INTAS-Project-Seminar, July 2002, 1% — 8" | Yalta/Crimea

Report by Christian Fuchs (christian@igw,tuwien.ac.at)

The meseting took placein the first week of July at the Hotel Ydtain Ydta (Crimea, Ukraine).
It was the first annud project meeting of the participantsin the INTAS-research project
“Human Strategies in Complexity. Philosophical Foundations for a Theory of Evolutionary
Systems’ funded by the European Union. The subtasks 1.1. and 1.2. were discussed in depth
and common positions were reached. The project participants agreed that articles will be
written about the topics presented at the seminar which should be finished at the end of
September 2002 and will be published as a brochure at the Ingtitute of Philosophy &t the
Russan Academy of Science Moscow in early 2003.
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Causality and Emergence

Concerning the ontology of evolutionary systems Wolfgang Hofkirchner pointed out a shift
from mechanism/holism to the paradigm of sdf-organisation. Epigemologicaly thereisa
shift from deductivism Vs nondeducibility to the principle of qualifying preconditions
(incomplete explanation or prediction). Ontologicaly there is a shift from andyss VS,
gynthesis to the principle of propengties (less-than+gtrict-determinism). Axiologicaly thereis
ashift from complete control VS. non-intervention to governance and the principle of sysems
desgn.

In ahierarchy of complex systems there are disspative (physca) system, autopoietic (living)
systems and re-cregtive (socid) systems. These are evolutionary stages. Each of these three
levels has three hierarchica aspects: capabilities of dements, rdationd capabilitiesand
system cgpabilities. In dissipative systems the capability of the dementsis reflectivity, the
relaiond capability isinteractivity, the system capability is synergism. In autopoietic systems
the capabiility of the dementsis adaptability, the relationd capability is referentidity, the
system capability is regenerability. In re-cregtive systems the capabiility of the dementsis
pro-activity, the rdationa capability is mutudity, the system capability is productivity.

Klaus Brunner and Bert Klauninger showed that there are two leves of emergence:
synchronicaly the parts-whole-relaion (hierarchy, irreducibility) and diachronoudy the
relationship between the old and the new (novelty, unpredictability). Incomplete-determinism
means that the new is not fully determined by the old and the wholeis not fully determined by
the parts. The four Aristotelian causes can be mapped to these two relationships. The causa
efficiencs concerns the effects of the old to the new, the causa findis the effects from the new
to the old, the causa materidis the effects of the parts to the whole and the causa formalis the
effects of the whole to the parts. Actudity isthe juncture of these four forces.

Irina Dobronravova pointed out that self-organisation concerns the becoming of a new whole
where smd| fluctuations can have large effects. The parts are eements of a non-linear
medium. A complex evolutionary system creetes its unity through diversity dl by itsdf. Ina
bifurcation point there is a choice between two certain possibilities. Prigogine spoke of “far
order” aslong-scae fluctuations. This choice, i.e. the emergence of a set of possibilities, isa
sSgn of synergetic integrity. There are grictly certain possibilities in the non-linear medium,

not everything is possible. So the initid point of emergence of novety is the emergence of the
medium integrity. It gppears as an emergence of set of posshilities for further choice by long-
scae fluctuations. In Hegelian terms choice by chance in a bifurcation point defines a“redl
necessity” which “contains the chance’ of the previous choice.. Nortlinearity itsdf can be
consdered as a ground of sdlf-organisation and the critical vaue of the control parameter as




its condition. Both ground and condition determine the emergence of fluctuations as efficient
causes of becoming of the new wholes.

Yuri Melkov pointed out that pointed out that the new sciences of complexity and sdif-
organisation attempt to exclude old classicd dichotomies and hence one can spesk of a
"post-non-classca" science. Classica, mechanigtic science does not dlow adigtinction
between fact and event and their philosophical investigation. In non-classical science,
which emerged at the very beginning of the 20th century, a scientific fact is areflection of
the gppropriate event under certain circumstances. Events are no longer considered as
mechanidtic effects of laws, there isroom for chance and probabilities of certain events. In
post-nont-classica science thereisathird way between determinism and indeterminism as
well as between chance and necessity. Spontaneity combines chance and necessity.
Spontanaity is the unpacking and unfolding of the "the continuum of senses' whichis
potentidly hidden in nature. The possible future states of the system are pre-determined, a
sdlection ismade in apoint of bifurcation. Thisis an aspect of chance.

The new science views its objects as wholes. The non-classca science discovered that the
human being is an observer which belongs to macro-world, while the observed particle is
pat of subatomic world. The post-non-classicd science reveds yet another leve of
knowledge: the human subject is not just an observer, but aso a ‘eta-observer”. In other
words, the human being is no longer solely a subject, but a meta-subject as wdll, i.e. both

human subject and the object of redity belong to a higher level of the whole.

The philosophy of modern science revedsthat thereis dways a higher system (meta
system), a meta-context, which determines the possible contexts of events that leads to the
formation of scientific facts.

Vladimir Budanov pointed out non-linearity, non-secluson, ingability, dynamic hierarchy and
observability as the five principles of becoming. One should take alook not only at the self-
organisation of one complex system, but aso a the interactions between sdlf-organisng
systems. The macro-leve is condtituted by influences of the micro- and the mega-levd. The
meta-level sdlects the behaviour in the macro-leve a a point of bifurcation.

Vjacheslav Voitsekhovich pointed out that in every theory there is a main congtruct in each
theory. For synergetics this congtruct is what he cals evos (evolutionary systems). Evos is the
invariant substance of a sdf-organisng sysem. Evos in biology would be the gene ad in
sociology spirit. In the discusson that followed it was questioned that evos in biology is the
gene and suggested that it could be the cdl or population; and it was mentioned that sociology
is not deding with the evolution of spirit, but with humen actions and the developing

relationships of human beings.
Principles of Synergetics

John Collier pointed out that there is complete freedom of development in indeterministic
pogitions (Hopf, Lewis), laws are questioned. In hard deteminism (Peirce) everything is
determined, thereis no chance. In objective chance (Peirce, Aristotle) there are objective,
independent causa chains that result in chance, chance hereis determined chance. In
positions of relative chance (Kolmogorow, Chaitin) chance and change are rdative to the
system and a specific level. Relative chance means choice by chance. And thereisthe
position of sdf-control (Maturana) which isvery close to hard determinism. The project team
agreed that their own position concerning causdlity is one that corresponds to relative chance
or adidectic of chance and necessity. This position can aso be called incomplete-
determinism.



Norbert Fenz pointed out that in complex systemsthere are loca degrees of freedom. The
degree of freedom of the whole system is not just a sum of the degrees of freedom of the parts
because there are emergent properties. Thereisadidectic of the locd freedom space of the
elements and the determining effects of the globa system. Determinism and indeterminism

are relative to the system and its e ements. Emergence of new open systems s based on matter
and energy flows. The discusson that followed showed that some project members think thet
emergence and indeterminism only occur at points of bifurcation wheress there is complete
stability and predictability between such points, whereas other say that complex sysems are
in permanent non-eguilibrium and movement, i.e. thereis emergence dl the time, but it
depends on the leve of analysis and observation if we speak of sability or
ingability/emergence or determinism or indeterminism a a certain moment in the

development of a complex system.

Open systems are characterised by energy-input of higher quadity (E1) and energy-output of
lower qudity (E2). The potentid difference between these two quditiesis exactly what makes
sdf-organisation working. Open systems have three levels: micro (dements), meso

(structure), macro (field of interaction). The basic characteridtic of the Structure of asystemis
its structurd inertia, the resistance of organised matter againg movement. The amount of
energy required to overcome sructurd inertiais dso cdled entropy. Permanent energy inputs
result in the overcoming of structurd inertiaand in the reaching of critical points of no return
(bifurcation points). Bifurcation means a reorganisation of order and the emergence of new
order. Thisis dso important for the notion of sustainable development because in the
economy there is an input of labour power, machines, renewable and non-renewable resources
etc. and an output of products and waste.

Vladimir Arshinov dedt with the question: What is synergetics? Normdly it is argued that a
scientific discipline is an X-science. In the case of synergeticsit could be argued X coud be
defined as one certain multitude of views, but it should better be concelved as an open,
uncompleted plurdity of multitudes of views including knowledge from Haken's synergetics,
Prigogine s disspative systems theory, Kurdjumov’ s theory etc. Synergetics would be an
interdisciplinary gpproach and an interdisciplinary philosophical position that would
correspond to it would be Glasersfeld’ s radica congtructivism. All knowledge would be
congtructed. The principle of observablility says that there are different levels of observetion
and depending on thisleve isthe style of observation and what we can and do observe. What
we observe depends on the time scale chosen. Observation isitsalf a self-organisation process.
It was opposed to this epistemological view that radica congtructivism isasolipgdtic postion
that neglects the objectivity of redity. Ontology would ded with the world asit objectively is,
epistemol ogy with subjective congtructions of how we concelve the world.

John Collier pointed out different forms of salf-organisation: Saf-production isthe process of
regeneration of the (essentid or the bulk of) conditions for ones own existence (e.g.
organism). Sdlf-reproduction is the specid case in which a process regenerates the conditions
for its own existence in stages in which each stage generates the required conditions for the
existence of the next sage. Autopoiesis means the same as sdf- production, but the usage of
thisterm is regtricted to systemsthat are closed to information. Self-assembly is a process by
which more complicated forms occur without externa guidance because of the properties of
the parts. Autonomy is a property of sdf-productive systems in which the (centra or bulk of)
conditions for the existence of the system are definitive of the identity of the sysem. Such as
sysem is essentidly sdf-producing. An organic system is one in which the organisation is
integrated. An anticipatory system is one that can adjust its current State to modify its
behaviour appropriatey to ded with afuture Sate of itsdlf or its environment. Synergy



systems are organised so that the organised system can do things that the components cannot
do collectively but individudly. The whole is greater than the sum of the parts. Closure to
efficient cause implies that there is no externd origination. Complexity refers sysems that
cannot be moddled precisdy in al respects. Self-regulation uses feedback to keep its state
within arange of values closeto a set point. A system is self-directed if it uses feedback to
guideitsactivity and also to dter its st points.

One of the most fundamenta distinctionsin processes that tend to promote organisation is
between those where no new macroscopic congraints are formed (self-reorganisation) and
those where new macroscopic congtraints emerge (self-organisation). Self-maintenance, self-
assembly, self-reproduction, autopoiess, salf-regulaion, sef-direction, autonomy, closed to
efficient cause correspond to self-reorganisation because there is no emergence; organic,
synergy, anticipation, complexity correspond to self-organisation.

In the discussion that followed it was mentioned thet it depends on the level of andyssif
there is emergence or not. E.g. on concrete levels of society there is emergence quite
frequently (e.g. innovations and crises in the economy), whereas on more abstract levels such
as the one of the socid formation (e.g. capitalism) new qudities don't emerge dl o
frequently.

Vjacheslav Voitsekhovich pointed out seven principles of synergetics.

Ontology:

A. Principles of Being

1. Parmenides. being is, non-being is not
2. Homeostas's

B. Principles of Formation:

3. Openness

4. Non-Linearity

5. Parameter of Order

Epistemology:

6. Observability

7. Complementarity: For the description of the whole system different complementary
languages are needed

For John Collier the necessary conditions for the possibility of sdf-organization are 1) an
gpplied force, 2) interna cohesion (interactions), and 3) an interna entropy gradient.
The important characteristics of disspative sysems are;

1. Phase separation (state trangition)

2. Free energy (exergy) source

3. Exportation of entropy from system (energy degradation)

4. Promotion of microscopic fluctuations to macroscopic order (Spatid correlationsin
the Bénard case)

5. System organises itself so asto minimise loca entropy production in the
generdised direction of the gpplied force

6. The efficiency of energy throughput is maximised.

Gunther Ellersdorfer pointed out that in biology reductionigtic positions and holigtic vitaism
(Driesch, Bergson) failed. Biology is not based on mechanism and linearity, but on self-
organising processes. Principles of biologica sdlf-organisation are epigenetics, autopoiess
and coherence. John Callier added that an organism is not operationaly closed, but



interactively closed. Autopoiesis means a semi-open (interactively closed, selectively open),
actively maintained organisation.

Christian Fuchs pointed out principles of socia self-organisation and distinguished three
levels of socid andlysis 1. society in generd (universdlity): categories which describe dl

types of society (socid relationships, actors, structures, ingtitutions, organisations), there are
three subsystems of society (economy, palitics, culture); society is consdered as a unity of
socid systems which are condtituted through the dudlity of structure, i.e. mutud re-cregtive
relationships of actors and structures that are producing themsdves synchronicaly and
developing in space-time diachronically. 2. A socid formation is a concrete historical and
societal epoch that is characterised by a concrete expression of socid structures and
relationships that remain cohesive from beginning till the end of the formation dthough they
change dynamically on a gill more concrete level. There is homogeneity within divergty of
socid sructures and relationships of aformation of society. The formation of society we live
iniscapitaism. 3. A mode of development describes atempora coherent unity of economic,
political and cutura aspects of asocid formation.

Diachronicaly socid sdf-organisation concerns the emergence of phases of crisis of society
where the future development is not determined, it isahitorica point of bifurcation of socid
dynamics. But the development of society as an evol utionary- sdif-organised system in such an
unstable phase and is not |eft to chance fully, it depends on a dynamicd didectic of chance
and necessity. On the one hand it is determined that antagonistic structures of society will
again and again result in phases of crisis. The exact point of time cannot be predicted due to
the complex causdity that generaly shapes sdf-organising systems. Concerning a point of
bifurcation in society, the historical development is relaively open, but it nonetheless depends
on certain subjective factors, i.e. on agency and human intervention which can increase the
possibility that certain paths will be taken and that others will be avoided. In cgpitdism crigs
is caused by structural economic, politica and culturd antagonisms, the result is not
determined, it can be the emergence of anew capitalist mode of development, the ultimate
breakdown of the socid system or on an upper leve the emergence of anew formation of
society as anegation of the negation.

Taking asynchronic look a society, sdf-organisation has to do with the relationship of socid
gructures and actors. Existing gpproaches on this relationship include individudiam,
structuralism and individud- society-dualism. Opposed to such views is actor-structure-
didectics (Bourdieu, Giddens). An integrated view of socid sdlf-organisation argues
didecticaly and avoids the shortcomings of these gpproaches and suggests that socid systems
are re-cregtive systems. By socid interaction, new quaities and structures can emerge that
cannot be reduced to the leve of the actors. Thisis a process of bottom-up emergence that is
cdled agency. Socid structures aso influence individud actions and thinking. They constrain
and enable actions. Thisis aprocess of top-down emergence. The whole cycleisthe basc
process of systemic socid sef-organisation that can also be called re-crestion because by
permanent processes of agency and congtraining/enabling a socid system can maintain and
reproduce itsdf. It again and again creates its own unity and maintains itsdf. Re-creation dso
refersto the ahility of al humans to conscioudy shape and create socia systems and
Sructures, an ability thet is based on self-consciousness and, in Giddens' terminology, the
reflexive monitoring of action. Socid systems are re-creative ones because they can create
new redlity, the socio-culturd human being has the ability to create the conditions for his
further evolution dl by himsdf. The human being isa sodid, sdf-conscious, credtive,
reflective, cultura, symbols- and language- using, active naturd, labouring, producing,
objective, corpored, living, red, sensuous, anticipating, visonary, imaginative, desgning, co-
operative, wishful, hopeful being that makesits own history and can strive towards freedom
and autonomy. Socid systems are self-transcendentd self-organising systems because due to



the human abilities the actors and the system can go beyond their own redlity and create new
redity.

Franz Ofner dedlt with the question of how consciousness emerged and referred to the works
of George Herbert Mead. The first step towards consciousness of meaning takes placeif the
gestures are such that the individuas making them can perceive them. Thisis the case with
voca gediures. Asaresult theindividua making the gesture is enabled to participate in the
other’ s response. The consequence isthat the individua assumes the same attitude towards
his own gesture as the other individuas do. This procedure of taking the attitude of the others
towards his own gestures is the core of Mead's approach to explain the appearance of
meaning and CoNsCiOUSNESS.

The gesture cdls out in the individud making the gesture the image of the response of the
other individud, that is, the individua responds to his own gesture in the form of imegery.
Thus, the connection between gesture and response is internaised, and becomes, in thisway,
conscious and meaningful. Significant gestures emerge. The procedure of taking the attitude
of the others enables the individuals to create a salf and socia objects which are internaised.
Thinking arises if communication processes take place within the organism of individuasin
the sphere of imagery.

What is lacking within Mead's gpproach is a process of identification: the perceived content
and the imagined content which is already existent in us due to past experience, have to be
identified if consciousnessisto gppesar. It is thisidentifying act which gives us the experience
that we observe what we are perceiving.

Vjacheslav Voitsekhovich argued that the soecificity of the human being is* reprogramming”,
i.e. the ability of changing his own believes and purposes. The Sanskrit word cult-ur means
worship to light. The main problem of socid life isdienation (Hegd). Alienation is caused

firg of dl by egoism. Modern globdisation resultsin new kinds of dienation such asthe
imperidigtic gandardisation of culture and the threet of the destruction of mankind. Itisan
ethicd task for the scientific community to solve this problems and find humanistic strategies
for evolution.



