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The global problematique
— Vulnerability of the technosphere
— Biosphere’s limited capability of regeneration

— Susceptibility of the sociosphere to clashes
due to
e economic exclusions
 political exclusions
e cultural exclusions

Complex problems need complex solutions
need thinking in complexity
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. A new weltanschauung:
“POST-MODERNITY” (Best/Keller), “POST-
NONCLASSICALITY” (Stepin)

. A new cross-discipline:
SELF-ORGANISATION

. A new information theory:
“MAKE A DIFFERENCE” (Bateson)

. A new theory of the information society:
"WISE SOCIETY” (HLEG), “COLLECTIVE
INTELLIGENCE” (Léevy)
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Objects are subjects are objects ...
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Object = something Subject = something
that Is determined that determines
itself
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Self-organising systems are
subject-objects
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Evolving systems manifest capability of
spontaneous build-up of order
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Evolution
Hierarchy

Evolutionary hierarchy, hierarchical
evolution
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2.1 EvolLtorn

A chain of self-organisation cycles

SELF-U SELF-U SELF-U
ORGANI-[ ORGANI-[ ORGANI-J
SATION SATION SATION

Phase n+1 Phase n+2
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Phase 2 (interactional dimension)
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Phase 3 (integrational dimension)
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Level 2 (interactional dimension)
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Level 3 (integrational dimension)
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Simple type of self-organisation

DISSIPATION

Physical [
Systems [
far from
Equilibrium

15 January 2008  Wolfgang Hofkirchner, Vienna University of Technology 20




of self-o

AUTOPOIESIS

Physical 0 Biotic [
Systems [ Systems
far from

Equilibrium

15 January 2008  Wolfgang Hofkirchner, Vienna University of Technology 21




Different typ
organisati

RE-CREATION

Physical 0 Biotic [ Socio-[J
Systems [ Systems Culturalld
far from Systems
Equilibrium
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S A new laiorreatiorn treory

Information-generating systems are
self-organising systems
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niormaiion

Cognition

Communication

Co-operation

Science and
technology
perspective

Information is a “thing” that is...

received and
processed

transmitted

stored and
retrieved

Humanities
perspective
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Or it Is constructed by actors...

internally

interactionally

externally
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S lnforrnzaiion

The system lets make a difference in its
umwelt make a difference to itself

— The system: signator (signmaker)

— The difference in the umwelt:
signandum/signatum (to be/signified)

— The making of the difference: signans
(sign)
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S lnforrnzaiion

Sign relations

— Pragmatics: to the signator
Includes

— Semantics: to the signandum/signatum
Includes

— Syntactics: to another signans
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S lnforrnzaiion

Dimensions
Types

Categories (cross-tabling dimensions
and types)
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Self-organisation
dimensions:

— Individual
— Interactional
— Integrational

)

=

- -

A IDimmensicns

Information
generation
dimensions:

1. Cognitive

2. Communicative
3. Co-operative
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signator
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Self-organisation
types:

— Dissipation

— Autopoiesis

— Re-creation

Information
generation types:

1.
2.

Pattern formation

Formation of
functions

Formation of
expectations
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S.2.7 Formailon ©

OPEN SYSTEM
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5 Dimensions and ty/oes

Cogni-
sability

Communi-
cability

Co-
operability
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 In dissipative systems
REFLECTIVITY: reflection
(protosemiotic echoes)

In autopoietic systems

PSYCHE: flexible response
(parasyntactic sensation — para-semanticopragmatic
motivation)

In re-creative systems

CONSCIOUSNESS: idea

(syntactic data — semantic knowledge — pragmatic
wisdom)
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 In dissipative systems
COHERENCY: coherence
(protosemiotic resonances)

In autopoietic systems

SIGNALABILITY: anticipation
(para syntactic re-presentation —
para-semanticopragmatic reorientation)

In re-creative systems

LANGUAGEABILITY: understanding

(syntactic expressive tuning — semantic indicative
tuning — pragmatic appellative tuning)
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5.3 Co-0peraolliny

 In dissipative systems
COHESIVENESS: cohesion
(protosemiotic collectives)

In autopoletic systems

ORGANICITY: organic organisation
(parasyntactic specialisation —
para-semanticopragmatic complementation)

In re-creative systems

SOCIABILITY: sense

(syntactic coordination — semantic collaboration —
pragmatic consensualisation)
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1.

2.

AW 1200/ Of Tfe
Inforeiion socleny

Social systems are
Information-generating systems

he emerging
global information society Is
a soclal system
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Structures are outcome and medium of actions

INTERACTION constraints

and
enablers
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ATOrMzIOf]
clerneraiorn

Information is outcome and medium of
self-organisation at all levels (dimensions)

CO-
OPERATION

COMMUNICATION giving rise

to
engrams
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Z lntcrmaisaiicn

ICTs mediate a variety of
iInformation-generation cycles:

augmenting productive forces (technology)
life support (natural environment)

supply of sense (society), that is,

— disposing of resources (economy)

— decision-making (politics)

— defining rules (culture)

ICTs change the character of social systems.
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had his novel character Clifford in ‘The House of the Seven Gables”
make the comparison of the globe with a head and bramn, in view of the
telegraph: “...by means of €lectricity, the world of matter has become a
great nerve, vibrafdng thousands of miles... the round globe is a vast
head, a krain, mstind with intelligence!”
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regarded the “astorishing system cof land, sea and air channels, the
postal connections, wires, cables and radiowaves, which encircle the
earth more each day” as the “creation of a real nervous system of
humanity, development of a common consciousness, networking of the

mass of humanity.”
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“Human life has, in all its diversity, become indivisible. An event that
takes place in the remotest corner of any continent ar ocean has
consequences, and causes reactons in a rmumber of cther places on
the earth, be they great ar small. The telegraph, telephone, radio,
airplanes and balloons have encirded the globe. Connectons are
becoming ever simpler and faster. Their degree of aganization
increases every year... thisprocess of complete hahbitation of the
biosphere by humans is caused by the course of hisdcary of scientific
thinking, inextricably linked wihthe speed of communications, the
success of transport technalogy, the possibility of instant transfer of
thought, and its simultaneous discussion everywhere on the planet.”
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“Today, after more than a century of eledric technology, we have
extended our central nervous system itself in a global embrace,
abalishing bcth space and time as far as our planet is concerned.
Rapidly, we approach the final phase o the extensions cf man - the
technalogical simulation of conscicusness, when the creative process

of knowing will be callectively and corporately extended to the whale of
human society, much as we have already extended our senses and our
nerves by the various media.”
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207 Torn Siornle

‘In rnciple, this process does not differ fiom the evalution of primtive
nervous systems irto advanced mam malian brains: Relatively few
nerve cells, relatively poory co-ardinated, evalving irto an argan
consistng of tdllions of cells, 0 exquisitely co-ardinated that our
understanding of how it works &4l eludes us. With the evaluton of the
global brain we are dealing with a parallel process, but at a much
higher level of complexity... each node, rather than being a neuron, is a
person comprising trlhions of neurons ... coupled ... to their personal
computers...We are now dealing with the very top end of the known
spectrum of irtelligence.”
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“The medium that seems best suited toimple ment such a brain-lke,
irtelligent network isthe World-Wide Web... due tothe Web’'s

extremely simple, but powerful way of representing networked
infarmaton: distibuted hypermedia. kisthis architecture that turns the

Web into a pame candidate for the substrate of a gldbal rain.”
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“However, these new technalogies have had no such effect on the
generation ar acquisition of knowledge, ghllless on wisdom. One would
hope, of course, that sociecy would be shifting more and more towards
a “wise society”, where scientfically supported data, inffarmation and
knowledge would increasingly be used to make informed decisions to

improve the quality of all aspects of life. Such wisdom would helpto
farm a society that is environmentally sustainable, that takes the well-
being of all tsme mbexrs irto consideration and that values the social
and cultural aspects of life as much as the materal and economic. Our
hope is that the emerging information society will develop in such a way
as to advance this vision of wisdom .”
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“Callective irtelligence is more a field of prablems than a solutdon. kis
commonly recognized that the best use we can make of cyberspace is
to combine the experience, magination, and spintual energy of those

who are connected to it. But in what sense? ... Will each of us become
a neuron in a planetary megabrain, or will we constiiite a multdtude of

virtual communities in which nomadic krains jan together to produce
and share meaning?”
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Eutopianism Dystopianism

Technological Vernadsky,
determinism McLuhan, Stonier,
Heylighen, ...

Metaphysical de Chardin, ...
determinism

Social constructivism

Technology design HLEG, Lévy, ...
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Technological interdependence is but a step
towards social integration,
not social integration itself.

construction INTERMEDIATE LEVEL giving rise to

by means of engrams

ICT by means of
ICT
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IiEHmElER

SOCIEnY

Information science
. Task: social cybernetics

Domain: interplay of social subsystems
as information-generating systems

. Approach: transversality
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practice PROBLEM:[
loss of control

SOLUTION:[]
regaining governancell
by means of ICT risks and chances

Sy

INFORMATION
SCIENCE
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Socio-technical systems design principles

— Peace and security instead of alienation from the
“Megamachine”

— Sustainability instead of alienation from “Gaia”

— Justice instead of alienation from the “Net”
« Solidarity instead of commodification of information
* Freedom instead of Big Brother
« Equality instead of false consciousness
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