a given
social space on the one hand, and the
topological structure of this same social space on the other hand. In particular, if concentrating on social spaces of
urban type - with a view to the fact that
nowadays the majority of humans on
this planet settles in cities rather than
on the countryside - each settlement
of this type follows an urban logic
which is equivalent to a topology of
communication (Zimmermann, 2003;
Zimmermann, 2013; Zimmermann &
Soci & Colacchio, 2001). This idea
follows the tradition of research work
done by Richard Sennett some time
ago2. His line of argument was mainly
based on the re-construction of ancient
Greek polis structures. And this is a
line, we continue here in more detail
(Cf. Zimmermann, 2013). Because
this conception has emerged from
recent discussions on complex systems
(Zimmermann, 2004; Zimmermann,
2009; Zimmermann, 2012; Zimmermann & Díaz Nafría, 2012, Zimmermann & Mazzini, 2013), our approach
is also deeply related to the theory of
networks.

Within the framework of the more
formal analysis dealing with the
representation of systems in terms of
mathematical categories, a topological
criterion has then been derived as to
the stable states of a social system
(Zimmermann, 2014; Zimmermann,
2015). At the same time however, it
was found that it is necessary to add
a primarily hermeneutic rather than
formal discussion to the mathematical
apparatus involved, for eventually
being able to appreciate the totality of
social interactions that characterize the
space. The central aspect of this is the
actual staging of social behaviour (or
its production rather) which is an important feature of bigger (metropolitan)
cities from the beginning on (Zimmermann, 1986). Obviously, because
social interaction is communication in
behaviour also depend on the technological development of the media that
serve the transport of information and
meaning (Zimmermann 2006; Zimmermann & Hofkirchner 2009; Zimmermann & Díaz Nafría, 2012a).
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In other words: Formal aspects of interpretation interact with hermeneutic
aspects of interpretation that depend on
the more emotional rather than rational
attitude of humans with a view to their
of technological possibilities that is
explicitly available to the people.
As to the staging of behaviour, it is
important to notice the immediate
relationship to the institution of theatre
visualized as a technique of self-representation within the anonymity of
any metropolitan city. Hence, theatre
in this sense is always social theatre
(and also political as to that). As such,
it can be understood as an instrument
(as a discursive technique) in order to
the multitude of different social groups
that usually structure an urban living
quarter.

If the formal analysis of urban spaces
visualized as emergent complex systems uncovers the existence of a stable
region in the behavioural space of
social interactions3, then it is straightforward (and very much in the sense
of Sennett’s) to assume that a suitable
design of the communication itself
could be helpful in order to concentrate
the social processes involved within
the framework of the aforementioned
stable region. This has to be done in an
intrinsically dynamical way, and it has
to be done by those agents themselves
that are actually involved by living in
the respective quarter: the concrete citizens. And it is the theatrical technique
of staging one’s own self-representation that would be helpful here.
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1

Cf. www.designscience.de

2

We follow in particular Richard Sennett: The Spaces of Democracy. In: Robert
E. Beauregard, Sophie Body-Gendrot (eds.), The Urban Moment. Sage, Thousand
Oaks, London, New Delhi, 1999, 273-285.
3

We talk here about the abstract space of possible interactions: A concurrent re-

can follow their own interests and objectives by performing their interactions such
that the interests and objectives of all the others are minimally restricted) is called
stable, if a spontaneous perturbation (by e.g. introducing new types of interaction)
is damped out quickly within this region.
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Structurally Stable Regions of Communication
Rainer E. Zimmermann
University of Applied Science Munich

The intrinsic polarity of (urban) social
space is discussed in the sense of
Richard Sennett. Some characteristic
aspects of communication within social
nition of a region which is structurally
stable in the sense that it represents
what is usually called “stoichiometric
subspace” of that space which is relevant for social group interactions.

The “stirring principle” according to
Heraclitos is recalled, referring explicit
strategies in everyday communication
to the concept of staging behaviour by
means of one of the two components of
tension: theatre.
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Informal social space in an urban heterotopia
The social reality of the outrooted

Kanelia Koutsandrea
Architect Engineer, Independent Researcher

Fleeing from a hostile reality a refugee
aspires to obtain not only a shelter but
the opportunity to reacquire a place in
the world. However the heterotopia of
the refugee settlement, via its perpetual ephemerality, purposely renders
refugees lasting pariahs, preventing
them from reaching the utopia of a new
implacement. It is when this space, in
the margins of urban and social normality ceases to operate as a top-down
organized theatre of humanitarian aid
that its occupants are allowed to actually dwell; to regain their being in the
world as social and political entities.

Then they may conceive, perceive
and experience social reality and thus
produce space. It is via the production
of social space that the refugees can
preserve their cultural imprint and heal
the severe collective trauma of displacement. Such was the case with the
residents of Nea Kokkinia, in western
Piraeus, a settlement established in
from the cities of Anatolia, after the
end of the Greco-Turkish war.
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Citizen’s Game – Playing Society
Lena Hendlmeier
Faculty of Design, University of Applied Sciences, Munich

The game developed is to be understood as a model of strategic behaviour
in daily life: It is organised as to four
essential elements which are playing

The paper is meant to illustrate the
conceptual background which is
necessary in order to create a “citizen’s
game” that invites the players to reco-

competitors of the game, and play
time (season). Each element will be
discussed in turn as visualized in terms
of system theoretical as well as design
theoretical aspects. The chief objective is to further the understanding of
the structure of a community which
is thought of as being isomorphic to
the communicative structure of the
underlying social groups. By doing
so, it is also hoped to develop explicit
game strategies that improve the daily
conscience of a social motion which is
persistent and permanent leading thus
forward to an improved concept of
participation.

then to involve them (to engage them)
in society. (Zimmermann & Wiedemann, 2012) The explicitly innovative
aspect of the concept involved here is
that: At every time, everyone is a designer - primarily of the social environment and thus of society itself. (Aicher
2015; Hirdina 2008)
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Cycling between smart-cities and smart citizenship
Dr. Jose Maria Díaz Nafría
University of León, Spain
Washington Torres
Universidad Estatal Península de Santa Elena, Ecuador
Walter Orozco
Universidad Estatal Península de Santa Elena, Ecuador

When we are approaching to 1000 million cars worldwide; when human life
accidents and pollution; when urban
life is radically determined by automobile dynamics… we should give some
steps backwards and ask ourselves how
we arrived to this point and how can
we go beyond. If we observe, on the
one hand, the alliance of automobile
and oil companies undermining the development of public transport systems;
on the other, the top-down approach
to plan and manage transportation
infrastructures and systems, we get to
see that citizens were put quite aside
the decision-making involved.

In the current scenario of developing
smart cities, we cannot do much without addressing smart citizenship. This
is the case of a research framework,
set up by a Latin American university
network and their corresponding neighbourhoods, aimed to promote social
engagement, transdisciplinary research
and systems science around a bicycle
loan and monitoring system.
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