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1. Purpose in that domain, and claim that he or she who answers our
query knows. Thus, if some one claims to know algebra
—thatis, to be an algebraist — we demand of him or her
to perform in the domain of what we consider algebra to
be, and if according to us she or he performs adequately
in that domain, we accept the claim. If the question asked
is not answered with what we consider to be adequate be-
havior or adequate action in the domain that it specifies,
the being asked to perform (the algebraist) disintegrates
or disappears, it loses its class identity as an entity-exist
ing in the operational domain specified by the question,
nitive domain. In order to dg and the questioner proceeds henceforth according to its
this | shall start from two un- nonexistence. In these circumstances, since adequate be-
avoidable experiential condi-. . havior (or adequate action) is the only criterion that we

- . _Figure 1: Humberto Maturana L.

tions that are at the same time have and can use to assess cognition, | shall take ade-
my problems and my explanatory instruments, namelyquate behavior or adequate action in any domain spec-
a) that cognition, as is apparent in the fact that any @alified by a question, as the phenomenon to be explained
teration of the biology of our nervous system alters gurwhen explaining cognition.

cognitive capacities, is a biological phenomenon th

at
must be explained as such; and b) that we, as is apparent
in this very same essay, exist as human beings in Iang- Nature of the answer

guage using language for our explanations. These two ) . o . )

experiential conditions are my starting point because | @M & biologist, and it is from my experience as a bi-
must be in them in any explanatory attempt; they are®!0gist that in this essay | am treating the phenomenon
my problems because I choose to explain them, and the f cognition as a biological phenomenon. Furthermore,

are my unavoidable instruments because | must use ¢ogiNnce as & biologist | am a scientist, it is as scientist that |

nition and language in order to explain cognition amgShall provide a biological explanation of the phenomenon
language. of cognition. In order to do this: a) | shall make explicit

In other words, | proposeot to takecognition and | What | shall consider as an adequate behavior in the con-

language as given unexplainable properties, but to takieXxt of what | consider is a scientific explanation (section
them as phenomena of our human domain of experienced)- S0 that all the implications of my explanation may be
that arise in the praxis of our living, and that as such de-2Pparent to the reader and she or he may know when it
serve explanation as biological phenomena. At the sami attained; b) I shall make explicit my epistemologfcal
time, it is my purpose to use our condition of existing In standing with respect tp the notion of objectivity ('sectlon
language to show how the physical domain of existerjcé) SO that the ontological status of my explanation may
arises in language as a cognitive domain. That is, | jnP€ apparent; c) | shall make explicit the notions that |
tend to show that the observer and observing, as biolpgshall use in my explanation by showing how they belong
ical phenomena, are ontologically primary with respectl© our daily life (section 6), so that it may be apparent

to the object and the physical domain of existehce. how we are involved as human beings in the explana-
tion that | shall provide; and d) | shall make explicit the

nature of the biological phenomena involved in my ex-
2. The problem planations (section 7), so that it may be apparent how we
are involved as living system in the explanation as well
I shall take cognition as the fundamental problem, and las in the phenomenon of cognition itself. Finally, in the
shall explain language in the process of explaining cogprocess of explaining the phenomenon of cognition as a
nition. biological phenomenon | shall show how it is that scien-

We human beings assess cognition in any domain| byific theories arise as free creations of the human mind,
specifying the domain with a question and demandinghow it is that they explain human experience and not an
adequate behavior or adequate action in that domain. khdependent objective world, and how does the physical
what we observe as an answer satisfies us as adequate @main of existence arise in the explanation of the praxis
havior or as adequate action in the domain specified byf living of the observer as a feature of the ontology of
the question, we accept it as an expression of cognitiombserving (sections 8 to 11).

My purpose in this essay i
to explain cognition as a bit
ological phenomenon, and t
show, in the process, how lan- 5
guage arises and gives orig
to self consciousness, reved
ing the ontological founda
tions of the physical domait
of existence as a limiting cog-,

lontology: The science or study of being; that branch of metaphysicsarord with the nature or essence of being or existence.
praxis, n.: Action, practice.a. The practice or exercise of a technical subject or art, agdifrom the theory of ith. Habitual action, accepted
practice, custom.

2epistemology The theory or science of the method or grounds of knowledge.
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4. The scientific domain intentions. Thus, as the intention of doing art is to gen-
erate an aesthetic experience, and the intention of doing
technology is to produce, the intention of doing science
is to explain. Itis, therefore, in the context of explaining
fhat the criterion of validation of a scientific explanation
is the conjoined satisfaction in the praxis of living of an
bserver, of four operational conditions, one of which,
_ncfhe proposition of amd hoé mechanism that generates
the phenomenon explained as a phenomenon to be wit-
Hressed by the observer in his or her praxis of living, is
he scientific explanation. And, it is in the context of ex-

4.0 Praxis of Living and Explanations

We find ourselves as human beings here and now in fth
praxis of living, in the happening of being human, in lan-
guage languaging, in anpriori experiential situation in
which everything that is, everything that happens, is
happens in us as part of our praxis of living. In these cir-
cumstances, whatever we say about how anything ha
pens takes place in the praxis of our living as a commen

asa reflexion, asa reform_ul_at|on, in short, as an ex Iablaining that it must be understood that the scientific ex-
nation of the praxis of our I|V|n_g, am_j as such _'t does o planation is the criterion of validation of scientific state
replace or constitute the praxis of living that it purports ments. Finally, it is also in the context of explaining that
to explain. Thus, to say.that we are made of matter, Oft must be recognized that a modern scientific community
to say.that we are |d§as n the mind of God, are both Xof observers (henceforth called standard observers) that
planations of that which we live as our experience of ©Use the scientific explanation as the criterion of valida-

”R i/e;r]wenher matter n(f)rbld_easth ihehmlmr?f Godc Mtion of their statements. Now, the criterion of validation
stitute the expernience of being that which they are SUpqg o6iantific explanations entails four operational condi-

posed to explain. Explanations take place operation ”¥ion5'
in a meta-domain with respect to that which they explajn. '

Furthermore, in daily life, in the actual dynamics of hui- ) The specification of the phenomenon to be explained
man interactions, an explanation is always an answer {o a through the stipulation of the operations that a stan-
question about the origin of a given phenomenon, and is  gard observer must perform in his or her praxis of
accepted or rejected by a listener who accepts or rejects living in order to also be a witness of it in his or her
it according to whether or not it satisfies a particular i praxis of living.

plicit or explicit criterion of acceptability that he or sh
specifies. Therefore, there are as many different kind®) The proposition, in the domain of operational coher-
of explanations as there are different criteria of accept- ences of the praxis of living of a standard observer, of
a mechanism, a generative mechanism, which when
observers that the observers specify. Accordingly, every allowed to operate gives rise as a consequence of its
domain of explanations as it is defined by a particular ~operation to the phenomenon to be explained, to be
witnessed by the observer also in his or her praxis
domain as a domain of acceptable statements of actions of living. This generative mechanism, that is usually
for the observers that accept that criterion of acceptabil- called the explanatory hypothesis, takes place in the
is praxis of living of the observer in a different phenom-
not an exception to this. Indeed, modern science is that enal domain than the phenomenal domain in which
particular cognitive domain that takes what is called the the phenomenon to be explained is witnessed, and the
scientific explanation as the criterion of validation (ag-  latter as a consequence of the former stands in an op-
ceptability) of the statements that pertain to it. Let me erational meta-domain with respect to it. Indeed, the
make this explicit. phenomenon to be explained and its generative mech-
anism take place in different non-intersecting phe-
nomenal domains in the praxis of living of the ob-
server.

4.1 Scientific explanations

Scientists usually do not reflect upon the constitutive
conditions of science. Yet, it is possible to abstract, fr mC)
what modern scientists do, an operational (and, herce,
experiential) specification of what constitutes a sciemtifi
explanation as the criterion of validation of what they
claim are their scientific statements. Furthermore, it|is
possible to describe this criterion of validation of sdi-
entific statements as a reformulation of what is usually
called the scientific method.

The deduction, that is, the computation, in the domain
of operational coherences of the praxis of living of the
standard observer entailed by the generative mecha-
nism proposed in (b), of other phenomena that the
standard observer should be able to witness in his or
her domain of experiences as a result of the operation
of such operational coherences, and the stipulation of
the operations that he or she should perform in order

] . o o to do so.
A. Different domains of human activities entail different

3ad hoc to usead hocmeasures or contrivances, to improvise.
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d) The actual witnessing, in his or her domain of ex-that scientific explanations do not require the assumption
periences, of the phenomena deduced in (c) by thef objectivity because scientific explanations do not ex-
standard observer who actually performs in his or hemplain an independent objective reality. Scientific expla-
praxis of living the operations stipulated also in (c)| nations explain the praxis of living of the observer, and

If these four operational conditions are conjointly they do so with the o!oerational coh.erenc.e.s brought fqrth

by the observer in his or her praxis of living. It is this

satisfied in the praxis of living of the standard observ r,f t that o . its bioloaical foundati d that
the generative mechanism proposed in (b) becomes a scpet inat gives science 1ts biological foundations and tha

entific explanation of the phenomenon brought forth inmakes science a cognitive dor_na_m bound to the blol_ogy
(a). These four operational conditions in the praxis of _of the observer with characteristics that are determined

ing of the observer constitute the criterion of validation by the ontology of observing.
of scientific explanations, and science (modern science) _
is a domain of statements directly or indirectly validated4.2  Science

by scientific explanations. Accordingly, it follows that . : . .
. e : In conclusion, the operational description of what consti-

there are no such things as scientific observations, scjen- L . o o
. o S tutes a scientific explanation as the criterion of validatio
tific hypotheses or scientific predictions: there are only T .
AN . s of scientific statements, reveals the following character-
scientific explanations and scientific statements. It alsg_, . L . .
. . Istics of scientific statements in general, and of science

follows that the standard observer can make scientjfic

. . . : - .1 _"as a domain of scientific statements in particular:
statements in any domain of his or her praxis of livi
in which he or she can make scientific explanations.

A. Scientific statements are consensual statements valid
only within the community of standard observers that

entific statement only within the community of standa dgenerates them; and science as thg do.mam I
statements does not need an objective independent real-

observers that is defined as such because they can eﬁ)}, nor does it reveal one. Therefore, the operational ef-

ize and accept the scientific explanation as the criter|o . . " .
P P ) rfec’uveness of science as a cognitive domain rests only on

of validation of their statements. This makes scientific ; . .
the operational coherence that takes place in the praxis of

statements consensual statements, and the community Of. .
o . , iving of the standard observers that generate it as a par-
standard observers a scientific community. That in prjn-. . A ; .
ticular domain of consensual coordinations of actions in

ciple any human being can belong to the scientific com- : L T
L - : . .. the praxis of their living together as a scientific commu-
munity is due to two facts of experiences: one is that itjis__. : . ; .
7 . : ity. Science is not a manner of revealing an independent
as a living human being that an observer can realize LT oo )
reality, it is a manner of bringing forth a particular one

accept the scientific explanation as the criterion of val- " )
S . ound to the conditions that constitute the observer as a
idation of his or her statements and become a standar, Liman being

observer, the other is that the criterion of validation pf
scientific statements is the operational criterion of vali-B. Since the members of a community of standard ob-
dation of actions and statements in daily life, even if it js Servers can generate scientific statements in any phenom-
not used with the same care in order to avoid confusiorenal domain of the praxis of living in which they can ap-

of phenomenal domains. Indeed, these two experientidly the criterion of validation of scientific statementsg th
facts constitute the fundament for the claim of universal-universality of a particular body of scientific statements
ity that scientists make for their statements, but what igvithin the human domain will depend on the universality
peculiar to scientists is that they are careful to avoid cgnin the human domain of the standard observers that can
fusion of phenomenal domains when applying the crite-generate such a body of scientific statements. Finally,
rion of validation of scientific statements in the praxis of scientific statements are valid only as long as the scien-
living. tific explanations that support them are valid, and these

C. Scientists and philosophers of science usually beli vére valid only as long as the four operational conditions

: : . hat must be conjointfysatisfied in their constitution are
that the operational effectiveness of science and technol-__. . .
o . satisfied for all the phenomena that are deduced in the
ogy reveals an objective independent reality, and that sc

entific statements reveal the features of an independe

:[&;axis of living of the standard observers in the domain
universe, of an objective world. Or, in other words, ma y0 operational coherences specified by the proposed gen-
scientists and philosophers of science believe that with-

erative mechanism.
out the independent existence of an objective reality, ciC. It is frequently said that scientific explanations are
ence could not take place. Yet, if one does, as | have d n@dUCtIOIHISt propositions, adducththat th.ey consist in
above, a constitutive, an ontological, analysis of the gri-expressing the phenomena to be explained in more ba-
terion of validation of scientific statements, one can seéic terms. This view is inadequate. Scientific explana-

B. According toA a scientific statement is valid as a scj-

4conjoint, a.: United, combined. Belonging to, or constituited by, two orenim combination.
Sadduce v.: To bring forward (verbally) for consideration, to cite,abege.
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tions are constitutively non-reductionist explanatioas b tions and not as perceptions, claiming that they do not
cause they consist in generative propositions and not igonstitute the capture of an independent reality because
expressing the phenomena of one domain in phenomenae can disqualify them by resorting to the opinion of a
of another. This is so because in a scientific explanatjorfriend whose authority we accept, or by relying upon a
the phenomenon explained must arise as a result of|thdifferent sensory experience that we consider as a more
operation of the generative mechanism, and cannot| bacceptable perceptual criterion. In the experience jtself
part of it. In fact, if the latter were the case the explana-however, we cannot distinguish between what we call an
tory proposition would be constitutively inadequate andillusion, hallucination or a perception: illusion, halluc
would have to be rejected. The phenomenon explainedation, and perception are experientially indistinguish-
and the phenomena proper to the generative mechable. It is only through the use of a different experience
nism constitutively pertain to non-intersecting phenom-as a meta-experiential authoritative criterion of distinc
enal domains. tion, either of the same observer or of somebody else
rsubject to similar restrictions, that such a distinction is
ersocially made. Our incapacity to experientially distin-

5 9uish between what we socially call illusion, hallucina-

anad hocproposition that in principle requires no jus- tion or perception, is constitutive in us as living systems,

tification. Therefore, the components of the generat véand is not a limitation of our present state of knowledge.

mechanism, as well as the phenomena proper to theiroﬂ:he recognition of this circumstances should lead us to

eration, have a foundational character with respect to th8Ut & question mark on any perceptual certainty.
phenomenas to be explained, and as such their validity
is in principle acceptea priori.° Accordingly, every | 5.1 An invitation

scientific domain as a domain of scientific statement ial_h qe _— ¢ he Lati .
founded on basic experiential premises not justified in|it & word "perception” comes from the Latin expression

and constitutes in the praxis of living of the standard op-P€" capirewhich means “through capture”, and carries
server a domain of operational coherences brought forti/ith it the implicit understanding that to perceive is to
in the operational coherences entailed in the generativé2Pture the features of a world independent of the ob-

mechanisms of the scientific explanations that valid teCrver. _This view assumes ob_jectivity, and, hence, the
it possibility of knowing a world independent of the ob-

server, as the ontological condition on which the distinc-
tion between illusion, hallucination and perception that
it entails is based. Therefore, to question the operational
validity in the biological domain of the distinction be-
tween illusion, hallucination and perception, is to ques-
tion the ontological validity of the notion of objectivity

in the explanation of the phenomenon of cognition. But,
If one looks at the two shadows of an object that simuyil-how then to proceed? Any reflexion or comment about
taneously partially intercepts the path of two different how the praxis of living comes about is an explanation,
lights, one white and one red, and if one has trichro-a reformulation of what takes place. If this reformula-
matic’ vision, then one sees that the area of the shadowion does not question the properties of the observer, if it
from the white light that receives red light looks red, andtakes for granted cognition and language, then it must as-
that the area of the shadow from the red light that ressume the independent existence of what is known. If this
ceives white light looks blue-green. This experience|isreformulation questions the properties of the observer, if
compelling and unavoidable, even if one knows that theit asks about how cognition and language arise, then it
area of the shadow from the red light should look whitemust accept the experiential indistinguishability betaee
or gray because it receives only white light. If one asksillusion, hallucination and perception, and take as con-
how it is that one sees blue-green where there is whitatitutive that existence is dependent on the biology of
light only, one is told by a reliable authority that the ex- the observer. Most philosophical traditions pertain to the
perience of the blue-green shadow is a chromatic illufirst case assuming the independent existence of some-
sion because there is no blue-green shadow to justify ithing, such as matter, energy, ideas, God, mind, spirit, . ..
as a perception. We live numerous experiences in puor reality. | invite the reader to follow the second, and to
daily life that we class like this as illusions or hallucina- take seriously the constitutive condition of the biologjica

D. The generative mechanism in a scientific explanati
is brought forth by a standard observer from his or
domain of experience in his or her praxis of living

5. Objectivity in parenthesis

5.0 lllusion and Perception: the traditional
approach

6a priori, advb.(andadj.): 1. A phrase used to characterize reasoning or arguing fromesdaffects, from abstract notions to their conditions
or consequencs, from propositions or assumed axioms (andomoeikperience); deductive; deductively.Henceloosely Previous to any special
examination, presumptively, in accordance with one’s previknowledge or prepossessions.

Ttrichromatic , a.. Having or relating to the three fundamental color-sensatiged, green, violet) of normal vision.
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condition of the observer, following all the consequenceshe multiversa is equally valid if not equally pleasant to

that this constitutive condition entails. be part of, and disagreements between observers, when
they arise not from trivial logical mistakes within the
5.2 Obijectivity in parenthesis same versum but from the observers standing in different

versa, will have to be solved not by claiming a privileged
The assumption of objectivity is not needed for the gen-access to an independent reality, but through the genera-
eration of a scientific explanation. Therefore, in the pro-tion of a common versum through coexistence in mutual
cess of being a scientist explaining cognition as a biologacceptance. In the multiversa coexistence demands con-
ical phenomenon | shall proceed without using the ro-sensus, that is, common knowledge.

tion of objectivity to validate what | say; that isshall
put objectivity in parenthesidn other words, | shall go } ]
on using an object language because this is the only lafd.  Basic notions

guage that we have (and can have), but although | shall ) o )

use the experience of being in language as my startin§Verything said is said by an observer to another ob-
point while | use language to explain cognition and lan-Server that goul_d be h|m or hers_elf. Slnce.th|s c_o.ndmon
guage, shall not claimthat what | say is valid because 1S MY experiential starting point in the praxis of living as
there is an independent objective reality that validateq itWell s my problem, | shall make explicit some of the

| shall speak as a biologist, and as such | shall use {thBotions that | shall use as my tools for explaining the
criterion of validation of scientific statements to validat Phenomena of cognition and language, and | shall do so
what | say, accepting that everything that takes place i®Y revealing the actions in the praxis of living that they
brought forth by the observer in his or her praxis of living €Ntail in our daily life when we do science. Indeed, by

as a primary experiential condition, and that any explaévealing what we do as observérmm making explicit
nation is secondary. the ontology of the observer as a constitutive human con-

dition.

5.3 The universum versus the multiversa
6.1 The observer
The assumption of objectivity, objectivity without paren-

thesis, entails the assumption that existence is indeperfi Observer is, in general, any being operating in lan-
dent of the observer, that there is an independent domai@Uage, or in particular, any human being, in the under-
of existence, theniversumthat is the ultimate reference Standing that language defines humanity. In our individ-
for the validation of any explanation. With objectivity Ual experience as human beings we find ourselves in lan-
without parenthesis, things, entities, exist with indepen 9u2ge, we do not see ourselves growing into it: we are
dency of the observer that distinguishes them, and it i§lreéady observers by being in language when we begin
the independent existence of things (entities, ideas) thatS observers to reflect upon language and the condition
specifies the truth. Objectivity without parenthesis en-Of eing observers. In other words, whatever takes place
tails unity, and, in the long run, reductionism, because itn the praxis of living of the observer takes place as dis-
entails reality as a single ultimate domain defined by jn-tinctions in language through languaging, and this is all
dependent existence. He or she who has access to realf$yat he or she can do as such. One of my tasks is to show
is necessarily right in any dispute, and those who do nofiow the observer arises.
have such access are necessarily wrong. In the univer-
sum coexistence demands obedience to knowledge. | 6.2 Unities

Contrary to all this, objectivity with parenthesis en- i i .
tails accepting that existence is brought forth by the dis-1 € Pasic operation that an observer performs in the
tinctions of the observer, that there are as many domainBraxis of living is the operation of distinction. In the

of existence as kinds of distinctions the observer p roperation of distinction an observer brings forth a unity

forms: objectivity in parenthesis entails theultiversa | (@n entity, a whole) as well as the medium in which it is

entails that existence is constitutively dependent on th&istinguished, and entails in this latter all the operatlon
observer, and that there are as many domains of truth goherences that make the distinction of the unity possible
domains of existence she or he brings forth in her or hid his or her praxis of living.

distinctions. At the same time, objectivity in parenthe-

sis entails that different domains of existence constitu6.3 Simple and composite unities

tively do not intersect because they are brought forth by o . .
different kinds of operations of distinction, and, there- /AN Observer may distinguish in the praxis of living two

fore, it constitutively negates phenomenal reductionismKinds of unities, simple and composite unities. A simple

Finally, under objectivity in parenthesis each versum [of
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unity is a unity brought forth in an operation of disting- a) The relations between components in a composite
tion that constitutes it as a whole by specifying its prop-unity that make it a composite unity of a particular kind,
erties as a collection of dimensions of interactions in thespecifying its class identity as simple unity in a meta-
medium in which it is distinguished. Therefore, a simple domain with respect to its components, constitutes its or-
unity is exclusively and completely characterized by theganization. In other words, the organization of a com-
properties through which it is brought forth in the praxjs posite unity is the configuration of static or dynamic re-
of living of the observer that distinguishes it, and no fur- lations between its components that specifies its class
ther explanation is needed for the origin of these properidentity as a composite unity that can be distinguished
ties. A simple unity arises defined and characterized|byas a simple unity of a particular kind. Therefore, if the
a collection of properties as a matter of distinction in theorganization of a composite unity changes, the compos-
praxis of living of the observer. ite unity loses its class identity, that is, it disinteggate

A compoasite unity is a unity distinguished as a simple The organization of a composite unity is necessarily an
unity that through further operations of distinction is de- invariant while it conserves its class identity, avide
composed by the observer into components that througtiersa the class identify of a composite unity is necessar-
their composition would constitute the original simple ily an invariant while the composite unity conserves its
unity in the domain in which it is distinguished. A com- organization.

posite unity, therefore, is operationally distinguished @ b) In a composite unity, be this static or dynamic, the ac-

a s!mple unity in a meta-domain W't_h respect to the do- 5 components plus the actual relations that take place
main in which its components are distinguished becalisgeyeen them while realizing it as a particular compos-
it results as such from an operation of composition. A$ §te ynity characterized by a particular organization, con-
result, the components of a composite unity and its Corgiyte ts structure. In other words, the structure of a
related simple unity are in a constitutive relation of M- articylar composite unity is the manner in which it is ac-
tual specification. Thus, the properties of a compositgya|ly made by actual static or dynamic components and

unity distinguished as a simple one entail the propertiesg|ations in a particular space, and a particular composite

of a composite unity distinguished as a simple one ennity conserves its class identity only as long as its struc-

tail the properties of the components that constitute itlag e realizes in it the organization that defines its class

such, and conversely, the properties of the componenigienir, Therefore, in any particular composite unity the

of a co.mposite unity gnd their manner of .composi.ti Nconfiguration of relations between components that con-
determine the properties that characterize it as a simPplgyjyytes its organization must be realized in its structure

unity when distinguished as such. Accordingly, there|is,g 5 sypset of all the actual relations that hold between

no such thing as the distinction of a component inde+s components as actual entities interacting in the com-
pendently of the unity that it integrates, nor can a si “position.

ple unity distinguished as a composite one be decgm ) o
posed into an arbitrary set of components dispose in It follows from all this, that the characterization of the
an arbitrary manner of composition. Indeed, there is pd’rdanization of a composite unity as a configuration of
such thing as a free component floating around indepgri€/ations between components says nothing about the
dently of the composite unity that it integrates. Ther _characteristics or properties of these components other

fore, whenever we say that we treat a simple unity a than that they must satisfy the relations of the organi-

composite one, and we claim that we do so by dist n.Zation of the composite unity through their interactions
) in its composition. It also follows that the structure

guishing in it elements that when put together do not re- ; ) ) ) S
generate the original unity, we in fact are not decomp sof a 90”‘!093”_6 unity can cha}nge W'thO‘,“ it losing its
ing the unity that we believe that we are decomposing buf'@ss identity if the configuration of relations that con-
another one, and the elements that we distinguish are nstitutes its organization is conserved through such struc-

components of the composite unity that we say that theytral changes. At the same time, it also follows that if
compose. the organization of a composite unity is not conserved

through its structural changes, the composite unity loses
its class identity, it disintegrates, and something else ap
pears in its stead. Therefore, a dynamic composite unity
A particular composite unity is characterized by the co isa Comp(_)site unity in_ cor_1tinu0us structural change with
ponents and relations between components that constonservation of organization.

tute it as a composite unity that can be distinguished, in

a meta-domain with respect to its components, as a pa6.5 Structure determined systems

ticular simple unity of a certain kind. As such, a particu-

lar composite unity has both organization and structure
These can be characterized as follows:

6.4 Organization and structure

Since the structure of a composite unity consists in its
components and their relations, any change in a compos-
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ite unity consists in a structural change, and arises in it These four domains of structural determinism that char-
at every instant necessarily determined by its structurecterize every structure determined system at every in-
at that instant through the operation of the properties| obtant are obviously not fixed, and they change as the
its components. Furthermore, the structural changes thatructure of the structure determined systems changes in
a composite unity undergoes as a result of an interacthe flow of its own internal structural dynamics or as a
tion are also determined by the structure of the comppsresult of its interactions. These general characteristics
ite unity, and this is so because such structural changesf structure determined systems have several additional
take place in the interplay of the properties of the com-consequences of which | shall mention six. The first is
ponents of the composite unity as they are involved|inthat during the ontogeny of a structure determined sys-
its composition. Therefore, an external agent that intertem, its four domains of structural determinism change
acts with a composite unity only triggers in it a strug¢- following a course contingefto its interactions and its
tural change that it does not determine. Since this is @wn internal structural dynamics. The second is that
constitutive condition for composite unities, nothing ex- some structure determined systems have recurrent do-
ternal to them can specify what happens in them; therenains of structural determinism because they have re-
are no instructive interactions for composite unities. Fi-current structural configurations, while others do not be-
nally, and as a result of this latter condition, the struetur cause their structure changes in a non-recurrent mannetr.
of a composite unity also determines with which struc-The third is that although the structure of a structure de-
tural configuration of the medium it may interact. In gen- termined system determines the structural configurations
eral, then, everything that happens in a composite unityf the medium with which it may interact, all its inter-

is a structural change, and every structural change occuictions arise as coincidences with independent systems,
in a composite unity determined at every instant by jtsand these coincidental interactions cannot be predicted
structure at that instant. This is so both for static andfrom the structure of the structure determined system
for dynamic composite unities, and the only differencealone. The fourth is that a composite unity exists only
between these is that dynamic composite unities are imhile it moves through the medium in interactions that
a continuous structural change generated as part of thedre perturbations, and that it disintegrates at the first de-
structural constitution in the context of their interaao | structive interaction. The fifth is that since the medium
while static ones are not. It follows from all this that cannot specify what happens in a structure determined
composite unities are structure determined systems in/th&ystem because it only triggers the structural changes that
sense that everything that happens in them is determipegtccur in the system as a result of the system’s interac-
by their structure. This can be systematically expressetions, all that can happen to a composite unity in relation
by saying that the structure of a composite unity deter+o its interactions in the medium, is that the course fol-
mines in it at every instant: lowed by its structural changes is contingent to the se-

a) the domain of all the structural changes that it mayduence of the.se_ interactions. Finally, the sixth. is that
undergo with conservation of organization (class idgn-SINC& mechanistic systems are structure determined sys-
tity) and adaptation at that instant; | call this domain t etems, and since scientific explanations entail the proposi-

instantaneous domain of the possible changes of state PN Of mechanistic systems as the systems that generate
the composite unity. the phenomena to be explained, in scientific explanations

] ) we deal, and we can only deal, with structure determined
b) the domain of all the structural changes that it m Ysystems.
t

undergo with loss of organization and adaptation at tha
instant; | call this domain the instantaneous domain |of .
the possible disintegrations of the composite unity. 6.6 Existence

c) the domain of all the different structural configura- By putting objectivity in parenthesis we accept that con-
tions of the medium that it admits at that instant in in- stitutively we cannot claim the independent existence of
teractions that trigger in it changes of state; | call thisthings (entities, unities, ideas, etc.), and we recognize
domain the instantaneous domain of the possible pertuithat a unity exists only in its distinction, that is, in the
bations of the composite unity. praxis of living of the observer that brings it forth. But
_we also recognize that the distinction takes place in the
tions of the medium that it admits at that instant in in- PraxIs of living of the observer in an operation that spec-
teractions that trigger in it its disintegration; | call ¢hi ifigs simultgneously th.e class i(;lentity of the unity (_jistin-
domain the instantaneous domain of the possible destfudtished, €ither as a simple unity or as a composite one,
tive interactions of the composite unity. aqd its domain of existence as the .dor_naln of the oper-
ational coherences in which its distinction makes sense

d) the domain of all the different structural configur

8contingent, a.: That does not exist of itself, but in dependence on sometisgy Dependent for its occurence or charagtesr uponsome
prior occurrence or condition.
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also as a feature of his or her praxis of living. Since thedomain of existence specified by its properties as it is
class identity of a composite unity is defined by its gr- distinguished as a simple unity, and in the domain of ex-
ganization, and since this can be realized in a compositestence specified by the properties of its components as it
unity only while it interacts in a domain of perturbations, is distinguished as a composite unity. The entailfént
existence in a composite unity entails the conservation ofhe distinction of a unity of its domain of existence as the
its organization as well as the conservation of its operadomain of all the operational coherences in the praxis of
tional structural correspondence in the domain of operaliving of the observer in which it conserves class identity
tional coherences in which it is distinguished. Similarly, and adaptation, is a constitutive condition of existence of
since the class identity of a simple unity is defined by jtsevery unity. A unity cannot exist outside its domain of
properties, and since these are defined in relation to thexistence, and if we imagine a unity outside its domain
operational domain in which the simple unity is distin- of existence, the unity that we imagine exists in a differ-
guished, existence in a simple unity entails the conserent domain than the unity that we claim that we imagine.
vation of the properties that define it and the operational

strul_ctu(rjal correspondence in which these properties a'§ 9 Determinism

realized.

To say that a system is deterministic is to say that it op-
erates according to the operational coherences of its do-
main of existence. And this is so because due to our con-
| call structural coupling or adaptation the relation of stitutive inability to experientially distinguish betwee
dynamic structural correspondence with the medium|inwhat we socially call perception and illusion, we can-
which a unity conserves its class identity (organization|innot make any claim about an objective reality. This we
the case of a composite unity, and operation of its propacknowledge by putting objectivity in parenthesis. In
erties in the case of a simple one), and which is entaile@ther words, to say that a system is deterministic is to say
in its distinction as it is brought forth by the observer in that all its changes are structural changes that arise in it
his or her praxis of living. Therefore, conservation of through the operation of the properties of its components
class identity and conservation of adaptation are constiin the interactions that these realize in its composition,
tutive conditions of existence for any unity (entity, sys- and not through instructive processes in which an exter-
tem, whole, etc.) in the domain of existence in which|it nal agent specifies what happens in it. Accordingly, an
is brought forth by the observer in his or her praxis of liy- operation or distinction that brings forth a simple unity
ing. As constitutive conditions of existence for any unity, brings forth its domain of existence as the domain of op-
conservation of class identity and conservation of adaperational applicability of its properties, and constitute
tation are paired conditions of existence that entail eaclthe simple unity and its domain of existence as a deter-
other so that if one is lost the other is lost, and the unjtyministic system. At the same time, the operation of dis-
exists no more. When this happens, a composite unityinction that brings forth a composite unity brings forth
disintegrates and a simple unity disappears. its domain of existence as a domain of determinism in
terms of the operational applicability of the properties
that characterize its components, in the praxis of living
of the observer. Accordingly, the operation of distinction
The operation of distinction that brings forth and spec-that brings forth a composite unity brings forth the com-
ifies a unity, also brings forth and specifies its domaginposite unity as well as its domain of existence as deter-
of existence as the domain of the operational coherencasinistic systems in the corresponding domains of opera-
entailed by the operation of the properties through whichtional coherences of the praxis of living of the observer.
the unity is characterized in its distinction. In other

words_, the domai_n of exis_tt_ance of a simple_unity is t €6.10 Space

domain of operational validity of the properties that de-

fine it as such, and the domain of existence of a comThe distinction of a unity brings forth its domain of ex-
posite unity is the domain of operational validity of the istence as a space of distinctions whose dimensions are
properties of the components that constitute it. Furtherspecified by the properties of the unities whose distinc-
more, the constitutive operational coherences of a gdotions entail it as a domain of operational coherences in
main of existence as the domain of operational validitythe praxis of living of the observer. Thus, a simple unity
of the properties of the entities that define it, entails allexists and operates in a space specified by its properties,
that such validity requires. Accordingly, a simple unity and a composite unity exists and operate in a space spec-
exists in a single domain of existence specified by |tsified by its properties as a simple unity if distinguished
properties, and a composite unity exists in two — in theas such, and in a space specified by the properties of its

6.7 Structural coupling or adaptation

6.8 Domain of existence

9entailment The strict or logically necessary implication of one protiosi by another.
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components if distinguished as a composite one. Accdrd6.13  Medium, niche and environment

ingly, as a simple unity exists and operates in a singl . . -
space, a composite unity exists and operates in two. F%- caI'I the medm_m of a unity the cpntamm 9 backg_roynd
of distinctions, including all that is not involved in its

nally, it follows that without the distinction of a unit P . . ;
there is no space, and that the notion of a unity out Ofstructure it it IS a composﬂg one, with respect FO Wh'.Ch
space, as well as the notion of an empty space, are n °bse'f"er @stmgwshes '.t in his or byl praxis of liv-
sensical. A space is a domain of distinctions. ing, gnd in which it realizes its domain of existence. Thg
medium includes both that part of the background that is
distinguished by the observer as surrounding the unity,
and that part of the background the observer conceives

Two simple unities interact when they, as a result of t As interacting with it, and which it obscures in its oper-
tion in structural coupling (in its domain of existence).

interplay of their properties, and in a manner determined® ) . ) :
by such interplay, change their relative position in a co | call this latter part of.thcj:‘ medium operayonally defmed
mon space or domain of distinctions. A composite unity™°ment byl momlgnt |nh|t§ Egl%oufntﬁr with th: meglum
interacts when some of its components as a result of theff? Structural coupling, theiche™ of the unity. Accord-
interactions as simple unities with other simple uniti Slngly, aunity contl_nuo_us_ly reallzgs and specme_s Its mc_he
that are not its components, change their manner of ¢ r‘rpy actuqlly operatlng |n.|ts domam. of perturbations while
posing it, such that it undergoes a structural change I(Er?nsgr\rqmgfadapt.atlc.)n n thefmeglum. Afsiconsggueljce,
follows that a simple unity interacts in a single space t af E_ nr'lc eo a'urg'ty IS nqtr? clixe pgrt 0 .t eme |'ur:n. n
its properties define, and that a composite unity interact/"'¢" & unity is distinguished, nor _(_)es_lt. exist with in-
in two, in the space defined by its properties as sim |éjependerjcy O_f the “”_'ty that speleles It 1t Chaﬂge.s as
unity, and in the space that its components define thro We domain of interactions of the unity changes (if itis a

their properties, also as simple unities, as they conetitut ?MPOSIte one) in its dynamics of structural change (see
its structure part 6.3, page 5). In these circumstances an observer can

distinguish the niche of a unity, regardless of whether it
is simple or composite, only by using the unity as an in-
dicator of it. Finally, I call theenvironmentof a unity

A space is constituted in the praxis of living of the ob- all that an observer distinguishes as surrounding it. In
server when he or she performs a distinction. The ¢ nother words, while the niche is that part of the medium
stitution of a space brings forth a phenomenal dom irffhat a unity encpunters (interacts Wit'h) i.n its operation in
as the domain of distinctions of the relations and inter-Structural coupling, and obscures with its presence from
actions of the unities that the observer distinguishes| ad'® View of the observer, the environment is that part of
populating that space. A simple unity operates in a s nihe medlgm that an obse.rver.sees grpund a unity. Th.us,
gle phenomenal domain, the phenomenal domain conlst? dynamic composite unity (like a living system), as it
tuted through the operation of its properties as a simpldS distinguished in the praxis of living of the observer,
unity. A composite unity operates in two phenomenal doS S€€N by this in an environment as an entity with a
mains, the phenomenal domain constituted through th&hanging niche that it specifies while it slides through
operation of its properties as a simple unity, and the phetl® medium in continuous structural change with con-
nomenal domain constituted through the operation of th&€rvation of class identity and adaptation. A composite
properties of its components, which is where its com o.unity in the medium is like a tight rope walker that moves
sition takes place. Furthermore, the two phenomenal do@" @ rope in gravitational field, and conserves its balance
mains in which a composite unity operates do not int r(adaptation) while its shape (structure) changes in a man-

sect and cannot be reduced one to the other because thdlg" congruent with the visual and gravitational interac-

is a generative relation between them. The phenomgndions that it undergoes as it walks (realizing its niche),

domain in which a composite unity operates as simple2nd falls when this stops being the case.
unity is secondary to the composition of the composjte

unity, and constitutes a meta-phenomenal domain ith7 Basis for the answer: the Iiving
respect to the phenomenal domain in which the compo- * )

sition takes place. Due to this circumstance a compositSyStem

unity cannot participate as a simple unity in its own co
position.

6.11 Interactions

6.12 Phenomenal domains

The answer to the question of cognition requires now that
we reflect upon the constitution and operation of living
systems, and that we make some additional epistemolog-
ical and ontological considerations about the conditions

1oniche: A place or position suited to or intended for the charactepabilities, status, etc., of a person or thing.
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that our understanding of living systems must satisfy. | scientifically are structure determined systems, theegfor

if | provide a scientific explanation of the phenomenon of
cognition in living systems, | provide a proof that living
systems are structure determined systems in our praxis

of living as standard observers, which is where we dis-

To the extent that a scientific explanation entails thetinguish them.

proposition of a structure determined system as the

mechanism that generates the phenomenon to be(ex 4 Determinism and prediction

plained, we as scientists can deal only with structure

determined systems, and we cannot handle systems|th&he fact that a structure determined system is determin-
change in a manner specified by the external agents théitic does not mean that an observer should be able to
impinge upon them. According|y, whatever | say aboutpredict the course of its structural changes. Determin-
living systems will be said in the understanding that allism and predictability pertain to different operationat do
the phenomena to which they give rise arise through theifmains in the praxis of living of the observer. Determin-
operation as structure determined systems in a domailsm is a feature that characterizes a system in terms of the

of existence also brought forth as a structure determine@perational coherences that constitute it, and its domain
system by the observer’s distinction. of existence, as itis brought forth in the operations of dis-

tinction of the observer. Accordingly, there are as many
. different domains of determinism as domains of differ-
7.2 Regulation and control ent operational coherences the observer brings forth in

As was indicated in section 6.12 (page 9) the distinctionher or his domain of experience. At difference with this,
of a composite unity entails the distinction in the praxisa prediction is a computation that an observer makes of
of living of the observer of two phenomenal domains thatthe structural changes of a structure determined system
do not intersect because the operation of a compositas she or he follows the consequence of the operation of
unity as a simple one is secondary to its compositionthe properties of the components of the system in the re-
As a result, the whole cannot operate as its own cgmalization of the domain of determinism that these proper-
ponent, and a component cannot operate in place of|thées constitute. As such, a prediction can only take place
whole that it integrates. In these circumstances, notipngfter the observer has completely described the system
of control or regulation do not connote actual operationsas a structure determined system in terms of the opera-
in the composition of a composite unity, because sychional coherences that constitute it in his or her domain
operations take place only in the realization in the presen®f experiences. Therefore, the success or failure of a pre-
of the properties of the composite unity’s components|indiction only reflect the ability or inability of an observer
their actual interactions. Notions of regulation and con-to not confuse phenomenal domains in his or her praxis
trol only connote relations taking place in a descriptiyeof living, and to indeed make the computation that con-
domain as the observer relates mappings in language éftitutes the prediction in the phenomenal domain where
his or her distinctions of a whole and its components|inhe or she claims to make it. In these circumstances, there
his or her praxis of living. are two occasions in which an observer who does not
confuse phenomenal domains in dealing with a structure
determined system will not be able to predict its struc-
tural changes.

One occasion is when an observer knows that she

In order to explain the phenomenon of cognition as bjo-0f he is dealing with a structure determined system by
logical phenomenon, | must treat living systems as strycVirtue of experience, in the praxis of living, with its com-
ture determined systems. | consider that to do so is legitPOnents, but cannot encompass it in his or her descrip-
imate for several reasons. | shall mention three. The flrstions, and, thus, cannot effectively treat it as such in its
is an operational one: we know as a feature of our praxiglomain of existence and compute its changes of state.
of living that any structural change in a living system r - The other occasion is when an observer in his or her
sults in a change in its characteristics and properties, angraxis of living aims at characterizing the present un-
that similar structural changes in different members [ofknown state of a system assumed to be structure deter-
the same species result in similar changes in their chafined, by interacting with some of its components. By
acteristics and properties. The second is an epistemo|ogloing this the observer triggers in the system an unpre-
ical one: if we do not treat living systems as structuredictable change of state that he or she then uses to char-
determined systems we cannot provide scientific ex |a@cterize its initial state and predict in it a later one withi
nations for the phenomena proper to them. The third ighe domain of determinism specified by the properties of
an ontological one: the only systems that we can explairfS components. Therefore, since the domain of deter-

7.1 Science deals only with structure deter-
mined systems

7.3 Living systems are structure deter-
mined system
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minism of a structure determined system as the domaimtion of the course followed by the structural changes of
of operational coherences of its components is brough&ny structure determined system that the observer distin-
forth in its distinction in the praxis of living of the ob{ guishes in his or her praxis of living, as it interacts in the
server, and since in order to compute a change of statmedium as if with an independent entity with conserva-
in a system the observer must determine its present staten of class identity (organization) and adaptation (&tru
through an interaction with its components, any attemptural coupling). Since living systems are dynamic struc-
to compute a change of state in a structure determinetire determined systems, this applies to them, and the
system entails a necessary uncertainty due to the mannentogeny of a living system, as its history of structural
of determination of its initial state within the constraint changes with conservation of organization and adapta-
of the operational coherences of its domain of existencetion, is its ontogenic structural drift. All that applies
This predictive uncertainty may vary in magnitude in dif- to the course followed by a drifting boat applies to the
ferent domains of distinctions, but it is always present be-course followed by the structural changes that take place
cause it is constitutive of the phenomenon of cognitionjasn the ontogeny of a living system and to the course
a feature of the ontology of observing and not of an gb-followed by the displacement of a living system in the
jective independent reality. With this | am also saying medium during its ontogeny. Let me make this clear. In
that the uncertainty principle of physics pertains to thegeneral terms, a drift is the course followed by the struc-
ontology of observing, and that it does not characterize¢ural changes of a structure determined system that arises
an independent universe because, as | shall show furthenoment after moment[,] generated in the interactions of
on, the physical domain of existence is a cognitive do-the system with another independent system, while its
main brought forth in the praxis of living of the observer relation of correspondence (adaptation) with this other
by the observer as an explanation of his or her praxis oystem (medium) and its organization (class identity) re-
living. main invariant. Accordingly the individual life history
of a living system as a history of continuous structural
changes that follows a course generated moment after
moment in the braiding of its internally generated struc-
It is said that a boat is drifting when it slides floating tural dynamics with the structural changes triggered in it
on the sea without rudder and oars, following a courseby its recurrent interactions with the medium as an inde-
that is generated moment after moment in its encountependent entity, and which lasts as long as its organization
with the waves and wind that impinge upon it, and whichand adaptation are conserved, takes place as a structural
lasts as long as it remains floating (conserves adaptatjorrift. Similarly, since the course of the displacement of
and keeps the shape of a boat (conserves organizatiorg living system in the medium is generated moment after
As such a drifting boat follows a course without altef- moment as a result of its interactions with the medium as
natives that is deterministically generated moment aftean independent entity while its organization and adapta-
moment in its encounters with the waves and the windtion are conserved, the displacement of a living system
As a consequence of this, a drifting boat is also alwaysin the medium while it realizes its niche takes place as a
and at any moment, in the only place where it can be, in alrift. Living systems exist in continuous structural and
present that is continuously emerging from the sequencpositional drift (ontogenic drift) while they are alive, as
of its interactions in the drift. The deterministic processa matter of constitution.
that generates the course followed by a drifting boattakes As in the case of a drifting boat, at any moment a
place as a feature of the structural dynamics of the strudiving system is where it is in the medium, and has the
ture determined system constituted by the boat, the windstructure that it has, as the present of its ontogenic drift
and the waves, as these are brought forth by the obsefvér a deterministic manner, and could not be anywhere
in his or her praxis of living. Therefore, if an observer other than where it is, nor could it have a structure dif-
cannot predict the course of a drifting boat, it is not be-ferent from the one that it has. The many different paths
cause his or her distinction of the boat, the wind, apdthat an observer may consider possible for a drifting boat
the waves, in his or her domain of experiences, does nab follow at any instant, or the many different ontogenic
entail a structure determined system in which the courseourses that an observer may consider for a living sys-
followed by the boat arises in a deterministic mannertem at any moment, are possible only as imagined alter-
but because he or she cannot encompass in his or her deatives in the description of what would happen in each
scription of the interactions between the boat, the windgcase if the conditions were different, and not actual alter-
and the waves, the whole structure of the structure detematives in the course of the boat or in the ontogeny of the
mined system in which the course followed by the bgatliving system. A driftis a process of change, and as in the
is a feature of its changes of structure. case with all processes of change in structure determined
What happens with the generation of the course fpl-systems, it follows a course without alternatives in the
lowed by a drifting boat, is the general case for the genereomain of determinism in which it is brought forth by

7.5 Ontogenic structural drift
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the distinctions of the observer. Indeed, such imaginedions for the occurrence of physical phenomena.
alternatives are imaginable only from the perspective|of Every living system, including us observers, is at any
the inability of the observer to treat the boat, the wind, moment where it is, has the structure that it has, and does
and the waves, (or the living system and the medium thatvhat it does at that moment, always in a structural and re-
he or she brings forth in his or her praxis of living) gs lational situation that is the present of an ontogenic drift
a known structure determined system whose changes difiat starts at its inception as such in a particular place
structure he or she can compute. If we are serious ahouwtith a particular structure, and follows the only course
our explanations as scientists, then we must accept as dhat it can follow. Different kinds of living systems differ
ontological feature of what we do as observers that evin the spectrum of ontogenies that an observer can con-
ery entity that we bring forth in our distinctions is where sider possible for each of them in his or her discourse as
it is, and has the structure that it has, in the only man-a result of their different initial structures and diffeten
ner that it can be, given the domain of operational cohgrstarting places, but each ontogeny that takes place takes
ences (domain of determinism) that we also bring forthplace as a unique ontogenic drift in a process without al-
as its domain of existence in its distinction. ternatives.

Finally, let me mention several implications of all thi
forthe ent.iti.es that we bring foth_as living systems ino '7 6 Structural intersection
praxis of living: a) Since for a living system a history gf
interactions without disintegration can only be a historyWhen an observer brings forth a composite unity in his
of perturbations, that is, a history of interactions in theor her praxis of living, he or she brings forth an entity
niche, a living system while living necessarily slides in in which the configuration of relations between compo-
ontogenic drift through the medium in the realization of nents that constitute its organization, is a subset of all
its niche. This means that aim, goal, purpose or intenthe actual relations that take place between its compo-
tion, do not enter into the realization of a living system nents as these realize its structure and constitute it as
as a structure determined system. b) Since the structu@ whole in the domain of existence in which they are
of a living system is continuously changing, both throughbrought forth (see section 6.4, page 6). As such, the
its internal dynamics and through the structural changesrganization of a composite unity does not exhaust the
triggered in it in its interactions with operationally inde relations and interactions in which the components that
pendent entities, the niche of a living system (the featealize it may participate in their domain of existence.
ture of the medium that it actually encounters in its inter- The result of this circumstance is that in the structural re-
actions) is necessarily in continuous change congruermlization of a composite unity, its components may par-
with the continuous structural drift of the living system ticipate, through other properties than those that involve
while it remains alive. Furthermore, this is so regardlgsghem in the realization of its organization, in the realiza-
of whether the observer considers that the environmertion of the organization of many other composite unities
of the living system changes or remains constant. Thisvhich, thus, intersect structurally with it. Furthermore,
means that as an observer brings forth a living system invhen the components of a composite unity are them-
her or his praxis of living, it may appear to her or him selves composite unities, the composite unity may par-
as continuously changing in its use of a constant envidicipate in structural intersections that take place tigfou
ronment, or, conversely, as unchanging in a continuouslyhe components of its components. In any case, when an
changing environment, because the observer cannot| sedserver distinguishes two or more structurally intersect
the encounter of a living system and its niche, which|ising systems, he or she distinguishes two or more different
where conservation of adaptation takes place. c) Consesomposite unities realized through the same body.
vation of adaptation does not mean that the manner of liv- ~ Structurally intersecting systems exist and operate as
ing of a living system remains invariant. It means that asimple unities in different phenomenal domains specified
living system has an ontogeny only while it conserves jtsby their different organizations. Yet, depending on how
class identity and its dynamic structural correspondencéheir structural intersection takes place, structuraites-
with the medium as it undergoes its interactions, and thasecting composite unities may exist as such in the same
there is no constitutive restriction about the magnitude ofor different domains of existence. Thus, when two com-
its moment after moment structural changes other thaposite unities structurally intersect through their com-
that they should take place within the constraints of jtsponents, they share components and have as composite
structural determinism and its conservation of organizaunities the same domain of existence. But, when two
tion and adaptation. Indeed, | could speak of the laws ofomposite unities structurally intersect through the com-
conservation of organization and adaptation as ontologponents of the components of one or both, they do not
ical conditions for the existence of any structure detershare components and as composite unities have differ-
mined system in the same manner as physicists speak eht domains of existence. Nevertheless, since in a struc-
the laws of conservation in physics as ontological conditural intersection there are components or components
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of components, or both, that simultaneously participateas legitimately different ones because they have differ-
in the structure of several systems, structural changesnt domains of disintegrations. The interactions and re-
that take place in one of several structurally intersectdations in which the components of a system participate
ing systems as part of its ontogenic drift may give rise|tothrough dimensions other than those through which they
structural changes in the other intersecting systems anconstitute it, | call orthogonat interactions and rela-
thus participate in their otherwise independent ontogepigions, and it is through these that structurally intersegti
drifts. In other words, structurally intersecting systemssystems may exist in non-intersecting phenomenal do-
are structurally interdependent because, either throughmains and yet have unidirectional or reciprocal relations
the intersection of their domains of structural determin-of structural dependency. Finally, it is also through the
ism, or through the intersection of the domains of stryc-orthogonal interactions of their components that struc-
tural determinism of their components, or through both,turally independent systems that exist in non-intersgctin
they affect each other’s structure in the course of their jnphenomenal domains may also have co-ontogenic drifts.
dependently generated structural changes, and althqugh

they may exis_t as _composite unities_ in different domains7.7 The living system

their ontogenic drifts intersect forming a network of co-

ontogenic drifts. Thus, an observer may distinguish |inMy Claim

the structural realization of a human being as a living

system the simultaneous or successive intersection In 1970 | proposed that living systems are dynamic

ystems constituted as autonomous unities through be-
mammal, a person, a woman, a doctor, and a mother ) .
ing closed circular concatenations (closed networks) of

of which are different composite unities defined by dif- molecular productions in which the different kinds of

ferent organizations that are simultaneously or succes- S .
i . . : L molecules that composed them participated in the pro-
sively conserved while they are realized in their differ

ent domains of existence, with particular characterist csOIUCtIOn of each other, and in which everything can

that result from the continuous braiding of their differe tchange except the closed circularity of the concatenation

ontogenic drift through the continuous interplay of thair of molecular productions that constitutes them as unities

. see Maturana 1970, in Maturana and Varela 1980). In
structural changes. Furthermore, these structural inters : : .
. X : . [ ~1973 Francisco Varela and | expanded this characteriza-
sections result in dependent domains of disintegrati

n . N .
as well as dependent domains of conservations w icﬁo_n of living SVStemS k_)y saying: first, that a composite

: . unity whose organization can be described as a closed
need not be reciprocal, when the conservation of

. . . . Ef’]etwork of productions of components that through their
class identity entails the conservation of structural fea- ) : .
. ) . interactions constitute the network of productions that
tures that are involved in the conservation of another. o . oo
. . . roduce them and specify its extension by constituting its
example, in the structural intersection of a student

S L . oundaries in their domain of existence, is an autopoietic
a human being in a living system, the conservation |0

the class identity student entails the conservation of heSyStem; and second, that a living system is an autopoi-

class identity *human being”, but not the reverse: t eet|c system whose components are molecules. Or, in

disintegration of the student does not entail the dis n_otherwords, we proposed that living systems are molec-

i . - . ular autopoietic systems and that as such they exist in
tegration of the human being, but the disintegration |of
. . g - . the molecular space as closed networks of molecular pro-
the human being carries with it the disintegration of the

student. Also, a particular composite unity may disinte ductions that specify their own limits, (see Maturana and

rate through different kinds of structural changes, li e'VareIa 1973, in Maturana and Varela 1350; and Matu-
9 9 ges, rana 1975). Nothing is said in this description of the

disintegrating as a student through failing an exami & molecular constitution of living systems as autopoietic
tion or through attaining the final degree, with different g sy P

. . .| systems about thermodynamic constraints, because the
consequences in the network of structural intersections” "~ * L .
A realization of living systems as molecular systems entails
to which it belongs. . . :
. . the satisfaction of such constraints. In fact, the statemen
The structural intersection of systems does not meal

that the same system is viewed in different manners fr m%at a composite unity exists as such in the domain of ex-

. X Lo istence of its components, implies the satisfaction of the
different perspectives, because due to their different or- o .
o : ) . . conditions of existence of these components.
ganizations structurally intersecting systems exist fn di o .
. ; The recognition that living systems are molecular au-
ferent phenomenal domains and are realized through dif- . = . 2 T
) topoietic systems carries with it several implications and
ferent structural dynamics. It only means that the el- ) i ]
. . : . .. consequences of which | shall mention a few:
ements that realize a particular composite unity as|its
components through some of their properties as simple
unities, participate through other of their properties as
simple unities as components of other unities that exist

Horthogonal: Relating to or involving right angles; at right anglés §omething else)
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A. Implications B. Consequences

a) Living systems as autopoietic systems are structur@) To the extent that a living system is a structure deter-
determined systems, and everything that applies to stiuanined system, and everything in it takes place through
ture determined systems applies to them. In particulaneighborhood relations between its components in the
this means that everything that occurs in a living systenpresent, notions of purpose and goal that imply that at
takes place in it in the actual operation of the propertiesvery instant a later state of a system as a whole operates
of its components through relations of neighborhood (re-as part of its structure in the present do not apply to living
lations of contiguity) constituted in these very same gp-systems and cannot be used to characterize their opera-
erations. Accordingly, notions of regulation and contrpltion. A living system may appear to operate as a pur-
do not and cannot reflect actual operations in the strucposeful or goal-directed system only to an observer who,
tural realization of a living system because they do nothaving seen the ontogeny of other living systems of the
connote actual relations of neighborhood in it. These nosame kind in the same circumstances in his or her praxis
tions only reveal relations that the observer establishesf living, confuses phenomenal domains by putting the
when he or she compares different moments in the courseonsequences of its operation as a whole among the pro-
of transformations in the network of processes that takeesses that constitute it.

place in the structural realization Qf a particular Iiyipg b) Because they are structure determined systems, for
system. Therefore, the only peculiar thing about living jjying systems there is no inside or outside in their op-
systems as structured determined systems is that they ate,tion as autopoietic unities; they are in autopoiesis as
molecular autopoietic systems. closed wholes in their dynamics of states, or they disin-
b) Autopoiesis is a dynamic process that takes place irtegrate. At the same time, and for the same reason, liv-
the ongoing flow of its occurrence and cannot be graspethg systems do not use or misuse an environment in their
in a static instantaneous view of distribution of compp- operation as autopoietic unities, nor do they commit mis-
nents. Therefore, a living system exists only through thetiakes in their ontogenic drifts. In fact, a living system in
continuous structural transformation entailed in its gu-its operation in a medium with conservation of organiza-
topoiesis, and only while this is conserved in the consti-tion and adaptation as befit it as a structure determined
tution of its ontogeny. This circumstance has two basicsystem, brings forth its ever changing niche as it realizes
results: one is that living systems can be realized througlitself in its domains of existence, the background of oper-
many different changing dynamic structures, the other isational coherences which it does not distinguish and with
that in the generation of lineages through reproductionwhich it does not interact, but which the observer sees as
living system are constitutively open to continuous phy-containing it.

logenic structural change. c) Living systems necessarily form, through their recur-
c) A living system either exists as a dynamic structurerent interactions with each other as well as with the non-
determined system in structural coupling in the mediumbiotic medium, co-ontogenic and co-phylogenic systems
in which it is brought forth by the observer, that is, in of braided structural drifts that last as long as they con-
a relation of conservation of adaptation through its can-serve their autopoiesis through the conservation of their
tinuous structural change in the realization of its niche reciprocal structural couplings. Such is biological evolu
or it does not exist. Or, in other words, a living systemtion. As a result, every living system, including us human
while living is necessarily in a dynamic relation of cor- beings as observers, is always found in its spontaneous
respondence with the medium through its operation|irrealization in its domain of existence in congruence with
its domain of existence, and to live is to glide through aa biotic*? and non-biotic medium. Or, in other words,
domain of perturbations in an ontogenic drift that takesevery living system is at every instant as it is and where
place through the realization of an ever changing niche.it is a node of a network of co-ontogenic drifts that nec-
essarily involves all the entities with which it interaats i
erates only in the present — that is, it is determined 'he QOmain in wh.ich it.isf brought forth by the observer
the structure that it has at any instant in the realizatiod" NiS Or her praxis of living. As a consequence, an ob-
of its autopoiesis in the molecular space — and therefor&€rVer as aliving system can only distinguish an entity as
it is necessarily open to the flow of molecules through@ Node of the network of co-ontogenic drifts to which it
it. At the same time, a living system as an autopoie ichelongs, and where it exists in structural coupling.
system gives rise only to states in autopoiesis: otherwisd) The only thing peculiar to living systems is that they
it disintegrates. Accordingly, living systems are closedare autopoietic systems in the molecular space. In these
systems with respect to their dynamics of states. circumstances, a given phenomenon is a biological phe-
nomenon only to the extent that its realization entails the

d) Aliving system as a structure determined system

2piotic: Of animal life; vital. Also, pertaining to, produced, or iméinced by living organisms, esp. in their ecological retatio
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realization of the autopoiesis of at least one autopoietithat realizes this organization in each successive mem-
system in the molecular space. ber of the lineage changes with each reproductive step

e) Modern prokaryoti®® and eukaryoti# cells are typ- (see Maturana 1980, and Maturana and Varela 1984).

ical autopoietic systems in the molecular space, and pé! follows that a reproductive phylogeny or lineage as a
cause their autopoiesis is not the result of their beingsuccessmn of ontogenic drifts, constitutively occurs as a

composed by more basic autopoietic subsystems, | affrift of the structures that realize the organization con-
them first order autopoietic systems. | call second pr-Served along it. It also follows that each of the repro-

der autopoietic systems systems whose autopoiesis ig tif/Ctivé Steps that constitute a reproductive phylogeny
. is the occasion that opens the possibility for a discrete,

result of their being composed of more basic autoppi ’ k g
etic unities, organisms as multi-cellular systems are s cHarge or small, change in the course of its structural drift.

Yet, organisms may also “be”, and | think that mo t As such, a reproductive phylogeny or Iineage comes to
of them actually are, first order autopoietic systems [a&" €nd through the structural changes of its members.
closed networks of molecular productions that invol oAnd this occurs either because autopoiesis is lost after
intercellular processes as much as intracellular ones. Adh€ 1ast of them, or because through the conservation of

cordingly, an organism would exist as such in the stryc-2UtOPoiesis in the offspring of the last of them, a par-
tural intersection of a first order autopoietic system wi pticular set of relations of the drifting structure begins to

a second order one, both realized through the autopoiesRE conserved through the following sequential reproduc-
of the cells that compose the latter. This happened ofi tions as the organization that defines and starts a new lin-

19 . S .
inally with the eukaryotic cell as this arose through the€29€- This has several general implications of which |
shall mention only a few:

endosymbiosi® of prokaryotic ones (Margulis 1981).

f) An organism as a second order autopoietic system i&) A member of a reproductive phylogeny either stays
an ectocellular symbioHt composed of cells, usuallyl M structural coupling (conserves adaptation) in its do-
 main of existence until its reproduction, and the phy-

of common origin but not always so, that constitute|it ) HHETES
through their co-ontogenic drift. An organism as a fir tlogeny continues, or it disintegrates before and then the

order autopoietic system, however, is not composed oPhylogeny ends with it.

cells even though its realization depends on the realizab) A living system is a member of the reproductive phy-
tion of the autopoiesis of the cells that intersect strucHdogeny in which it arises only if it conserves through
turally with it as they constitute it in their ontogenic drif| its ontogeny the organization that defines the phylogeny,
The first and second order autopoietic systems that interand continues the phylogeny only if such organization is
sect structurally in the realization of an organism, ex|stconserved through its reproduction.

in different non-intersecting phenomenal domains. c) Many different reproductive phylogenies can be con-

served operationally embedded in each other, forming a
system of nested phylogenies, if there is an intersection
L . . _ _of the structural realization of the different organizaso

Reproduction is a process in which a system gives Mthat define them. When this happens there is always a

gin through _|ts fracture 0 _systgms Charactenzeq by hEfundamental reproductive phylogeny whose realization
same organization (class identity) that characterized the, necessary for the realization of all the others. This

original one, but with structures that vary with respect Ohas occurred in the evolution of living systems in the

It (Maturana_ 1980). A re_productlve phylogéyor lin- form of the phylogenic drift of a system of branching
cage, thgn, IS & succession of systems generqted thr uﬂogsted reproductive phylogenies in which the fundamen-
sequential reproductions that conserve a particular 0194z reproductive phylogeny is that in which autopoiesis is
hization. Accordingly, each particular reproductive lin- conserved (see Maturana 1980, and Maturana and Varela
eage or phylogeny is defined by the particular organi a1984). Thus, the system of branching phylogenies de-
tion conserved through the sequential reproductions that, 4 by the conservation of autopoiesis through repro-
constitute it. Therefore, a reproductive phylogeny or li “ductive cells in eukaryotic organisms, has carried em-

cage lasts onlé/ as Ioné,jl as th? r(\)rgamzatrl]onhthat defl &edded in it, through the structural intersection of their
It is conserved, regardless of how much the struct 'ealizations, many staggered nested organizations that

7.8 Phylogenic structural drift

Bprokaryotic: Having no nuclear membrane in its cell; belonging to the groiprganisms so characterized, which comprises bacteria and
blue-green algee.

H4eukaryotic: (of a cell) characterized by a nuclear membrane and organéian organism) composed of such cells, belonging to thepgro
which includes all higher organisms and some lower ones; oédaming to such a cell or organism.

15endosymbiosis

16symbiont: either of two organisms living in symbiosis; a commensal.

17phylogeny. The genesis and evolution of the phylum, tribe, or speciesestral or racial evolution of an animal or plant type, or aftigular
organs or other components of a plant or an animal (as disthgdifromontogenesisthe evolution of the individual).
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characterize the coincident lineages conserved througimg systems is the conservation through their reproduc-
it. This circumstance we recognize in the many nestedion of a particular initial structure that specifies a parti

taxonomic categories that we distinguish in any organ-ular configuration of possible ontogenic drifts; and what
ism when we classify it. For example, a human being fis,constitutes the organization conserved through reproduc
a vertebrate, a mammal, a primatéj@amq and aHomo | tions that specifies the identity of the lineage is that con-
sapiens— all different categories corresponding to dif- figuration. Accordingly, a lineage comes to an end when
ferent systems of partially overlapping phylogenies thatthe configuration of possible ontogenic drifts that defines
are conserved together through the conservation of {thi stops being conserved. The configuration of possible
human being’s autopoiesis. ontogenic drifts that specifies a lineage through its con-
servation | call the ontogenic phenotypef the lineage.

d) The ontogenic drifts of the members of a reproductive ! e
phylogeny take place in reciprocal structural coupli In each particular living system, however, only one of the

with many different, and also continuously changing, liy- ontogenic courses deemed' as pqssible in the ontqggnic
ing and non-living systems that form part of the mediumPhenotype by the observer, is r.eallzed. as aresult Of'ItS in-
in which they realize their niches. As a result, every in-t€Mal dynamics under the contingencies of the particular
dividual ontogeny in living systems follows a course em- perturbations that it undergoes in its domain of existence

bedded in a system of co-ontogenies that constitutes |/th conservation of organization and adaptation. Con-
network of co-phylogenic structural drifts. This can he S€quéntly, and in general, it is only within the domain of

generalized by Saying that evolution is COﬂStitUtiVG'y apossibilities set by their different or similar initial str-
co-evolution, and that every living system is at any m _tures that different composite unities may have different

ment where itis. and has the structure that it has. as an el Similar ontogenic structural drifts under different or

pression of the present state of the domain of operati najimilar histories of perturbations in their domains of ex-

coherences constituted by the network of co-phylogehidSténce. Indeed, nothing can happen in the ontogeny of

structural drifts to which it belongs. As a result, the op- & lIVing system as a composite unity that is not permit-
erational coherences of every living system at every n_ted in its initial structure. Or, in other words, and under

stant necessarily entail the operational coherences of tHE€ understanding that the initial structure of a living-sys
whole biosphere. tem is its genetic constitution, it is apparent that nothing

o ] | can happen in the ontogenic structural drift of a living
€) The observer as a living system is not an exceptionyysiem that is not allowed in its genetic constitution as
to all that has been said above. Accordingly, an @b, teatyre of its possible ontogenies. At the same time,

server can only make distinctions that, as operation _irlllnder this understanding it is also apparent that nothing

his or her praxis of living, take place as operations withinig getermined in the initial structure or genetic constitu-

the present_state of the domain of operation_al coheltion of a living system, because for anything to occur in
ences constituted by the network of co-ontogenic and oy living system, the living system must undergo an ac-

phylogenic structural drifts to which he or she belongs. 5| ontogenic structural drift as an actual epigerftic

structural transformation that take place in an actual his-
tory of interactions in the realization of a domain of ex-

i istence. This is so even in the case of those particular
The ontqggny of every struct.ure determined system ?t rt(§ntogenic features or characters that we call genetically
with an initial structure; th'at IS the strgcture that' regﬂlz determined because they can be expected to appear in all
the system at the beginning of its existence in its incgpy, ontogenic drifts that a living system can possibly un-

tion. In living systems such initial structure is a cellular dergo up to the moment of its observation, because such
unity that may originate either a) as an single cell or s, ¢o a1 e or character will appear only if there is an actual
a small multi-cellular entity through a reproductive frac-

i ontogeny. In these circumstances, a biological system of
Fure from a cellular maternal system Whogse organizat Oqineages, or system of phylogenies, is defined by the on-
It (Tlorllservles, or b) ?S a smgll_e .Cdb novd frﬁm hon- , togenic phenotype conserved in the living systems that
cellular € ements. n every living system the _syste TSconstitute it through their sequential reproductions. As a
initial structure constitutes the structural startingrpoi result, all the members of a system of lineages resemble
that specifies in it what an observer sees as the confi '

. B : '%ach other through the ontogenic phenotype that defines
uration of all the courses of ontogenic drifts that it may system of lineages, and not through a common ge-

undergo_ under different cwcumstan_ces of m_teractlo_n Mhetic constitution maintained by means of a genetic flow.
the medium. As aresult, what constitutes a lineage in ljv-

7.9 Ontogenic possibilities

8de nova anew, afresh, over again from the beginning.

9phenotype A type of organism distinguishable from others by obsele&batures; the sum total of the observable features ofdimittual,
regarded as the consequence of the interaction of its ge@etith its environment.

20epigenesis The formation of an organic germ as a new prodtipry of opigenesis the theory that the germ is brought into existence (by
successive accretions), and not merely developed, in tleegs®f reproduction.
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terms, the present state of any system or entity distin-

7.10 Selection
An observer m laim that th twal ontogeni uished, is always that of a node in an ongoing network
observer may cla at the actual ontogenic coufSey co-phylogenic and co-ontogenic structural drifts. At

followed by the structural changes of a I|V|n_g system S'the same time it also follows that as long as it is distin-
moment by moment, selected by the medium from the

i A ' that h h . %uished, any system is distinguished in conservation of
many other ontogenic courses that he or she consige rganization and adaptation in its domains of existence,
available to it at every instant along its life history. Ye

tict lection d not take pl in the life hist ’ and that a domain of existence is a domain of structural
Sf c Iy,'se ec ? O_er‘; CI).f ah.etp acef i e e ts 0 ycoupling that entails all the operational coherences that
ot a fiving system. € e nistory of & fving SyStem ., 5ke possible the system that specifies it. Or, in other

IS :jhe tr;]artlculsr course f(;llowe(:_ bBI/ Its ontogemchln words, from all that | have said so far it follows: first, that
underthe contingencies of a particular sequence ot in erévery entity that is distinguished is distinguished in eper
actions. As such, a life history is deterministically ge

" ational correspondence with its domain of existence, and,

erattetrjnmzta:t aftter:rlnstﬁr:: asv\t:e tsrtruft:”ﬁ Oc]; Terru\i/m herefore, that each living system distinguished is neces-
Zys em cha 'tges t'oug S0 St uc .ltjha,:hy N Z. € arily distinguished in adequate action in its domain of
ynamics In Its continuous encounter wi € Mediumagyctural coupling; second, that an observer can only

an independent entity, and Iasts_whll_e the living syst mdistinguish that which he or she distinguishes, and that
lasts. Each ontogeny therefore, is uniquely generate

: : e or she does so as an expression of the operational co-
it takes place as a process that follows a course with

i . . X erences of the domain of praxis of living in which he
actual alternatives or decision points along it. The d f-Or she makes the description. Let us now consider the
ferent ontogenic courses that an observer may desc ilO&uestion of cognition with all that | have said in mind.
as possible for a living system, are alternative ontogenic
courses only for her or him as she or he imagines the .
living system in different circumstances in the attempt8.1  Cognition

to predict the one that W'l! take place Wh'le she or hejisgjnce the only criterion with which we assess cognition
unable to compute it by virtue of not being able to treatis our assessment of adequate action in a domain that we

ghe “V'r.'g sdystem andT':]he medium as a knowr|1_ struct rr]es ecify with a question, | proposed, in section 2 of this
etermined system. The same argument applies to N3fticle, that my task in explaining cognition as a biologi-

an observer can say about the phylogenic structural dfift, | yhenomenon was to show how adequate action arises
or about the historic genetic change in the population

h b i fact d h K t sel in any domain during the operation of a living system.
What an observer in fact does when speaking of seleCryig | haye done in the previous sections by showing that

gpn in relatlol? to living systems, ;hen(,j Is to referl :10' a a living system is necessarily always engaged in adequate
Iscrepancy between an expected and an actual NiStOLeion in the domain in which it is distinguished as a liv-

ical olutc.ot:ner; a.nd h(_e O(; §hehdoes lso by_comga;:ng th%g system in the praxis of living of the observer. And |
actua. with the imagine |n_t_ € phylogenic an t_e OM"have shown that this is so because it is constitutive of the
togenic structurgl drifts of living systems. Sglectlon S phenomenon of observing that any system distinguished
not the mechanism _that generates phy!ogenlc Structiral 14 pe distinguished both in conservation of organiza-
change and adaptation. In fact, ontogenic and phylogenigo, ang of structural coupling and as a node in network
structural changes and adaptation need not be expla n%? structural drifts. In the distinction of living systems,

— they afr? constitutive feat”urﬁs c;]fthe and't'oln of g “their distinction as entities engaged in adequate action
istence of living systems. All that has to be explained|is,qjgts in bringing them forth, in the praxis of living

tEe COllirse floIIovv.edI.b.y the contmuc‘t))ushs.tructural changey e observer, both in conservation of autopoiesis and
that takes place in living systems, both in ontogeny andy¢ 5 yantation and as a moment in their ontogenic drift

phylogeny, and this is explained by the mechanism Ofin a medium. In other words, | have shown that for any

particular circumstance of distinction of a living system,
conservation of living (conservation of autopoiesis and
of adaptation) constitutes adequate action in those cir-
cumstances, and, hence, knowledigng systems are
cognitive systems, and to live is to knoBut, by show-

ing this | have also shown that any interaction with a liv-

It follows from all that | have said about systems thating system can be viewed by an observer as a question
they exist only in conservation of organization and con-posed to it, as a challenge to its life that constitutes a
servation of adaptation as constitutive conditions ofrthei domain of existence where he or she expects adequate
existence, and that this applies to the observer as a livingction of it. And, at the same time, | have also shown,
system as well. It also follows that the present state|othen, that the actual acceptance by the observer of an an-
any living system, the observer included, or, in generalkwer to a question posed to a living system, entails his

structural drift.

8. The Answer

8.0 Domain of Existence and Praxis
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or her recognition of adequate action by the living sys-entailing that different living systems differ in their do-
tem in the domain specified by the question, and that thisnains of adequate actions (domains of cognition) to the
recognition of adequate action consists in the distinctiorextent that they realize different niches; and d) in show-
of the living system in that domain under conditions of ing that the domain of adequate actions (domain of cog-
conservation of autopoiesis and adaptation. In what folnition) of a living system changes as its structure, or the
lows | present this general explanatory proposition undestructure of the medium, or both, change while it con-
the guise of a particular scientific explanation: serves organization and adaptation.

As the same time, it is apparent from all the above

a) The phenomenon to be explaingladequate action S )
by a living system at any moment in which an observerthat what | say of cognition as an explanation of the
distinguishes it as a living system in action in a particularPraxis of living takes place in the praxis of living, and
domain. And | propose this as the phenomenon to be Lhat to the extent that what | say is effective action in

plained in the understanding that the adequate action dpe generation of the_phenomena of cognition, what | say
a living system are its interactions with conservation pff@kes place as cognition. If what | say sounds strange,

class identity in the domain in which it is distinguished. It IS Only because we are in the habit of thinking about

, L ) | cognition in the explanatory pathway of objectivity with-
b) Given that structural coupling in its domain of exig- parenthesis, as if the phenomenon connoted by the
tence (conservation of adaptation) is a condition of eXiSyyqrq cognition entailed pointing to something whose ex-
tence for any system distinguished by an obsef®, | sience can be asserted to be independent of the pointing
generative mechanism for adequate actiana living | ¢ the observer. | have shown that this is not and cannot
system as a structurally changing system, is the StlUGsg the case. Cognition cannot be understood as a biolog-
tural drift with conservation of adaptation through which ;| phenomenon if objectivity is not put in parentheses,
it stays in continuous adequate action while it realizés,, can it be understood as such if one is not willing to
its niche, or disintegrates. Since a system is distingy|i0 all the consequences of such an epistemological
guished only in structural coupling, when an observer, ¢
distinguishes a living system he or she necessarily distin-

. o S , Iy M Let us now treat human operation in language as one
guishes it in adequate action in the domain of its distinc-¢ the phenomena which takes place as a consequence of

tion, and distinguishes it as a system that constitutivelyy, operation of cognition as adequate (or effective) ac-
remains in structural coupling in its domain of existenceion |t is particularly necessary to proceed in this man-
regardless of how much its structure, or the structure, 0fer hecause our operation in language as observers in the
the medium, or both, change while it stays alive. praxis of living is, at the same time, our problem and our
instrument for analysis and explanation.

=y

c) Given the generative mechanism proposed int(is,
following phenomena can be deducdedtake place in
the domain of experience; ofan pbserver: !) the obse 6?2 Language
should see adequate action taking place in the form o

coordinated behavior in living systems that are in co-We human beings are living systems that exist in lan-
ontogenic structural drift while in recurrent interaction guage. This means that although we exist as human
with conservation of reciprocal adaptation; ii) the ob- beings in language and although our cognitive domains
server should see that living systems in co-ontogeny segidomains of adequate actions) as such take place in
arate or disintegrate, or both, when their reciprocal adapthe domain of languaging, our languaging takes place
tation is lost. through our operation as living systems. Accordingly,

in what follows | shall consider what takes place in lan-

domain of experiences of an observer in the dynamic%“age[’] as language arises as a biological phenomenon
:

of constitution and realization of social systems, and|in otm the aﬁeranon oft_llvmgf syster_nst|_n recudrre(;lt th_r-
all circumstances of recurrent interactions between [jy-2¢10NS With conservation ot organization and adaptation

ing systems during their ontogenies, in what appears t hrough their co-ontogenic structural drift, andthus.show
us as learning to live together. One of these cases is|o pnguage as a consequence of t,h,e same mechanism that
human operation in language. explains the phenomena of cognition:

d) The phenomena deduced () are apparent in th

The satisfaction of these four conditions results: a) ina) When two or more.autop0|et|c systems interact recur-
the validation, as a scientific explanation, of my prop _rently, and the Qynamm structure Qf each follows acourse
sition that cognition as adequate action in living syste ,f chan.ge contingent upon the history of ea(?h S Interac-
is a consequence of their structural drift with consenya-10NS With the others, there is a co-ontogenic structural
tion of organization and adaptation; b) in showing thatdr'ft that gives rise to an ontogenically established do-

adequate action (cognition) is constitutive to living sy _main of recquent mteract(ljons petV\;een them V\llh'Ch g_p-
tems because it is entailed in their existence as such; ) }ea"s {0 an observer as a domain of consensual coordina-

tions of actions or distinctions in an environment. This
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co-ontogenically established domain of recurrent inter-guage. Finally, | claim that all the phenomena that we as
actions | call a domain of consensual coordinations |ofobservers distinguish in our operation in language arise
actions or distinctions, or, more generally, a consensuaih the living of living systems, through their co-ontogenic
domain of interactions, because it arises as a particulastructural drift when this results in an ongoing process of
manner of living together contingent upon the uniqueconsensual coordinations of actions, as a consequence of
history of recurrent interactions of the participants dur-the proposed mechanism for the generation of the phe-
ing their co-ontogeny. Furthermore, because an obsefveromenon of cognition.

can describe such a domain of recurrent interaction ir&) Languaging takes place in the praxis of living: we
semantic terms, by referring the different coordinations,,; man beings find ourselves as living systems immersed
of actions (or distinctions) involved to the different con- i, it In the explanation of language as a biological

sequences that they have in the domain in which they A"Bhenomenon it becomes apparent that languaging arises,

distinguished, 1 also call a consensual domain of Interyypen jt arises, as a manner of coexistence of living sys-
actions a linguistic domain. Finally,

_ ; ally, I call the behavior o mg  As such, languaging takes place as a consequence
through which an organism participates in an or_ltog_e I%f a co-ontogenic structural drift under recurrent consen-
domain of recurrent interactions, consensual or linguisti 55| interactions. For this reason, language takes place as
according to whether | want to emphasize the ontogeNic, gystem of recurrent interactions in a domain of struc-

origin of the behavior (consensual), or its implications |n 4 coupling. Interactions in language do not take place
the present state of the ongoing interactions (linguistic); 5 domain of abstractions: on the contrary, they take
Similarly, | s_pe_ak <_)f coordinatk_)ns of actions or coordi- place in the concreteness of the bodyhoods of the par-
nations of distinctions, according to whether | want [Oyjcinants. Interactions in language are structural intera
emphasize what takes place in the interaction in the relagans Notions such as transmission of information, sym-
tion to the participants (coordinations of actions), or vha bolization, denotation, meaning, or syntax, are secondary
takes place 'in the interaptipn; in relation to an enviran+, the constitution of the phenomenon of languaging in
ment (coordinations of distinctions). the living of the living systems that live it. Such notions

b) When one or more living systems continue their cp-arise as reflections in language upon what takes place in
ontogenic structural drift through their recurrent intera] languaging. It is for this reason that what takes place
tions in a consensual domain, it possible for a recursjonn language has consequences in our bodyhoods, and the
to take place in their consensual behavior resulting in thelescriptions and explanations that we make become parts
production of a consensual coordination of consenspabf our domain of existence. We undergo our ontogenic
coordinations of actions. If this were to happen, whatand phylogenic drifts as human beings in structural cou-
an observer would see would be that the participants opling in our domain of existence as languaging systems.
a consensual domain of interactions would be operatind\s such, language takes place in the praxis of living of
in their consensual behavior making consensual distincthe observer, and also generates the praxis of living of
tions upon their consensual distinctions, in a process thahe observer.

would recursively make a consensual action a consgn-

sual token for a consensual distinction that it obscurgs

Indeed, this process is precisely what takes place in u9- COI”ISGC{UGI’]CGS
languaging in the praxis of living. Accordingly, | clai ) )
that the phenomenon of language takes place in the [cotN€ €xplanation that | have given for the phenomenon of
ontogeny of living systems when two or more organis gcognition has several fundamental consequences which |

operate, through their recurrent ontogenic consensual irshall now consider:

teractions, in an ongoing process of recursive consgn-

sual coordinations of consensual coordinations of action9.1  Existence entails cognition in living sys-

or distinctions (Maturana, 1978). Or, in other words, tems

| claim that such recursive consensual coordination|of

consensual coordinations of actions or distinctions in anyl© the extent that cognition is the operation of a living
domain, is the phenomenon of language. Furthermorg, $ystem in its domain of structural coupling, that is, in
claim that objects arise in language as consensual cpofts domain of existence, existence of living systems en-
dinations of actions that operationally obscure for furthe tails cognition in their realization as such, not as a char-
recursive consensual coordinations of actions by the pbacterization or as a representation or as a disclosure of
servers the consensual coordinations of actions (distincsomething independent of them. Cognition as a biolog-
tions) that they coordinate. Objects are, in the proceséal phenomenon takes place in a living system as it op-
of languaging, consensual coordinations of actions thagrates in its domain of perturbations, and as such it has
operate as tokens for the consensual coordinations of af© content and is not “about” anything. Therefore, when
tions that they coordinate. Objects do not pre-exist l[anWe say that we knoveome-thingwe are not connoting
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what happens in the mechanism of the phenomenon d.3 Language is the human cognitive do-
cognition as a biological phenomenon, we are reflectingmain
in language upon what we do.

Human beings as living systems operating in language
operate in a domain of recursive reciprocal consensual
perturbations that constitutes their domain of existence
as such. Therefore, language as a domain of recursive
consensual coordinations of actions is a domain of exis-
" tence, and, as such, a cognitive domain defined by the
recursion of consensual distinctions in a domain of con-
_sensual distinctions. Furthermore, human beings as liv-
Oing systems operating in language constitute observing,

the word cognition is historically bound to them through and become observers,. by .br|ng|ng fqrth ob!ec?ts as pri-
us. Within this restriction we as observers can say thaf"a"V consensual coordinations of actions distinguished

there are as many domains of cognition as there are d&hrough secondary consensual coqrdinations of action_s
mains of existence specified by the different identiti gin @ Process that obscures the actions that they coordi-

that living systems conserve through the realization Oinaf[e. Human be'”gs’ therefore, exist in the_ domain of
their autopoiesis. These different cognitive domains n-ObJeCtS_ that they brlng forth thro_ugh languaging. At_ the
tersect in the structural realization of a living system same time, human beings by existing as observers in the

living systems realize the different identities that defi edomain of objects brought forth through languaging, ex-

them as different dimensions of simultaneous or succes'—St in a domain that allows them to explain the happen-

sive structural couplings, orthogonal to the fundam n—ing of t_heir_ living in anguage thrqugh r_eference to their
tal structural coupling in which the living system real- operation in a domain of dynamic reciprocal structural

izes its autopoiesis. As a result, these different cogni-COUplmg'
tive domains may appear or disappear simultaneously or
independently according to whether the different struc-9.4  Objectivity

turally intersecting unities that specify them integrate |0 Obiects arise in lan nsensual rdinations of
disintegrate independently or simultaneously (see sec:- JECIS arise In language as consensual coordinations o
ctions that in a domain of consensual distinctions are

tion 7.6, page 12). Thus, when a student graduates, tht%k f basi dinati £ acti hich
cognitive domain specified by the operation in the do—tﬁ ensb or morew_tiswt(ioor ina |0nsd0 atc_:;)nT, whic

main of structural coupling that defines the identity “st _they obscure. bi Itoub anguagi_ant OUIS' € language
dent” disappears together with the disintegration of the €re are no Objects, because objecls only arise as con-
student, or, when a bachelor marries, the cognitive pSensual coord!nat!ons of actions in the recursion c.)f con-
main that the identity “bachelor” defines as a domain ofs.e.nsual coordinations of actions th.at languaging is. For
operational coherences in structural coupling, disagp a#lvmg _systgms_ that do not Oper?te in language there are
together with the disintegration of the bachelor. Cop-"° objects; or in other words, objects are not part of their

versely, when a student graduates and a bachelor mar, ie%ognmve domains. Since we human beings are objects

the identities “graduate” and “husband” appear with t eln’ a domain of objects that we bring forth and operate

corresponding cognitive domains specified by the op racPon in language, language is our peculiar domain of ex-

tional coherences that these entities entail. istence and our peculiar cognitive domain. Within these

It follows, therefore, that a living system may opera ecircumstance_s, objectivi_ty a”S?S in Ian_gl_Jage_ as a man-
in as many different cognitive domains as there are if.ner of operating with objects without distinguishing the

ferent identities that the different dimensions of its str 3ct|o:1ist;[hst thr?y obscurne. tlnntht|is rr]nanfnernof cr>]pera|1t|ng,r
tural coupling allow it to realize. It also follows tha escriptions arise as concatenations of consensuai coor-

the different identities that a living system may reall edlnatlons of actions that result in further consensual-coor

are necessarily fluid, and change as the dimensions o i,gmatlons of actions which, if performed without distin-

structural coupling change with its structural drift in the guishing how ObJeCtS arise, can be d|st|r_19u|s_,hed as man-
happening of its living. To have an identity, to operate jin ners of languaging that Fake place as 'f. objects e.X'Ste.d
a particular domain of cognition, is to operate in a partiC_out3|de of language. Objects are operational relations in

ular domain of structural coupling. languaging.

9.2 There are as many cognitive domains
as there are domains of existence

| speak of cognition only in relation to living system
This is arbitrary since what | have said in relation to e
istence applies to every entity brought forth through
operation of distinction. Therefore, | make this distin
tion only because | am speaking of living systems a
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9.5 Languaging: operation in a domain of
structural coupling

which they participate, constituting a system of recur-
sive distinctions in which systems of distinctions become
. objects of distinction. Such recursive distinctions of dis

To the extent that language arises as a consensual domajRctions in the happening of living in language that bring

in the co-ontogenic structural drift of living systems in- fortn systems of objects, constitute the phenomenon of
volved in recurrent interactions, the organisms that 9pyescription. As a result, all that there is in the human do-
erate in language operate in a domain of reciprocal £omain are descriptions in the happening of living in lan-

ontogenic structural coupling through reciprocal struc-guage which, as happenings of living in language, be-
tural perturbations. Therefore, to operate in languaggome objects of descriptions in language. Descriptions,
is not an abstract activity as we usually think. To lah-powever, do not replace the happening of living that they
guage is to interact structurally. Language takes place igonstitute as descriptions; they only expand it in recur-
the domain of relations between organisms in the recUrsions that follow its operational coherences. Accord-
sion of consensual coordinations of consensual coofdigly, scientific explanations, as systems of descriptions
nations of actions, but at the same time language takégo not replace the phenomena that they explain in the
place through structural interactions in the domain ofqomain of happening of living of the observer, but bring

the bodyhoods of the languaging organisms. In othefqth operational coherences in that domain that allow for
words, although languaging takes place in the social dof ther descriptions in it.

main as a dance of recursive relations of coordinations

of actions, interactions in language as structural interac 7 Self . . ith |
tions are orthogonal to that domain, and as such trighe?" elf-consciousness arises with language

in the bodyhoods of the participants structural changesor a living system in its operation as a closed system,
that change as much the physiological background (emahere is no inside or outside; it has no way of making the
tional standing) on which they continue their languaginggistinction. Yet, in language such a distinction arises as
as the course that this physiological change follows. The particular consensual coordination of actions in which
result iS that the SOCia| reCUI‘Sive COOI’dinationS Of aﬁl n the participants are recursive|y brought forth as distinc-
that constitute languaging, as elements of a domain ofions of systems of distinctions. When this happens, self-
recursive operation in structural coupling, become pargonsciousness arises as a domain of distinctions in which
of the medium in which the participant living systems the observers participate in the consensual distinctibns o
conserve organization and adaptation through the stiugheir participations in language through languaging. It
tural changes that they undergo contingent to their parfo|lows from this that the individual exists only in lan-
ticipation in that domain. Thus, although the domalingyage, that the self exists only in language, and that self-
of coordinations of actions and the domain of structutalconsciousness as a phenomenon of self distinction takes
change of the participants in language do not intersecty|ace only in language. Furthermore, it also follows that
their changes are coupled orthogonally through the strlcsince language as a domain of consensual coordinations
tural interactions that take place in language. As the badyf actions is a social phenomenon, self-consciousness is
changes, languaging changes; and as languaging changggocial phenomenon, and as such it does not take place
the body changes. Here resides the power of wordsyithin the anatomical confines of the bodyhood of the
Words are nodes in coordinations of actions in languagtiving systems that generate it; on the contrary, it is ex-

ing and as such they arise through structural interactiongsrnal to them and pertains to their domain of interactions
between bodyhoods; it is through this interplay of codr-g5 3 manner of coexistence.

dinations of actions and changes of bodyhoods that the
Id bring forth in | ing b t of t .
world we bring forth in languaging becomes part o 69.8 History

domain in which our ontogenic and phylogenic structural
The significance or meaning of any given behavior re-

drifts take place.

sides in the circumstances of its enaction, not in the char-
acteristics of the dynamics of states of the behaving liv-
_ _ ing system or in any particular feature of the behavior
Language is a system of recursive consensual coordingself. In other words, it is not the complexity of the in-
tions of actions in which every consensual coordinatibnner states of a living system or of its nervous system,
of actions becomgs an object through a recursion in th@or any aspect of the behavior itself, that determines the
consensual coordinations of actions, in a process that|bgrature, meaning, relevance or content of any given be-
comes the operation of distinction that distinguishes ithavior, but rather its placement in the ongoing historical
and constitutes the observer. In these circumstance kocess in which it arises. The higher human functions
participants in a language domain can be observers Witgo not take place in the brain; language, abstract think-
respect to the sequences of coordinations of actions ithg, |ove, devotion, reflection, rationality, altruismeet

9.6 Language is a domain of descriptions
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are not features of the dynamics of states of the humawhat permits the production of language as this arises
being as a living system or of its nervous system as avhen the internal recursiveness of the dynamics of states
neuronal network; they are social historical phenomenaof the nervous system couples with the recurrence of so-
At the same time, history is not part of the dynamics pfcial consensual coordinations of actions, giving rise to
states of a living system because this latter takes placthe recursion of consensual coordinations as an ongoing
only in the present, instant after instant, in the operatiorprocess in the generation of social behavior.

of its structure in changes that occur out of time. History, = The ongoing recursive coupling of behavioral and
time, future and past — as well as space — exist in lanstructural changes that give origin to language, is pos-
guage as forms of explanation of the happening of livingsible because a structure determined system exists in two
of the observer, and partake of the involvement of lan-non-intersecting phenomenal domains realized through
guage in this happening of living. Therefore, it is in the orthogonally dependent structures, namely, its domain
explanation of the happening of living through the co- of states and its domain of interactions. It is our ba-
herences of language that an observer can claim that th&c double existence as structure determined systems in
structure of a living system that determines its changeswo non-intersecting but orthogonally coupled phenome-
of state in the present always embodies its history of jn-hal domains that permits us in our operation in language
teractions because it continuously arises in the present ito generate endless orthogonally interdependent and yet
a structural drift contingent to such history. non-intersecting phenomenal domains in the happening
of our living.

9.9 The nervous system expands the do
main of states of the living system

For living systems to operate in language, the diversjtylhe nervous system is a closed network of interacting
and plasticity of their internal states must match the di-active neuronal elements (neurons, effectors and recep-
versity of the changing circumstances generated in theitors) that are structurally realized as cellular compagient
recursive consensual coordinations of actions. In othepf the organism. As such, it operates as a closed net-
words, although language does not take place within thavork of changing relations of activity between its com-
bodyhood of the living system, the structure of the liviig Ponents; that is, it is constitutive to the organization of
system must provide the diversity and plasticity of stajeghe nervous system that any change of relations of ac-
required for language to take place. The nervous systertivity between its components leads to further changes
contributes to the fulfillment of these requirements by €x-0f relations of activity between them, and that in that
panding the domain of states of the organism through th&ense it operates without inputs or outputs. Therefore,
richness of its dynamics as a closed network of changjng@ny action upon an environment that an observer sees as
relations of neuronal activities (see Maturana 1983), gnd result of the operation of the nervous system, is a fea-
by expanding in the organism the domain of its changegure of the structural changes that take place in the ner-
of states that follow in it a course contingent upon both jtsvous system as a cellular network, and not a feature of
own changes of states and its interactions in the medilinits operation as such. Indeed, the operation of the ner-
And, this the nervous system does: a) by admitting thevous system and the actions of the organism take place
interactions of the organism as orthogonal perturbationg? non-intersecting phenomenal domains realized by or-
from the medium, a condition that makes its structuralthogonally related structures. Similarly, any perturbati
drift as a cellular network, as well as the structural drift of the medium impinging upon the organism is a per-
of the organism and its participation in the generation|ofturbation in the structure of the nervous system, not an
behavior, contingent upon the history of those interacinput into the nervous system’s dynamics of states, and
tions; and b) by admm:mg orthogona| interactions fro if this dynamic of states Changes it does so because the
the components of the organism, a condition that make§tructure of the nervous system changes in a manner con-
its structural drifts as a cellular network, as well as thetingent to the perturbation, not because it admits an input
structural drift of the organism and its participation in o its operation. As aresult, all that takes place in the ner-
the generation of behavior, recursively contingent upprvous system is a dance of changing relations of neuronal
the dynamics of structural changes of the organism. Théctivities that in the domain of structural coupling where
result of all this for the organism (including its nervous the observer beholds the organism appears as a dance of

system) is the possibility of the recursive involvement pfchanging configurations of effector-sensor correlations.
its dynamics of states with the ongoing flow of its owin An observer that sees an effector-sensor correlation as an

dynamics of states through its behavior, if it has suffi-adequate behavior does so because he or she beholds the
cient plasticity in the nervous system and participates irPrganism in the domain of structural coupling in which

a sufficiently large domain of recurrent interactions with the distinguished behavior takes place in the flow of its
other organisms. Indeed, this recursive involvement igconservation of adaptation. The organism in its operation

9.10 Observing takes place in languaging
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does not act upon an environment, nor does the nervoustersection of domains or relations in the closed opera-
system operate with a representation of an environmertion of the nervous system through its coupling to the in-
in the generation of the adequate behavior of the organteractions of the organism, is the possibility of the agsin
ism; the environment exists only for an observer (see seof self observing as the closed operation of the nervous
tion 6.13, page 9), and as such it is a phenomenon afystem becomes recursive when it couples to the dynam-
languaging. ics of observing as two or more organisms generate a re-
That the nervous system should operate as a closeclirsive domain of coordinations of actions. That is, the
network of changing relations of activity between its operation of the nervous system as a closed network of
components, and not with representations of an envirpninteractions (relations of activity) permit observing and
ment, has two fundamental consequences: a) for the jofihe observer to arise as operations in language brought
eration of the nervous system, everything is the same; diorth through the operational coherences of languaging.
in other words, all that takes place in the operation of theOr, in other words, since the operation of the nervous
nervous system are changes of relations of activity besystem appears in the domain of operation of the organ-
tween its components, and it does not distinguish in|itdsm as sensory-effector correlations, observing is coor-
operation whether its changes of state arise through whatination of bodyhoods of observers through their gen-
an observer sees as external structural perturbations; leration of a choreography of interlaced sensory-effector
for the observer, the organism operates in many differcorrelations, because all that there is for the operation
ent domains of structural coupling which intersect op-of the nervous system of the observer in observing is its
erationally in the domain of states of the nervous sys-<closed dynamics of changing relations between its neu-
tem through the the structural perturbations triggered irronal components. It is only for an observer who sees
it by the interactions of the organism in these differgnttwo or more interacting organisms in his or her praxis of
domains. As a result of this circumstance several thingsiving, that the sensory-effector correlations of these or
happen that are relevant for the things happening that|arganisms appear recursively involved with each other in
relevant for the understanding of the domains of realjtya network of recursive sensory-effector correlations con-
that the observer brings forth (see following sectiong).stituted through the orthogonal interactions of their ner-
Firstly, an observer can always treat a state of activitywous systems. And, finally, it is only for an observer that
of the nervous system (a configuration of changes of resuch a network of recursive sensory-effector correlations
lations of activity) that arises as a result of a particularbecomes language and constitutes a meta domain (with
interaction of the organism as a representation of that|inrespect to the operation of the nervous system) where
tegration, and can do so by constituting the domain|ofexplanations and observing take place; when the organ-
descriptions as a meta phenomenal domain in which botism’s recurrent interactions become a recursive system of
the organism and the circumstance of its interactions areonsensual coordinations of consensual coordinations of
distinguished together. Secondly, different states of acactions.
tivity of the nervous system that for an observer repre-
sent interactions of the organism in non-intersectin e- . . .
nomenal domains (differgnt domains of structuralgcp u-lo- The domain of phyS|CaI exIs-
pling), can affect each other and give rise to behaviorgence
of the organism that constitute meta domains of reja-
tions between the phenomena that take place in thesg domain of existence is a domain of operational coher-
non-intersecting phenomenal domains. Thirdly, the metances entailed by the distinction of a unity by an observer
domains of relations established through the operationgh his or her praxis of living. As such, a domain of ex-
intersection in the domain of states of the nervous sysistence arises as the domain of the operational validity
tem of otherwise non-intersecting phenomena that afisef the properties of the unity distinguished if it is a sim-
in the operation of the organism in its different domai Sp|e unity, or as the domain of Va||d|'[y of the properties
of structural coupling, constitute, through the behavidrsof the components of the unity distinguished if the unity
that these intersections generate, new domains of st Uglistinguished is a composite one. As a consequence, the
tural coupling of the organism that do not intersect with distinction of a unity entails its domain of existence as
the others. And, fourthly, the operational intersection Ofa Composite unity that includes the distinguished unity
the different domains of interactions (different domai Sas a component. Therefore, there are as many domains
of structural coupling) of an organism in the operation pfof existence as kinds of unities an observer may bring
its nervous system, allows it to operate in recurrent interforth in his or her operations of distinction. In these cir-
actions with other organisms in the continuous recursjvesumstances, since the notion of determinism applies to
generation of meta-domains of relations which becomehe operation of the properties of the components of a
phenomenal domains in their own right in the ongoingunity in its composition (see sections 6.9, page 8, and 7.4,
flow of those recurrent interactions. The result of all this page ]_0), all domains of existence, as Composite entities
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that include the unities that specify them, are determinisv) Since everything said is said by an observer to an-
tic systems in the sense indicated above. This has ceftamther observer, and since objects (entities, things) arise
consequences for us living systems existing in languagen language, we cannot operate with objects (entities or
and for the explanations that we generate as such beingthings) as if they existed outside the distinctions of dis-

The following are some of these consequences: tinctions that constitute them. Furthermore, as entities

i) Our domain of existence as the composite unities that language, objects are brought forth as explanatory ele-
we are as molecular autopoietic systems, is the do ail’ents in the explanation of the operational coherences of

of existence of our component molecules, and entails|alf’® happening of living in which languaging takes place.

the operational coherences proper to the molecular exVithout observers nothing exists, and with observers ev-
ything that exists exists in explanations.

istence. Therefore, our existence as autopoietic systenfs.
implies the satisfaction of all the constraints that the djs vi) As we put objectivity in parenthesis because we rec-
tinction of molecules entails, and our operation as molecognize that we cannot experientially distinguish between
ular systems implies the determinism entailed in the diswhat we socially call perception and illusion, we accept
tinction of molecules. that existence is specified by an operation of distinction:

ii) If we distinguish molecules as composite entiti S,nothing pre-exists its distinctionin this sense, houses,

they exist in the domain of existence of their componenjtsPErSONs, atoms or elementary particles, are not differ-
and as such their existence implies the satisfaction of thNt- Als0 in this sense, existence as an explanation of
determinism that the distinction of the latter entails. Theth® Praxis of living of the observer, is a cognitive phe-
same applies to the decomposition of the components dfomenon that reflects the ontology of observing in such
molecules, and so on recursively. Since unities and theiPr@Xis of living, and not a claim about objectivity. There-
domains of existence are brought forth and specified irfore: With objectivity in parenthesis, an entity has no con-

their distinction in the happening of living of the obt tinuity beyond or outside that specified by the coherences
server, the only limit to the recursion in distinctions {s that constitute its domain of existence as this is brought

the limit of the diversity of experiences of the observ pforthinits distinctic_)n. The claim t.hat the house to whigh

in his or her happening of living (praxis). | return every evening from work is the same that | left in

] - ) the morning, or that whenever | see my mother | see the
lii) Since the observer as a living system is & COMPPSgame person that gave birth to me, or that all the points
ite entity, the observer makes distinctions in his or herys ihe path of an electron in a bubble chamber are traces
interactions as a living system through the operation| Ofgf by the same electron, are claims that constitute cog-
the properties of his or her components. If the obserVepsive statements that define sameness in the distinction
uses an instrument, then his or her distinctions take placgs ihe unity (house, mother, or electron) as this is spec-
through the operation of the properties of the instrumentise in the operation of distinction that brings it forth
as if this were one of its components. The result of allyygether with its domain of existence. Since according
this is that an observer cannot make distinctions outsid¢, 5| that | have said, cognitive statements are not, and
its domain of existence as a composite entity. cannot be, statements about the properties of indepen-
iv) Descriptions are series of consensual distinctignglent objects, sameness is necessarily always a reflection
subject to recursive consensual distinctions in a comby the observer in the process of observing in the do-
munity of observers. Observers operate in languagenain of existence that he or she brings forth in his or her
only through their recursive interactions in the domaindistinctions. Furthermore, since no entity can be distin-
of structural coupling in which they recursively coord|- guished outside its domain of existence as the domain of
nate consensual actions as operations in their domains ofperational coherences in which it is possible, every dis-
experiences through the praxis of their living. Therefore tinction specifies a domain of existence as a domain of
all interactions in language between observers take plaggossible distinctions; that is, every distinction spesifie
through the operation of the properties of their compo-a domain of existence as a versum in the multiversa, or
nents as living systems in the domain of their reciprocalcolloquially, every distinction specifies a domain of real-
structural coupling. Or, in other words, we as human be-ty.

ings operate in language only through our interaction
our domain of existence as living systems, and we can

ir'{/ii) A scientific explanation entails the proposition of a
ha V 3 ) ¢ echanism (or composite entity) that, if realized, would
make descriptions that entail interactions outside this Ogenerate the phenomenon to be explained in the domain
main. As a consequence, although language as a domalfj experiences (praxis or happening of living) of the ob-
of recursive consensugl distinctions is open to unenq NQerver (see section 4, page 2). The generative character
recursions, language is a closed operational domain i the scientific explanation is constitutive to it. Indeed,

the sense that it is not possible to step outside languaggs ontological condition in science carries with it the le

through language, and descriptions cannot be characteriitimacy of the foundational character of the phenomenal
zations of independent entities.
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domain in which the generative explanatory mechanisnand that languaging constitutes them. We talk as if things
takes place, as well as the legitimacy of treating everyexisted in the absence of the observer, as if the domain of
entity distinguished as a composite unity, asking for theoperational coherences that we bring forth in a distinc-
origin of its properties in its organization and structure.tion would operate as it operates in our distinctions re-
And because this is also the case for our common senggardless of them. We now know that this is constitutively
explanations in our effective operation in our daily life, | not the case. We talk for example, as if time and matter
seems natural to us to ask for a substratum independemtere independent dimensions of a physical space. Yet, it
of the observer as the ultimate medium in which evety-is apparent from my explanation of the phenomenon of
thing takes place. Yet, although it is an epistemologicalcognition that they are not and cannot be. Indeed, time
necessity to expect such a substratum, we constitutivelgnd matter are explanations of some of the operational
cannot assert its existence through distinguishing it as aoherences of the domains of existence brought forth in
composite entity and thereby characterize it in terms|othe distinctions that constitute the ongoing languaging in
components and relations between components. In|othe praxis of living of the members of a community of
der to do so, we would have to describe it, that is, weobservers. Thus, time — with past, present, and future
would have to bring it forth in language and give it form — arises as a feature of an explanatory mechanism that
in the domain of recursive consensual coordinations| ofvould generate what the observer experiences as succes-
actions in which we exist as human beings. Howeversive non-simultaneous phenomena; and matter arises as
to do so would be tantamount to characterizing the suba feature of an explanatory mechanism that would gen-
stratum in terms of entities (things, properties) thatearis erate what he or she experiences as mutually impenetra-
through languaging, and which, as consensual distincble simultaneous distinctions. Without observers noth-
tions of consensual coordinations of actions, are constiing can be said, nothing can be explained, nothing can be
tutively not the substratum. Through language we re<claimed, ... in fact, without observers nothing exists, be-
main in language, and we lose the substratum as soop @sause existence is specified in the operation of distinction
we attempt to language it. We need the substratum [foof the observer. For epistemological reasons, we ask for
epistemological reasons, but in the substratum there|ar@ substratum that could provide an independent ultimate
no objects, entities or properties; in the substratum thergustification or validation of distinguishability, but, ifo

is nothing (no-thing) because things belong to languageontological reasons, such a substratum remains beyond
In other words, nothing exists in the substratum. our reach as observers. All that we can say ontologically
viii) Distinctions take place in the domain of experj- about the substratum that we need for epistemological

ences, in the happening or praxis of living of the obseryef €2S0Ns, is that it permits what it permits, and that it per-
as a human being. For this reason, the domain of op rdnits all the _operat|_0_nal coherenc_es_that we bring forth in
tional coherences that an observer brings forth in the dist® happening of living as we exist in language.

tinction of a unity as its domain of existence, also occursix) As we operate in language we operate in a domain
in his or her domain of experiences as a human being asf reciprocal structural coupling in our domain of ex-
part of his or her praxis of living. Therefore, since lan- istence as composite unities (molecular autopoietic sys-
guage is operations in a domain of recursive consensuaéms), that is, we operate in the domain of existence of
coordinations of consensual coordinations of actions| irour components. Therefore, anything that we say, any
the domain of experiences of the observers as human bexplanation that we propose, can only entail distinctions
ings, all dimensions of the domains of experiences of thehat involve the operation of our components in their do-
observers exist in language as coordinations of actipnmain of existence as we operate as observers in language.
between observers. As such, all descriptions constitutédccordingly, it is in the domain where we exist as com-
configurations of coordinations of actions in some di-posite entities that we distinguish molecules, atoms, or
mension of the domains of experiences of the memberslementary particles, as entities that we bring forth in
of a community of observers in co-ontogenic structurallanguage through operations of distinction that specify
drift. Physics, biology, mathematics, philosophy, cook-them as well as the operational coherences of their do-
ing, politics, etc., are all different domains of languagin| mains of existence. If what we call the physical domain
and as such are all different domains of recursive conef existence is the domain where physicists distinguish
sensual coordinations of consensual coordinations of|aanolecules, atoms or elementary particles, then we as liv-
tions in the praxis or happening of living of the membersing systems specify the domain of physical existence as
of a community of observers. In other words, it is only our limiting cognitive domain as we operate as observers
as different domains of languaging that physics, biology,n language, interacting in the domain of existence of our
philosophy, cooking, politics, or any cognitive domain components as we bring forth the physical domain of ex-
exists. Yet, this does not mean that all cognitive domajngstence as an explanation of the happening of our living.
are the same; it only means that different cognitive do-We do not exist in a pre-existing domain of physical ex-
mains exist only as they are brought forth in languagejstence; we bring it forth and specify is as we exist as ob-
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servers. The experience of the physicist, be this in claspoetry.

sic, relativistic or quantum physics, does not reflect the

nature of “the universe”; it reflects the ontology of the .

observer as a living system as he or she operates in arll- Rea“ty

guage bringing forth the physical entities and the opera- i i

tional coherences of their domains of existence. Einsteir "€ Word “reality” comes from the Latin nouesthat
(thing), and as it is commonly used signi-

made the assertion, that scientific theories (explangtigndgn€ans “object” (t
are free creations of the human mind; and then, in w afies objectivity without parentheses. The real, and some-

seemed to reveal a paradox, he asked the question, * OWnes the really real, is meant to be that which exists
is it, if that is the case, that the universe is intelligible I"dependently of the observer. Now we know that the

through them?”. In this article | have shown that there|isCONCepts entailed in this way of speaking cannot be sus-
no paradox if one reveals the ontology of observing and@in€d. Objects, things, arise in language when a con-
the ontology of scientific explanations through putti sensual coordination of actions, by being consensually

objectivity in parenthesis. Indeed, | have shown tha gistinguished in a recursion of consensual coordinations
scientific explanation entails: ’ of actions, obscures the actions that it coordinates in the

praxis of living in a consensual domain. Since according
to this circumstance an object, a unity, is brought forth
in language in an operation of distinction that is a con-
figuration of consensual coordinations of actions, when
b) the proposition of amd hocgenerative mechanism| an object is distinguished in language its domain of exis-
also brought fortha priori in the praxis of living of the | tence as a coherent domain of consensual coordinations
observer, that if allowed to operate would generate thef actions becomes a domain of objects, a domain of re-
phenomena being explained as a consequence to be|wility, a versum of the multiversa such that all that is in it
nessed by the observer in her or his praxis of living; is all that is entailed in the consensual coordinations of

c) the operational coherence of the four operational ¢ nactions that constitute it. Every domain of existence is a

ditions that constitute its criterion of validation, asyhe domain of reality, and all domains of reality are equally
are realized in the praxis of living of the observer; and valid domains of existence brought forth by an observer

as domains of coherent consensual actions that specify
all that is in them. Once a domain of reality is brought
forth, the observer can treat the objects or entities that
From all this it follows that the explanatory mechanism constitute it both as if they were all that there is and as if
proposed in a scientific explanation is constitutively fathey existed independently of the operations of distinc-
free creation of the human mind” because it is broughtion that bring them forth. And this is so because a do-
forth constitutivelya priori in the praxis of living of the | main of reality is brought forth in the praxis of living of
observer, that is without any other justification thatdlde | the observer as a domain of operational coherences that
hoc generative character of the phenomenon explainedequires no internal justification.

It also follows from all this, that a scientific explanatio It follows from all this, that an observer operating in
constitutively explains the universe (versum) in which|it a domain of reality necessarily operates in a domain of
takes place because both the explanatory mechanism aedffective actions, and that another observer claims that
the phenomenon being explained occur, in a generativéhe first one commits a mistake or has an illusion only
relation, as non-intersecting phenomena of the same jopwhen the first observer begins to operate in a domain of
erational domain of the praxis of living of the observer. reality different from the one that the second observer
Or, in other words, it also follows from all this that since expected. Thus, if we specify the operation of distinc-
the operation of distinction specifies the entity distip-tion “ghost”, then ghosts exist, are real in the domain
guished as well as its domain of existence, a scient|fiof existence brought forth in their distinction, and we
explanation constitutively explains the universe (versum can do effective actions with them in that domain, but
in which it takes place because it brings with it the dp-they are not real in any other domain. Indeed, every-
main of operational coherences (the versum of the multithing is an illusion outside its domain of existence. In
versa) of the praxis of living of the observer that it makesother words, every domain of reality as a domain of op-
intelligible. Strictly, then, there is no paradox; scidioti | erational coherences brought forth in the happening of
explanations do not explain an independent world or unidiving of the observer in language, is a closed domain of
verse, they explain the praxis of living (the domain of effective consensual actions, that is, a cognitive domain;
experiences) of the observer making use of the same|o@mnd conversely, every cognitive domain as a domain of
erational coherences that constitute the praxis of livingoperational coherences is a domain of reality. What is
of the observer in languaging. It is here that science isincanny, perhaps, is that although different domains of

a) the proposition of a phenomenon to be explained
brought forth as such & priori in the praxis of living
(domain of experiences) of the observer;

d) the superfluity and impertinence of the assumption|o
objectivity.
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reality are seen by an observer as different domaing ofire explanatory propositions about the praxis of living
coordinations of actions in an environment, they are livedof the observer. Furthermore, matter, energy, ideas, no-
by the observer as different domains of languaging whichtions, mind, spirit or God, as explanatory propositions
differ only through their ongoing transformation in the entail different manners of living of the observer in re-
different circumstances of recursion in which they arige.cursive conservation of adaptation in the domains of op-
We as observers can explain this now by saying that, asrational coherences brought forth in their different dis-
we operate in language through our consensual interadinctions. Thus, when the observer operates with objec-
tions in the happening of living of a community of ob- tivity without parenthesis, he or she operates in an ex-
servers, our structural drift in the happening of our living planatory avenue that entails neglecting the experiential
becomes contingent upon the course of those consensuadistinguishability between what we call perception and
interactions, and that this takes place in a manner thatlusion, and when he or she operates with objectivity in
keeps the transformation of the happening of our livingparentheses he or she operates in an explanatory avenue
congruent with the domain of reality that we bring forth that entails accepting this indistinguishability as atstar

in that community of observers, or we disintegrate asing point. In the explanatory path of objectivity without
members of it. It is this that makes us observing sys-{parentheses, the observer, language, and perception, can-
tems systems capable, through language, of an endles®t be explained scientifically as biological phenomena
recursive generation of new cognitive domains (new do-because in this explanatory path it is assumed that the ob-
mains of reality) as new domains of praxis of observingserver can make reference to entities that exist indepen-
in our continuous structural drifts as living systems. dently of what he or she does, an assumption which is
contradictory with the structural determinism of the liv-
ing system and the mechanistic nature of a scientific ex-
planation; while in the explanatory path of objectivity in

) ) ) S ) arenthesis there is not such a contradiction. At the same
The self arises in language in the linguistic recursion tha ime, when one operates within any given domain of re-

brings forth the observer as an entity in the explanatior\a"ty one can operate with objectivity without parenthe-

of his or her operation in a domain of consensual diSjg without contradiction, but when a disagreement arises

tinctions.  Self-consciousness arises in language in thth another observer, and one thinks that it is not a mat-
linguistic recursiqn that brings forth the distinction Of ter of a simple logical mistake, in that explanatory path
the self as an entity in the explanation of the operatidbnne s forced to claim a privileged access to an objective
of the observer in the distinction of the self from other ra4jity to resolve it, and to deal with errors as if they were
entities in a consensual domain of distinctions. As a feyisakingsof what is. If in similar circumstances one is
sult, reality arises with self-consciousness in language agnerating with objectivity in parenthesis, one finds that
an explanation of the distinction between self and ndnye gisagreeing parties operate in different domains of
self in the praxis of living of the observer.  Self, sell- reajity, and that the disagreement disappears only when
consciousness and reality exist in language as explangrey hegin to operate in the same one. Furthermore, one
tions of the happening of living of the observer. Indeed, 554 finds that errors are changes of domain of reality in
the observer as a human being in language is primany,e gperation of an observer that he or she noticesanly
with respect to self qnd seIf—conscmuspgss, these arise @3steriori Finally, by operating in the explanatory path
he or she operates in language explaining his or her X5t gpiectivity without parenthesis we cannot explain how
periences, his or her praxis of living as such. That the;, gpserver operates in the generation of a scientific ex-
entities brought forth in our explanations should haVepanation because we take for granted the abilities of the

an unavoidable presence in our domain of existence, igpserver. Contrary to this state of affairs, if we operate

because we are realized as observers as we distinguigh the explanatory path objectivity in parentheses, sci-
these entities, in the domain of operational coherentegyiic explanations and the observer appear as compo-
that they define as we distinguish them. We do not 9o,ents in a single closed generative explanatory mecha-
through a wall in the praxis of living because we exist 8Spjgm in which the properties or abilities of the observer

living systems in the same domain of operational coneryre shown to arise in different phenomenal domain than

ences in which a wall exists as a molecular entity, andl e gne in which its components operate

wall is distinguished as a composite entity in the molec-  \ye human beings exist only as we exist as self-
ular space as that entity through which we cannot 9o agnsciousness entities in language. It is only as we exist
molecular entities. . as self-consciousness entities that the domain of physical
The observer is primary, not the object. Better, 0b-gyistence exists as our limiting cognitive domain in the
serving is a given in the praxis of living in language, ,jiimate explanation of the human observer’s happening
and we are already in it when we begin to reflect uppny jiing. The physical domain of existence is secondary
it. Matter, energy, ideas, notions, mind, spirit, God, .|..t5 the happening of living of the human observer, even

12. Self consciousness and reality
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though in the explanation of observing the human qb-

Man-Machine Studies: 313-332.

server arises from the physical domain of existence. [n- Maturana, H.R. (1978) “Biology of language: episte-

deed, the understanding of the ontological primacy of ab-
serving is basic for the understanding of the phenomemnon
of cognition. Human existence is a cognitive existence

and takes place through languaging; yet, cognition hasMaturana, H.R. (1980) “Autopoiesis:
no content and does not exist outside the effective actipns

that constitute it. This why nothing exists outside the dis-
tinctions of the observer. That the physical domain of ex-
istence should be our limiting cognitive domain does not

mology of reality”, inPsychology and biology of
language and thought Editors G.A. Miller and
Elizabeth Lenneberg. Academic Press.
reproduction,
heredity and evolution”, idutopoiesis, dissipative
structures and spontaneous social ordeEdited
by Milan Zeleny. AAAS Selected Symposium 55.
Westview.

alter this. Nature, the world, society, science, religiagn, Maturana, H.R. and F.G. Varela (198The tree of

the physical space, atoms, molecules, trees. . ., indeed all

knowledge New Science Library. Shambhala.

things, are cognitive entities, explanations of the praxis Margulis, Lyn (1981)Symbiosis in cell evolutiorFree-

or happening of living of the observer, and as such, |as
this very explanation, they only exist as a bubble of hu-
man actions floating on nothing. Every thing is cognitivi
and the bubble of human cognition changes in the con-
tinuous happening of the human recursive involvement
in co-ontogenic and co-phylogenic drifts within the do-
mains of existence that he or she brings forth in the pr
of living. Every thing is human responsibility.

tence in which we conserve organization and adaptat]
through our structural drifts. Our living takes place in
structural coupling with the world that we bring forth,
and the world that we bring forth is our doing as ob-
servers in language as we operate in structural coupling
in it in the praxis of living. We cannot do anything out-
side our domains of structural coupling; we cannot do
anything outside our domains of cognition; we cannot go
anything outside our domains of languaging. This is why
nothing that we do as human beings is trivial. Everything
that we do becomes part of the world that we live as \e
bring it forth as social entities in language. Human re-
sponsibility in the multiversa is total.
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