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This paper provides an overview of the major body of work in the biology of cognition produced by
the Chilean biologists Humberto Maturana and Francisco Varela. In addition to a review of their work
together, Varela’s “enactive” approach to cognition is discussed. Insights from these studies are relat-
ed to the field of media ecology. In their early work together Maturana and Varela developed the idea
of “autopoiesis” (self- production) as the primary feature that distinguishes living things from non-liv-
ing things. From their theory of autopoiesis in biology, they develop a naturalistic, non-transcendental
and observer-dependent interpretation of cognition, language, and consciousness. They argue against
any absolutely objective world; instead they claim that we bring forth a world with others through the
process of our living in human created worlds that arise through language and the coordination of

social interaction. Implications of this view for media ecology are considered.

Introduction

any of Maturana and Varela’s concepts are controversial and not widely
accepted in mainstream science; nonetheless, their ideas have been widely

debated and have been influential in a variety of disciplines (Thompson,
1991; Margulis & Sagan, 1997; Jantch, 1980; Luhmann, 1995; in t’Veld, Schaap,
Termeer, & van Twist, 1991; Zeleny, 1981; Swimme & Berry, 1992; Mingers, 1995;
Hayles, 1999; Thompson, 2007; Rudrauf, Lutz, Cosmelli, Lachaux, & Le Van Quyen,
2003; Teubner, 1984; Geyer & van der Zouwen, 2001). In addition, despite the fact
that some in mainstream science may view their ideas as marginal or wrong, both
Maturana and Varela distinguished themselves as important, legitimate biologists
through well-known laboratory work that served as the foundation for their theoreti-
cal ideas (Maturana, 1958; Lettvin, Maturana, McCulloch, & Pitts, 1968; Maturana,
Uribe, & Frenk, 1968; Maturana, 1969; Varela, 1979; Rudrauf et al., 2003). Beyond
the details of Maturana and Varela’s particular views on the nature of biology, cogni-
tion, and knowledge, their work is important because it challenges one to examine
fundamental assumptions about the nature of reality and to consider the ethical impli-
cations of being human and how we bring forth worlds with each other. Media and
communications technologies play an important role in the bringing forth of worlds
in today’s global village as humanity stands on the precipice of unprecedented possi-
ble catastrophes. Ethical approaches to biology that help enhance our natural abilities
for empathy and love coupled with the intelligent use of media and communications
technology can serve as potent remedies to the many destructive tendencies that char-
acterize our postmodern dominator culture, which clings to outmoded views about
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the nature of power relations among humans, humans’ relationship to the natural
world, and the ultimate nature of reality.

Maturana and Varela’s approach is a unique synthesis of cutting-edge neurobiol-
ogy, philosophy, and cognitive science that has implications for our understanding of
human consciousness and the possibility of understanding ethics in a new way that
could be beneficial to the survival and further evolution of the human species. From
my perspective, these are also concerns of media ecology. By giving an overview of
Maturana and Varela’s thought, I hope to create a link that gives media ecology more
depth by integrating a bio-communicative and world-enacting perspective based on a
comprehensive view of cognition, the brain, and consciousness that transcends and
includes (Wilber, 1996) current reductionist-only models of brain, mind, conscious-
ness, and culture. I use the term comprehensive to denote the inclusion of both reduc-
tionist and holistic approaches for an integral view of cognition and consciousness.
Varela (1999a) argues that reductionist and holistic views of systems should be com-
plementary.

There is a strong current in contemporary culture advocating ‘holistic’ views as some
sort of cure-all. . . . Reductionism implies attention to a lower level while holistic
implies attention to higher level. These are intertwined in any satisfactory description:
and each entails some loss relative to our cognitive preferences, as well as some gain
.. . there is no whole system without an interconnection of its parts and there is no
whole system without an environment. (Varela in Rudrauf et al., 2003, p. 40)

A comprehensive view is necessary to continually move towards on-goingly refined
perspectives that seek verisimilitude, “the attainment of increasingly closer approxi-
mations to the truth about physical process” (Polkinghorne, 1998, p.16).

Understanding Maturana and Varela’s work from a media ecological perspective
can situate their insights in a broader program for dealing with today’s current sear-
ing matrix of communication technology and search for ways that autonomous bio-
logical entities and human societies can develop new evolutionary trajectories that are
life-loving (biophilic) and life-producing (vivogenic) instead of marching to world
wide cataclysm and mass extinction.

Biology, Cognition, and Media Ecology

edia and communication technologies have been created by biologically
Mbased human beings over the course of thousands of years of human evolu-

tion. Greater understanding of the biology of consciousness is crucial for a
deeper understanding of how media helps shape our minds and cultures. The field of
cognitive science itself has evolved with the evolution of technology and media.
Technology has been created from the ideas of cognitive science and these technolo-
gies have also provided tools for the further development of hypotheses, theories, and
applications of research in the cognitive sciences. By far the most important technol-
ogy that emerged from the early days of cognitive science was the digital computer.
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In his brief history of cognitive science, Francisco Varela (1992) defines the field
as a combination of neuroscience, artificial intelligence, cognitive psychology, lin-
guistics, and epistemology. He identifies four phases in the development of cognitive
science beginning with its foundational years from 1943-1953 when the field was
called cybernetics. During this time luminaries such as Norbert Wiener, John von
Neumann, Alan Turing, Claude Shannon, Warren McCulloch, Heinz von Foerster,
Gregory Bateson, and others made fundamental contributions that have had far reach-
ing impacts. Varela (1992) summarizes what he thinks are five of the most important
results of early work in cybernetics:

* the use of mathematical logic to understand the operation of the nervous system;

* the invention of information processing machines (as digital computers), thus lay-
ing the basis for artificial intelligence;

* the establishment of the metadiscipline of system theory, which has had an imprint
in many branches of science, such as engineering (systems analysis, control theory),
biology (regulatory physiology, ecology), social sciences (family therapy, structural
anthropology, management, urban studies), and economics (game theory);

* information theory as a statistical theory of signal and communication channels;

« the first examples of self-organizing systems (p. 237)

Much of this work was discussed, developed, and documented in a famous series
of meetings called the Macy conferences that took place between 1943-1953 (von
Foerster, 1955). As Varela (1992) notes, the advancements in the field,

were all produced by intense exchange among people of widely different back-
grounds: a uniquely successful interdisciplinary effort. . . . [However]| by 1953, in
contrast to their initial vitality and unity, the main actors of the cybernetics phase
were distanced from each other and many died shortly thereafter. The idea of mind
as logical calculation was to be continued. (p. 237-238)

Before continuing with Varela’s history of cognitive science, it is important to
acknowledge that each of the components that make up cognitive science has had its
own unique history as a developing field of academic inquiry. It is beyond the scope
of this paper to detail each of those histories, but it should be noted that of the vari-
ous fields that comprise cognitive science, arguably, the most important scientific
developments have taken place in neurobiology, which co-evolved along with the
critical breakthroughs in molecular biology that began in the early 20th century and
can be seen as having reached a high point with the first draft of the map of the human
genome produced by the Human Genome Project and its various collaborators.

Nobel laureate Eric Kandel (2006) provides a unique and readable history of the
development of neurobiology and many of the breakthroughs in knowledge about the
brain and its bio-chemistry through the use of the reductionist (meant descriptively,
not pejoratively in this context) tools developed in the field of molecular biology. The
reductionist approach in science has yielded phenomenal results in that the knowl-
edge that has been applied from this approach has produced powerful technologies
such as pharmaceuticals, recombinant DNA, and sophisticated brain scan machines
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such as fMRI that have allowed humans unprecedented abilities to manipulate the
physical and biological world (many more examples could be given). Thompson
(2007) defines reductionism from two points of view, “Epistemological reductionism
states that the best understanding of a system is to be found at the level of the struc-
ture, behavior, and laws of its component parts and their relations; ontological reduc-
tionism states that the relations between the parts of the system are all determined
without remainder by the intrinsic properties of the most basic parts” (p. 417). This
kind of scientific reductionism has its roots in the Newtonian/Cartesian cosmology
that has come to define the modern age and which sees all of reality, including bio-
logical life, as a vast machine where objective scientific facts that are measurable and
subject to precise mathematical formalization define the true nature of physical real-
ity, independent of first person subjective experience.

There have been many undeniable insights and technical advancements that
have allowed humans an unprecedented ability to shape the physical world around us;
however, the standard reductionist approach has also brought many unexpected side-
effects that have been deleterious to the biosphere and the human psyche (e.g.,
nuclear weapons, global warming, habitat and species destruction, existential social
crises). Although scientific reductionism is necessary and useful in certain areas of
study, for example, the development of a cancer drug or the launch of a space shut-
tle, reductionism nonetheless faces epistemological limits when confronted with
problems of complex systems, ecosystems, human social realities, and the mystery of
consciousness. John Searle (2009), an eminent philosopher of cognitive science, said
in a recent keynote address that, despite profound advances in understanding the
mechanisms of the brain, “We [still] do not know how the brain creates conscious-
ness” (n.p.). The reductionist method of analyzing parts of systems without fully con-
sidering the immensely complex interconnections between various levels of phenom-
ena, which include the irreducible complexities of human self-reflexive conscious-
ness, results in an occluded view of the nature of knowledge and how it is constitut-
ed and experienced both through the material functioning of the brain and through
individual human interaction with human societies and Gaian ecosystems.

It is precisely these deficiencies of the purely reductionist approach to cognitive
science that Maturana and Varela have spent their careers trying to address
(Maturana, 1969, 1988, 2007; Varela, Maturana, & Uribe, 1974; Maturana & Varela,
1980, 1992; Maturana & Poerksen, 2004; Varela 1979, 1996, 1999a; Varela,
Thompson, & Rosch, 1993; Thompson, 2004, 2007; Rudrauf et al., 2003). During the
first developmental phase of cognitive science (i.e., cybernetics) that Varela describes
above, Humberto Maturana was completing his schooling and developing into a
respected neurobiologist. After studying medicine and biology at the University of
Chile, Maturana received a Rockefeller Foundation scholarship to study anatomy and
neurophysiology at University College London where he worked with the eminent
neuroanatomist, J. Z. Young. Soon after, he earned his Ph.D. in biology from Harvard
in 1958 based on his electron microscope study of the frog brain.
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Around the time that Maturana completed his Ph.D., Varela (1992) argues that
the second phase of the development of cognitive science took place, which he terms,
cognitivism (also sometimes called computationalism or symbolic processing). “The
central intuition [of cognitivism] is that intelligence (including human intelligence)
so resembles a computer in its essential characteristics that cognition can be defined
as computations of symbolic representations” (p. 238, emphasis in original). The
human brain is considered to be a massive information processing machine that
manipulates, “symbols that represent features of the world or represent the world as
being a certain way”’ (Varela, Thompson, & Rosch, 1993, p. 8). This school of thought
became dominant in the 1960s and 1970s, especially in the field of artificial intelli-
gence. Varela (1992) identifies two main critiques of this position,

The first is that symbolic information processing is based on sequential rules,
applied one at a time. This famous von Neumann bottleneck is a dramatic limitation
when the task at hand requires large numbers of sequential operations. . . . The sec-
ond important limitation is that symbolic processing is localized: the loss of any part
of the symbols or rules of the system implies serious malfunction. (p. 243, empha-
sis in original)

The observations of neurobiologists contradicted both of these points. It was known
that ordinary visual tasks in many types of animals “are done faster than is physical-
ly possible when simulated in a sequential manner” (Varela, 1992, p. 243) and that
that local damage to the brain can be compensated for by parts of the brain that are
still healthy (Doidge, 2007; Immordino-Yang, 2007a).

As aresponse to these problems, a new approach in cognitive science developed
that Varela, Thompson and Rosch (1993) call emergence or connectionism.

This name is derived from the idea that many cognitive tasks (such as vision and
memory) seem to be handled best by systems made up of many simple components,
which, when connected by appropriate rules, give rise to global behavior correspon-
ding to the desired task. . . . Connectionist models generally trade localized, symbol-
ic processing for distributed operations (ones that extend over an entire network of
components) and so result in the emergence of global properties resilient to local
malfunction. For connectionists a representation consists in the correspondence
between such an emergent global state and properties of the world; it is not a func-
tion of particular symbols. (p. 8)

Ideas related to emergence and connectionism can be seen in other fields such
as mathematics (dynamical systems theory), chemistry (dissipative structures) and
systems science (Abraham & Shaw, 1985/1992; Prigogine & Stengers, 1984; von
Bertalanffy, 1968; Laszlo, 1972). The emergence perspective emphasizes the network
quality of systems and the spontaneous emergence of global patterns.

In this approach each component operates only in its /ocal environment, but because

of the network quality of the entire system, there is global cooperation which
emerges spontaneously, when the states of all participating components reach a
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mutually satisfactory state, without the need for a central processing unit to guide the
entire operation. (Varela, 1992, p. 243-244, emphasis in original)

Varela acknowledges that the connectionist perspective is an improvement upon
cognitivism and that there have been important studies that show various brain activ-
ities have emergent properties (Freeman, 1987). Nonetheless, Varela finds that con-
nectionism does not fully account for a variety of other biological and epistemologi-
cal problems. The primary issue for Varela (1992) is that connectionism, like cogni-
tivism, still postulates that cognition is

a successful representation of an external world which is pre-given, usually as a
problem solving situation. However, our knowledge activity in everyday life reveals
that this view of cognition is too incomplete. Precisely the greatest ability of all liv-
ing cognition is, within broad limits, to pose the relevant issues to be addressed at
each moment of our life. They are not pre-given, but enacted or brought forth from
a background, and what counts as relevant is what our common sense sanctions as
such, always in a contextual way . . . . If the world we live in is brought forth rather
than pre-given, the notion of representation cannot have a central role any longer. (p.
250-251, emphasis in original)

Varela’s dissatisfaction with what he sees as the limits of connectionism led him
to develop his own approach that he calls enactive cognitive science.

Enactive cognitive science is an approach to the study of mind that seeks to explain
how the structures and mechanisms of autonomous cognitive systems can arise and
participate in the generation and maintenance of viable perceiver-dependent
worlds—rather than more conventional cognitivist efforts, such as the attempt to
explain cognition in terms of the ‘recovery’ of (pre-given, timeless) features of The
(objectively-existing and accessible) World. (McGee, 2005, p. 19)

Varela’s enactive cognitive science emerged from the theory of autopoiesis that he
developed with Maturana. His enactive cognitive science is an attempt to extend
some of the original insights and epistemological implications of autopoiesis in a
much broader way to include current cutting edge neuroscience laboratory work (that
he was conducting at major research institutes in France such as CNRS, Centre
National de Recherche Scientifique), a deep exploration of how phenomenological
insights from thinkers such as Husserl, Heidegger, and Merleau-Ponty could con-
tribute to how cognitive scientists deal with the issue of first person subjective expe-
rience when studying the brain, mind, and consciousness and an on-going reflection
on his own personal consciousness that was deeply influenced by his study and prac-
tice of Buddhism (Varela, Thompson, & Rosch, 1993; Varela, 1996, 1999a; Hayward
& Varela, 1992). Before considering Varela’s enactive approach further, it is useful to
trace the origins of his ideas in the development of the theory of autopoiesis.
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Autopoiesis: The Ontogeny of an Idea

arela’s conception of enactive cognitive science is based, in part, on his years

of work with Maturana and their development of autopoiesis theory (Varela,

Maturana, & Uribe, 1974; Maturana & Varela, 1980, 1992). The word
autopoiesis means self-producing or self-making and is used by Maturana and Varela
to refer the “organization of the living” and to the basic definition of what character-
izes a biological entity as being “alive” (Maturana & Varela, 1980).

The most striking feature of an autopoieitic system is that it pulls itself up by its own
bootstraps and becomes distinct from its environment through its own dynamics, in
such a way that both things are inseparable. . . . By realizing what characterizes liv-
ing beings in their autopoietic organization, we can unify a whole lot of empirical
data about their biochemistry and cellular functioning. The concept of autopoiesis,
therefore, does not contradict these data. Rather, it is supported by them; it explicit-
ly proposes that such data be interpreted from a specific point of view which stress-
es that living beings are autonomous unities. (Maturana & Varela, 1992, p. 47,
emphasis in original)

Maturana and Varela’s theory of autopoiesis demonstrates how biological entities,
through the organization of their components, self-produce the structures that define
them as living beings and how they interact with their environment through, what
they call, structural coupling. “Structural coupling . . . is a history of recurrent inter-
actions leading to the structural congruence between two (or more) systems” (1992,
p. 75). The structural coupling between systems affects the ontogeny of biological
entities but the effects of these interactions are constrained by the biological structure
of the autopoietic entity.

Ontogeny is the history of structural changes in a particular living being. In this his-
tory each living being begins with an initial structure. The structure conditions the
course of its interactions and restricts the structural changes that the interactions may
trigger in it. (p. 95)

In organisms with a nervous system, it is the nervous system that acts as the link
between the organism and its environment. Maturana and Varela argue that one of the
most important characteristics of a nervous system is its operational closure
(Maturana, 1975; Varela, Maturana, & Uribe, 1974; Maturana & Varela, 1980, 1992;
Varela, 1979). Operational closure means that the nervous system maintains its organ-
ization, structure and integrity in the face of perturbations from the environment.

The nervous system’s organization is a network of active components in which every
change of relations of activity leads to further changes of relations of activity. Some
of these relationships remain invariant through continuous perturbation both due to
the nervous system’s own dynamics and due to the interactions of the organism it
integrates. In other words, the nervous system functions as a closed network of
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changes in relations of activity between its components. (Maturana & Varela, 1992,
p. 164)

This does not mean that the nervous system does not have plasticity or that it is
not affected by its interaction with the environment. The operational closure of the
nervous system preserves the organization of the components that comprise it and
allows it to remain intact while it on-goingly interacts with the environment. If it did
not maintain this organization and structure, then it would cease to exist as an
autopoietic entity that is alive.

Maturana coined the term autopoiesis around 1970. The empirical data that prompt-
ed Maturana’s first conceptions of the process of autopoiesis were rooted in early labo-
ratory work. One of his first deep explorations of neurophysiology, which set the stage
for his eventual shift in epistemological perspective, began with his 1958 Ph.D. disser-
tation on the neurophysiology of perception in the frog (Maturana, 1958). In a famous
paper entitled “What the Frog’s Eye Tells the Frog’s Brain” (Lettvin, Maturana, &
McCulloch, 1959/1968), Maturana and his senior co-authors (Warren McCulloch,
Walter Pitts, and Jerry Lettvin, all prominent members of the Macy conferences),

demonstrated, with great elegance, that the frog’s visual system does not so much
represent reality as construct it. What’s true for frogs must also hold for humans, for
there’s no reason to believe that the human neural system is uniquely constructed to
show the world as it “really” is. (Hayles, 1999, p.,131, emphasis in original)

This research set Maturana on a path that lead him to question the realist assumption
that there is a pre-given objective world that is perceived by the brain as representa-
tions of objectively existing physical stimuli that are not dependent on the structure
of the perceiving apparatus of the observer. In the 1960s, Maturana continued his lab-
oratory research by studying color vision in birds and primates (Maturana, Uribe, &
Frenk, 1968; Maturana, 1969). This research confirmed his previous findings from
the frog study.

He and his coauthors . . . found they could not map the visible world of color onto
the activity of the nervous system. There was no one-to-one correlation between per-
ception and the world. They could, however, correlate activity in an animal’s retina
with its experience of color. If we think of sense receptors as constituting a bound-
ary between outside and inside, this implies that organizationally, the retina match-
es up with the inside, not the outside. From this and other studies, Maturana conclud-
ed that perception is not fundamentally representational. He argued that to speak of
an objectively existing world is misleading, for the very idea of a world implies a
realm that preexists its construction by an observer. Certainly there is something
“out there,” which for lack of a better term we can call “reality.” But it comes into
existence for us, and for all living creatures, only through interactive processes
determined solely by the organism’s own organization. (Hayles, 1999, p. 136-137,
emphasis in original)
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As he extrapolated his findings on the neurophysiology of various animals to how the
human brain and nervous system work, he became convinced that any account of cog-
nition must include the fundamental insight that, as observers (i.e., human beings
with self-reflexive consciousness), we must be clear that, the world we perceive is
primarily a result of the structure of our brain and nervous system and only second-
arily the result of our structural coupling with other organisms and our environment.
The results from these studies prompted Maturana to split from realist epistemology
and the mainstream of reductionist biology. He argued that, as humans with brain
based language and consciousness, we do not actually experience an absolutely
objective world that is accurately re-presented to us faithfully through our cognition,
but that we bring forth observer-dependent worlds with other autopoietic unities and
our physical environment through, “a structural dance in the choreography of co-exis-
tence” (Maturana & Varela, 1992, p. 248). From these early realizations, Maturana set
off to develop a definition of what constitutes life and cognition in light of his find-
ings. His reflections led him to believe that the fundamental characteristic that defines
something as living or not is the process of autopoiesis (self-making). In the mid-
1960s Maturana met Varela when Varela was studying medicine and biology at the
University of Chile. They became friends (first in a teacher/mentor role, then as col-
leagues) and began to develop the theory of autopoiesis in a series of publications
both together and separately (Maturana, 1970; Varela, Maturana, & Uribe, 1974;
Maturana & Varela, 1973, 1980, 1992).

Their explication of the theory of autopoiesis and its implications for biology,
cognition, language, and human societies is written in dense language that requires
special use of terms that Maturana and Varela define to describe their theory. This has
been off-putting to some and to others evidence of the incoherence and ultimate fal-
sity of their ideas. Despite this, Maturana and Varela’s ideas have sparked a large
body of literature (see bibliography) and on-going discussion about what is life,
nature, society, cognition, communication, and consciousness.

Although Maturana and Varela are known together for the foundational literature
they wrote concerning the theory of autopoiesis, they a have had their own separate
careers that go far beyond their original theory. Maturana and Varela are both bona
fide biologists who also took the rare road of actually subjecting their biological
research and its implications to deep and on-going philosophical reflection; in effect
mapping out a philosophical biology (Jonas, 2001). As biologists Maturana and
Varela believe that, despite the fact that no totally objective material world can ever
be known to us in any form that is not fundamentally mediated by the structure of our
own nervous systems and brains, it is still possible to study the material and biologi-
cal worlds in systematic and scientific ways. The trick is to be as clear as possible
about the sets of assumptions that one holds as an individual so that one’s research
can be as rigorous as possible while attempting to achieve increasing verisimilitude
and an openness to future revision that resists dogmatic certainty.
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The epistemological shift that resulted from Maturana’s early lab work led him
to believe that the various definitions of life that were offered in the canon of biolo-
gy were insufficient from his new perspective. While reflecting on his formative 10
years of lab research (1958-1968) he began to formulate what he thought were essen-
tial conditions to designate something as a living organism. He, like many biologists,
started with the cell and saw that its process of self-production (autopoiesis) was the
most fundamental characteristic that differentiated it from non-living molecules.
Philosopher Evan Thompson (2007) provides a condensed definition of autopoiesis
based on Varela’s definition that he used toward the end of his life,

For a system to be autopoietic, (i) the system must have a semipermeable boundary;
(i1) the boundary must be produced by a network of reactions that takes place with-
in the boundary; and (iii) the network of reactions must include reactions that regen-
erate the components of the system. (p. 101)

From approximately 1970-1992 Maturana and Varela meticulously elaborated their
theory of autopoiesis in several papers and two full length books, one called
Autopoiesis and Cognition: The Realization of the Living (1980) and a more accessi-
ble work called The Tree of Knowledge: The Biological Roots of Human
Understanding (1992). In addition to defining autopoiesis, starting with cells and
working up to animals, including humans, they wrote extensively about the implica-
tions of this foundational view to higher order concerns regarding human biological
autonomy, cognition, social coordination, ethics, language and the evolution of soci-
eties and consciousness. William Irwin Thompson (1991) has referred to Maturana
and Varela’s corpus of work regarding these topics as the “Santiago School of
Cognition.” Others such as Fritjof Capra (1997) use that term as well, though outside
of these two thinkers, as far as I know, the term has not been widely adopted. I use
the term here as short-hand for the ideas that Maturana and Varela developed togeth-
er starting with the theory of autopoiesis through the development of their ideas about
cognition, structural coupling, language, ethics, societies, and the biology of love. A
full accounting of all of their ideas together, and subsequently as they each worked
separately, is beyond the scope of this paper but hopefully this short survey will spur
further interest in reading their work. Following is a brief introduction to some other
salient ideas that form the Santiago School.

Ethics, Language, and the Santiago School of Cognition

Ithough the Santiago School has always been somewhat marginal in the

Amainstream academic world, the literature surrounding their ideas is volumi-

nous and some scholars and scientists still view their work as important
(Thompson, 2007; Rudrauf et al., 2003).

Maturana and Varela’s theory of autopoiesis leads to the conclusion that biolog-

ical entities possess a fundamental biological autonomy as individual organisms dis-

tinct from their environment. Clearly, the environment in which a biologically
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autonomous entity is constituted will co-determine whatever world is brought forth.
In the case of human beings, we try to bridge what neuroscientist Walter J. Freeman
(2000) calls “solipsistic isolation” through language. One of the main criticisms of
Maturana and Varela’s perspective is that it is solipsistic. In their writing they argue
why it is not. I will not try to elaborate on the details here. Regardless of this point,
Maturana and Varela believe that language is crucial in constituting the worlds we
bring forth with others and that since we are social animals, who can co-create worlds
through language, all human living as constituted through language and the coordi-
nation of our social actions implies ethical considerations. Further, they argue that the
development of language and increasingly complex coordination of social actions in
the early history of humanity constituted a biology of love facilitated by the need for
family members to take care of each other. They believe that human’s inheritance of
a biology of love should be nurtured and that language and the biology of love can
help people bring forth better worlds together. The human biological capacity for love
allows individuals to co-operate and to create a shared cognitive domain that brigdes
solipsistic isolation.

Biology . . . shows us that we can expand our cognitive domain. This arises through
a novel experience brought forth through reasoning, through the encounter with a
stranger, or, more directly, through an expression of a biological interpersonal con-
gruence that lets us see the other person and open up for him room for existence
beside us. This act is called love, or, if we prefer a milder expression, the acceptance
of the other person beside us in our daily living. This is the biological foundation of
social phenomena: without love, without acceptance of others living beside us there
is no social process and, therefore, no humanness. Anything that undermines the
acceptance of others, from competency to the possession of truth and on to ideolog-
ic certainty, undermines the social process because it undermines the biologic
process that generates it. (Maturana & Varela, 1992, p. 246)

This quote from The Tree of Knowledge is one of the concluding thoughts after
Maturana and Varela outline the tenets of the Santiago School. In later work
(Maturana & Poerksen, 2004) Maturana comes back to the idea of the biology of love
but not in a rigorous way. More work in this area could be useful, and it seems to be
one of the main concerns that Maturana still thinks about. Concurrently and after
Varela’s collaboration with Maturana, Varela took the original ideas and worked them
into his own personal research interests in laboratory neuroscience, philosophy, and
Buddhism. Towards the end of his life he developed the enactive approach to cogni-
tive science that was briefly described earlier in the paper. Following on his enactive
approach to cognition he became interested in developing a field of study that he
dubbed, “neurophenomenology” (Varela, 1996). “Neurophenomenology is grounded
on a pragmatic will to progressively and systematically ‘reduce the distance between
subjective and objective . . . a way of narrowing the gap between the mental and the
physical’” (Varela, 1997b in Rudrauf, et al., 2003). Varela’s interest in Buddhism
gives his work a unique perspective. Although I do not understand all of his research,
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his deeply humanistic and ethical approach to science, society, and consciousness
keeps me interested in further study of his ideas.

Media Ecology and the Santiago School of Cognition

n important question is how do autonomous biological entities interact with
Atheir environments and how are they changed through their structural cou-

pling with other systems? Structural coupling and the ontogenetic develop-
ment of autonomous biological entities, like human beings, takes place through com-
munication between an individual entity, other biological entities, and the physical
environment. In the case of humans, the interactions taking place between an individ-
ual and other individuals and the overall environment are immensely complex. Since
a large part of human communication takes place through human created communi-
cation technologies and media, it is important to try to understand how all of this
communication can affect human consciousness and how different configurations of
communication technologies result in different outcomes in consciousness in differ-
ent individual humans and in turn how this informs social and cultural formations and
evolution.

Media ecology attempts to study some of these questions from a comprehensive
multi-disciplinary perspective, with the aim of providing insight into how media can
damage or enhance individuals and societies and how various media ecologies may
improve or diminish the prospect of human survival (Postman, 1970). Maturana and
Varela’s approach to how human consciousness is constituted from a biological per-
spective can help inform the study of media ecology by providing a complex natura-
listic approach that takes into account the realities of the biological world and the role
of the brain in co-creating our perceptions of reality. Media ecology can offer a way
for Maturana and Varela’s work to be considered in a broader context and can pro-
vide greater emphasis on how media shape our perceptions and societies. Although
both Maturana and Varela do not believe that their theory of autopoiesis should be
extrapolated to explain social formations (for a critique of Luhmann & Jantsch’s
attempts to do so see Maturana & Poerksen, 2004; for Varela’s objection see Rudrauf
et al., 2003), other parts of their work that follow from the theory of autopoiesis, such
as Varela’s enactive approach to cognitive science (Varela, Thompson, & Rosch,
1993; Thompson, 2007), and Maturana’s concern with language, ethics and the biol-
ogy of love (Maturana, 1978, 1988; Maturana & Poerksen, 2004) could clearly both
contribute to and benefit from a media ecology perspective.

Media ecology’s unique interdisciplinary and largely humanistic approach
meshes nicely with the Santiago School perspective. It is not necessary to buy into
every claim made by the set of ideas that emerge from Maturana and Varela’s work,
but their unique and deeply thought out perspective has many potentially useful les-
sons for how to more accurately understand our biological being and our subjectivi-
ty. Their ideas are useful, also, because they stimulate important questions about the
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nature of reality and how, as self-reflexive autopoietic unities (i.e., human beings) we
can best comport ourselves in light of the natural facts of our existence and the pro-
found mystery of consciousness in which we live out and reflect upon our lives.
Insights from the perspective of the Santiago School are sometimes obscured by the
complex, circular, and, at times, recondite language in which the core ideas are artic-
ulated. Critical tools from the discipline of media ecology could contribute to a more
sophisticated way for the Santiago School to grapple with how media and communi-
cations technology impact human subjectivity while also helping develop more
accessible ways to discuss the complex ideas that Maturana and Varela write about.
Although Maturana and Varela shy away from some of their ideas, particularly
autopoiesis, being applied in the social sciences and other fields, the work and ideas
that follow from their original insight are relevant to many issues facing humanity
today, especially how ethics and the biology of consciousness might work in tandem
to provide possible viable solutions, or at least melioristic attempts at solutions, to the
massive crises humanity now faces.

Media ecology is a lens that can enhance how we understand the link between
our biological history and our cultural history. The Santiago School provides interest-
ing tools to help us better understand who we are as biological and social animals.
Cultural historian W. 1. Thompson (1991), who was a close friend and colleague of
Varela’s, believes that cultural history, which incorporates perspectives such as the
Santiago School, is critical to humanity’s future survival and the establishment of a
new planetary culture.

We shall have to immerse ourselves in cultural history, and this means not simply
gathering statistics in samples, but understanding the heart of the culture in its lan-
guage, myth, religion, and art. As we begin to appreciate the complex membrane
dynamics of cultural ecologies, we shall begin to move from the concept of the state
as a container or piece of turf to the idea of the noetic polity. This shift in focus
requires an act of imagination more than research and data-gathering; it involves
movement away from regarding post industrial society as a collection of atomistic
individuals competing to insert dollars in the bank and genes into females and articles
in academic journals to a vision of symbiotic process in which groups constellate cog-
nitive domains that encourage us to wonder about the ‘pattern that connects’ the bank
to the ecology, the university to the universe. (Thompson, 1991, p. 256-257)

Both media ecology and the Santiago School can help develop cognitive domains
where new perspectives on humanity’s problems can be explored, debated and
deployed as remedies for our wounded world.
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