31 July to 4 August 2023 - Copenhagen

The biosemiotic process: How to reproduce and adapt the
identity of social systems by combining emotions and language

Mario GIAMPIETRO

s AB
e 00-00 Institute of Environmental U

IC a }Q:"O Science and Technology -UAB Universitat Autonoma
0 . . Research Group on Integrated Assessment de Barcelona




3. The functional cycle and non-equilibrium thermodynamics

(the missing ingredient . . . group autocatalysis)
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The sustainability crisis consists precisely in the fact that . ..

‘\_The old world is dying, and the
new world struggles to be born;
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{ now 1S the time of monsters
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1. INTRO — why | am here
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Orthodox definition of Biosemiotics
SIGNS INTERPETATION IN LIVING SYSTEMS

Can we use a complementing definition?
i.e. about the Biosemiotic process

The process used by Complex Adaptive Systems
(including living systems and human societies)

to generate, reproduce, and adapt their identity
during their evolution




2. The great convergence on biosemiotics
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3. The functional cycle and non-equilibrium thermodynamics
(the missing ingredient . . . group autocatalysis)

Living systems must remain different from their environment in order to remain alive
Therefore, the study of life belongs to the domain of non-equilibrium thermodynamics

NOTIONAL TANGIBLE
1. Types (equivalence classes) VS Instances

( By ERWIN SCHRODINGER

2. From being to becoming PARTS vs WHOLE h
; WHAT
IS

3. Structural coupling of Dissipative Systems E = um

IDENTITY €-> ADMISSIBLE ENVIRONMENT (UMWELT)
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|dentity of a dissipative system
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They can become something different
while remaining the same!

>

Bacteria

Complex adaptive systems obey physical laws,
HOWEVER
their identity is generated by semiotic controls*
A flame that prevent physical laws from fully determining
their structural and functional features

Dissipative structure whose identity

is different from the environment *Semiotic freedom = communication based on codes,

but fully determined by physical laws whose meaning depend on purposes and memories
(initiating and boundary conditions)



THE PHYSICAL LAW: ﬁpply of a flux of Internal producm
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FROM BEING TO BECOMING

TIME AND COMPLEXITY IN THE PHYSICAL SCIENCES

ILYA PRIGOGINE

The magic of group autocatalysis

SELF-ORGANIZATION AND S

Handling “the epistemic cut” (across levels and scales)
in terms of “mutual” and “direct” information a.k.a.
DOWNWARD and UPWARD causation

C+ vt N ¢ £L. o~
Stuart A. Kauttman




Evolution of a group autocatalytic loop, which can
remain the same while becoming something else . ..
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What is remaining the same?
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As soon as you establish a “part/whole“* relation
the information carriers used to make the parts

become codes for the making of the whole

EMERGENT PROPERTY = what gave meaning to the parts

A hypothetical 3-component
group autocatalytic loop

HOLON
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type

INSTANCE

Structural
__type

Defined across the
epistemic cut!



< g T >y
Qﬁ. \"; ‘“.%Av.{; J‘\-ﬂ J‘
—

Stanley N. Salthe

Howard H. Pattee

“Mlﬁh‘(l&

—':-:'---;-'- STAL ez

LIFE
ITSELF

A ..2:')2;‘,.'))‘ci',(.u";-.':/'z"r

Inguiry into the
.'.\.'.":' LHYE, (.).3..;3'.;71'.
and Fabrication

’I,/ Vb .'{/ r"

ROBERT ROSEN

1991

S —a - — 5 RO
" BRI AN T el st

Hierarchy

Perspectives for
Ecological Complexity

TEM Allen and Thomas B Starr

Timothy F.H. Allen

THE HOLON &
HOLARCHIES

| The Ghost
inthe

Machine



SUDOKU EFFECT!
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The metabolic pattern of society: looking at the RELATIONS OVER vectors
describing different end-uses in different functional compartments of society
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4. The adaptive cycle in theoretical ecology

The adaptive cycle (Holling)

In their semiotic process ecosystems send messages to themselves in the future (Margalef).
in this way, at each cycle, they preserve and update, the integrated sets of identities
operating in them. This requires adapting and integrating the impredicative relations

over functional and structural elements by combining:

* METABOLIC codes — guaranteeing the structural coupling across levels;
* HOLONIC relations - guaranteeing meaningful functional coupling (parts/whole) across levels;

* GENETIC codes — guaranteeing the stability of the identity of purpose driven agents with
an UMWELT/identity defined across different scales inside MR-Networks.
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inside the black-box

Meaningful information
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NOTIONAL
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THE MYTH
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The biosemiotic process in ecological systems

GAIA, the experience done in the TAO,
gives meaning to the process and its
components

stable metabolic pattern = meaningful information
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The biosemiotic process in social-ecological systems

The ability to generate a bundle of “feelings
of belonging” to a chosen identity, giving
meaning to communications taking place
inside the process

SELF-REFERENTIALITY: they use a language
to communicate to themselves:

(i) “whothey are”; and

(ii)) “why they do what they do”

feelings of belonging = desirable identity = stable identity
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If you can read this slide, then you are still alive!

CONGRATULATIONS!

Thanks for your heroic attention

<Mario.Giampietrol@gmail.com>



ADDITIONAL MATERIAL
FOR FURTHER DISCUSSIONS



The process of validation of the identity of the lower-level holon as a useful component of the functional cycle
can be defined by using the 4 Aristotelian causes introduced in relational biology.
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A holon is a unit of meaning that we use to identify a relevant agent
recognized as a pertinent combination of a functional and a structural type.

However, when we are observing the external world we are observing
entities that we perceive as being special instances of holons — a
realization of a given combination of functional and structural types!

Special : : I Special
nstance : Fur_lr(;t:aoenal - Str$§It3tJe ral : e tance
Of funCtion | I Of incumbent
b-— - HOLON - = = = - -
US Presidency in 1817 Trump
Vs U.S. President Vs

US Presidency in 2017 Biden

33



MANY-TO-ONE and ONE-TO-MANY mappings when dealing with HOLONS
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