PREFACE

The title of this fourth national conference of the Italian Systems Society
(AIRS), Processes of emergence of systems and systemic properties — Towards
a general theory of emergence, has been proposed to emphasize the importance
of processes of emergence within Systemics. The study of this topic has a
longstanding tradition within AIRS. Namely this conference can be considered
as a continuation of the previous 2002 conference, Emergence in Complex
Cognitive, Social and Biological Systems, and 2004 conference, Systemics of
Emergence: Research and Applications.

In the preface of the 2004 conference the editors wrote:

“Emergence is not intended as a process taking place in the domain of any
discipline, but as ‘trans-disciplinary modeling’ meaningful for any discipline.
We are now facing the process by which General System Theory is more and
more becoming a Theory of Emergence, seeking suitable models and
formalizations of its fundamental bases. Correspondingly, we need to envisage
and prepare for the establishment of a Second Systemics — a Systemics of
Emergence...”.

We had intense discussions in the periodic meetings of AIRS, focused on
the large, increasing amount of contributions available in the scientific literature
about emergence. In this regard we remark that AIRS members were and
actually are involved in research projects in several disciplinary fields, having
the experience of applying the view of emergence outlined above, for instance,
in Architecture, Artificial Intelligence, Biology, Cognitive Science, Computer
Science, Economics, Education, Engineering, Medicine, Physics, Psychology,
and Social Sciences. As a consequence of this intense activity we felt an
increasing need to better specify the principles to be adopted when dealing with
this evolving, interdisciplinary study of emergence.

With this point of view in mind, which could be viewed as a generalization
of other instances, historically at the basis of birth of different systems societies
in the world (e.g., Cybernetics, General System Theory, Living Systems Theory,
Systems Dynamics, Systems Engineering, Systems Theory, etc.), in October
2006 the Italian Systems Society approved a Manifesto, available at our web site
www.AIRS.it . It relates to our vision of the current situation of the role of
world-wide Systems Societies, as well as of problems and perspectives of
Systemics. In the Manifesto we outlined some fundamental aspects of our
identity, such as the necessary role of disciplinary knowledge for Systemics, as
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well as of inter- and trans-disciplinary knowledge, the meaning of
generalization, the need for rigorousness and the non-ideological valence of
reductionism.

We quote the concluding statements of the Manifesto:

“The purpose of systems societies should be to identify and, where possible,
produce contributions to Systemics taking place in disciplinary and
multidisciplinary research, making them general and producing proposals for
structuring and generalizing disciplinary results. Examples of theoretical aspects
of such an effort are those related the establishment of a General Theory of
Emergence, a Theory of Generalization, Logical Philosophical models related to
Systemics and the issue of Variety in different disciplinary contexts.”

The general theory of emergence we figure out is not a unique, case-
independent and scale-independent approach, having general disciplinary
validity. Instead we have in mind different, dynamical and interacting levels of
description within a constructivist view able to model processes of emergence,
in order not to reduce all of them to a single description, but to introduce multi-
modeling and modeling hierarchy as a general approach to be used in principle.
A related approach has been introduced in literature with the DYnamic uSAge
of Models (DYSAM) and logical openness, i.e. meta-level modelling (models of
models).

We make reference to a constructivist science, as dealing with the
constructive role of the observer in processes of emergence. The latter is related
to his/her cognitive model allowing the recognition of acquired systemic
properties, which occurs when the hierarchical processes generating these
properties cannot be modeled by using traditional causal approaches. In other
words, according to a constructivist view on one side the observer looks for
what is conceivable by using the assumed cognitive model, and, on the other
side, he/she can introduce methodologies allowing the possibility of producing
incongruence, unexpected results and inconsistence. The latter process asks for a
new cognitive model generating paradigm shifts and new theoretical approaches,
such as in the case of abduction, as introduced by Peirce. All this is endowed
with a deep, general, cultural meaning when the focus is on scientific aspects
where it is possible to test, compare, validate and formulate new explicative
theories.

Moreover, we believe that the subject of emergence is a sort of
accumulation point of increasing, mutually related conceptual links to
disciplinary open questions, such as the ones mentioned in the topics of the
conference.
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The study of processes of emergence implies the need to model and
distinguish, in different disciplinary contexts, the establishment of structures,
systems and systemic properties.

Examples of processes of emergence of systems are given by the
establishment of entities which constructivistically the observer detects to
possess properties different from those of the component parts, such as in the
case of collective behaviors giving rise to ferromagnetism, superconductivity
and superfluidity and to social systems such as markets and industrial districts. It
must be noted that in a constructivist view the whole is not constituted by parts,
but rather the observer identifies parts by using a model in the attempt to explain
the whole (observer and designer coincide only for artificial systems). A
different partitioning corresponds to different, mutually equivalent or
irreducible, models.

Systems do not only possess properties, but are also able, in their turn, to
make emergent new ones. Examples of emergence of systemic properties in
systems (i.e., complex systems) are given by the establishment of properties
such as cognitive abilities in natural and artificial systems, collective learning
abilities in social systems such as flocks, swarms, markets, firms and
functionalities in networks of computers (e.g., in Internet). Evolutionary
processes establish properties in living systems.

The models of these processes introduced so far are based on theories of
phase transitions, of bifurcations, of dissipative structures, and of Multiple
Systems (Collective Beings). On the one hand the ability to identify these
processes allows effectiveness without confusing processes of a different nature
but having in common the macroscopic and generic establishment of systems.
This concerns a number of disciplinary contexts such as Physics, Cognitive
Science, Biology, Artificial Intelligence, Economics. On the other hand the
attempt to build a General Theory of Emergence corresponds to Von
Bertalanffy’s project for a General System Theory. The conference will then
focus upon these issues from theoretical, experimental, applicative,
epistemological and philosophical points of view.

We take this opportunity to mention an important, even if not explicit,
outcome of the conference. The scientific committee and we, the editors, had the
duty and benefit of this outcome and now we have the pleasure of sharing it with
the readers.

As it is well known, the scientific and cultural level of scientific journals
and edited books is assumed to be assured by a good refereeing by the editorial
board and the scientific committee. The task is supposed to be quite “easy”
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when dealing with topics having general acceptance in academic and research
contexts, robust methodologies, and consolidated literature. Consistency is
assumed to be assured, in short, by the complete state of the art, and
consequently grounded on the application of well-described approaches,
consistent reasoning, supporting examples, validation procedures, so as to get
coherent conclusions.

Traditionally, the systemic community (the one we criticize in the
Manifesto) has always tolerated low ‘grades’ in those areas as balanced by the
need to break disciplinary well-defined barriers and approaches and encourage
focus on new aspects not regulated by classic rules of acceptance. The purpose
was to don’t take the risk of suffocating ideas able to generate interesting
cultural processes despite their imprecise formulation, even presenting an
interesting inconsistence. This was the age when to be inter- and trans-
disciplinary was a challenge (actually, it is still so in several universities). As
emphasized in our Manifesto, disciplinary scientific research had the need to
become more and more interdisciplinary, independently from roles, efforts and
recommendations of system societies.

The challenge for the systemic movement is, in our view, to convert this
need into a theoretical result stemming from a General Theory of Emergence
intended as a Theory of Change. The challenge is not only at theoretical level,
but also at educational level (e.g., in which university department make such a
research?). At the same time we have today available an enormous amount of
knowledge and we have to face the temptation to explain-all-with-previous-
knowledge (like in Science). In this context we may lack approaches suitable for
recognize and establish new paradigms, inhomogeneous in principle with the old
ones. At the same time we lack ways to assure quality levels (e.g. “What if
Simplicio had had computers available?”).

One consequence of the unavailability of a General Theory of Emergence as
a Theory of Change is the unavailability of a robust methodology for evaluating
contributions having this mission. The attempt to evaluate each contribution as a
disciplinary contribution may imply the lack of appreciation for innovative,
inter- and trans-disciplinary systemic meaning. The problem relates to the
production of scientific knowledge and educational systems having to deal with
an enormous amount of available knowledge by using often old approaches,
methodologies and technologies. How to recognize that a wrong, intelligent idea
may be more important than a right, not-so-intelligent idea expected to be
homologated because of its homogeneity with the established knowledge?
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Is the system community, in force of its historical attention and mission
related to inter- and trans-disciplinarity, able to face this challenge in general,
i.e. propose innovative approaches and methodologies able to guarantee, test and
validate inter- and trans-disciplinary consistency and robustness? We will try to
contribute, on the basis of our experience and research activity, to the
introduction of proposals and methodologies. The Italian Systems Society is
trying to play a significant role in this process.

The conference was articulated in different sessions able to capture both the
theoretical aspects of emergence as introduced above and the applicative ones:
Emergence in Architecture.

Processes of emergence in Economics and Management.
Emergence.

Emergence in social systems.

Emergence in Artificial Intelligence.

Emergence in Medicine.

Models and systems.

Theoretical problems of Systemics.

Cognitive Science.
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We conclude by emphasizing that we are aware of how much the scientific
community focuses on the available knowledge, as a very comprehensible
attitude. By the way, we also have the dream of inter-related forms of
knowledge, one represented and modelled into the other, in which meanings
have simultaneous multi-significance contributing to generate hierarchies
allowing to deal with the meaning of human existence. With this dream in mind
we use the bricks of science to contribute to make emergent a new multi-
dimensional knowledge.
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