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nothingness, but that each instance of chaos is a sight of valuable
information, or in his words, "chaos is not the kingdom where
meaning stops. It does not either create the empire of the hazardous
(I'aléatoire), abolishing all certainties. It does not announce the end
of order: it includes it as much as it is born out of it" (70).
Mélanchon's discussion of his experience "in the field," provides me
with an analytical perspective from which to discuss the
"relativity" of postmodernism. This time, my concern is with social
exclusion in these postmodern cities and how this exclusion is
fueled by the commodification of the landscape, at a local level, as
well as the more global notion of our world economy. How do we
deal, politically, with those social spaces of exclusion? What is
left of the "human" in these exclusory spaces? My answer is
articulated with the help of Katherine Hayles' notion of the
"posthuman” which she argues is the product of cultural
postmodernism (the "posthuman" is defined by Hayles as the
processus of denaturation of these socially constructed elements
which make us human in the first place). Her suggestion leads me to
question how a "denatured" human (her definition of the posthuman)

can possibly "socialize" an already commodified space.

In chapter 5, | discuss how the inscription of gender is
redefined and recreated by the concepts of instability and chaos.
Although the inscription of gender-specific codes is discernible in

the social sciences, this inscription, more often than not, is much
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more difficult to locate in the mathematical language by which the
discourse of the physical sciences is inscribed. However, any
scientific discourse is also a reflection of the social dimension of
the scientific enterprise, with its inherent power structures, and
thus | agree with Michel Foucault that to "create sciences" is to
"create social order" through the development and control of various
forms of knowledge, especially where chaos is concerned.1?

To this extent, chaos theory offers a unique perspective from
which to address the role of gender in the physical sciences. lts
uniqueness is located in the popular cultural gender coding of chaos
itself. This notion has been discussed by Hayles in her research on
chaos and literature. For Hayles, Western culture has always
dichotomized order and disorder on a gender basis, and moreover,
chaos, throughout our culture is almost always presented as a
feminine challenge to male order. Chaos is indeed unique in that it
makes a very open gesture toward the uncontrolled, that unknown
dimension and quality of the universe which challenges the cultural
conceptualization of our own essence and our culture's uses of
gender bivalency. As such, the very notion of a scientific discourse
of chaos could be viewed by some overly masculine-engendered
scientists as the ultimate oxymoron.

The theory of chaos is also ambiguous in its mixing of the
codes, or in this case, in its attempt to resolve the antipodal binary
scheme of order and disorder. This dichotomous structure has

facilitated the inscription of the discourse of knowledge within a
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framework of power relations. Given the classical distinction
between nature and culture, in which the former is always presented
as being predominantly "feminine," the chaotic side of the equation
seems to be systematically reinscribed within the male/culture
structures in place. The discourse of chaos, with all its potential
for destabilization, and its propensity to question the male encoded
discourse of science, seems to be rewritten as a masculine
narrative in the way it points to some hidden order in chaos.
Although | also argue about the possible mathematical nature of this
order, | turn to two narratives about chaos in my conclusion to
provide the sketches of an answer. | further believe that the
reasons for this failure can be traced back to the power structure of
scientific discourse, in that a principal raison d'étre of this
structure is to allow the masculine inscription of power over nature.
The inscription of the masculine is articulated in its historical
context by Evelyn Fox Keller in Reflections on Gender and Science.
She traces this movement back to Plato's use of the word /ogos
which for her, "refers simultaneously to that which is accountable,
or measurable, and to that mode of thought which generates
accounts, or reasons" (1987: 21-22). Thus, Western science, as
practiced by an overwhelming majority of white middie-age men,
has been concerned with categorizing and naming every discernible
element of nature, and then with reconstructing the nature of the
relationship linking these elements together. In the end, it seems

that, much too often, women's role in science is still restricted by
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their male colleagues to that of the passive recipient of a knowledge
that is controlled by men, from its initial description to its final
inscription.  Finally, chaos theory's challenge to science is equally a

challenge to the scientific elaboration of our own selves.

Concluding a text on complexity and unpredictability is
somewhat paradoxical. Therefore, my conclusion is meant to be
another fractal image, a textual metaphor of chaos. In this final
chapter, | further address chaos theory's capacity at creating models
that could facilitate a profound rethinking of the present social
order. This is accomplished through an analysis of the metaphors
present in Gleick's narrative about the history of chaos (i.e. the myth
of chaos as a contemporary science), but also through Volker Erbes'
novel about chaos theory, Die Spur Des Schwimmers. Because
science is about narration, | believe that two texts provide a
valuable insight concerning chaos' ability to challenge science's

most salient totalizing structures.
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Notes

1 | am indebted to James Gleick's Chaos, whose work introduced
chaos to the general public. Since its publication in 1987, over a
dozen books have been written on various issues linked to this topic.
| have limited my discussion of chaos as a scientific theory to the
notions most germane to its application in the cultural construction
of time and space. It is also essential to note that the study of
chaos--chaos being a less technical term--is usually called complex
dynamics by these scientists whose object of inquiry is the study of
complex or nonlinear dynamics.

2 Reported by Gleick in his notes on the chapter titled "The
Butterfly Effect" (Gleick 322).

3 For the sake of argument, a Lorenz attractor is phase space
diagram that represents the changes in the behavior of a system
over time (i.e. its orbit in phase space). For Lorenz's model which is
represented by three nonlinear differential equations, this diagram
looks like the wings of a butterfly.

4 Katherine Hayles is a pioneer in the study of the interdisciplinary
nature of chaos, especially in literature, science, philosophy and
history. Chaos Bound is the essential point of departure from which
| articulate my argument.

5 It could be easily argued that contemporary scientists often
develop a philosophy which closely informs their own research.

Nevertheless, in many instances their gesture toward philosophy
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seems to come late in their career, when the pressures of academia
are not so directly felt. In other words, their intellectual formation
leads them to think of themselves as "hard" scientists first, with in
some cases an inkling for these matters often left to humanists or
social scientists.  This compartmentalization of knowledge in
separate fields is a modern phenomenon, one which is directly tied
to the birth of the industrial revolution.

6 At the historical level, my answer to these questions is based on
Gleick's Chaos which gives a thorough account of the development of
the theory in the United States, but also on David Ruelle's Hasard et
chaos which seems to give greater credit to the French school of
mathematics for its origins.

7 See Ruelle pp. 60-65.

8 For a complete definition of fractal geometry, see Benoit
Mandelbrot's Fractal Geometry of Nature and his latest book,
Fractals, hasards et tourbillons.

9 | am indebted to Marie-Jo Narioo for bringing Mélanchon's book to
my attention.

10 Jean-Luc Mélenchon, A la conquéte du chaos. All translations into
English are mine.

11 This argument is found specifically in Foucault's
Power/Knowledge, in the interview entitled "Questions in

geography" (pg. 63-77).
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THE CREATION OF SOCIAL SPACE

"Listen everybody-as | spread the word
Everything is hazy when your vision's blurred
I'm kicking reality in the streets of the city..."

Prince-Live 4 Love

(Last Words from the Cockpit)

The Cultures of Postmodernism

1. Chaos

Chaos theory, by dealing with complexity, scaling and disorder
is stimulating the development of various theories whose primary
concern is to better grasp the "dynamic complexity" of nature and, by
extension, that of human experiences and relations, through some
spatiotemporal grid. This complexity is multifaceted, involving all
at once economics, social interactions, modes of production and
various forms of communication, but whose common denominator is
that they are "issues (that) become energized in theories because
they are replicated from and reproduced in the social" (Hayles, 1990:
285). And although chaos theory is not postmodern in some epochal
sense, it addresses theoretical issues which make up our

postmodern culture:
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The science of chaos shares with other postmodernisms a
deeply ingrained ambivalence toward totalizing structures. On
the one hand, it celebrates the disorder that earlier scientists
ignored or disdained, seeing turbulent flow not as an obstacle
to scientific progress but as a great swirling river of sterile
repetition. On the other hand, it also shows that when one
focuses on the underlying recursive symmetries, the deep
structures underlying chaos can be revealed and analytical
solutions can sometimes be achieved. It is thus like other
postmodernisms in that it both resists and contributes to
globalizing structures. (Hayles. 1990: 291)

To borrow further from Hayles' analysis of postmodernism, there
exists a complex "feedback loop" that ties together technologies,
theories and social formation. It is within the theoretical
boundaries of this "feedback loop" that | want to explore how chaos,
as a theory that informs and actively participates in the scientific
knowledge of postindustrial societies, provides us with new ways to
analyze the complexity of human activities within that postmodern
social space. For example, the complex ways in which policies
affect the life of the city, likewise, the ways in which they might
fail to solve the social problems they are supposed to address, can

be grasped differently with the help of chaos theory.1
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2. The Multitude of Spaces

-Abstract Space-

The commonly shared Occidental idea of space is, at the very
least, ambiguous. Even in its most "common sense" dimension--
everydéy space as it is shared and experienced by millions--space is
a puzzle in that it exists to the extent that we use it as a frame of
reference, but yet, that frame remains somewhat of an abstract
construct, in effect through the language of mathematics.2 In one of
its most abstract dimensions--as theorized by Einstein in the theory
of relativity--space is neither an absolute nor is it meaningful
outside of its relationship to time at some local level in a
proposition that is still to this day one of the most challenging
intellectual concepts ever proposed to human beings whose practical
sense of these notions is much more mundane. Although these same
people would most likely argue that these two forms of space
represent different realities, | believe that conceptually both are
products of social practices. Soja frames the debate about the

social dimension of space in Postmodern Geographies as follows:

Just as space, time, and matter delineate and encompass the

essential qualities of the physical world, spatiality,
temporality, and social being can be seen as the abstract
dimensions which together comprise all the facets of human
existence. More concretely specified, each of these abstract
existential dimensions comes to life as a social construct
which shapes empirical reality and is simultaneously shaped
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by it. Thus, the spatial order of human existence arises from
the (social) production of space, the construction of human
geographies that both reflect and configure being in the
world. (1989: 25)

Space does not exist as something "out there," but instead is a
complex social construct. To imply otherwise is to forget that all
spaces (or perhaps more correctly all their respective geometries)
were invented by mathematicians, from Euclid to Gauss and
Lobachevsky, to name but a few.3 However, the empirical status of
space evolved from its metaphysical dimension to become a science
(in the mathematical sense) in its own right, thus gaining its
rhetorical absolutism. Lefebvre, in his seminal work The Production
of Space, argues that this evolution lead to a separation between

object and subject in the existing forms of space:

With the advent of Cartesian logic, however, space had entered
the realm of the absolute. As Object opposed to Subject, as
res extensa opposed to, and present to, res cogitans, space
came to dominate, by containing them, all senses and all
bodies. (1991: 1)

This distinction, conceptually useful but nonetheless problematic, is
essential if we are to understand how space, or rather our
perception of it, always appears to shift from its social to its
epistemological dimension.4 Moreover, and as Lefebvre rightfully

argues, the systematic development of the latter form--especially
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because of mathematics' own abstraction--by no means simplifies

the situation:

The proliferation of mathematical theories (topologies) thus
aggravated the old 'problem of knowledge': how were
transitions to be made from mathematical spaces (i.e. from the
mental capacities of the human species, from logic) to nature
in the first place, to practice in the second, and thence to the
theory of social life-which also presumably must unfold in
space? (1991: 3)

The stage is set. The production of space(s), be it absolute or
abstract (to borrow from Lefebvre's terminology), remains social,
even if its production is determined by and within seemingly

different contexts.®

- Social Space-

| started this discussion of social space by stating that even
in its most banal everyday sense, the notion of space is ambiguous.
In other words, space in and by itself, outside of any of its social
components (mathematics being encompassed in what | mean by
social, in that it is a product of a specific social activity), is a
meaningless abstraction.

Even the "space of nature" (if such a thing exists) remains a
complete abstraction until we conceive of it and then apply to it
some referential grid. Clearly, the trouble there does not strictly

reside in the difficulty of defining space in nature or otherwise, but
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also in our Western obsession of conceiving a "nature" that is
distinct from the realm of the mind, so that it can be made an object
of scientific inquiry.6 To this effect, space--or the mathematical
creation thereof--has been a useful tool in the creation of an
intellectual grid through which Occidentals have attempted to
control and define (in a reciprocating manner) this rather elusive
nature. Defining this space is what gives it, in a very physical sense,
its existence. Howevgr, Lefebvre argues that this space, which he
calls absolute, does have dimensions but not in the
abstract/Euclidean sense, and that because of its symbolic
existence, it is capable of representing all places while having no
place nevertheless. This symbolic dimension and its notion of
universal applicability are two intrinsically linked argumentative
levels in Lefebvre's characterization of absolute space. They need to
be carefully addressed because they provide us with a conceptual
framework within which can be discussed the ambivalent role played
by mathematics in the formation of space.

First, Lefebvre perpetuates an artificial dichotomy between
the notions of dimension and spatial references by making the latter
non-mathematical, not to say a-spatial. There are obvious language
problems that arise when talking of any "a-spatial" space. However,
this difficulty informs the broader problematic of discussing any
kind of space before it has been conceptualized through language
(and visualization, but this is somewhat outside the realm of this

discussion). Nonetheless, Lefebvre attempts to escape this
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epistemological pitfall by defining his absolute space through the

realm of the symbolic:

Absolute space does have dimensions, though they do not
correspond to dimensions of abstract (or Euclidean) space.
Directions here have symbolic force: left and right, of course -
but above all high and low. | spoke earlier of three levels:
surface, heights, depths - or, in other words, the earth, as
worked and ruled by humanity; the peaks, the heavens; and
abysses or gaping holes. These levels enter the service of
absolute space, but each does so in its own way. Altitude and
verticality are often invested with a special significance, and
sometimes even with an absolute one (knowledge, authority,
duty), but such meanings vary from one society or 'culture' to
the next. By and large, however, horizontal space symbolizes
submission, vertical space power, and subterranean death.
(1991: 236)

This description does warrant a commentary that should go much
further than its analysis in simple mathematical and referential
terms. Suffice it to say now that, through the symbolic level, this
form of absolute space seems invested with a great deal of political
and social power. However, my interest in this description must be
initially limited to Lefebvre's manipulation of spatial references. It
seems to me that what he calls symbolic relies heavily on the
theorization of physical space. As a matter of fact, | am not certain
to what extent these "directions," which for Lefebvre have symbolic
force, exist (in a theoretical sense) outside of some Euclidean
conceptual framework. Directions do not gain their symbolic force
solely through the socialization of the spatial at a symbolic level.

They also reinscribe a certain organization of visual structures
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whose relationships have been established through the symbolic
language of the spatial: mathematics. Furthermore, Lefebvre's
absolute space attempts to draw on a number of symbolic references
before the "symbolic" has been socially and culturally formed. The
dimensions of this space are symbolic in parts by drawing on a "pre-
existing" Euclidean structure without which it would remain a
meaningless abstraction. Moreover, it is not clear how the symbolic
force of these non-Euclidean directions differs from the symbolic
force of the Euclidean epistemology. Even at the symbolic level,
both can be said to have been "worked and ruled by humanity.”

The greatest conceptual danger in trying to imagine a space of
nature, an absolute space, is that this space ends up being
objectified (i.e. materialized) through a process of referencing
which itself relies on the "existence" of some other space. This
objectification is an attempt to deal with the paradox which points
to the idea that space is best conceptualized with the help of other
space. However, this 'objectification also facilitates the
objectification of those culturally created "elements" that are
(conveniently) associated with space. This in part through this
process that women are objectified through their association with
nature. Though central in helping humans (and here especially for us
in the Occident) conceptualize their everyday activities within a
frame of references, space remains an elusive paradox whose
intangible nature allows its inscription with cultural-specific

notions (i.e. engendering of space). Lefebvre's answer to this
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dilemma is to transform absolute space into social space through a
process of abstraction. In other words, he attempt to escape the
tautological construct of his own argument by grounding his
definition of absolute space in a pre-existing "symbolized" space.
This same process of abstraction, though symbolic, is what
gives Lefebvre's absolute space its universal application. Besides,
any claim that this absolute space is universal seems to be an
important rhetorical move in creating a theory of social space. More
importantly, there is also a "common sense quality" (i.e. because of
its apparent universality) to a theory of social space that is born out
of some pre-social spatial abstraction whose ontology clearly
claims to be universal. In this case, the universal quality of
absolute space is Lefebvre's way of legitimizing his own theory of

the social evolution of space:

For those in its (absolute space) vicinity, this is the true
space, the space of truth, and of truth's sudden eruptions
(which destroy appearances - that is to say, other times and
other spaces). Whether empty or full, absolute space is
therefore a highly activated place, a receptacle for, and
stimulant to, both social energies and natural forces. At once
mythical and proximate, it generatestimes, cycles. Considered
in itself - 'absolutely' - absolute space is located nowhere.

It has no place because it embodies all places, and has a
strictly symbolic existence. (1991: 236)

The "absolutism" characteristic of Lefebvre's absolute space is
articulated at two levels. As | argued earlier, there is a strong

sense in which its seemingly universal (i.e. "all places") and absolute
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(i.e. "true space") qualities are little more than a clever rhetorical
justification. However, the possible reasons why these specific
qualities can succeed in legitimizing a theory of "natural space" in
the Occident is germane to this discussion. It is perhaps no
epistemological accident that this form of legitimation echoes
strongly that found in mathematics. Moreover, mathematics' role in
the process that leads to the socialization of space is often
underestimated because the relationship that links mathematics to
social reality is complex and in the case of Lefebvre's absolute
space, misleading. By defining absolute space in terms of "truisms"
(universal and absolute), Lefebvre is actually making that space an
abstraction because these very qualities are the essential
characteristic of abstract, geometric space (therein lies the power
of geometry and its determining role in the development of Western
physical sciences). Therefore, Lefebvre's absolute space is in
reality an abstract space in disguise. However, it must be made
clear that at stake is not Lefebvre's apparent failure in theorizing an
"a priori space," but the impossibility of thinking of a space that
would exist outside of its social components. Thus | maintain that
conceptually, and in the very least, all spaces are social. This is
also echoed by Derek Gregory for whom the spatial and the social are

indivisible:

The analysis of spatial structure is not derivative and
secondary to the analysis of social structure...spatial
structures cannot be theorized without social structures, and
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vice versa , and...social structures cannot be practiced
without spatial structures, and vice versa. (1978: 120-1)7

If the above proposition is true, as | believe it to be, then we must
account for the introduction of complexity and disorder in the
conceptualization of our contemporary spatial and social structures.
This can be accomplished in parts by introducing these elements in
any new theory of spatiality that claims to articulate the role space

plays in the structuring of human interactions.

- "Hyper"space-

It can be argued (if indirectly through its social dimension)
that space in its classical referentiated version, has been replaced
by a postmodern "hyper" space (and by association, time), whose
references might be forever lost in the illusion of modernity, with
its sense of linear "referentiality." But space, be it "hyper" or not,
remains anchored in some social dimension. Thus, it is crucial to
keep in mind that even in the realm of the postmodern and the
abstraction of some ‘“hyperreality" (to borrow from Jean
Baudrillard's notion of postmodernism), the issue of space remains
about real people in real places facing real struggles.8 Therefore, if
such a space exists, its postmodernism is best understood through
its social dimension, within the realm of everyday social practices.
The challenge is to negotiate an understanding of postmodern space-

-as abstraction--which is another element in the making of the
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postmodern loop (to use Hayles' terminology), while not overlooking
the human dimension. If we can argue for the existence of a new
space, a space reconceptualized by the theories of chaos and
complexity, it is because the emergence of new spatial metaphors
reflect and inform the complexity of the changes taking place in
social practices (even if, or rather especially since a writer like
Baudrillard equates the postmodern with the disappearance of the
social). How can we characterize the "social space" of our
postindustrial world even if in the end the aim is the social, not the
spatial?9

Turning to Baudrillard's arguments about the death of the
social provides a useful starting point regarding the possible, but
nonetheless problematic, existence of an "a-social" social space. Its
usefulness is to be found in what | perceive to be the seemingly
contradictory essence of his argument, that is to say the possibility
of an hyperreal world which would be a-spatial because of the death
of the social. Before exploring this question in greater detail, |
think it can be safely hinted that Baudrillard is arguing about the
death of a certain form of the social, one that is easily
referentiated and from whose structures can be drawn some social
meaning.

Even if Baudrillard's notion of "hyperreality" is never quite
directly exposed in spatial terms--as opposed to Lefebvre's (his
mentor and colleague) discussion of social space--a sense of space

remains present in these postmodern social spheres. One could
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argue that Baudrillard is not directly interested in the scientific
dimension of social space, even if his later writings, from A L'ombre
des majorités silencieuses (1978) on, attempt to bring some
scientifically-based dimension into their argument. Baudrillard's
contribution to our understanding of the contemporary social order
is based on his analysis of the role of everyday objects and their
respective signs in the development of the postindustrial world, the
consumer society. In such a society, a given social order is no
longer created through the acquisition of objects whose "social
value" is in the objects themselves. Objects are now purchased for
their "use-value," with little concern for their ability to directly
create social differentiation. Moreover, Baudrillard's consumer
society is characterized by the increasing profusion of these
objects and by the new degree of abstraction reached through their
multiplication. This degree of abstraction is made possible by the
fact that these objects, in their profusion, do not hold any longer a

clearly marked sense of social order:

...dans notre Super-Shopping Center...viennent se réunir tous les
dieux, ou les démons, de la consommation, c'est-a-dire toutes
les activités, tous les travaux, tous les conflits et toutes les
saisons abolis dans la méme abstraction. Dans la substance de
la vie ainsi unifiée, dans ce digest universel, il ne peut plus y
avoir de sens... (Baudrillard. 1970: 26)

The level of abstraction gained by objects of everyday consumption

will become an important element in Baudrillard's conceptualization
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of a new social order, one that will lead him to develop the notion of
hyperreality.

But this road is first paved by the idea of signs and how it is
they that are being consumed. Albeit indirectly through the
accumulation of objects, this shift from the social role of objects,
per se, toAthe structuring role of a system of sign values can be
viewed as the first step to what will ultimately lead to the death of
the social. Objects which through a process of abstraction and
commutation have now become commodities, create a new social
order, but at the level of signs, thus creating a new order of

simulation:

La pratique des signes est toujours ambivalente, elle a
toujours pour fonction de conjurer au double sens du terme: de
faire surgir pour capter par des signes (les forces, le réel, le
bonheur, etc.), et d'évoquer quelque chose pour le nier et le
refouler...D'une certaine fagon, la consommation généralisée
d'images, de faits, d'informations, vise elle aussi a conjurer le
réel dans les signes duréel, a conjurer l'histoire dans les
signes du changement, etc. (1970: 30)

As it is clearly shown in this argument, the consumer society is
consuming a vast array of signs, because they are signs and thus
easily consumable (in that consumption is no longer dictated by a
given social order- and its intrinsically linked notion of
referentiality, i.e. anybody can consume any signs, regardless of
class and prestige). More importantly, everyday material objects

matter very little in a society which is forever redefining and
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recreating its very reality in the social codification of signs and
other various simulated forms of representation.10 To recapitulate,
"reality" is to be found in signs (the true object of consumption), and
the multiplication of these signs creates in turn a new social space,
which indeed fails to be real because '"reality" is now referentiated
by a spectrum of simulations. Furthermore, Baudrillard's notion of
"hyperreality” points to a reality that is more real than real (his
classic example is Disneyland, with America as its simulation), and
to a social reality whose structures disappear in the folds of a
gigantic simulacrum.

This brief apercu shows how the notion of social order has
evolved over the span of Baudrillard's publications. In a way, the
“social" has not disappeared in and of itself, but instead has
succumbed to the proliferation of objects and signs, making social
structures and relations meaningless concepts in a forest of
abstract simulations. Yet does that mean the death of the social
altogether? And if so, how does that inform the idea of a new form
of space--a postmodern space?

| have already formulated the beginning of an answer to the
first question by hinting that only a certain classical, if not
modernist, form of the social was dead. W.ithout falling prey to an
oversimplification of Baudrillard's argument, one could propose that
what is really dead is the rhetorical anchor of an entire generation
of French intellectuals, based on the industrial mode of production

and its structured political economy. In this sense, the death of this
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specific form of economy undoubtedly marks the disappearance of a
clearly referentiated space of labor, production and political
economy (to use a definite Marxian terminology). However, an
economy of consumption must create its own kind of social
structures, even if they are not clearly (in a linear sense)
referentiated and legitimized.

Once Baudrillard forgets his nostalgia for a "socialist" form of
the social, his vision of the resulting postmodern society reveals
quite directly the role played by science and technology (these two
elements are discussed in greater details later in this chapter) in
the formation of this new space which for him will never be social.
The '"generalized consumption of facts, images and information"
which he describes in La Société de consommation is facilitated by
the systematic development of computer networks and the
emergence of the mass media in the late 1960s. Both are at the
heart of Baudrillard's postmodern "social" realm. The former
destabilizes classical notions of information and communication
with the sense that although we are all interconnected, the very idea
of meaning has imploded under the multiplication of commutative
processes. The latter, with its ability to (re)produce multiple meta-
narratives (no doubt a series of simulation), with its capacity to
turn viewers and readers (i.e. modern subjects) into mass consumers
(i.e. postmodern objects/subjects), problematizes the notion of
reality by destroying all classical senses of cultural signification.

In "The Vanishing Point of Communication,”" Baudrillard argues that
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these two elements interact to create a social realm of

communicative and human abstractions:

The same with our mediatized and computerized human
relations. We interact without touching each other, interlocute
without speaking to each other, interface without seeing each
other. Here is something really bizarre. The strangeness of a
blank attraction, of a blank interaction, the inseparability of
particles at distances of light-years. They talk about this a
lot in physics. It seems that our social structure too is

oriented towards this model, in a form of electronic solidarity.
Just by chance we discover this in physics at the very moment
we enjoy the same experience in everyday life. (1990: 4)

Baudrillard's postmodern social realm appears to be a floating
maelstrom of non-referential interconnections.

We have reached with Baudrillard a level of abstraction that
makes the idea of social space a different proposition. | argued
earlier that Lefebvre made his absolute space an abstraction
because he grounded its very essence (i.e. its reality) in the abstract
qualities of geometric space. To the contrary, Baudrillard does not
expound on the notion of space as such (he seems more interested in
the idea of "suspended time"), but does inadvertently develop a sense
of paradoxical space--paradoxical because of the death of the social.
Still, the quantum-like paradox of existence within the various
social spheres fails to totally negate the possibility of an
intrinsically postmodern “hyper" space while making problematic the

idea of a true, stable, and singular space.
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-Mobius and the Topology of Dynamic Space-

It is within the realm of communication that Baudrillard
develops a framework for this contiguous molecular space which
allows for the transfer of informational energy, but this without any
human contact. Once again, the principle of communication leads us
in believing in the existence of a social sphere whereas the virtual
reality of the networks reaffirms the abstraction of that principle.
Thus, everything (i.e. human beings, information) exists contiguously
in this space while never entering in direct physical contact with

each other:

lls créent de la sorte une dimension qui n'est plus exactement
humaine, une dimension excentrique qui correspond a une
dépolarisation de l'espace et a une indistinction des figures du
corps.

Il n'y a pas de plus belle topologie que celle de Moebius
pour désigner cette contiguité du proche et du lointain, de
l'intérieur et de I'extérieur, de l'object et du sujet dans la
méme spirale, ou s'entrelacent aussi I'écran de nos
ordinateurs et I'écran mental de notre propre cerveau.
(Baudrillard. 1990: 62-3)

The Mobius strip is indeed an appropriate metaphor to express the
notions of infinite proximity, duality, and alterity which seem to
characterize our contemporary social space (at least when defined
within the realm of communication). This particular strip is simply
a rectangular band of paper whose two opposite short sides are

attached together in such a way that any point started on a given
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side will arrive at a similar point but on the other side. Although
we all (especially those of us on the Net) exist at some point on the
Mébius strip of the communication network, its very topology keeps
us from making direct contact with anything or anyone on the "other
side" (obviously, such a geometric distinction is impossible given
the spirai configuration of the strip). Therefore, the absence of a
spatial "other" (i.e. which can be said to distinguish projective
geometry from this transformational one) renders all positioning in
space and time problematic within classical Euclidean geometric
thinking. The branch of geometry known as topology deals with the
transformational properties present in the Mdbius strip but on a
much broader scale. Topology's most salient characteristic, and the
one most germane to this discussion, is the notion of continuity. In
broad topological terms, a series of transformations (i.e. bending,
deforming) will not affect certain geometric properties as there
exists a direct correspondence (i.e. the continuity) between a set of
given points before and after the geometric figures have been
transformed. This important characteristic can likewise be
understood through the realm of everyday activities, making
topology a useful structural model for better understanding the
notions of infinite proximity and duality once applied to social

experiences:

What we come to experience, however, fails to surprise us.
Although we spin the TV channel dial, the scene remains the
same. We travel, but our destinations are as equivalent as the
souvenirs from seemingly distinct countries. Whatever we
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confront is readily reversible. As in the grid of
telecommunications, space has disappeared between action
and reaction, stimulus and response, input and output.
Receivers become senders who become receivers.

(Kariel. 1989: 5)

But topology has other merits as a model for postmodern social
space. For example, it makes possible a concept of space which is
not directly tied to a set of referents. In other words, the space it
describes (here, the idea of quantification is no longer meaningful)
is transformational, relational, and dynamic. @ These ideas are made
explicit in Michel Serres' rather singular perception of this form of

geometry:

La topologie épouse l'espace, autrement, et mieux. Pour ce
faire, elle use du fermé (dans ), de l'ouvert (hors ), des
intervalles (entre ), de l'orientation et de la direction (vers,
devant, derriere ), du voisinage et de I'adhérence (prés, sur,
contre, suivant, touchant ), du plongement (parmi), de la
dimension...et ainsi de suite, toutes réalités sans mesure et
avec relations. Jadis nommée par Leibnitz analysis situs ,
la topologie décrit les positions et s'exprime, au mieux, par
des prépositions. (1994: 71)

(Can there be anything more social than a space of prepositions?)
Although no social meaning can be directly drawn from a given
spatial model, it seems like topography addresses the issues of
relational complexity linked to dynamic systems more pointedly.
Even if Baudrillard and Serres' respective use of topology as a

spatial model reflects different intellectual trajectories--
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communication for the former and the remapping of our
contemporary world for the latter--they both seem to indicate that
this new space is more concerned with the relations taking place
within that space than by the need for this space to be referentiated
and linked to some other absolute space. This distinction seems an
essential stepping stone to grasping what makes a given space
postmodern. To this extent it can be argued that the social
dimension has not disappeared as much as it has gained some form
of independence vis-a-vis a classical theorization of its space.
Therefore, postindustrial social space appears to be characterized
by its ability to create "some sense" within the realm of its own
spatial spheres without being concerned with having to reference its
social meaning (thus, once again, Baudrillard's sense of the death of
the social). However, the social dimension of this postindustrial
space can also be grasped through various notions closer in spirit to

complex dynamics, yet at the heart of postmodernism.

3. Narratives and Disorders

It might be tempting to ground the first sketch of this social
dimension in a single and authoritative definition of postmodernism.
However, one of postmodernism's most salient characteristics is its
inherent ability to resist the reductive idiosyncrasy of single
definitions.11  Although this resistance might not be singular to

postmodernism--to the extent that the idea that we can force a
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single definition upon most anything is part of a greater rhetorical
strategy by those who control language--it works extremely well at
undoing the sense of notional stability so often linked with language
in the Occident. More importantly, any attempt to conceptualize
postmodernism outside of the dynamic complexity that forms the
"postmodern loop" would run counter to the spirit of my broader
argument.

The idea of resistance is a reoccurring motif in
postmodernism, and it often takes on different guises evoking
various forms of opposition to some stable framework of
intellectual and cultural references. In Chaosmos, Philip Kuberski
defines his notion of resistance in terms of modernity as a power

symbol instituted through various scientific and technical operants:

Whether one adheres to Lyotard, Habermas, or Gitlin's
definitions, one realizes that postmodernism is really a
symptom of modernity, another symbolic rebellion--like
romanticism, orientalism, nihilism, dada, beatism and the
sixties' counterculture--against the crushing power of
scientific and bureaucratic modernity. (1994: 9)

Leaving aside the important idea of resistance for a while, it must
be noted that most attempt to define postmodernism, especially
within an epistemological framework, leads back to some various
notions of modernity and its problematic inscription within our
constructed perception of history. Postmodernism is also the
frequent victim of its own orthography in that it is all too tempting

to draw a definition on the sole concept of modernity. The result is
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somewhat of a tautological impasse which fails to uncover the
questionable nature of modernity itself, and more specifically the
fluctuating temporality of its own etymology. In a seminal paper
entitted Modernity versus Postmodernity, Jurgen Habermas draws on
Hans Robert Jauss to provide us with the following history of

"modern," and defines it in these terms:

The word "modern" in its Latin form "modernus" was used for
the first time in the late 5th century in order to distinguish
the present, which had become officially Christian, from the
Roman and pagan past. With varying content, the term
"modern" again and again expresses the consciousness of an
epoch that reflects itself to the past of antiquity, in order to
view itself as the result of a transition from the old to the
new." (1981: 4)

This definition is important if we are to question the common
definition of postmodernism as simply meaning "after the modern,"
as if the latter was a stable concept. Nevertheless, this definition
appears quite frequently because the "postmodern" terminology is
often used to describe contemporary phenomena. Similarly, this
denotation relies heavily on a more stable terrain (or at least, its
illusion), in terms of modernism, in literature and the arts. As we
will see in the case of geography, architecture provides geographers
(as well as art critics and historians) with easily recognizable
markers which permit a clear distinction between modern and
postmodern. Yet, the apparent stability found in modernism (even if

for Habermas it does represent a shift between periods) has been
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undermined by postmodernism, and this has lead to a debate focusing
on the question of historicism, or how our perception of history
renders difficult a neat reification of past human experiences. Thus,
the very notion of postmodernism has forced social scientists to
return to the drawing table, and rethink their own conceptualization
of history, especially when it is reconstructed as a linear evocation
of metanarratives or "grand theories."

As stated earlier, Kuberski's definition of postmodernism as a
symptom of modernism is directly linked to the idea of resistance
to metanarratives, although articulated at the level of other
discourses presenting themselves as various opposition forces to
modernity. It remains that postmodernism resists becoming another
metadiscourse by avoiding its systematic categorization within a
single definition (although a definition is by no means a theory).
This argument is expounded by Chris Philo who argues that

postmodernism is a new way of thinking, not another metatheory:

Indeed, one of the key premises of postmodernism as a way of
thinking-one of its few own starting points of generality-is
that we need to contemplate the human world less in terms

of 'grand theories' and more in terms of humble, eclectic and
empirically grounded materials. Rather than thinking in

terms of a human world ordered coherently around a clearly
defined centre...postmodernism urges us to think more in terms
of disorder, incoherence and the lack of a centre determining
everything that is going on. (1991: 171)

Two issues are essential in Philo's definition in that they challenge

our modernist articulation and perception of the physical and social
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world at its very core: "grand theories" and disorder. If we can still
rely on a gross characterization in the postmodern era, we can then
argue that Western sciences have traditionally invested themselves
in "making some order" out of the human experience, and did so by
promulgating a series of "grand theories," which in the case of the
Occident date back to Aristotle and Plato. By arguing against the
validity and legitimacy of such a rhetorical tradition, postmodern
proponents in their respective fields are shaking the foundation of
our collective ethos, the Western economy of scientific knowledge.
At this point in our discussion of the making of the
postmodern, it might be helpful to turn to Lyotard's definition found

in the introduction of the Postmodern Condition :

Simplifying to the extreme, | define postmodern as incredulity
toward metanarratives. This incredulity is undoubtedly a
product of progress in the sciences: but that progress in return
presupposes it. (1979: xxiv)

Although the notion of space seems absent from Lyotard's conception
of the postmodern, | believe that his definition neatly brings
together the salient aspects of Kuberski and Philo's definitions of
postmodernism (i.e. symptom, disorder and metanarratives
respectively) while fréming these ideas within the specific realm of
contemporary sciences. This is especially true as far as the
formation of scientific discourses through language is concerned.
But before attempting to go any further with this line of

argumentation, we must keep in mind that the social dimension of
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the making of scientific discourses and theories does encompass the
idea of space. Its idea is present at several levels, from the
conceptualization of "everyday" space through "everyday" language to
its theorization into various geometries with the help of
mathematics. The socialization of space is therefore a question of
language, but in the case of postmodern space, this language must be
analyzed within the particular framework of the sciences.
Language--and its derivatives in computers and technology--is what
articulates and underlies evrything. Language occupies a paradoxical
and problematic place because of our incapacity to ever get past it
in any meaningful way. It remains that the incredulity evoked by
Lyotard is a form of resistance (a lesser one perhaps), as well as an
essential link to the notion of discursive disorder. However, for
Lyotard the notion of discourse and its legitimation take on special
qualities in the realm of the postmodern because of the essential
role played by technology. This added dimension is important to our
discussion of the making of postmodern space because the question
cannot be understood any longer solely in terms of “classical"
sciences but must encompass the influence of an ever-changing
technology.

The initial epistemological tautology of "grand" or "meta"
narratives evoked by the proponents of postmodernism is further
complicated in the sciences by technology, especially at a time when
this technology relies heavily on its own set of languages for a

certain conceptualization of the tasks and problems to be solved
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(certainly the case with computers). It is clear that at the end of
this millennium, most forms of scientific knowledge are formed and
conceptualized in and out of the "language" of technology.12 For
Lyotard the intricate link that ties science to technology must be
carefully explored if we are to understand the specific nature of

the “discourse of science" (and by extension the question of
legitimation which is at the heart of the postmodern agenda) within

its technological framework:

Scientific knowledge is a kind of discourse. And it is fair to
say that for the last forty years the "leading" sciences and
technologies have had to do with language: phonology and
theories of linguistics, problems of communication and
cybernetics, modern theories of algebra and informatics,
computers and their languages, problems of translation and
the search for areas of compatibility among computer
languages, problems of information storage and data banks,
telematics and the perfection of intelligent terminals,
paradoxology. (1979: 3-4)

Although these examples are carefully chosen by Lyotard to support
his argument, every single field in the sciences has felt to varying
degrees the consequences of the revolution taking place in language
and communication technologies (see geography's GIS). Furthermore,
by articulating his argument at the level of language technology,
Lyotard succeeds in demonstrating the difficulty in clearly
separating language, as a means of communication and structuring,
from its developing technology, as a source of legitimation in

postmodern scientific discursive practices. Lyotard also rightly
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argues that "technological transformations can be expected to have a
considerable impact on knowledge" (1979: 4) and thus the challenge
is to make "some sense" of the "fudgy" zone of contact that exists
between science and technology. In addition, this ever developing
zone is yet one more element that interacts in the creation of the
postmodern loop.

It might appear as if we are facing a very confusing situation;
one in which technology, science, and postmodernism (the latter
representing the state of affairs as considered in light of computer
technology primarily) seem to somehow participate in the creation
of a discursive maelstrom, which in turn is supposed to reflect
some contemporary social reality. My goal is not to complicate the
matter further, but to point to the impossibility of discussing any
single one of these elements outside of the contact zone that links
them together. The "collective ethos," or "Western economy of
knowledge" which | mentioned earlier have long prospered through
the illusion of the existence of a technical and/or reductive
scientific reasoning, the producer of order and certainty. To a great
extent, the introduction of technology, especially computers and
language technology, in the equation has amplified the initial
problem. In the case of computers, | think the question is best
posited at two levels, that of their structure (in a
conceptual/intellectual way) and their languages. Both elements
participate in the reductionist trend (in no sense a simplification)

that informs the creation of a "postmodern" science, with its
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multiplying fields of specialization. Supporting this idea, Andrew
Feenberg draws a useful parallel between the structure of a
computer to "mechanistic rationalization," his terminology for what
| perceive as ‘"reductionist trend," in his discussion of the
ambivalent role of computers in the creation of postindustrial

discourses:

The computer's structure bears an ominous resemblance to
mechanistic rationalization. Computers work under the

control of programs, and the programming function is located
outside the technology in human agents who command it from
above. The computer, furthermore, is an automaton that,

unlike other machines, realizes a plan installed in its core
rather than simply obeying external direction from one step to
the next. (1991: 91)

Feenberg goes on asking questions regarding the possible parallels
that can be drawn between the computer as a machine and the
different hierarchical organizations embedded in various political
structures. The social overtone of Feenberg's line of inquiry also
allows him to use Marx's "“theory of the ambivalence of industrial
development" (1991: 92) to formulate his own notion regarding the
"ambivalence of computer technology." This ambivalence takes place
at two levels which he respectively calls the "principle of the
conservation of hierarchy" and the ‘“principle of subversive
rationalization." In more explicit terms, the former argues that new
technology preserves existing forms of social hierarchy while the

latter, to the contrary, perceives technology as a potential
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destabilizer of existing structures. Through this argument, Feenberg
makes technology an active element of the social realm, but in a way
that departs from the more traditional link that tie people to
technology.  Furthermore, the reciprocate influence exerted by
technology and social hierarchies creates a social space always
renegociated.

The ambivalence that Feenberg finds in computer technology
leads me to question the extent to which technologies of the
postmodern age are redefining our social spheres. There is little
doubt that the industrial revolution and its accompanying
technologies had a great deal of influence in shaping the great
industrial zones of the Occident.  Social hierarchies, easily
discernible in labor intensive factories, were never reinstated
through the position one occupied in the plant. From the early 19th
century on, technology allowed for a clear differentiation among the
different classes of workers. This technology-based distinction no

longer holds as rigorously true in the postindustrial age.

4. Artificial Intelligence and Computer Technology

A traditional "technology-based" distinction has become
problematic in postindustrial societies. Specifically, the nature of
such a distinction has shifted through the emergence of computer
technology and its influence on the nature of communication. The

first essential shift is that the formation of technology-based
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vertical hierarchies are made difficult (if not impossible) by the
idea of computer networking. When everybody within a firm or
factory has access to various information relevant to the company,
the idea that knowledge in that form can be an active element of
social differentiation no longer holds true, or at the very least,
makes this kind of distinction problematic. It is obvious that the
entire scope of any given information is not to be accessed by every
single employee, yet, the very availability of some information to
all segments of workers is a new phenomenon in the contemporary
industrial landscape. Gone are the days of an all-knowledgeable
management force whose encompassing knowledge of "the firm"
secured them a privileged social position in their company. Yet,
starting a discussion of the influence of technology on the shaping
of social hierarchies solely through the role played by computers
could mislead us in believing that their influence is at best
superficial. What | mean by superficial is that computers would
only help implementing a posteriori the formation of these
hierarchies by dictating who has access to what levels of
information. However, through technology and especially through
computer technology, information is not the only element at work.
The creation of postindustrial social spaces are also formed by the
often technologically shaped, processed or dictated notions of
knowledge and communication. To better understand how these
various elements interact among themselves but also with the

technology, it is useful to turn to the field of Artificial Intelligence
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(commonly referred to as Al) and analyze how this new technology
redefines our understanding of the different elements on which it is
based and their role in creating our postmodern society. Finally,
there is a sense in which technology, knowledge and communication
are complex notions by themselves, but that their interaction
emulates the kind of dynamic complexity found in chaotic systems.
Accounts of the recently developed field of Artificial
Intelligence differentiate between two models for computers. In the
Artificial Intelligence Debate edited by Graubard in 1988, these
models are presented as being either a "system for manipulating
mental symbols" or a "medium for manipulating the brain" (15). They
are also known respectively as the reductionist and holistic
approaches to artificial intelligence. However, hidden behind these
two models is a broader question regarding what creates
intelligence, and by logical extension, what constitutes knowledge.
The initial existence of two competing models points to our
own difficulty at grasping what could be defined as the essence of
knowledge (i.e. essence in a holistic sense) and also at our own
limited comprehension of how this knowledge is processed by the
human brain into something we quantify as intelligence (Standard 1Q
tests being a prime example of this kind of quantification). By
attempting to create a field of study such as Al, scientists' biggest
challenge was to quantify knowledge in a way that was both
comprehensible and reproducible by computers. To this extent, the

first attempts relied heavily on the atomistic tradition and the
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Cartesian model, both forms of reductionism that lead to the
breaking down of complex information into seemingly manageable
bits and pieces. Arguably, the popularity of reductionism in the
early days of Al was based on the idea that intelligence resided in
the manipulation of physical symbol systems. Moreover, this model
also has its foundation in a long established Occidental
philosophical tradition, which for Hubert and Stuart Dreyfus makes

this model familiar, all the way back to Plato:

This thought brings us back to the philosophical tradition. It
was not just Descartes and his descendants who stood behind
symbolic information processing, but all of Western
philosophy...(it) has from the start systematically ignored

or distorted the everyday context of human activity. The
branch of the philosophical tradition that descends from
Socrates through Plato, Descartes, Leibniz, and Kant to
conventional Al takes it for granted, in addition, that
understanding a domain consists in having a theory of that
domain. A theory formulates the relationships among

objective, context-free elements (simples, primitives,
features, attributes, factors, data points, cues, etc.) in terms
of abstract principles (covering laws, rules, programs, etc.).
(Graubard, Ed. 1988: 25)

My intention is by no means to reduce the development of Al to a
single extended quotation. Yet in this case, this argument does
reflect the most salient governing principles at work when
attempting to recreate some form of reconstructed intelligence:
reduction and formalization. The popularity of the reductionist
model in the early days of the development of Al is undoubtedly

grounded in the ways such a model facilitates our own attempts at
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conceptualizing intelligence and knowledge. Not that these notions
can be reduced in any meaningful way to some elementary dimension
without losing what makes them highly complex and problematic
concepts in the first place.

Within the realm of Al, definitions of intelligence find some
common ground in the idea that it can be understood in terms of
processing symbols. Logically, any approach which is concerned
with creating some formal representation of the world must also
rely on some notion of intelligence which allows for such
processing. Citing from "Computer Science as Empirical Inquiry:
Symbols and Search" by Allan Newell and Herbert Simon, Dreyfus
and Dreyfus argue that intelligence, throughout the early days of Al,
was defined with "intense philosophical conviction."

Newell and Simon's conviction translates into a vision of
intelligence that cannot, in any significant way, fail the technology
through which it is to be re-created: "the study of logic and
computers has revealed to us that intelligence resides in physical
symbol systems" (cited in the Artificial Intelligence Debate, 24).
Although this is quoted as part of a broader argument concerning
holism's apparent failure at competing with the reductionist
approach, | believe it also informs the long established philosophical
assumption that intelligence can be quantified and reduced to
some basal elements, as well as Feenberg's earlier argument
concerning the intrinsic link that exists between technology and the

"reality" of the world it recreates.
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The definition of intelligence provided by Newell and Simon
goes a step further by relying on a completely tautological
construct, one in which ‘intelligence" can be solely defined in
technological terms. It must be made clear that in this case
technology is not simply a tool through which we can hope to grasp
some aspects of what might form intelligence but rather casts
itself as encompassing its beginning and its end. The idea that any
technology is a direct application of human intelligence--and
therefore that notions about the latter can be drawn from studying
the former--bears some degree of truth in an anthropological kind of
way. However, these authors' definition is much too restrictive to
successfully establish such a definite inference. Also implied
within this rhetoric is a sense of neutrality which within the realm
of Al seems to facilitate a certain conceptual transfer between
intelligence and computers. This "neutrality" is at the heart of an
established theory of technology, the instrumental theory. For
Feenberg, it represents the "dominant view of modern governments,"
and is based on the idea that technologies are little more than
“tools" which are deemed neutral. He goes on to describe this

"neutrality” with the following points:

1. Technology, as pure instrumentality, is indifferent to the
variety of ends it can be employed to achieve. Thus, the
neutrality of technology is merely a special case of the
neutrality of instrumental means...

2. Technology also appears to be indifferent with respects to
politics, at least in the modern world, and especially with
respect to capitalist and socialist societies. A hammer is a
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hammer, a steam turbine is a steam turbine, and such tools are
useful in any social context...

3. The socio-political neutrality of technology is usually
attributed to its "rational" character and the universality of
the truth it embodies. Technology, in other words, is based

on verifiable causal propositions...

4. The universality of technology also means that the same
standards of measurement can be applied in different
settings... (1991: 5-6)

Although the technology discussed by Feenberg is not restricted to
computers, his analysis finds some coherent applications in Al. The
ability to define intelligence in terms of "logic and computers"
implies, at least indirectly, that it is void of any social and cultural
components, even as a product of the human brain. Using the
rhetoric of this definition, one can in turn review Feenberg's points
regarding the neutrality of technology, and redefine intelligence
within these parameters. Thus, intelligence becomes ‘indifferent to
the vériety of ends it can be employed to achieve," while being also
"indifferent with respect to politics," and a certain socio-political
neutrality can be attributed to ‘its rational character and the
universality of the truth it embodies," and finally its universality
"means that the same standards of measurement can be applied in
different settings." This is an obvious and extreme exaggeration on
my part in that | am attempting to rhetorically equate elements that
are intrinsically different. Nonetheless, there is a sense in which
scientific endeavors such as Al make possible the manipulation of

the complexity of human experience to make it fit within certain
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scientific models of intelligence and the technologies these models
embody. The idea that we can develop some meaningful standard
measurement of human intelligence is a clear indication that
scientists are willing to buy into a rather extreme form of
neutrality. Similarly, the systematic rejection of a holistic model
in the early years of Al further indicates that any attempts at
conceptualizing intelligence in interconnected and complex terms
had to be suppressed in order to fit a certain technological agenda.
In all fairness, it is also true that computer technology and our
understanding of the different functions of the brain have evolved in
such a way that scientists in Al are now better disposed to give
these notions some ‘“reality." However, the overall quest for a
technology that can emulate the human brain and its product leads
back to the broader question of what constitutes intelligence. What
is intelligence when technology actively participates in the
production of knowledge and in our perception of what it represents

in a postindustrial culture?
5. Intelligence and the Human Brain

There is a sense in which both intelligence and knowledge are
hardly distinguishable when conceived from a technological point of
view. Although we perceive them as distinct concepts, the idea that
a given technology can blur the line between what seems to clearly

separate humans from machines leads in part to this situation (i.e.
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Artificial Intelligence). If a technology can be developed and applied
to process knowledge in an ‘intelligent" way, one of the most
important distinctions in the history of humankind is forever
undermined. Thus, the initial question regarding the nature of
intelligence remains, but more pointedly in that it might no longer
be a sufficient axiom to distinguish us as thinking creatures.

As noted earlier, definitions of intelligence in the early days
of Al commonly relied on the notion of physical symbol systems.
Dreyfus and Dreyfus cited in their article "the power of tradition" as
being at the heart of Newel and Simon's linking of intelligence to
these systems. Pamela McCorduck explores further various notions
of intelligence in a useful essay also published in the Artificial
Intelligence Debate. She relates how the computer was viewed as
the perfect technology because of its ability to gather information
while at the same time deal with symbolic manipulation. Although
some of the ways in which technology and the object of study have
been addressed already, her essay deals more directly with the
central place occupied by symbols. | believe that this
conceptualization of intelligence is in turn reflected in the way we
perceive knowledge, and more specifically, which forms of
knowledge we learn to value. But the road to knowledge is a sinuous
one because it is at once restricted by our ability to understand how
intelligence participates in the construction of knowledge and by the
impossibility of measuring intelligence outside our own realms of

human intellectual capacities. In the end, our ability to define
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intelligence has been greatly influenced by our various successes at
breaking knowledge down to some seemingly meaningful bits and
pieces.

McCorduck reiterates the role played by symbol systems in the
way Al scientists view intelligence by borrowing from Newell and
Simon and their articulation of a physical symbol system hypothesis.
Their argument, as related by McCorduck, is based on the idea that
sciences' aim is to characterize the nature of its various objects of
study, and this in a qualitative way. Yet, studies that tend to be
more quantitative in nature take place within this qualitative
framework. In the case of computing, a physical symbol system
makes up the qualitative dimension of this particular science.
However, their argument goes on to address the specifics of
intelligence within Al and how notions of knowledge are in turn

drawn from their conceptualization of intelligence:

Physical clearly denotes that such systems obey the laws of
physics-they are realizable by engineered systems made of
engineered components. A symbol system is a collection of
patterns and processes, the processes capable of producing,
destroying, and modifying the symbols. The most important
property of patterns is that they are able to designate objects,
processes, or other patterns. When patterns designate
processes, they can be interpreted. Interpretation implies
carrying out the designated processes.

This outlook provides a conceptual framework for studying
intelligence (human or otherwise), which may be more
precisely defined as the ability to process symbols....Human
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beings and computers, however, are not only information
processors but also intelligent agents: they are able to
compute something besides their own processes. (Graubard,
Ed. 1988: 74)

The drive to inscribe the qualitative function of this particular
science through physical symbol systems leads to a somewhat
limited notion of human intelligence. This situation is produced by
the conceptual framework imposed by the system's own limitation
at reproducing what we perceive as human intelligence. Thus, the
very "quality" being characterized is predetermined by what
constitutes "qualitatively meaningful" knowledge in Al. To define
"human intelligence as the ability to process symbols," seems to be
in actuality an attempt to define "machine intelligence" in human
terms. Moreover, granting both machines and humans intelligence
because of their ability to "process their own processes" falls short
of reflecting the structural and behavioral complexity of the
brain.13

Having shown first how technology plays an essential role in
redefining what is valued as knowledge, and then how it has almost
succeeded, through a conceptual backdoor, at redefining the notion of
intelligence as well, it is now useful to explore how functions of the
brain can inform and be informed by other forms of complexity.
Given the different reductionist attempts that have been made in
order to fit complexity to the technology, fully recognizing what it
implies in terms of the human brain has been often resisted in the

field of Al.
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The sheer complexity of the human brain is staggering. This is
meant as an overtly direct opening salvo because anything short of
this usually allows for a reduction of its enormous complexity
which, whatever the rhetorical means may be, is an attempt by Al
scientists to closely relate computers to the human brain. Yet
recent developments in neuroscience still point to a much different
reality. These differences can be sufficiently explored, in terms of
this argument, at two levels. The first one deals with the brain's
raw power, within the physiology of its neuronal network. The
second expounds on one of the basic differences that distinguishes
computers from the human brain, the hardware/software dichotomy,
and how it is capable of a remarkably unique function, the creation
of thought.

Addressing the brain's computing power in his essay, the "New
Connectionism" (in the Artificial Intelligence Debate ), Jacob

Schwartz exposes the following situation:

The awesome complexity of the brain poses major obstacles to
easy realization of this aim. The magnitude of the problems
that need to be unraveled is indicated by a few intimidating
estimates and a brief review of some basic facts of
neuroscience. The human brain consists of approximately 100
billion neurons, possibly even ten times as many...A neuron
transmits information to its follower neurons at interneuron
junctions called synapses...The total number of synapses in

the brain can be estimated as 1,000 trillion...though this
estimate...is uncertain by a factor of roughly 100...today's large
magnetic storage disks hold around 1 billion bytes of digital
information each, which is roughly one ten-millionth of the
storage capacity we have ascribed to the brain. (Graubard, Ed.
1989: 125-27)
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As it is clearly intended by the author, these numbers are
overwhelming. We are faced with a notion of complexity that
surpasses our own computational faculties. At the very least, these
numbers put to rest once and for all the idea that computers, at this
point in time but for a long while yet, can emulate the brain in term
of synapses and storage capacity. More indirectly, they also
illustrate why most allusions to any form of complexity are so often
left untouched. Because it does not involve a dynamic element, and
because this is mostly based on the brain's computational
capabilities, this complexity, though overwhelming, remains
"simple" in nature. And yet, these numbers depict a more elaborate
picture than the sheer the technological impossibility at emulating
them.

The brain's structural and organizational scope also hints at an
altogether different kind of complexity. An important structural
difference is found in the hardware/software dichotomy, which for
Jean-Pierre Changeux, a leading French neuroscientist, has mislead

many to believe that the brain works like a computer:

Dans tout ordinateur construit par I'homme a ce jour, on
distingue la bande magnétique-programme de la machine
construite en "dur . Le cerveau humain, lui, ne peut se
concevoir seulement comme exécutant un quelconque
programme introduit par les organes des sens. Un des traits
caractéristiques de la machine cérébrale est d'abord que

le codage interne fait intervenir a /a fois, nous l'avons vu
un codage topologique de connexions décrit par un graphe
neuronique et un codage d'impulsions électriques ou de signaux
chimiques. lci, la distinction classique "hardware-software"
ne tient pas. D'autre part, il est évident que le cerveau de
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autonome...Cette faculté d'auto-organisation constitue un des
traits les plus saillants de la machine cérébrale humaine,
dont le produit supréme est la pensée. (1983: 161)

I.t is made clear by Changeux, earlier in the same passage, that the
notion of ‘internal coding" (of behavior) was introduced through a
useful comparison to cybernetics. But more importantly, the brain's
complexity is characterized by its own internal coding's stimulation
of both neuronal and chemical/electrical levels; thus the
impossibility of making the classical "hardware/software"
distinction, still very much at the heart of modern computers. The
second part of Changeux's argument regarding "self-organization,"
which bears a resemblance to Newell and Simon's notion of
"creative processes," leads to a dimension whose complexity seems
to reach beyond the sole processing of symbols, human thought. The
complexity of the "human machine" is thus taking us back to the

complexity of its "object of production."

In Conclusion: Complexity and the Creation of Social Space

What | have dubbed the various facets of postmodernism
(which more appropriately should be called "instances" of a
multifarious postmodern culture), have taken us from the notion of
complexity in complex dynamics to how knowledge and intelligence

have become objects of scientific inquiry under the pressure of a
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progressively overpowering technical agenda. What about space? Or
more specifically, where and how does the creation of social space
fit within this itinerary?

Lefebvre provides the broad framework when he argues that "if
space is a product, our knowledge of it must be expected to
reproduce and expound the process of production" (1991: 36). In this
case, to the extent that complexity and disorder have become an
active element in our knowledge of the human experience, they are
going to be re-produced in the creation of its social space. However,
given these parameters, even the notion of knowledge has become
problematic, for as we saw in the case of Al, it is being reduced to
some basic dimension in order to fit a given technical (thus
political) agenda. Within the realm of complex dynamics, Descartes'
search for certainty (as opposed to truth, to borrow from Lacan's
argument) is meaningless.14 Yet, the paradigm has not totally
shifted, and its political implication creates strong resistance to
this evolution. Moreover, this process is also hindered by the fact
that the "process of production" (to use Lefebvre's terminology) has
shifted to a "process of reproduction," ad infinitum. In other words,
space, much like the society that produces it, has fallen prey to the
recognition of its multiplicity (a process facilitated by the
emergence of these new theories linked to complexity).

The notion of space has thus followed the evolution undergone

by the social dimension from which it is produced. At stake is the
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ideology that created knowledge and the sciences necessary to

theorize its various forms:

Modernism as an ideology was largely constituted by setting
aside, segregating, confining, and repressing the less
orderly, which is to say the less "predictable" aspects of
physical, organic, and human behavior. (Kuberski. 1994: 30)

In this case, the ideology transcends the simple realm of the
"purely" scientific to address that aspect of space in which policies
are activated (the object of chapter two). As we will see with
Jean-Luc Mélanchon's analysis of political action from a chaotic
perspective, any hint at structural disorder renders the state's
control of the political and economic processes difficult if not to
the point of being meaningless. The chaos, complexity, and dynamic

nature of social space can no longer be ignored.
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Notes

1 This influence is addressed in greater details through an analysis
of Jean-Luc Mélanchon's argument concerning the political and social
life of the Paris' suburbs, in the chapter entitled a State of Chaos.

2 "Everyday space" is far from being perceived universally across
cultures as Edward Hall pointed out in the Hidden Dimension.

3 We obviously had a concept or construct of space before it was
articulated by mathematicians. However, this mathematical
conception has affected social practice by setting it up within a
rigid, "scientific" dimension. | believe that the development of a
"postmodern" space is an attempt to brake away from this strict
formalism.

4 As Lefebvre rightly argues, space has always been absent from the
fundamental epistemological studies. | understand by
epistemological space what Lefebvre calls /ogico-epistemological
space, which for him includes the notions of logic and formal
abstractions (Lefebvre, 1991).

5 The production of "mathematical spaces" (i.e. geometries), also
takes place in a social context.

6 The relationship between space and nature has facilitated the
inscription of nature with (constructed) gendered female qualities.
This problematic inscription is the object of discussion in chapter 5.

7 As cited by Soja in Postmodern Geographies, page 57.



82

8 For example, the plight of the homeless must not get lost in some
"intellectual" argument regarding the non-referentiated dimension
of the postmodern city.

9 Even if this argument was presented in mathematical terms, it
would fail to escape the social realm. At best, our
conceptualization of a new form of space reflects changes in our
collective imagination.

10 | am grateful to John Bormanis for pointing out the "obvious."
People kill over these material objects which | argue "matter very
little." | think there is a difference between the sign and the object
itself and that Baudrillard is really making that argument in terms
of signs. However, there is indeed a paradox here.

11 Definitions of postmodernism abound. In the art world, its
definition is epochal and usually describes a period which started in
the middle of the 1970s. However, it also deals with art whose
qualities distingues it from the modernist movement, especially
with its claim at naturalistic representation. For Thomas Lawson
(in Postmodern Perspectives), "...any art that appropriates styles and
imagery from other epochs, other cultures, qualifies as 'post-
modern' " (144). Craig Owens, in the same volume, opens his
discussion of "Feminists and Postmodernism" by: "Decentered,
allegorical, schizophrenic...-however we choose to diagnose its
symptoms, postmodernism is usually treated...as a crisis of cultural
authority, specifically of the authority vested in Western European

culture and its institutions" (186). Thus postmodernism is both
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epochal and culture-specific.  This crisis is perceived by some as
the end of a sense of direction. Arthur Danto, in his Philosophical
Disenfranchisement, equates postmodernism with pluralism and
argues that "it does not matter any longer what you do, which is
what pluralism means. When one direction is as good as another
direction, there is no concept of direction any longer to apply" (114-
15). Finally, this absence of direction can be linked back to our
earlier notion of modernism but this time through technology. For
example, Danan Polan defines postmodernism as a move from
"“modernism's optimistic faith in technology, vision, endeavor...to a
lack of interest in all expressiveness-a spectacle of superficiality
which intends no celebration of myths, no superior meanings" (in
Kaplan's Postmodernism and its Discontents, 46). My definition of
postmodernism with production and exchange of goods and
information as source of social formation is more economically-
based in spirit, although it echoes in varying degrees all the
concerns expressed above.

12 The term "language" when applied to technology is most often
understood to mean "computer language" (from mainframes to an
increasingly variety of software), as computers are the driving
force behind technology. Not all technology relies on computers but
I find it difficult to believe that the next 20 years will not lead to
the systematic utilization of some computer-based technology.

13 Not explored here is the brain's ability to produce mental

pictures that represent the physical reality of the object explored.
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This has been demonstrated by studies done by Kosslyn (1980)
through the exploration of an imaginary "treasure island." The
results indicate that the exploration done "in the mind" of what was
first placed on paper reflects the real distances. This information,
cited in Changeux (1983), leads to the conclusion that "the mental
map holds the same information about distances than the real map"
(164. Translation mine). This form of mental translation of a
spatial projection is far from being reproducible by any known forms
of Al.

14 This argument, cited by Kuberski in Chaosmos (1994: 124), is in
Lacan's The Four Fundamentals of Psychoanalysis. New York: Norton,
1979. In Kuberski's words, "Cartesian 'doubt’ is an espitemological

prop designed to produce a theatrical vision of certainty."



85

THE POLITICS OF POSTMODERN SPACE

The notion of space has certainly played an essential role in
the development of Western philosophical principles. This is
especially true in the case of Kant for whom space (and time) are
the principles with the help of which humans can understand all
experiences. Space and time exist as an a priori universal
framework through which phenomena are perceived. Space is also a
social construct. In the specific case of postmodern space, its
creation is directly influenced by postmodernism's drive to “revolt
against the rationality of modernism...a direct attack on the
modernist epistemology" (Dear, 1988: 265), which is also the
rationality and universality of Kantian space. Geography, and more
particularly human geography which Dear defines as "that part of
social theory which focuses on the spatial patterns and processes
which underline the structures and appearances of everyday life"
(1988: 267) provides a unique perspective from which to address
how this "revolt" influences the perception of social space within
its practice, as well as to decipher the social and political

dimension of its construction.
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1. Postmodernism and Geography

Any discussion of postmodernism in the field of geography
should start with this aspect of postmodernism which in Julie
Graham's words makes it a "hydra-headed monster and a chameleon"
(Graham, 1988: 60-6). Indeed, as we saw in chapter one,
postmodernism seems very successful at always redefining its own
perimeter by creating a permeable environment, one in which
postmodernism can be both a commodified object of consumption
and/or subject (the geographer and her theory) of its own discourse
and practice. This is a unique phenomenon for the social sciences
(given their claim for academic discursive stability), one that has
made postmodernism difficult to grasp without falling prey to its
shifting grounds. However, in an attempt to better understand the
influence of postmodernism on contemporary geography, it is both
useful and necessary to enter this loop (Hayles' postmodern loop that
links technologies, social formations and theories), realizing the
highly subjective nature of such a move, but willing to play along
with the postmodern game.

It should perhaps come as no surprise that postmodernism has
been viewed as a commodified object by many geographers
(Albertseen 1988, Dear 1986, Mills 1988). Under this guise,
postmodernism seems somewhat more easily definable, or at least
gives these geographers the illusion of being more controliable,

letting them fight the "hydra-headed monster" one head at a time.
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Each head represents some of postmodernism's chameleonic
qualities best addressed on an individual basis.

Dealing with postmodernism as object perpetuates the
modernist illusory dichotomy between speaker and object of
discourse--but it also makes it no less problematic. For example, a
Marxist will have little difficulty discussing the merits or faults of
postmodern architecture, whereas a similar enterprise expounding
over the richness of the postmodern stance in explaining socio-
economic phenomena is highly unlikely; unless, as it is the case with
architecture, the once commodified object can in turn be
reappropriated to argue its political ambiguity. This choice must be
noted to the extent that geography, as an academic field with
various disciplines, seems to have a difficult time establishing a
strategy vis-a-vis postmodernism, and thus, rejoices discussing,
with varying degrees of success, the merits of its architecture.

Such an enterprise seems to indicate the uneasiness felt by
geographers, and their willingness to reappropriate architecture to
their own discourse, to the point of making their discussion of
postmodern architecture some metadiscourse. Obviously,
architecture is an active part of the urban landscape and as such can
help geographers develop a spatial theory of contemporary
metropolis, much like Soja's essays about Los Angeles in his
Postmodern Geographies. However, Soja seems to remain the
exception. Nevertheless, a few geographers succeed in making some

important points in their analysis of postmodernism as
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architectural object, revealing the inner working at play and its
elitism. Dear offers the following reflection about the successes of

postmodern architecture:

Some advocates of the postmodern no doubt had the intention
of creating a new building style for popular consumption. But
the postmodern architecture craze did not catch on because of
its popular appeal. Instead, it has been hailed because it
provides architects with the opportunity to comment on
previous stylist genres, often caustically and with
wit...Postmodernism thus became an internal dialogue for the
initiated. (1986: 370)

This aspect of the commodification of postmodernism has been
echoed by Paul Knox who links its success to the emergence of a new
class, which Bourdieu calls the "new bourgeoisie." In the case of
architecture, it seems like the minority whose voice is being heard
belongs to the privileged corporation of architects. Although this
might come across as a minor point, or at least one that should not
overly concern social scientiéts, | think that it is important to note
the socio-economic space within which postmodern architecture
operates. Therefore, in this context, postmodern architecture is
more than a commodified commentary on contemporary culture,
since it also actively participate in the creation of a larger spatial
structure through a complex socio-economic network. For Knox, this
new style of architecture is one of the cultural agents that make up

postmodernity:

Postmodernity is not a generalized social condition so much
as the product of the appropriation/exploitation of particular
genres of material culture by particular class fractions, which
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are themselves the product of structural changes and whose
existence and circumstances are served and exploited...by a
restructured and repositioned development industry.
(1991:185)

But architecture is also a discourse, with all its textual referents,
and the success of this text as a particular genre of material culture
has much to do with its level of operativity with the public
concerned. The textual analogy is essential in order to grasp the
"metanarrative" potential value of what is presented as a self-
referentiated commentary or pastiche. Knox's argument (using
Foster's distinction between the postmodernisms of reaction and
resistance) that postmodern architecture is not political in the
resistance sense is substantiated by the fact that the "new
bourgeoisie" is buying this architectural text because its members
are able to understand the references, by virtue of their education,
and are also able to buy what is considered expensive property, by
virtue of their socio-economic status. As a result, the liberating
propensity of cultural pastiche is deliberately marketed for a
minority, the rich minority.

As | noted earlier, various issues linked to the development of
urban postmodern architecture have been addressed by geographers,
however, their perception of such an architecture has not yet been
transcribed into a theoretical spacio-temporal template that would
enhance our knowledge of the postmodern metropolitan landscape.

Postmodernism as subject or theory remains a problematic
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proposition in human geography. The challenges faced by

geographers is posited in these words by Knox:

Moreover it is a challenge that is not limited to any particular
theoretical perspective or subdisciplinary specialty. It is an
opportunity to link urban geography with economic and cultural
geography, to link morphological with social analysis,
economics with aesthetics, and the literature on placemaking
with that on postmodernity. (1991: 182)

Postmodernism will only succeed in influencing contemporary
critical discourse if it transcends its own objectification, allowing
the latter to translate into a theoretical practice whose goal is to
unpack the (meta)discourses at work in the making of the
postmodern environment. For geographers, this de-objectification
can lead to a theoretical stance which, in turn, will reflect the
multiplicity of voices, the discursive potential of a non-
essentializing approach, and the complexity of dynamic cultural
systems, thus refraining from providing a modernist approach of the
postmodern object (Philo, 1991: 184). Moreover, by adopting this
stance, geographers become active players in the constant
making/unmaking of the "postmodern." Thus the academic
community can provide another layer to the existing construct
(which it does albeit from outside the ivory tower), creating a new
perspective from which to enter this dynamic social space. This
situation leads me to believe that postmodernism can provide a new
fertile ground for contemporary geography. This one is perhaps not

as concerned with the apparent "order of things," as it is with the
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processes that lead to the multiplicity of human experiences; the
goal being to explore the uniqueness of a situation and the possible
cultural meaning of its specificity. This is best explored first at
two levels which are essential to geography, if not unique to it. The
first one deals with the duality knowledge/information (a leitmotiv
in postmodernism). The second addresses how the "value" of this
knowledge might be determined by the idea of geographical scale.
Underlining this discussion is the notion of discipline, a problematic

concept as seen in the light of its "modernist" underpinnings.

2. Geographical Knowledge and Scaling

-Knowledge and Information-

Peter Taylor provides us with an extremely useful starting
point for this discussion by positing the issue of disciplinary
practice within a binary framework: geography as knowledge and/or

information:

What does it mean to retreat from knowledge to information?
Knowledge is about ideas, about putting ideas together into
integrated systems of thought we call disciplines.

Information is about facts, about separating out a particular
feature of a situation and recording it as an autonomous
observation. Hence disciplines are defined by the knowledge
they produce and not by facts: a ‘geographical fact' that is not
linked to a geographical knowledge...is merely
vernacular...geography. (1990: 212)
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This question of knowledge versus information, if far from settled
in geography, has yet to be resolved in the other social sciences.
However, it is worth noting in passing that the so-called "hard"
sciences, because of their disciplines' reliance on quantifiable
elements, seem to neglect the question altogether.l At the risk of
oversimplifying the issue, it might be useful to first explore it
within the more global perspective of postindustrial production.

All academic disciplines, and this at an accelerating rate, have
now entered the realm of the market, and as a result, are now
governed by the law of supply and demand. Because of increasing
budgetary difficulties, public universities are turning to the private
industry for additional sources of financing, and through this
process, are selling or targeting their "academic output" in exchange
for capital. It could be rightly argued that this process is most
extreme with those sciences dealing with defense contracts, and
that the social sciences (as well as the humanities) have been able
to maintain a great deal of academic freedom by escaping this
phenomenon (although some of their own budget is made-up of
defense contracts' surpluses). The point remains that, increasingly,
the production of certain forms of knowledge is determined by its
marketability. This is also at the heart of the postmodern, and as
knowledge enters this realm, Lyotard forecasts that "knowledge is
and will be sold, it is and it will be consumed in order to be
valorized in a new production: in both cases, the goal is exchange"

(1984: 4). As a result, any notion that knowledge could hold some
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intrinsic value is now replaced by its potential value as an exchange
good, with all the implications of this definitional shift. For
knowledge to become an exchange good, it must be made readily
consumable, thus knowledge is now increasingly defined by its
technology. In the case of geography, that technology is GIS,

Geographical Information Systems:

GIS is a technological package that can treat any systematic
collection of facts that are individually identified spatially.
These facts may be medical statistics, remote-sensing
images, crime files, land-use data, population registers or
whatever. In terms of the package, spatial patterns can be
produced irrespective of what the information is about.
(Taylor. 1990: 212)

Regardless of Taylor's own political perception of GIS, it is true
that with the shift from knowledge to information comes a profound
transformation. Knowledge which for Taylor "is about ideas, about
putting ideas together into integrated systems of thought we call
disciplines," is indeed no longer the goal. Instead, quantifiable bits
of information (i.e. facts, thus their easily consumable aspect) are
becoming objects of knowledge.2 | call them "objects of knowledge"
because there is a sense in which the technological process makes
them "once removed." Without falling into the rhetorical trap of
legitimizing this form of knowledge within the “grand" narrative of
academic discipline, Taylor's argument holds some value. We must
be dubious and critical of the forms of knowledge that are being

produced by the accumulation of facts, especially when the latter is
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the result of a technocratic/technological agenda. At the very least,
the distinction between these two forms of knowledge characterizes
the postmodern debate, which Lyotard dubbed the ‘crisis of
knowledge." Nonetheless, the question of knowledge is not limited
to its relationship to facts and information but also deals with the
notion of scaling.

As noted earlier, the idea that different scales provide
different levels of perception is at the heart of chaos theory. More
important still, the postmodern stance regarding the universal truth
and meaning of a single discursive view has lead to a heated debate
among geographers. Keeping the debate simple for a moment, it can
be argued that studies done at a given spatial scale will yield a
particular kind of knowledge. There is nothing intrinsically wrong
with this situation. However, the nature of what the space under
study might reveal can vary according to the various scales. How is
this possible? To the extent that the idea of a universal space is a
myth, and moreover, that its reality is formed by a given social
structure, the scale of the latter then dictates information about
the former. Socio-economic statistics about a country might say
very little about the reality of a single village. But this truism is
really about power and how it is exercised at different levels.
Although the political dimension of scaling will be made clear later
on by a presentation of Mélanchon's analysis, it is important to
realize that any discussion of space is really about politics and

policies:
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Spatial fragmentation as well as the appearance of spatial
coherence and homogeneity, are social products and often an
integral part of the instrumentality of political power. (Soja.
1989: 126)

Foucault has made this clear by showing that the influence of power
takes'place first and foremost at the level of the body, on which is
performed all forms of repression, and disciplining, but also with
various institutionalized members of society in hospitals, asylums,
or prisons.3 But this line of argument is getting us a bit ahead of
ourselves. Nevertheless, it remains useful to keep in mind the
political dimension of what might appear otherwise as a strictly
geographical argument, with all its apparent spatial (i.e. scientific)
neutrality. Scaling does preclude a choice which remains political
in the end, even if that very aspect is hidden in the mass of

information.
-Oneworldism-

The next element in this discussion illustrates the difficulty
in properly scaling the mass of information available to
geographers, and more particularly, of deciphering what kind of
knowledge can be drawn from this multiplication of facts and
figures.

One of the concepts that has emerged as a result of the
intrinsic difficulty of understanding all the ramifications of the

nature of complex systems is the emergence of the world-system
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perspective. Geographers, having failed to fully articulate
meaningful models that would reflect reality at the regional level,
have turned to a broader one, hoping as a result to illustrate the
global nature of human relations. This is an extremely problematic
concept, not in the least because of the danger of its claims to
generalization and the falsity of its perspective. In "Oneworldism,"
Taylor argues that it "consists of a mish-mash of ideas that exhibit
little or no consistent structure beyond adherence to a particular
geographical scale" (1989: 211). Specifically, the notion of

"oneworldism" is anchored in the following characteristics:

First, there is the idea that we are economically one world.
This can be traced back to Ricardo and the theory of
comparative advantage. The vast literature on 'multi-national
corporations' is a recent expression. Second, there is the idea
that we need to promote international political co-operation
that can be similarly traced back to the early 19th
century...Third, there is the idea of the environmental fragility
of the earth. 'Spaceship earth' cannot be abused

indefinitely. (Taylor. 1989: 211)

| would further argue that this adherence to a particular scale leads
not only to some serious misconceptions, but that this choice alone
is ridden with political and philosophical implication.

As a starting point, in terms of everyday human cultural
practice, this scale means very little to our most basic sense of
reality. We are all but the products of a spatio-temporal construct
which is very limited in scope. To say that we have a world-view

perception of the world simply means, more often than not, that we
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are projecting our own sense of the regional--and this can be at the
state level--onto a much larger scale. By no means does it ever
indicate that we have a clear sense of "global perspective."
Moreover, inasmuch as our perception of the world is based on the
very images of it we in turn produce, | sincerely doubt that we
would ever accept its reality at face value because of the simple
interpretation most commonly linked to human representation. This
is indeed a simple argument, one that we readily accept at some
levels, and yet whose validity we are willing to forego in the name
of science. However, the initial question remains, how can we
negotiate a world-perspective from a dynamic system whose
apparent stability is mostly based on our very efforts to make such
a system fit the "stable" parameters of a given model?

At the very least, it must be noted that the notion of a world-
perspective, in terms of Occidental discourse, is first and foremost
the result of a long history of colonization. After all, is this not the
way in which we ended up developing a sense of reality for the rest
of the world? Said captures the colonial spirit of early geography
by bluntly stating that "imperialism and the culture associated with
it affirm both the primacy of geography and an ideology about
control of territory" (Said, 1993: 78). He further illustrates the
reality of his comment by quoting Admiral La Rouciere-Le Noury's
opening address at the 1875 Second International Congress of

Geographical Sciences held in Paris:
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Gentlemen, Providence has dictated to us the obligation of
knowing the earth and making the conquest of it. This supreme
command is one of the imperious duties inscribed on our
intelligences and on our activities. Geography, that science
which inspires such beautiful devotedness and in whose name
so many victims have been sacrificed, has become the
philosophy of the earth. (1993: 169-70)

Although this took place at a time when to map out was certainly to
define and control, and that hopefully the notion of scale has forever
challenged this ideology, it remains that the motives leading us to
adopting this "new" dimension must be questioned.

In our perennial quest for understanding through naming, we
are finally coming to the realization that our old ways were
inappropriate. To this extent, John Agnew in an article dealing with
the socialization of the "geographical dimension" exposes some the
constructs from which we operate. In other words, the very
essential concepts of a center and a periphery in vogue in the world-
system perspective seems, in Agnew's view, highly reminiscent of

long-held views about political, cultural, and economic hegemonies:

...in much social recent social science research, particularly
that operating under the label of he world-system
perspective, center and periphery have a primarily
geographical definition. However, centrality is not

merely locational. Clearly, the designation of a place as a
center or part of a core implies a relatively dominant
position vis-a-vis all other places." (1982:160)
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It remains that even at a world-system perspective we still operate
within a system of exclusion. Likewise, the philosophical dimension
of this perspective is made obvious by the way in which geography
became the science of imperialism, but it also tends to demonstrate
the extent to which we are the intellectual byproducts of a given
cultural ideology. Moreover, the very concept of core and periphery
is itself the result of an Occidental construct, the binary
perspective, which makes little sense to those societies whose
"intellectual® maturation did not follow a similar cultural
encoding.4 More importantly, the real danger resides in imposing
such a "cultural reading" on the rest of the world, thus lacking the
conceptual flexibility required for a deeper understanding of a much
more complex reality. . Agnew echoes this concern when he states
that in the realm of geography a problematic substitution can take

place:

One can start out using spatial concepts as shorthand for
complex sociological processes but slip easily into
substituting the spatial concepts for the more complex
argument. (1982: 162)

This issue is also tied to the question of information, in that the
latter is not evenly distributed across the globe. But this is not only
about information since technology is once again directly tied to the
availability of such information and to how it is processed in the
end. This line of argument might come across as a digression from

the question of the world-system perspective, but in reality, the
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"developed" countries are setting the tone for the technological

agenda as well. Taylor ties these two issues in terms of a power

play:

This 'law' is a reflection of power relativities across the
world: the more powerful a social group the more
information it has at its disposal. This is, of course, most
clearly seen in the contrast between information available
between rich and poor countries...Good-bye tropical Africa:
little data, little geography. (1991: 2)

The world-system perspective goes beyond a simple question of
scale and yet, spatial concepts are anything but apolitical and thus
reflect an ideological bias. Leaving it aside for a moment, let us
address its dimensional counterpart, the ideology also present at a
smaller scale, the postmodern cities and the urban landscape.

But before moving on to this new topic, a brief recapitulation
of the nature of this argument in its broader setting is useful. Some
of postmodernism's main concerns are that of variety, difference,
scaling, and complexity. They become an intrinsic element in the
creation of social space by the simple virtue that spatial expression
evolves to reflect changes in society. However, any
conceptualization of social space, especially within the field of
geography (and most certainly in the actual practice of said field),
is burdened with a conceptual past, colonization in this case, as
well as with epistemological concerns. The latter are influenced by
the contemporary development of various forms of technology, but

also by the "political" issues raised by the notion of scaling; a
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postmodern contribution to geography. Having already reviewed how
a world-view perspective reflects a certain ideology, the notion of
planning is now the ‘"institutional practice" through which | would
like to address the other side of the scaling debate, while starting
to create a framework from which to discuss the more political (in
the "state" sense of the word) aspect of these new social spaces. To
borrow from Andrew Kirby's claim that "to understand the state, we
must understand the locality" (1993: XV), my goal is to move away
from geography's perception and construction of social space
("geographies" might better reflect the diversity of the discipline),
to that space which is the object of political and bureaucratic

intervention, as described by Mélanchon.
-Planning and the Urban Landscape-

Without any other forms of preamble | must first state that in
any discussion of planning, hidden in filigree, is the commonly held
belief that the world is the locus of indefinite growth. To this
extent, the work of planners is clearly cut out and consist of
providing a spatial structure for that growth.5 Moreover, some early
warnings must be reiterated, since this dimension of space is also
about real people in real places.

Peter Hall describes the nature of these cycles of growth and
the role planning played in shaping its development with examples in

both the United States and Great Britain (Hall, 1989). The salient
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evolution that characterizes planning today, and the most germane
to this discussion in terms of ideology, is the politicization of the
planning process, in which public and private interests battle in the

making of policies:

We should therefore expect that everywhere, planning will
tend to become more complex and overtly political; the
disinterested technocrat has lost whatever mystique he may
once have had, and rival armies of professionals can be flung
into the fray of any public inquiry, all equally well-qualified
and equally persuasive. (Hall. 1989: 507)

This somewhat apocalyptic rendition of contemporary planning does
inform the gravity of the issues raised by Taylor about the lack of a
clear philosophy within GIS. There exist very few safeguards to
prevent an overt manipulation of the information used in the process
of planning intervention. Because of the persuasive role played by
information (as opposed to knowledge), and because of the scale at
which the planning takes place (very localized), we witness the
emergence of a postmodern space whose fragmentation makes it
vulnerable to what Soja called the ‘"instrumentality of political
power." This situation is often aggravated by the functionality of
geographical planning. Technology should not be overlooked in this
process (especially in the US), because of the philosophical role (or
lack thereof) it historically gained in establishing a semblance of

legitimation:

Planning was invaded by a battery of computer-based
techniques derived from the transportation engineers, and by
a related philosophy derived from the aerospace program and
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it was argued, could be based on rational choice among
alternatives, using quantified techniques...Given that bias, the
destruction of old neighborhoods for new freeways and new
commercial development was not merely inevitable; it came

to have a scientific validity. (Hall. 1989: 279)

This runs parallel to Lyotard's broad argument concerning the
increasing role played by technology, and especially language
technology, in the formation of knowledge. Moreover, given the rate
of technologizing of the post-industrial world, the legitimation it is
providing has a bright future. In the case of geography, and more
specifically as concerns the knowledge/information issue discussed
by Taylor, this situation leads Michael Goodchild to argue that "it is
doubtful if the slide rule or the pocket calculator ever provoked
profound geographical thought" (1991: 336). Goodchild's point
notwithstanding, legitimation by numbers is a phenomenon to be
reckoned with, and if Lyotard is correct in his assessment of the
postmodern economy in which the goal is exchange, GIS (as concept,
numbers, information, and even language) is highly marketable.

It might appear as if this discussion of scale has shifted back
to technology, in this case GIS. This apparent shift illustrates the
permeability of postmodern space and how even its theorization is
directly influenced by these elemenis which are not necessarily
scale dependent, planning for example. At the same time, it is
important to note that this degree of permeability is best seen at
the most local level, one often at the heart of postmodern debates,

the urban landscape.
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-The Postmodern City-

Interestingly, the influence of planning is also felt at this
particular scale, although this is where we witness its strongest
commodification. This leads to the development of a new form of

economy, which for Dear characterizes the postmodern city:

The postmodern city has become a mutant money machine,
driven by the twin engines of (state) penetration and
(corporate) commodification.

The planning that is now developing is intended to
support this machine. The planning role ultimately may be
reduced to that of a facilitator; the planning process reduced
to commodified 'bits' susceptible to an instrumental logic.
(1986: 380)

But planning is only one aspect of this developing urban landscape.
Paul Knox reviews the factors which enter into this transformation
within the specific setting of metropolitan Washington DC.6
Although Knox reiterates the influence of capitalism on the urban
landscape, he also argues that its influence has shifted from a
Marxian perspective in which "capitalism struggles to create a
social and physical landscape in its own image" (Harvey, 1985), to
one that also takes into consideration the element of consumption.
The latter is certainly a driving force behind the postindustrial
perspective, one which allows us to better grasp the presumable
irrationality of this created "hyperreality" (see Baudrillard's

Consumer Society). Knox analyzes the urban landscape of
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metropolitan Washington DC within this modified capitalist

framework:

Postmodernism is an increasingly important part of
contemporary urban culture, and it articulates with certain
trends in economic organization in generating new urban
landscapes. In this context, these new landscapes can be seen
as the product of changes associated with, on the one hand,
patterns of demand and consumption and, on the other, patterns
of supply and production. (1991: 183)

Clearly, any description of an urban landscape is really a description
of the social construction that characterizes it. "Patterns of demand
and consumption," although they describe an economic reality,
remain about people. In this particular case, Knox is careful to note
the emergence of a new bourgeoisie (Bourdieu's terminology, as
noted earlier), who is the pulsing economic heart of this process of
commodification. It is no accident that they represent, because of
their socio-economic status, that portion of the population with
both the decision-making capacity and the buying power to exert
such a direct influence on the postmodern socio-cultural practices.
As an aside, | believe this to be an example of what leads Doreen
Massey to intentionally state, while discussing postmodernism's
concern for diversity, that "the problem, of course, is that
postmodernism in its current guise rarely lives up to the democratic
potential opened by this move" (1991: 272). Indeed, the development
of "postmodern complexes" in Washington DC, which offer a

multitude of services to their customers, from on-site daycare to
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architectural clins d'oeil, driven by the economics of this new
"habitus" (once again, Bourdieu's terminology), seems far from
democratic. Furthermore, although this is a departure from the more
traditional perception of city planning conducted by an army of
“gray" technocrats, this form of development and planning is
energized by the new laws of postmodern capitalism, in this case,
those dictated by a certain cultural elite. The professional,
cultural, economic and political influences exerted by this "new
bourgeoisie" partially help explain the success of these new urban
landscapes. However, Knox makes clear (citing Neil Smith, 1987),

that the overall picture is more complex:

...the transformation of occupational structures does not in
itself establish the emergence of new class fractions. [t

is spending power and patterns of consumption that, in
addition to occupational status, are the defining
characteristics of the new bourgeoisie/petite bourgeoisie.
Several factors seem to be at work here. The relative
affluence of the new bourgeoisie/petite

bourgeoisie coincided with the maturing of a cohort-the baby
boom generation, raised under the "forced democratization and
egalitarianism of taste" (Harvey 1989, 80) of a modernist
aesthetic. (1991: 184)

It is important to keep in mind this description of the social makeup
of this postmodern "habitus," as we will shortly be faced with a
different social reality in the case of the Paris' suburbs. But the
progression toward Mélanchon's analysis of this particular social
space must also address the role played by the state in the

development of the geographical landscape. Although Mélanchon's
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political agenda is made clear in his study of chaos, the state's
influence in the creation of social space is certainly not limited to
socialist France. Actually, the very foundation of geography as a

scientific discipline in the Occident is linked to colonialism:

Victorian geography had an explicit role in nations committed
to scientific development, overseas exploration, and colonial
expansion. In France, Germany, and Great Britain, the creation
of empires-both formal and informal-was grounded in the
collection and organization of scholarly knowledge about the
globe. (Kirby. 1993: 28)

It is not that the state's action or intervention on the creation of
social spaces is necessarily loaded with colonial undertones, but
nevertheless, its role in most Occidental countries is still
somewhat influenced by this early notion of space as an abstraction
to be conquered and defined. Lacoste's assertion that "the map,
perhaps the central referent in geography, is, and has been,
fundamentally an instrument of power" (cited by Cloke et al. 1991:
39) still holds true today through various forms of state planning,

economic and political intervention.

-The State-

My objective in discussing the role played by the state into the
creation of postmodern space is to show the problematic of such a
modernist notion in a localized context. It would be questionable to

argue that the state no longer exerts any influence on postindustrial
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societies given the fact that spatial fragmentation seems to
facilitate a form of state intervention while the diversity of this
fragmentation renders the globalization of its policies impossible.
At stake is the state's role in the creation of sociospatial processes
as a link that ties state structure to social formations in terms of
function and form. The dynamic and complex dimension
characteristic of postindustrial societies has deeply problematized
the analysis of the nature of this role. The traditional Marxist
theories of the state as a locus of power is challenged by the
diversity of the sites of power. However, this diversity has not
negated (far from it) the power of the state as much as it has
transformed the state into a different entity altogether. Somehow,
it seems like the state is no longer an apparatus whose role is to
provide services for the people but has gained an existence of its
own, operating within its own framework and as a result,

legitimating its own discourse:’

The importance of the present bureaucracy is that it has grown
far beyond the limits necessary to guarantee the survival and
reproduction of the social formation. The bureaucracy now has
a life and will of its own, and tends to be increasingly
conflated with abstract notions of 'the state' and state

powers. (Dear. 1981: 1195)

Although this statement is true in most postindustrial countries in
the Occident, it is especially fitting when describing these European

states which have evolved historically with a strong social agenda
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(England, France, Spain, ltaly). This political agenda has lead to the
development of strong "workers' parties" such as the Labour Party in
England and the various communist and socialist parties in the rest
of Europe (France's PCF and PS, Spain's PCE and PSOE, and Italy's PCI,
and PSI).8 | believe that there is a profound philosophical difference
(with all its practical application) between the American
Democratic Party and all these various European parties. This
distinction seems essential if we are to understand the sense of
political praxis from which a politician like Mélanchon is discussing
state intervention.  Within this philosophy, the state's role is
clearly to shape and mold the various social spaces by participating
actively in each individual's life (schools, socialized medicine...) as
well as by being a major shareholder in some of the country's

businesses ( France's entreprises nationalisées).9
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Notes

T This is at the heart of what is being challenged, albeit indirectly,
by the various notions of instability linked with complex dynamics
(and quantum physics too). For something to be quantifiable
(translate ‘"socially neutral') is no longer an appropriate
justification as to the intrinsic value of the knowledge it creates.

2 Baudrillard comes to mind. His analysis of everyday objects of
consumption can be easily applied to the information produced by
GIS. It is the multiplication of this kind of information that makes
them objects of mass consumption. To this extent, the technology
dictates the nature of these objects.

3 See Foucault's Discipline and Punish (1977), and his selected
interviews and writings, Power/Knowledge (1980).

4 My point here is not that binary constructions are strictly an
Occidental phenomenon which cannot be conceptually grasped by
other cultures. However, it is at the heart of our cultural conception
of nature (in the broad sense of the word), and other cultures find
this binary framework rather restrictive.

5 | think the notion of "growth through spatial planning" is somehow
anchored with the earlier discussion of colonization. Through this
process, space is being made into an abstraction which needs to be
conquered, first through mapping and cartography, then through the

development of models in which GIS actively participates.
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6 This is really a case where “any city" will do. The argument he
proposes is easily applicable to a number of Occidental cities. This
"neutrality" potentially undermines the importance of locality, or
rather, shows the built-in limitation of diversity.

7 The 1994 election in the United States supports this argument. For
example, the state of Arizona saw a strong drive to remove
decisions at the regional level from the "dictatorship" of the federal
government in Washington DC. In this particular state, The
governor's electoral platform was based on the idea of private,
individual right to ownership and exploitation, without any regards
to existing federal laws regulating pollution or other forms of
ecological ordinances.

8 These parties do not represent the total political picture of the
workers' movement in Europe. There exists a large number of
various leftist parties which at election time only receive a very
small percentage of the vote, usually around 1 percent. My interest
is specifically in these parties (i.e. socialist and communist) that
have gained some form of political legitimacy through their
participation in various governments. Finally, the political
landscape has changed tremendously in Europe over the last five
years or so. My assertions are based on the ideology that prevailed
until those changes.

9 The EEC is making the existence of such companies very difficult.
The French government has had to reduce its financial participation

(i.e. Renault, Air France) while exposing them to the law of the free
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market. However, many remain under the control of the state, the

French railroad system, SNCF, being a prime example.
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A STATE OF CHAOS
1. Revolutionizing Social Space: For a New Political Realism 1

My discussion of the politics of social space has so far
addressed how various theories and practices of space help define
and understand its nature. Space is a social construct not only
because it shapes and reproduces those social transformations and
experiences lived by every single human being, but also because it is
an object of study, with its own set of political, academic, and
otherwise social agenda. By focusing more specif‘ically on the
notion of postmodernism, | have hinted at the difficulty of
theorizing that space in strictly classical Euclidean terms.

Thus far, | have purposefully limited the role of chaos theory
and its concern for fragmentation, dynamics, and scaling in my
discussion of the political dimension of social space. We now have
reached the point at which the political reality of social space needs
to be confronted by the new scientific paradigm of chaos theory.
Through this process, we will gain a better understanding of how all
these various elements interact to create a new social space, and
more importantly, we will directly confront what has been exposed
as the problematic democratic nature of postmodernism (Massey,

1991).
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Chaos theory provides a theoretical framework whose
applicability is increasingly demonstrated in the physical sciences.
However, its potential application had yet to be explored in the
social sciences, its theories needed to be rewieved in the light of

everyday social programs and politics.

-Jean-Luc Meélanchon, Senator, French Socialist Party-

It must be made extremely clear that what follows is based on
one man's experience, as a politician, within the specific setting of
a few suburbs on the.east side of Paris. Moreover, his analysis of
the political and social situation is also grounded in his political
affiliation with the French Socialist Party (hereafter referred to as
PS, i.e. Partie Socialiste). As noted earlier, Mélanchon's affiliation
as well as his own sense of praxis are shaped by a clear notion of
the role of the state in the political, social, and economic life of the
nation. This role is only "somewhat" clear because this book's
existence was energized by his realization of the imminence of a

serious political crisis due to the absence of viable models:

Décidément, a gauche, les choses ne s'arrangent pas. Le mur de
Berlin est tombé sur toutes nos tétes. Les communistes
frangais ne peuvent sérieusement nous convaincre qu'ils se
tenaient a une distance suffisante pour étre épargnés. Les
socialistes affirment, eux, qu'ils ne sont pas concernés. Et
comme beaucoup de gens de gauche ont le sentiment d'évoluer
déja dans un champ de ruines idéologiques, ce brevet
d'innocence est bien acceuilli parce qu'il donne le sentiment
de limiter les dégats. (Mélanchon. 1991: 36-7)
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The existence of these ‘"ideological ruins" are the result for
Mélanchon of a crisis that is obviously political but whose
dimension transcends the sole realm of politics and policies to
include that of the sciences. Politicians, or most social scientists
for that matter, have not dealt with the paradigmatic shift (to use
Kuhn's terminology) that has brought chaos theory and the notion of
disorder. Yet Mélanchon argues that socialism is strongly anchored
in notions of determinism and linearity. In conflict are the socialist
ideology of state control and intervention in the social development

of the nation with the long-term unpredictability of its economy:

Autrement plus grave de conséquences pour moi, est la faillite
des schémas prédictifs de la gauche, puisqu'ils sont censés
donner les points de repére de l'action organisée de millions de
femmes et d'hommes engagés, et fournir les cadres de pensée
d'apres lesquels s'organisent les décisions des gouvernements
qu'ils dirigent parfois. (Mélanchon. 1991: 24)

This is the failure of an entire system of thought, one that had lead
to the creation of various political programs (not an uncommon
phenomenon in politics) from the 1978 Programme Commun de la
Gauche to Frangois Mitterrand's 1988 701 Propositions, both an
attempt to inscribe profound societal changes; although the former
tried to do this through a formal ideological and practical revision
of the nation's economy (which resulted in the nationalization of all
major French corporations in 1981). The stupendous nature of

Mélanchon's proposed ideological revolution--which received limited



116

echoes within his own party--is best illustrated by the PS' official

attitude vis-a-vis the notion of uncertainty:

L'incertitude n'est-elle pas une constante aussi prégnante dans
les sciences sociales qu'elle I'est en physique ? Je signale
pour l'anecdote que le projet politique rédigé par les
socialistes pour les années 80 affirme péremptoirement

que "le principe d'incertitude n'existe pas en sciences

sociales". Une banale confrontation entre le contenu de ce gros
volume et le déroulement connu de la décennie concernée
montre comment la derniére tentative de mise en perspective
de l'histoire, faite par le parti socialiste, a été finalement
traitée par un principe dont il niait I'existence. (Mélanchon.
1991: 30)

He further argues that this failure, which in reality is an ideological
failure, arises from the confrontation of a deterministic linear
model of cause and effect with the intrinsically chaotic nature of a
complex system such as the French society. Indeed, accepting the
existence of a principle of uncertainty and unpredictability is
commensurate to accepting the built-in limits of one's political
praxis. Clearly not a small feat when this praxis is based on an
extensive history of political indoctrination. This is grounded in a
broader scientific ideology from which politics is only once removed
through the mediation of the social sciences. The accepted
postulate in the PS is that political sciences is the short step that
leads from science to politics. However, if the scientific model is
either flawed or incomplete, the resulting political ideology will

fail to produce the anticipated practical results.
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Mélanchon draws a direct parallel between the historical
development of the PS and the scientific models from which it
formulates its ideology. At the time of the creation of the initial
Socialist Party in 1905 (known as SFIO then), the determinist model
was the governing ideology in every forms ofA natural and human
sciences. From Galilee to Laplace, the universe had always been
conceptualized as a static and eternal place, leaving little room for
the idea of a dynamic, complex, and evolving nature. So strong was
the belief in certainty and predictability that, for example, the
development of quantum physics was mostly ignored and, as a result,
failed to make a real impact on the existing status quo. This
resistance to changing our most fundamental system of belief,
especially where certainty and predictability are concerned,
transcends for Mélanchon the realm of the sciences to affect

political ideology:

C'est que la crise de nos idées est plus profonde encore qu'il
n'y parait. Elle concerne aussi-et c'est peut-étre la
I'essentiel-les références scientifiques sur lesquelles s'appuie
la gauche depuis ses origines jusqu'a nos jours pour

justifier son projet. Sa démarche d'analyse emprunte en effet
ses matériaux de base a une forme du déterminisme et a une
définition linéaire des phases de I'Histoire déduites des
sciences de la nature telles qu'elles se présentaient au début
du siecle. (1991: 35)

Mélanchon's position regarding the formation of political ideology
(i.e. nos idées ) seems rather problematic. His attitude is like a

double-edged sword in that he is careful to note that political
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concerns are not developed in a vacuum, thus the influence of the
sciences--especially the natural sciences at the turn of the
century--on the socialists' quest for linearity and predictability,
while at the same time shifting the "blame" for political failure to
the model itself.2 This is certainly a unique justification for the
dismay of the socialist programs in France. However, this argument
must be explored within the broader context of postmodernism,
keeping in mind the attacks made against the latter regarding its
democratic potential. My point here is not to argue one way or
another about this question at this time in the discussion, but
rather, to suggest that Mélanchon's search for an acceptable
justification seems to fit nicely with the ‘“crisis of legitimation”
exposed by postmodernism. In this sense, the "historical linearity"
of the socialist dogma is no longer supported by the supposed
"linearity of nature" expounded by the sciences. Thus, and it is in
effect his broader argument, the real culprit is this notion of
linearity (certainly a master trope) which is so profoundly anchored
in our western ideology. To support this thesis, Mélanchon evokes
capitalism and argues that we have witnessed the passing of several
kinds of capitalism whereas most socialists still believe that we
experienced one static form all along. In this sense, our own
ideology has blinded us to its more profound, if not subtle, changes.
But having argued earlier that this discussion is about real people

facing real everyday struggles, how does the failure of the model
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inform Mélanchon's political praxis in terms of the larger socio-

economic scope that makes up the Paris' suburbs?
-Chaos and Social Politics-

With Mélanchon's socialism comes the clearly established and
strongly anchored notion that French society, through various
economic and social policies, is to be shaped by political programs.
In reality, the extent of their perceived influence has varied greatly
under Mitterand's presidency, from a heavy involvement in the
nation's economy in the early years to the hands-off policy that
characterizes the later part of his second septenary.3 Yet the
"seasonal" variations of this involvement are also the direct result
of the various political scenarios experienced over the last fourteen
years (i.e. two governments of ‘"cohabitation," with their
conservative parliamentary majorities), not the sudden realization
of the existence of a faulty scientific model. But it remains that
even with these varying degrees of political and social praxis, the
practicality of the prevailing socialist ideology with its sense of a
"direct and measurable influence" had never been fully scrutinized.
The conflation of a new scientific model with the existing socialist
dogma leads to a complex situation which for Mélanchon introduces a

new perception of reality:

En vérité, c'est une autre vision globale qui est attendue.
Nous avons besoin d'un vrai modéle d'ensemble, qui donne des
moyens efficaces de comprendre la réalité, sans rien se
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cacher de sa complexité, pour pouvoir agir sur elle, mettre en
perspective les décisions, transmettre l'expérience acquise.
C'est donc le "mouvement réel" que nous nous proposons
d'interroger. Nous faisons le pari qu'une meilleure
compréhension de ce qu'il est peut nous fournir les
moyens d'une conscience rénovée des taches a accomplir...La
découverte du chaos n'est pas l'indication d'une impasse mais
I'annonce que nous allons enfin toucher du doigt une réalité
plus large. (1991: 40-1)

It is clear for Mélanchon that this new political reality must
consider the notions of complexity, uncertainty, and their combined
role in redefining the scope of social praxis. He is also careful in
arguing that chaos theory does not mean the end of what can be
known about a given system, but rather, that the kind of knowledge
we can gain is intrinsically limited by both its initial conditions and
the scale of the system. As he further argues, chaos is not the end
of meaning as much as it would announce the end of order. Moreover,
it includes that order as well as it is born out of it. Although this
assertion is scientifically valid, its real value to this argument is
that it allows for the existence of a certain praxis. Before | further
explore Mélanchon's political experience of the Paris' suburbs, the
point must be made that his use of chaos theory is an attempt to
refine his political analysis, but that in no way is he willing to
negate the broader socialist agenda.

Mélanchon articulates his analysis of chaos theory as a model
for political activism around three poles: social recipients, youth,

and the family. Although these classes of the population are
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traditionally those who receive the largest share of social
programs, they are equally in dire need of a new model, one that
resembles their social reality more closely. The broad frame for
Mélanchon's argument can be resumed as a confrontation between the
"classical" reality of the French Administration and the complex and
multifarious dimension of its social recipients. | would further
argue that this Administration was modeled to accommodate what
was perceived as a 'linear and stable" social reality--as exemplified
by nature itself--and whose action could be easily applied (and then
quantified) by a few centralized governmental organizations, from
social security with the allotment of Allocations Familiales
(created in 1932, shortly before the Front Populaire, 1934-38) to
free public education with an administration of over 2 millions
employees.4

The first instance of chaotic behavior is found in what
Mélanchon dubs the fourth world (Le Quart Monde ), in which
administrative action is really a string of order and disorder.
Paradoxically, the role of that same administration is also to act in
order to "sponge off" (his terminology) the turbulence that
characterizes its action. In this case, this turbulence is born out of
a mismatch between the administration's definition of the social
recipients and their reality. Having imposed a framework for its
social action, any elements (i.e. human beings) that fall outside this
precise scope are simply not relevant. In terms of chaos theory,

both scale and initial conditions are symbiotically setting up a
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dynamic system whose complexity is simply dismissed by the
existing administration as irrelevant. Yet, the exclusion of a single
individual is also symbolic of the failure of the system to act
outside the realm of its own definitional scope. This phenomenon
became clear to Mélanchon during the application of the Minimal
Salary of Reinsertion (RMI) created for the long-term unemployed.
There were no problems as long as the beneficiaries fitted within
the administration's framework of what constitutes unemployment
and also its own bureaucratic capacity to get in contact with the
potential recipients. However, the reality revealed itself quite
different, especially when a portion of the beneficiaries had lost
their homes as a result of this long-term unemployment. At the very
least, those for whom the RMI| was designed could no longer be
contacted through the normal channels of communication. More
importantly, this situation is far from temporary. Those excluded by
the system are becoming an institutionalized "“turbulence,” a

marginalized entity which constitutes this "Fourth World:"

En regardant le probléeme par un autre bout, on pourrait méme
dire que l'envergure du phénoméne nouveau de la grande
pauvreté manifeste précisement la limite atteinte par notre
systéme de récupération des turbulences...Le principe de
conservation du sens, pétrifié d'abord dans les outils qu'il a
utilisés, et bloqué avec eux, peut donc fonctionner de
nouveau. De puissantes institutions vont se mettre en place et
produire a leur tour leur propre méthode d'élimination des
quantités négligeables non prévues par les circulaires
d'application. Une nouvelle espéce désespérante se profile
alors a I'horizon: le pauvre absolu, marginal absolu.
(Mélanchon. 1991: 75-6)
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The very system which was created to remedy an intolerable
situation has only succeeded in making those considered "marginal" a
rather paradoxical part of the institution by a process of absolute
exclusion. They exist because of the very structure that excludes
them in the first place. Yet this failure is for Mélanchon endemic to
the systefn, a direct result of its inability to process information
outside its own framework (I do not intend to reduce people to
information, but it is what they represent in this dynamic system).
The complexity of the situation is such that the existing
bureaucracy's own conception of the social landscape falls short of
its diverse reality. The scientific model after which it was
designed did not allow for any kind of turbulence.

The second group, youth, can certainly be defined by the same
turbulence the system is inapt at dealing with. However, Mélanchon
argues that from his six years experience as president of his city's
délégation municipale a la jeunesse, he has learned that the failure
of the broader social system is found in the very existence of an
administrative authority whose role epitomizes its own inability to
spontaneously manage generational changes. Furthermore, this
failure is also due to the rigidity of the social model that has been
developed over the years. He characterizes his political action in
fractal terms, whereby he went to the "social front" where trouble
took place, but that in this case the length of this front can be said
to be indefinite (in a Mandelbrotian sense) thus undermining the

effectiveness of this action. Attempts by various governments at
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resolving the perennial crisis that erupt in the suburbs of major
French cities (Paris, Lyon, Marseille) have always failed because in
chaotic terms, the scope and complexity of the social problems that

lead to these crisis escape any former classical analysis:

Cette tranche d'univers fourmille de ces points critiques au-
dela desquels une petite pertubation peut prendre des
proportions gigentesques manifestant la conséquence
inéluctable de la maniere dont les petites échelles
interférent avec les grandes. (Mélanchon. 1991: 78)

How else do you explain the burning down of neighborhood stores
because of a stolen car or motorcycle? The ‘"classical" response
which has been to inject millions of French francs to build new
soccer fields has at best kept "the youth" (in the ethos developing
over these "uncontrollable" suburbs, this youth now represent a
single entity and identity, /es jeunes) occupied part of the day but
has not addressed the real issues linked to a failed education and the
resulting unemployment (this is only the very tip of the iceberg).

This proposed governmental solution is characteristic, in chaotic
terms, of our cultural incapacity to deal with any kind of structural
disorder. Meélanchon contends that although this generational unrest
is nothing new, the vast institutional means invested to bring a
semblance of social order back into these cities mislead politicians
in believing that social stability can be linearly equated with the
magnitude of the resources invested. Yet, the scope of problems

faced by the youth in these suburbs recreates its own chaotic,
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complex dynamic: drugs, unemployment, overpopulation, violence,
under qualification, ghettoization, to name but a few. So many
elements intermingle to produce this social picture that controlling
even one of these factors is insufficient in creating a linear and
stable system. However, if this phenomenon is not entirely new,
how does he explain its singularity? Mélanchon believes that
although some factors are endemic to this age group (the need to
revolt, transitional phase, etc....), we are witnessing with this
generation the total breaking down of the cultural values which

facilitated the passage from one age group to the next:

La réalité de la jeunesse ne se limite pas a I'ensemble des
problémes cloisonnés par lesquels nous tentons de les définir.
Une classe d'dge dans une banlieue n'est pas seulement un état
transitoire, préparant une simple reproduction du passé.
Lorsque les données statistiques crient des slogans et mettent
le feu au centre commercial du coin, nous assistons au
paroxysme des ruptures de valeurs, de traits culturels qui
forment les conditions dans lesquelles la transition
générationnelle va maintenant s'opérer de fagon permanente.
(1991: 83)

Like the long-term unemployed discussed earlier, this group is also
becoming excluded from the society in which it is supposed to
progressively take an active role.5 The rupture of the socio-
economic structures that had traditionally facilitated this
transition cannot be adequately replaced by governmental programs,
especially when those must redress so many issues on the boundless

“fractal" social front. The culprits are also these ever-accelerating
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transitions in a system which can no longer find enough stability to
allow the social and economic absorption of new generations. As
Mélanchon rightfully maintains, more problematic is the idea that
this split is facilitating the development of an autonomous culture,
with its music, art, and own political agenda; what he calls "planéte
jeunesse."6  Yet, the problem is that this "planet" seems doomed to
remain a satellitic entity, with only a few particles reabsorbed by
the main body.

Mélanchon's third realm, the family, plays an equally important
role in the satellization of the younger generation, essentially
because of its inherent difficulties in resolving the split between a
certain traditional construct of the family and its new reality. This
distinction is articulated in terms of "the home" (i.e. le foyer ), or
"the house" (i.e. /la maison ) because this terminology is laden with
cultural images of domestic tranquillity and social stability. This
argument is first supported by the extensive use the French social

system makes of this idiom to describe various programs:

Questions insolentes. Pourquoi les équipements portent-ils
toujours les noms de foyer (culturel...), maison (des jeunes,
etc.), centre (culturel, social...) ? Le paradoxe révélateur,
c'est que la plupart du temps ces équipements s'élevent dans
des quartiers qui n‘ont plus de centres, dans des grands
ensembles ol il n'y a pas de "maisons" et ou le “foyer", au sens
premier, n'est plus qu'une lointaine réminiscence. Cette mise
en scéne d'un modele culturel de référence suranné

continue a l'intérieur des batiments dans les activités
proposées. On y fait vivre 'utopie partagée de la famille
harmonieuse et stable. (Mélanchon. 1991: 86)
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Although all social crisis cannot be reduced to a simple semantic
impasse, Mélanchon succeeds in showing how a culture still relies
on symbolically loaded words to cling onto a reality that no longer
exists. It can be argued that this is due to the force of tradition.
Yet, it is significant that the language has not evolved to reflect
this new social reality. It is as if, in postmodern terms, the
terminology describing social stability through the idea of the
nuclear family acts as the legitimizing discourse, the referential
archetype to which society clings at a time of uncertainty and
destabilization. However, the malaise created by this situation is
for Mélanchon much more profound in that those responsible for
creating the physical environment in which people live--architects,
urban planners, elected officials--systematically refuse to take
into consideration the much more diverse and complex reality of
these new families. Marital situations which were unthinkable for
the generation now at the eve of retirement and often in power,
single parenthood, out-of-wedlock unions, and other various family
arrangements are rapidly becoming the norm today (marriages
representing only one third of all legal unions in France in 1990).
We are witnessing the confrontation of an out-of-date social model
with an always redefined reality, or in his words: "Ah! le choc du mot

carré avec la chose protéiforme de la banlieue!" (89).7
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2. Local/Global Knowledge and the Postmodern Political Agenda

This always-changing-form thing called the suburb poses a
real challenge to elected officials or any social theorists
attempting to make some sense out of its dynamic nature. Thus far,
the picture drawn by Mélanchon exposes a great dichotomy between
life in the suburbs of Paris and the government's capacity to
implement an array of social measures that appropriately answers
the people's needs. We have seen in three specific cases how the
scientific models simply fail to provide appropriate prototypes for
social and political action. In practical terms, Mélanchon
demonstrates that in actuality both the models and the executants
are at fault. In the first place, the socialists' praxis is mostly
based on outdated scientific models that neglect notions of
complexity and uncertainty altogether. And although these concepts
were barely being developed. when the models used by the socialists
were thriving, they remain at fault for refusing to accept the
dynamic evolution undergone in the social climate over the last
twenty years or so. | would in turn suggest that the French
socialists clung to this model because it assured them of a perennial
political existence with their electorate, relying on the apparent
stability of the traditional socio-economic models of industrial
production. Mélanchon suggests this much when he asserts that
their own ideology has blinded them to the developing new social

reality. Nevertheless, | must point out that Mélanchon's accusation
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against his party is applicable to the rest of the political class, and
that in terms of ideology, any elected official would instinctually
refute a model whose credo is instability and uncertainty. Such
political resistance to this new model is also grounded in our human
fear of what it seems to suggest, and in this specific case, the
possible intrinsic limits of our own political p;'axis. This latter
point has been present in filigree throughout this argument of the
social reality of the suburbs as well as in the earlier discussion of
postmodern spaces. Although Mélanchon never evokes the suburbs
directly in postmodern terms, by proposing chaos as a potential
model to theorize that space, he is begging the real issue, the link
that ties postmodernism to chaos theory, and the possibility for
political praxis within this scheme. As stated earlier, the broader
question deals with postmodernism's democratic potential, or its
ability to transcend its own commodification as a new emblem of
material culture. If Mélanchon's suburb is also the locus of a
postmodern social space, how does it inform notions of the latter as
it is exposed by this consumer society which characterizes our
economic landscape? What kind of democratic potential is in

Mélanchon's exposé, in postmodern terms?
-Social Exclusion in the Postmodern City-

Returning to the geographers' discussion of the postmodern

cities in the United States for one moment, it might be difficult at
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first glance to perceive the relation between their analysis and the
social reality of the Paris' suburbs exposed by Mélanchon. However,
they both seem to emanate from a common framework of economic
and information exchange which in the case of the former leads to
the commodification of the urban landscape while, with the latter,
it is the people who are transformed into some sort of material
objects (in that they can be exchanged and discarded). | must make
clear that Mélanchon never presents his side of the argument in such
crude terms, but | think this conclusion can be reached from the
social picture he drew of the suburbs. Either way, we witness the
commodification of the landscape and of the people who create it in
both cases. | must make equally clear that in this part of my
argument | am equating two social spaces an ocean apart, yet, and
that is my point, the very notion of postmodernism makes such a
conflation possibile in the first place.

The most obvious link is the globalization of the economy, of
our means of information and exchange. Although the unemployed
youth in Mélanchon's political district might not realize it, the
overall health of the economy in the world's largest market places
(New York, London, Tokyo, etc....) has a direct, if hidden, influence on
their ability to find work. Thus, their social space is also being
shaped by forces outside the ‘"ordinary" realm of their everyday
existence.  But the dialectical nature of all the elements that make
up our contemporary societies does not stop with jobs. For

Mélanchon, this interconnectedness is characterized by the
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emergence of a "space-nature-economy" continuum in which humans

play an essential role:

Il suppose que soit remplie une condition qui ne I'est que
depuis peu: la formation d'un continuum espace-nature-
économie dans lequel la décision humaine, quantité

négligeable a d'autres époques, est devenue déterminante pour
le comportement de l'ensemble. Notre intuition politique
demeure prisonniére d'images mentales qui nous rattachent a
un autre age.... (1991: 114)

The shift to chaos theory as the new model, which indeed argues
that in dynamic systems, all elements of the system--even the most
minor ones-- can play an essential in its evolution, leads us to a
potential paradox. The very human beings whose importance to the
system is praised in the above quote find their way to exclusion in
the reality Mélanchon describes. It is true that this exclusion does
not make them less important to the overall social picture he is
describing, but yet, their participation seems somewhat limited in
terms of the dynamic function they are supposed to play in this new
continuum. One argument that can be proposed is that they stand
somehow on the outskirt of this continuum. However, a social
differentiation in terms of center and periphery is problematic
because it takes us back to these clearly marked spatial
delimitation challenged by fractals (Chaos theory's "geometry").
Nevertheless, how else can we resolve this dilemma in spatial
terms?  Geographically speaking, a dichotomy is already present in

the notion of suburbs and its relation to a center, in this case Paris.
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It is important to note that the overwhelming centralization of
bureaucratic and political power that characterizes France in
general is also reproduced at the regional level. The suburbs
described by Mélanchon saw the construction in the mid 50's early
60's of what has been dubbed cités dortoirs , housing for the masses
commuting to the city for work everyday. At the time of their
conception, these housing complexes (HLM, Habitations a Loyers
Modérés ) were designed as part of the reconstruction of post-war
France, at the beginning of the baby boom, to house "under one roof"
both working and middle class. The initial social intent was to
facilitate the integration of various social backgrounds, but the
70's, with the rapid growth of an immigrated population as well as
the first economic crisis, led to an early ghettoization of these
suburbs. The national symbol of social equity has become a symbol
of failed economic and racial integration. There is no postmodern

architectural pastiche in these cities.

-Consuming the Suburbs: The Death of the Social-

Nevertheless, these social spaces of exclusion are also sites
of the capitalistic commodification characteristic of our
postmodern culture. We find that a society creates a dynamic of
consumption regardless of the individuals' ability to participate in
this economy. Thinking of Baudrillard's argument regarding the

"death of the social," | would argue that the politics of economic and
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social exclusion that prevail in these suburbs is compounded and
facilitated by the overall proliferation of signs and objects.

The perennial bricolage (i.e. a quick fix with the available
materials at hand) proposed by various governments as a solution to
the increasingly disastrous social situation in the suburbs seems to
indicate that its gravity has failed to have a real political impact.
It is perhaps that the suburbs are little more than an uncontrollable
sign, an object whose consumptive usefulness has been long
outlived. The political success of various European right wing
parties indicates that much. Moreover, the slow social death faced
by the immigrated population (with often a second generation, born
in France) living in these housing complex reflects broader changes
in the economy. Whereas these workers came when the country was
in dire need of cheap labor for its post-war reconstruction and
modernization, the emerging economy of information and service has
no pressing wants for this "barely literate and educated" mass of
workers. Their systematic ghettoization in the suburbs is
symptomatic of the system's inability to control the potential chaos
they represent. So far, a combination of geographic exclusion and
the absence of real political power (no voting rights) has limited the
chaotic effects, as of yet, to a few limited spasms. But more
importantly, the apparent death of a certain social sphere is in
reality a direct result of the social construction of a new economic
order of commodification and exchange. Where is the democracy in

an economy that leads to social and political exclusion?
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-Postmodernism and Democracy-

Dear's definition of postmodernism as "a revolt against the
rationality of modernism" implies a sense liberation through
resistance (see the section on Narratives, Disorder, and
Postmodernism in the previous chapter) whose praxis seems to have
fallen short in the case of Mélanchon's cities (which | call
postmodern because of the economy). It might be more appropriate
to argue that these cities do witness a revolt against modernity, but
that this latter move should not be necessarily be equated with a
democratization process. Responding to Harvey's recognition of
postmodernism's concern for complexity and differences, Massey

clearly warns us against postmodernism's potential limitations:

The problem, of course, is that postmodernism in its current
guise rarely lives up to the potential opened by this move.
(1991: 272)

This quote provides an argument to a perception of postmodernism
whose substance closely match Mélanchon's description of the
suburb. His portrayal is indeed characterized by notions of
complexity and differences; a vast array of nationalities, all age
groups, a set of complex social relations. However, a "concern for
complexity" does not seem to translate into much "democracy" for a
population excluded from the life of the city, a population who
"commands" very little. Once again, the shift from the model to the

reality exposes a great paradox. Inasmuch as complexity in chaos
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theory is arguing for the potentially essential importance of all
elements, in this case the human dimension of the suburb, it is
difficult to comprehend how its population has reached such a level
of economic and political exclusion. Even when shifting from chaos
theory as a model for political action to postmodernism as a theory
of so;:ial construction, one would think that at the very least, its
role as another element in the making of the postmodern should give
it an undifferentiated status (in hierarchical terms) within the
broader social arena. | believe that there are two potential
explanations that can shade some light on the construction of this
paradoxical situation. One loops us back to the notion of scale, but
this time more specifically within the realm of chaos. The other
deals with the denaturing of the human experience in the postmodern

context.
-Locality and Postmodernism-

As we saw in our earlier discussion of scaling, the current
argument is that different scales tend to yield various forms of
knowledge.  This distinction certainly informs postmodernism's
challenge to global theories. In this specific case, the argument can
be made that "global spaces" produce "global knowledge" whose
greatest merit is to produce an essentialized picture of social
reality. The great range of races that make up the youth in the Paris'

suburbs is often reduced to that of immigrés, with all that is
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racially implied, and as a result a great diversity will be reduced to
a homogenized les jeunes. This perception of what is in reality a
very complex and dynamic reality leads partly to the instigation of a
totalizing and repressive political praxis. fts "repressive"
dimension is in its inability to recognize these cultural differences
which are essential to the different fragments of this population,
but which have to suppressed in order to facilitate the
implementation of various social programs. As Mélanchon argues, the
socialists' political theories (whose declared modernism is
globalizing) fail to successfully address these differences. This
inherent limitation, although not limited to the socialists' agenda, is
discussed in geographers' debate over locality studies, and in chaos
theory own discussion of knowledge and scaling.

In her discussion of the link between postmodernism and
notions of locality, Massey recognizes both the differences between
the two as well as their possible points of convergence, especially
in terms of the potential significance of an understanding of these

scales:

...the debate about locality studies is in principle distinct

from the debate about postmodernism...Perhaps what a focus on
localities can share with the shifts toward postmodernism is
a recognition of, and a recognition of the potential

significance of, both the local and variety. (1991: 272)

Without reporting in detail the long debate that has taken place

among geographers regarding the intrinsic value of locality studies,
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suffice to say that the strongest argument presented against
analysis done at that scale is that they overlook the extremely real
power of global systems. Harvey presented a strong counterclaim to
postmodernism's privileging of fragmentation by stating that the
rhetoric of postmodernism ‘'is dangerous for it avoids confronting
the realities of political economy and the circumstances of global
power" (1987:XX). The focus of this issue is indeed political.
However, his position seems to bypass the real issue by preventing
the recognition of diversity and difference. In other words, the
point Harvey is making is valid at a certain scale, but this political
attitude simply facilitates the re-creation of these globalizing
structures which constitute the driving force behind this initial
situation. For Harvey, the only real knowledge that we should
attempt to gain is that of "political economy and the circumstances
of global power" because anything else is unreal. This is the kind of
rhetorical trap postmodernism warns us against. What is real, in
terms of knowledge, when chaos theory challenges the validity of
any answer which does not recognize the importance of scale, as it
is the case for example with Mandelbrot's measurement of the coast
of Britain?

Although chaos theory emphasizes the importance of scale in
theories of scientific knowledge, it does not favor one scale over
another. Instead, it focuses on relationships between these scales
by looking for self-similar patterns, a different form of

globalization. The notion of self-similarity is the "theoretical glue"
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that holds together knowledge at these different scales. As Hayles
argues, chaos theory does not renounce globalization, and moreover,
it localizes the global by reshaping a global that is constructed
through the correlation of different scales. Therefore, information
and knowledge are found at each particular scale as well as in the
picture they create once articulated together. The complex
dimension of the system is thus an essential provider of relational
information. The rhetorical trap which | believe characterizes
Harvey's argument (favoring global knowledge because of its
intrinsic political power position) can be escaped through this
approach, because the global is now defined by the local. Returning
to Mélanchon's argument for one moment, the socialists' apparent
failure is in treating the suburbs as a global problem, from a global
perspective.  So in actuality, postmodernism, by favoring the local,
can become a provider of politically meaningful information if it
resists its systematic commodification which leads to the political

relativism often criticized by its opponents.

-Denaturing the Human-

Positing the question of postmodernism’'s democratic potential
might also lead us into an epistemological trap in that the former
cannot be articulated in such modernist terms. Put simply, the
notion of democracy means nothing to postmodernism because it

implies the presence of a human subject capable of acting within an
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ordered structure of references. However, postmodernism, by
eroding such a stable context, problematizes even the possibility of
nature, the reference par excellence. Hayles, while describing what
has energized chaos in our contemporary culture, defines cultural

postmodernism in the following terms:

| define cultural postmodernism as the realization that what
has always been thought of as the essential, unvarying
components of human experience are not natural facts of life
but social constructions. We can think of this as a denaturing
process....The denaturing process, then, is one of the

technical developments that helped to constitute cultural
postmodernism. It is also a metaphor for postmodernism's
deeper implications. When the essential components of

human experience are denatured, they are not merely revealed
as constructions. The human subject who stands as the
putative source of experience is also deconstructed and then
reconstructed in ways that fundamentally alter what it means
to be human. The postmodern anticipates the posthuman.
(1990: 265-66)

Hayles evokes the chemical treatment of DNA molecules as an
example of these "technical developments." Moreover, she also
argues that the denaturing process took place in consecutive waves
at three levels, language, context, and time. For Hayles, language
was denatured was it was perceived as a "sign system generating
significance internally." Context was denatured when “information
technology severed the relationship between text and context."
Finally, time was denatured "when it ceased to be seen as a given of
human existence and became a construct that could conceptualized

in different ways." (1990: 266) | believe that the life in the suburb
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I have been discussing has reached a level of exclusion that can be
partially understood in terms of a denaturing process. Granted,
Hayles' argument is deliberately more scientific when she describes
how such a phenomenon takes place with the manipulation of DNA
molecules, nevertheless, the three consecutive waves which lead to
this situation inform quite directly Mélanchon's argument regarding
the progressive marginalization of an entire population. Once again,
all three elements have created a decontextualized and
unreferentiated postmodern environment in which humans have lost
their bearing. Furthermore, the government's response to this
situation is to propose systems which rely heavily on notions of
"existential" stability: jobs, housing, family structures. This
structural dichotomy soon creates an unsurmountable abyss, with
its share of excluded and denatured humans. The social space that
comes to mind is the one evoked by Jameson in his description of the
Bonaventura Hotel in Los Angeles (also cited by Hayles in "From

Denatured Contexts to Reconfigured Spaces"):

| believe that, with a certain number of other characteristic
postmodern buildings, such as the Beaubourg in Paris or the
Eaton Centre in Toronto, the Bonaventure (sic) aspires to being
a total space, a complete world, a kind of miniature city; to
this new total space, meanwhile, corresponds a new

collective practice, a new mode in which individuals move and
congregate...In this sense, then, ideally the minicity of
Portman's Bonaventure (sic) ought not to have entrances at all,
since the entryway is always the seam that links the

building to the rest of the city that surrounds it: for it does
not wish to be a part of the city but rather its equivalent and
replacement or substitute. (1991: 40)
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Although Mélanchon's suburb is a long way from the Bonaventura
Hotel, | believe both represent the two faces of the same
postmodern coin. The former is "no longer a part of the city,"
because this same postmodern city has created its own closed
spaces (Beaubourg is mentioned) whose exclusionary characteristics
facilitate the reproduction of such spaces, but often with a
difference. In other words, Beaubourg or the Bonaventura Hotel exist
because Mélanchon's marginal population does too, and vice-versa.
Within the postmodern "logic" (obviously a problematic term in these
circumstances), one cannot exist without the other, even if both are
mutually exclusive. For example, Beaubourg produces its own
marginal population and likewise the latter exists as a sign of
Beaubourg's own status as a postmodern icon.8 There seems to exist
a paradox in the fact that the postmodern city whose economy is the
extreme proliferation and exchange of commodified signs of
consumption can create such exclusionary spaces, since the
existence of such "total spaces" (to use Jameson's terminology)
would seem to hinder an economy based on exchange. Yet, the
marginalization of spaces and people is quite real. | think this
apparent paradox is based on a common misperception of what
postmodern space represents, mostly the "modern" belief that space
is distinct from the people that inhabit it, acting almost like a
container for human activity. However, the space of postmodernism
must be apprehended in a diametrically different manner. The

difference is anchored in the very phenomenon which leads to a
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possible paradox in the first place, the idea of commodification.
Through this process, any postmodern space is in reality objectified
to become another sign which in turn enters the exchange already
taking place. Once again, this particular space, like any other space,
is created by human activity which in this case deals with the
consumption of signs. Postmodern space, although perceived as
inhabited by humans, is simply another object of consumption. Thus,
| would like to propose that in the case of social space, the
"posthuman” anticipates the "postmodern,” not the other way around;
for how else would such a space exist in the first place? My point is
not to create another "chicken or egg" dilemma but rather, to address
the question of postmodernism's "democratic" potential in terms of
dynamic relations between people and their environment. Moreover,
| would suggest this early in the argument that postmodernism's
objectification--which makes sense in an economy of
commodification--misleads us in looking for democracy in a human
by-product, whereas the question should instead be posed in terms

of Hayles' "posthuman.”
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Notes

1 This is directly borrowed from Mélanchon's title, A la conquéte du
chaos: Pour un nouveau réalisme en politique.

2 The sciences of nature evoked by Mélanchon are part of the French
ethos concerning this country's rapport with nature (until recently
France was mostly an agricultural nation). Les sciences naturelles,
as they are known to generations of French schoolchildren are an
important aspect of the curriculum. In these classes, students learn
to develop their observational skills while acquiring an appreciation
for the diversity and beauty of nature. The nature of that ethos is
culture specific. For example, Hubert Reeves, a French Canadian
nuclear astrophysicist who is a long time French resident, subtitled
one of his recent books: Malicorne: Réflexions d'un observateur de la
nature_  (underline mine), as if to undermine the highly scientific
dimension of his own education in favor of a more rural appreciation
of nature. My point is that this subtitle is culturally significant in
that it "speaks" to all these schoolchildren who sat in "Sciences
Nats" classes (its French diminutive). Mélanchon's argument is in my
mind at the heart of that ethos.

3 Mitterand's successive terms were in part under a conservative
government with Jacques Chirac and Edouard Balladur as prime
ministers, respectively. However, it remains that the greatest
liberalization of the economy took place under Michel Rocard and

Pierre Bérégovoy, both socialist prime ministers.
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4 The government still gives medals to the largest families in
France, Médailie de Ila Famille frangaise, a remnant of the social
reconstruction of the nation after WWI. | also cite the French
Ministry of Education because its sheer size, teachers included,
represents the epitome of an overly centralized administration. |Its
political clout (i.e. "power in number") has made much needed
educational reforms impossible.

5 It is no accident that this group forms the largest percentage of
long-term unemployed in France. Actually, the vast majority has
never been significantly employed and this sole factor
differentiates them from the other long-term unemployed discussed
by Mélanchon. Situating the reality of this argument in the most
pragmatic terms, the net gain in new jobs created in France in 1994
was barely over 200, for an unemployed population of over 3
millions (Frognet, News bulletin of 14-2-1995).

€ His notion of "cultural autonomy" is based on Jean Hurstel's
Jeunesse et action -culturelle. Jeunesse de ['action -culturelle.
Moreover, the rupture is such that prime minister Edouard Balladur
sent a questionnaire in the summer of 1994 to the French youth
asking them about their hopes, fears, and in general, the ways in
which the government can better address their concerns.

7 Concubinage holds married status in France in the eyes of the law.
8  This "exclusionary principle" works well within the straight
parameters of Beaubourg too. Any visit to the Centre Georges

Pompidou (its official name) during the nice days will withess the
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presence of a marginal (and marginalized) population of street
vendors, circus acts, and various entertainers (dubbed /a faune de
Beaubourg ) who never cross the threshold of the museum's doors.
Thus, Beaubourg is similar to a closed space of "culture" whose
access is predetermined by the adherence to a certain cultural
milieu. Finally, why is there no such population in front of the

Louvre or Orsay?
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GENDER AND SCIENCE:
THE CASE OF CHAOS THEORY

"Sexist science is bad science"
Sandra Harding
The Science Question

in Feminism

Chaos theory, by pointing to disorder and dynamic complexity,
presents a challenge to these essential notions through which some
physical sciences such as physics and mathematics have claimed to
seek and refine an objective discourse of representation of nature,
and this especially since the early days of the Enlightenment period:
Cartesian certainty, Newtonian rationality, or Laplacian
determinism, to name but a few.! At the heart of this modernist
conceptualization of the scientific enterprise is the idea that there
exists a fundamental order which rational human thinking can
articulate. This notion is epitomized by the prominent "scientific"
ideology of the classical period; the metaphor of a "Watchmaker God"
whose universe is a giant machine governed by laws which can be
unearthed through logic and reason (i.e. Newton's Principia , 1687).

The overall idea that all sciences are not a pure, absolute, and

culturally value-free activity, but instead one which reflects social
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constructs and more specifically that of gender, can be first
explored through the role these two principles (i.e. logic and reason)
continue to play in the legitimation of most modern sciences. At the
heart of this argument is the question pertaining to what the
sciences are all about, and how we came to value certain guiding
philosophical principles in the elaboration of an answer. The most
prevalent principle deals with the construction of a gender-based
dichotomy whose distinctive features are at the heart of what we
.consider science to be. In her seminal work Reflections on Gender
and Science, Evelyn Fox Keller exposes our culturally problematic

conceptualization of the sciences in terms of gender:

The most immediate issue for a feminist perspective on the
natural sciences is the deeply rooted popular mythology that
casts objectivity, reason, and mind as male, and subjectivity,
feeling, and nature as female. In this division of emotional
and intellectual labor, women have been the guarantors and
protectors of the personal, the emotional, the particular,
whereas science-the province par excellence of the

impersonal, the rational, and the general-has been the

preserve of men. (1985: 6-7)

This perceived (although "constructed" seems more appropriate)
dichotomy has numerous implications for the diverse realms of
scientific activities, not in the least the exclusion of women from
its practice (also noted by Keller). The actual situation is not that
women are entirely excluded--although they often remain a
minority--but that their positions in these various fields are often

limited to lower echelon positions, traditionally that of lab or
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research assistants, but rarely do they join the ranks of full
professors or directors of research groups.

At a more conceptual level--one closer to the overall tenor of
my argument concerning the cultural influences that bore on the
development of chaos theory--this division has also resulted in the
development of a gender-based discourse that is continuously

reinscribed by what Fox Keller calls a "masculine philosophy:"

They sought a philosophy that deserved to be called
"masculine," that could be distinguished from its ineffective
predecessors by its "virile" power, its capacity to bind nature
to man's service and make her his slave (Bacon). (1985:7)

| purposefully juxtapose the principles of logic and reason with the
Baconian idea of "virile power" exposed by Keller because | believe
that together they form that excessively gendered scientific
backdrop which chaos theory can potentially chalienge. However,
chaos theory's position as a challenger of the existing philosophical
construct is not without problems. For instance, although a radical
departure from the long standing conceptual dictate exerted by the
idea of order and predictability on the sciences, chaos theory still
reflects these individual fibers which make up the cultural and
social fabric of this backdrop. Although it offers a new perspective
from which to destabilize science's implied "masculinity," chaos
theory, as the byproduct of a social activity, can never fully

transcend an already gendered epistemology. Moreover, the task is
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further complicated by the homogenous front science presents its
challengers.

The mixing of various metaphors of masculinity with the
principles of logic and reason results in a powerful discourse which
is difficult to criticize. The tautological nature of the sciences'
rhetorical argument is hardly escapable given the difficulty of
bypassing the very principles of logic and reason (due to their
privileged place in the foundation of Western discourse). This
initial difficulty is compounded by the way this discourse is
gendered by its overwhelmingly male practitioners. We are thus
faced with a dual téﬁtology, one of discourse as well as one of
practice. Has the discourse of sciences evolved to be gendered
masculine because scientists were prominently men, or has the
practice of sciences privileged the participation of men because the
guiding principles of its discourse reflected the social elaboration
of a masculine ethos? The clear absence of an easily attainable
answer to this epistemological dilemma leads Keller to ponder the
possibility of an alternative, especially in terms of gender: "How
much of the nature of science is bound up with the idea of
masculinity, and what would it mean for science if it were
otherwise?" (1985:3).

The goal of this chapter is to explore how far chaos theory in
its articulation of disorder and complexity can succeed in
challenging the ‘"idea of masculinity" by destabilizing its

reappropriation in the sciences. Moreover, the gender bias found in
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the sciences seems to dictate a certain conception of "human,"
heavily laden with the values of its discourse (i.e. logical, rational,
reasonable), and through a process of extrapolation, it further
dictates the re-creation of "nature," a nature which in turn needs to
be brought under some form of control and order. Thus, the scope of
this chapter is not solely limited to the challenges chaos theory
present to the physical sciences, themselves defined and articulated
through logic and reason and other various notions of order, but also
deals with the rationalization of the human realm constructed by
scientific metaphors, and more specifically the rationalization of
human sexuality (the "nature" side of the equation) as a locus of
political control.  Furthermore, | believe that chaos theory also
informs Hayles' notion of the "posthuman" by participating in the
definition of what human means, thus challenging the kind of
analytical and perceptual stability that conceptually facilitates and
argues for the existence of the machine/human and subject/object
splits.2 Simplifying this argument to the extreme, the
objectification of knowledge, from Democritus' materialist
perception of nature in atomistic terms to the "Watchmaker God" of
the Enlightenment, has facilitated the elaboration of both modern
science and its human counterpart (given the gender bias that seems
to rule the former, do read "man"). But before dealing with a
potentially socially deconstructive ‘“posthuman,” | must first
address the construction of scientific knowledge through the

"gendering" of its guiding principles, keeping in mind that these



151

principles lead to the formation of the conceptual guidelines through
which science is performed.

For most scientists--especially those in the physical
sciences--the mere possibility of ideological biases runs contrary
to the basic tenets of scientific inquiry. Yet, and especially in
terms of gender, the creation of knowledge through the process we
call "scientific inquiry," is one which necessarily reflects the
cultural, political and social tension of everyday life, since, as |
already argued, science does not take place in a vacuum. This
dilemma, far from being resolved, is often ignored by a vast
majority of (male) scientists (principally in the "hard" sciences),
conveniently dismissed for its triviality and vagueness. Indeed, any
hint of recognition of a possible ideology places scientists in a
problematic predicament. Recognizing an overtly social dimension
to (their) sciences risks undermining those elements which have
succeeded in giving science its lettres de noblesse --scientific

practice is a noble activity in the Occident.3
1. Knowledge and Values

Eschewing the issue of gender for a moment, let us first
address those elements which give science its name, its
"scientificity." More specifically, | am concerned with the social
dimension of scientific inquiry, but short of the gender issue, even

if, arguably, making such a distinction is at best artificial, if not
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altogether impossible. Nevertheless, | think it is a useful and
necessary step towards the more specific argument of gender. This
step is especially necessary when considering that the shield of
neutrality and objectivity behind which scientists hide is deceiving
in its ability to confuse the issue by denying an overly social
dimension to concepts as diverse--though essential to their
enterprise--as value and methodology. Of all the sciences, physics
and mathematics vigorously claim to have historically evolved
within the strict resolves of logical proof and experimentation.
Although that much is hardly deniable, these elements alone
(themselves the conceptual products of the Occident) do not absolve
scientists from a social dimension which, through the mere presence
of a community of human beings, is inescapable. Sandra Harding
eloquently evokes that reality when she argues that "individuals do
not spring naked from the womb into the social relations of the
laboratory table" (1986: 73).

One of the most useful accounts of how science's social
dimension can be understood in the face of claims at objectivity and
neutrality is exposed by Helen Longino in Science as Knowledge.
Although from the offset she denies science the very idea of
neutrality from social determinants, she nevertheless argues that
"scientific practice is governed by norms and values generated from
an understanding of the goals of scientific inquiry" (4). Thus,
science is governed by a set of social and cultural values (even

scientists themselves would be hard pressed to deny that much), but
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these values are somehow ‘"cleansed" of any ideological biases
because of the "special nature" of the object which generates them
in the first place, in this case science. Scientists would like us to
believe that their activity is capable of transcending its own social
dimension by pointing to the "rationality" of their enterprise. For
Longino such a tautological construct is made possible hy the
distinction which is drawn in the sciences between two sets of
values, constitutive and contextual respectively.

The former are generated by the goals of science, what is
deemed acceptable in terms of scientific practice and method. By
opposition, contextual values are born out of individual experiences,
the broad social environment in which science takes place. More
importantly, Longino points out that for science the distinction

between the two is self evident:

The traditional interpretation of the value-freedom of modern
natural science amounts to a claim that its constitutive and
contextual features are clearly distinct from and independent
of one another. Can this distinction, as commonly conceived, be
maintained? (1990:4)

Longino goes on to explore possible answers to this question in the
field of biogenetics in which research on DNA molecules, with its
great commercial potential, will likely focus on finding cures for
diseases instead of exploring the reason for their existence in the
first place. In this case, contextual values take increasing

precedence over constitutive ones. This situation can also reach a
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point where it becomes difficult to distinguish one set of values
from the other. Recent development in biogenetic manipulation,
especially in the field of human reproduction, has resulted in new
social values being shaped by research in this domain while new
scientific theories are continuously developed to meet the
expectation of our post-industrial societies (when it comes to
human reproduction, childless couples might soon be something of
the past).

The degree to which those two sets of values intertwine
varies greatly from one field of research to the next. To this day,
some scientists feel that their practice is not influenced by
contextual values, as the case is often made by mathematicians and
physicists who claim the reality of "value-free" science. Longino
rebukes this argument at two intrinsically linked levels, monetary
and social. As she is right to argue in the case of the former,
science is highly dependent on government and corporate funding. As
we will see later on, this dependence on funding can have dire
consequences as the agenda for research might have little to do with
science per se, but instead be exclusively concerned with its
practical application (i.e. military-funded research). The second
level is really an extension of the funding issue, and deals with how
resources get distributed across the board. By arguing that science
is about established power (and its establishment in the first place,
too), Longino takes the overall argument back a step closer to the

issue of gender:
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Societies in which one race or sex...is dominant generally
distribute their resources disproportionately, the greater
share of benefits going to the dominant group. This
distribution is usually justified on the basis of presumed
inherent differences between the dominant and subordinated
groups. (1990: 6)

Power, be it in the sciences or elsewhere, finds different modes of
expression. The distribution of resources is a critical issue when
various applicants are competing for a limited amount of potential
funding from often finite sources (i.e. Department of Defense,
National Science Foundation). Finally, the way resources get
distributed is also symptomatic of a political agenda which is often
the real modus operandi of scientific inquiry.

The idea of an autonomous science is further muddied by this
funding issue, especially because of the symbiotic ties that have
developed during the cold war period between various sciences (i.e.
physics, chemistry, mathematics, engineering, and optical sciences)
and various branches of the military.4 More often than not, funding
is tied to somebody's "agenda," an agenda which in the end influences
the direction of a given field of research.5 Thinking back on the
glory days of Reagan and Bush's respective presidencies and their
Y"Star War" program, the contextual values (i.e. military application
of laser-based technology) dictating research had a great deal of
impact on what would be considered "good science," Longino's
constitutive values (i.e. a system that would shield us from

incoming Russian missiles). My point is that "good science" in this
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case receives additional funding because of its direct military
applicability. It is equally true that ideology alone does necessarily
produce "bad science", since military applications often find useful
civilian ones (i.e. using satellites as navigational aid: GPS). Yet, how
much can we believe in the idea of a value-free and autonomous
science (to borrow Longino's words) in the light of science's
practical application?

This question's most poignant illustration is the development
of the atomic bomb in the early 40s and its deployment in the
summer of 1945 at Hiroshima and Nagasaki. Given the atrocities the
bomb created, can we afford to establish what turns out to be a
convenient distinction between these values and not address the
moral, social, and ethical issues embedded in the most problematic
aspect of scientific inquiry? Without engaging into a meaningless
discussion regarding the atomic bomb, suffice to say that the
scientists involved in its development could easily argue that their
participation was limited to the mathematics of nuclear physics,
and that the decision to use it in Japan was a political one--outside
the "pure" realm of their science, a world of formulas and equations.
Although this is an extreme case of science's potential evil face,
scientists cannot ignore the harsh fact that their inquiry can gain a
new social and political dimension which materializes a posteriori,
unveiled-by a particular set of practical applications. In the light of
this reality alone, arguing for science's autonomy from cultural

values (cultural in its broadest sense) is absurd, and in the case of
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the atomic bomb, possibly mad and suicidal. In any case, this false
sense of autonomy is the result of a complex embedding of
epistemologies and practices, with logic and rationality as science's
most formidable warrantors. More importantly, the illusion of
autonomy facilitates--if, initially, it does not make it possible--the
reinscription of a dynamic of domination, of which geﬁder is one
dimension--Harding's "sexist science is bad science."

Science does indeed participate in the creation of social life
by providing theories and models of nature. The "feminist argument"
is that science's primary, though problematic, function of "naming
nature" (to borrow Harding's definition), has a great deal of
influence on the social models it re-creates through this process.8
Given the predominance of the word (the "logos," really, as principle
of rationality) in the Occident, "naming" (models and theories are
forms of "naming") becomes a critical activity through which we
create our own reality. As Harding argues, scientists must ask
questions about value or they will simply reproduce the same social

inequalities in their own inquiry:

Any research that is conceptualized as maximally value-free
on the grounds that-among other things-it does not critically
examine the social causes and dimensions of "good" as well as
"bad" scientific belief is, | have been arguing, disabled in its
attempts to produce objective understandings of nature and
social life. (1991: 101)

At the risk of running ahead of my own argument, | must make clear

that Harding fully realizes the potential difficulty of assuming such
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a position. What could be perceived as an extreme case of
relativism is for her the call for a "maximally objective
understanding of science's location in the contemporary social
order" (1991: 101). My interest in her argument is chiefly in this
latter dimension. Chaos theory's potential in challenging the existing
order promulgated by science must be analyzed in this light.
Clearly, inasmuch as chaos theory-- as a science--is not value-free,
the question that must permeate this discussion is the following:

What kind of social construction is chaos theory?

2. Science and Domination

-Naming-

Naming nature is the special business of science. Theories,
models, and descriptions are elaborated names. In these acts
of naming, the scientist simultaneously constructs and
contains nature... (Keller. 1985: 17)

Keller's definition of science succinctly exposes what science is
about, naming, and the ambiguity of a process that is able to create
as well as embody what it names. Moreover, with naming comes the
capacity to distinguish between things and people, the capacity to
create the very difference in which resides the potential for
domination (Bacon's mastery of nature).”

This potential is, of course, of great concern to those who see

in this created hierarchization of nature (through science's naming)
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a source of domination. We will see shortly that for writers
concerned with the "Science Question in Feminism" (Harding, Keller,
and Haraway), gender is essential to any process of domination
because this positioning is facilitated by the mediation and creation
of sexuality (i.e. as a Foucauldian object of control and scientific
inquiry). Finally, it is worth repeating that science transcends the
sole dimension of gender to exert its power and control over all
marginalized segments of the population (and their respective
discourses and epistemologies).

As | stated earlier, the feminists' concern with science's
"business of naming," is that it is the first step in creating a split, a
dichotomy whose rupture is continuously reinforced by controlling

the language:

But feminists also know that the power of naming a thing is
the power of objectifying, of totalizing. The other is
simultaneously produced and located outside the more real in
the twin discourses of life and human sciences, of natural
science and humanism. (Haraway. 1991: 79-80)

and as importantly:

This is the creation of difference that plagues 'Western'
knowledge; it is the patriarchal voice in the production of
discourse that can name only by subordinating within
legitimate lineages. (Haraway. 1991: 80)

Keller and Haraway might appear to be arguing at different levels on

the path to scientific inquiry, the former in terms of "nature,” the
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latter being concerned with the creation of the "other." However,
both are the two sides of a same coin--Western science--since in
the end, nature is itself created through a process of "othering."
Moreover, this situation is further complicated by the fact that
nature is culturally encoded female (this should come as no
surprise). Haraway, by linking "difference" to the creation and
acquisition of knowledge, demonstrates the intrinsic
dichotomization which characterizes scientific inquiry. This
demarcation becomes a locus of power through the process of
"naming" that which has been made "other," an object of knowledge.
Keller presents in her seminal work the most detailed account of
this process, and starts her discussion with a dual interrogation:
what makes knowledge possible? followed by: how are we to achieve
this knowledge?

Keller's elaborate answer to these questions take us back to
issues of gender and sexuality, as well as the broader notion of
"othering." She argues for the existence of a trichotomy formed by
knowledge, sexuality, and desire which together drive Western
science. Articulating this trichotomy is the idea that knowledge is
impossible without some form of mediation between object and
subject, mind and nature, and that the common metaphor for
mediation is desire. Furthermore, knowledge is, in her words,
distinguishable because of its "essential thrusts away from the
body: its ambition is to transcend the carnal" (1985: 18). Thus

knowledge, much like sexuality, is commodified by becom_ing a
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desirable object of consumption, one that must necessarily
transcend the realm of the purely physical in order to become
differenciable. She traces back this split to Plato's use of "logos" as
guarantor of rationality, as well as his "systematic use of the
language of sexuality for knowing" (1985: 21). Eros and Logos are
thus placed in opposition (even if for Keller both are propelled by
desire), in what she calls the "dialectic between transcendence and
immanence," a conflict between unity and difference which takes
place in the realm of Eros.

Nature, the object of "naming," also occupies a problematic
place in the early Greek ethos because both mind and nature are

endowed with rational qualities, but with a notable difference:

Nature, however, is not completely bound by Logos: it remains
caught in an essential duality. If in some respects it is subject
to the light of reason and order, it is also enmired in the dark

forces of unreason and disorder. (Keller. 1985: 22)

The "dark forces" in Greek mythology are personified by the Furies
who, as Keller rightly argues, are subdued but never fully vanquished
(i.e. Aeschylus' Oresteia). Plato attempts to escape this duality by
creating a theory of knowledge that is "immune to the subversive
powers of the irrational, that allows mind to achieve transcendence
while it remains compromised by immanence" (Keller.1985. 22). The
solution to this dilemma is what gave birth to the idea that the
object of knowledge (here to be equated with Platonic truth), is

found exclusively in the realm of the mind. Through this process
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mind and nature are dichotomized in two separate and distinct
entities, or as Keller phrases it, "As nature is dematerialized, so is

mind disembodied" (1985: 22).

-Chaos, the Furies, and the New Social Order-8

As much as chaos theory is about science, it is also about
cultural constructions. To borrow from Hayles' encompassing
definition of chaos, it is about "deeply layered history of myths,
cosmogonies, and semantics that influence the scientific revolt
with cultural significance" (1990: 1). In this sense, the scientific
revolt brought forth by chaos theory is already inscribed in
Aeschylus' Oresteia, embedded in the cultural significance of the
play. Chaos theory, the science, is about that realm of knowledge
which, by definition (i.e. non-linear, dynamic complexity), cannot be
brought under total control. Chaos (conveniently made into the
"unreason and disorder" side of the Nature equation), embodied by the
Furies in the play, is about an ancient matriarchal order which
cannot be brought under total control either. However, the cultural
and gender encoding of chaos, although not surprising, is highly
suspect and problematic. In any case, chaos is first and foremost
about social order, those social values which characterize and
differentiate aristocracy from democracy. Although the Oresteia is
the stage on which "myths, cosmogonies, and semantics" are played

out, it is also about ideology, as Froma Zeitlin rightly argues:
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The Oresteia occupies a privileged position in any examination
of the Greek mind and spirit and stands as one of those
monumental works of art which transcend their aesthetic
values, for it gives voice and form to the social and political
ideology of the period at the same time as it actively

shapes the collective fantasies of its audience with its own
authoritative vision. (1978: 149)

Even if the Furies embody chaos, this play is not about disorder and
order, but about two opposite forms of order. The older,
matriarchal, is composed of chthonic gods, and is represented by
the Furies. The newer competing order represents that of the
emerging city, with its Olympian gods--civilization as embodied by
the new patriarchal order. It is a battle of the sexes as much as it
is a conflict between nature and mind (or at least it can be
understood as such). Clythemnestra represents "Nature," a goddess
of the mother earth (i.e. Gaia, who emerges from Chaos). Orestes, on
the other hand, is sponsored by Apollo, descendent of Zeus the
patriarch, whose daughter Athena is born out of his head. In
ideological terms, the Oresteia is a public justification for male
dominance (even if the Furies are not totally vanquished, but rather
coopted into the new order). But the dominance is absolute to the
extent that, as Zeitlin argues, this particular conflict is resolved
through a hierarchization of values, with the male order triumphant
at the divine, cultural, and social levels (Olympian gods, Greek
culture, and male order, respectively).

This detour from the more specific discussion of science and

gender is warranted by the place chaos, and its social
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engenderement by means of the Furies, occupies in this Greek
tragedy. Moreover, the Oresteia functions as a locus for all the
social and political tensions that develop as a result of the
transition taking place from one form of order to another. Although
the conflict is really about establishing some legal solution between
two equally guilty parties, its resolution draws on the
establishment of gender dichotomies as the justification for
deciding who has the greatest moral claim. In the process of doing
so, the play exposes an accumulation of rhetorical devices which
range from a scientific explanation for male dominance to the
creation of strong dichotomies (male/female, Greek/barbarian,
culture/nature, city/house, order/chaos, etc.) as an artifice to
reduce the conflict to its simplest (or perhaps more controllable as
far as "logos" is concerned) terms. .

The division of the world, and our experience of it, into binary
opposites is reminiscent of Plato's resolution of Nature's perceived
problematic duality. Science is inscribed with social and cultural
values in the same way, and for the same reason, the judicial
question is resolved in the play. This is not about justifying
differences as much as it is about justifying a position whose main
purpose is to create unresolvable differences. To this extent, order
is not born out of disorder. It is constructed by being opposed to
disorder, an ‘"inevitable" solution to it. In cultural terms, chaos is
not about social disorder as much as it is about a form of order

which conveniently goes unrecognized by the constructed male order
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of law, civilization, and science. Chaos theory, the science, is
about social order, a challenge to the cultural construction of these
convenient dichotomies.

Zeitlin suggests that the male-female conflict is the central
metaphor of the play, one which "sexualizes" the other ones (divine,
and cultural). Moreover, he argues that this sexualization reflects a
dire need by the patriarchal order to control that which presents the
greatest threat to its very existence, but that which is also a ma/
nécessaire to its survival. Since at this level women can never be
fully controlled, | believe it is best, if the new patriarchal order is
to prevail, to objectify and "other" them (in this case, to the full
extent of the law!). Controlled sexuality, as devised by the emerging
order, becomes law, or at least the justification for the law (dura
lex, sed lex). Furthermore, the realms of legislation and (scientific)
knowledge find a common ground in battling the potential chaos
represented by women sexuality (i.e. the power of reproduction).
With the former, sexuality has to be redefined in order to justify the
legal agenda. In this new order, man is the source of life, the giver
of the seed which carries the life soul, the identity, civilization.
Moreover, this new form of reproduction, in terms of myth of
creation, is the scientific counterpart of the progenitor himself,
Zeus (who gave birth to his daughter Athena from his head). Thus
man, the giver of life, has a direct connection which links together
seminal, spinal, and cerebral fluids. The myth of creation is now

coopted--but behind the opaque veil of science--to justify male
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domination. Logically, once situated in dichotomous terms, this
privileged role dictates the other side of the equation; women as
repositories for the seed, reduced to their material function
(etymologically, the material dimension which gives the word
"mother"), nature. If, as the ancient Greeks believed, men were the
providers of life, then their exclusive place on the ladder of cultural
hierarchy can be understood as being predetermined by biological
destiny, an early form of (problematic) scientific justification.
Seen in these terms, it then makes perfect sense that in order to
attain knowledge (i.e. Platonic truth), this same sexuality needs to
be constrained to its homosexual and intercrural levels in order to
insure "safe passage" to the realm of the mind.9 The argument that
in order to attain the former one must escape the latter succeeds in
creating a power struggle whose ultimate goal is the subjugation of
that dimension which makes us a part of nature. For the emerging
system to survive, knowledge must be made "immune" to disorder,
especially inasmuch as through this process the "feminine" is
transformed into an object of knowledge as well, by being culturally
identified with nature. Thus science has evolved as an enterprise
whose most pressing agenda has been the creation of an autonomous
subject (an objective "knower"), the sine qua non condition to the
unfolding of any object of knowledge. From this vision emerges two
notions critical to the development of modern science, the
nature/culture dichotomy (with the privileging of the latter over the

former), and the objectification of knowledge through its
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dissociation from that which is feminine, the chaotic and disordered

side of nature.
3. Hard Science, Soft Knowledge
-Hard vs. Soft Sciences-

The most immediate and visible example of the use of
gender/sexual metaphors in science is found in the perennial
distinction drawn between "hard" and "soft" sciences, physics and
mathematics leading the former, political science, sociology and
psychology trailing in the latter, with various forms of biology and
ecological studies somewhere in the middle. One could rightly
believe that some twenty years after the sexual revolution a
characterization of the sciences based on such a problematic
categorization of their intrinsic worthiness is at best antiquated.
There is obviously nothing intrinsic about the worthiness of any
given science. It remains that its practitioners rarely question the
cultural elements through which such a hierarchy is constructed. My
point is that the lasting prosperity of this particular metaphor in
establishing an artificial ranking  within the different sciences
reflects a need by (mostly) male scientists to distinguish
knowledge--the knowledge they “create"-- by means of a clearly

phallocentric language, or in crude terms, the harder the better.10
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Fueling this distinction is the dichotomization of knowledge in
the scientific domain on ideological grounds. Epistemologically,
this ideology results in a characterization of knowledge as being
either factual (i.e. hard) or sensorial (i.e. soft). However, as we will
see shortly, the process that leads to this distinction is not
ideologically as self-evident and neutral as scientists would like us
to believe. Under closer evaluation, it appears that this distinction
has little to do with knowledge itself (meant here in extremely
vague terms as there is no such entity). To the contrary, it seems to
be an attempt by scientists to position themselves through the
artifice of objectivity, social power and order being the actual,
though hidden, modus operandi of the sciences.

Nevertheless, and unfortunately for science and scientists, the
dichotomy persists. | say "unfortunately" because much like those
before who have wondered what a "different science would be"
(Haraway, 1989, 1991, Harding, 1986, 1991, Hayles, 1990, Keller,
1985, Longino, 1990), | believe that a science born out of a rhetoric
of power can only lead to the creation of a "science of power."1 1
However, the road to scientific knowledge is paved with good
intentions, with at its forefront the most masculine of qualities,
objectivity.12  Yet, how objectivity itself is "ideologized" in gender
terms deals with the broader process of creating "nature" by making
it "other," a process necessary to the creation of objects of
knowledge worthy of scientific inquiry. In the end, this is an

extremely ambiguous and problematic project, especially when the
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artificial nature of the constructed dichotomies on which it relies
is exposed.

Keller argues that this sense of objectivity can be traced back
to the way a child develops a sense of self. The first step leading
to a child's recognition of self is the recognition of an emotionally
significant other, in this case the mother. More importantly for
Keller in terms of gender development, the nature of the
relationship that ties parents to a child is usually askew in the case
of the mother because she provides the "emotional context out of
which we forge the discrimination between self and other,
inevitably...skewing...our perception of gender" (1985: 85). Thus it is
through this traumatic process of separation that a child creates an
existential split, with mother becoming object and child subject.
Keller is careful not to draw any precipitous conclusion concerning
science and scientists from this Freudian model of personal growth
and development.11 However, | believe that this early process of
objectification informs the notion that in Western culture, the
maternal is inscribed with material, object-like qualities (i.e. the
mother/mutter/matter analogy). Finally, Keller argues that this
situation results in an opposition between love and knowledge,
which in turn creates a "sinister" equation between knowledge and
power, with objectivity being contaminated with domination. Thus
to "objectify and other" is one of the most efficient ways to assert
one's place in the created order by establishing oneself as subject.

In this sense, scientists' greatest need is to create a dialectic
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between knowers and knowable that perpetuates this dynamic of
power. The "harder" (i.e. the more "objectifiable") a fact, the
stronger and more stable their position as knowing subject--a

position of power and control.

-Objectivity, Data, and Gendered Knowledge-

Instead, this discourse of value-neutrality, objectivity, social
impartiality appears to serve projects of social control. An
institution that insists it is already satisfying such goals, and
can point to its rules for doing so, has created a powerful
rhetorical device - for legitimizing its own biases and their
adoption into equally biased law and public policy. (Harding.
1986: 67)

Harding's pointed criticism at science's claim of having developed a
discourse free of social determinants exposes the ambiguity and
power of its rhetoric, with its ability to preempt any accusation of
a practice fraught with ideological biases. To phrase it simply, we
believe science to be neutral, to reflect some unbiased reality of
nature, because it claims to do just so. | already argued that science
is performed by a community, and that at this level alone, it is
difficult for any science to claim total neutrality. Yet, this claim is
also based on the very rhetoric which allows science to validate and
legitimize its practice, objectivity, logical proof and experimental
verification. | believe that these discursive elements, although the
corner stone of modern science, also reflect a social, cultural, and

political dimension which further argues against such neutrality.
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Although these elements must be addressed individually for the sake
of clarity, | must warn that these various notions coexist
symbiotically to create the "formal view of science as being
uniquely determined by its own logical and empirical methodology"
(Keller. 1985: 76). We thus face a tight tautological construct which
presents itself as ideologically neutral and self-evident, especially
in terms of gender.

There is indeed little doubt that the overall validity of a given
scientific experiment is partly predetermined by its ability to
proclaim a detachment from any social determinants. This is done
through various means, ranging from methodology to discourse. As
far as objectivity from social and cultural elements is concerned,
the first tenet of good science is found in the idea that an
experiment should be reproducible with the same results, ad
nauseam, regardless of the experimentator. This asserted neutrality
from human determinants (i.e. gender, age, ideology, race), although
the cornerstone of scientific experimentation, is by no means
sufficient to prove science's objectivity. This notion is of
particular interest to chaos theory because of the way in which
chaos is culturally inscribed, and also because of its position as a
challenger to the established order (scientific and social). Once
again, all claims of inherent neutrality concerning the
experimentator (because of a scientific result's reproducibility), is
science's most problematic exercise of power; the power of its

illusionary democratic potential. Harding, while discussing "how
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the women's movement benefits science," argues that this

democratic potential relies on a dangerous assumption:13

The methodology and epistemology of modern science assume
that people are interchangeable as knowers...But from the
perspective of groups that society excludes and

marginalizes, this now conventional claim that all knowers
should be interchangeable can appear to have certain
antidemocratic consequences. (1991: 50)

She goes on to argue that if such is the case, all scientists,
including "white, Western, economically privileged, heterosexual
men" speak for "nature itself and not, as their critics suspect, out of
any particular assumptions about nature..." (1991: 52). Nothing in
science, outside of its self-proclaimed neutrality, indicates that
each individual's perception of nature is socially constructed. Donna
Haraway provides a vivid example of how all knowers (in this case,
observers) bring to science their constructed social and gendered
selves. In Primate Vision, she provides a thorough history of
primate research, and especially how the accepted vision of monkey
behavior reflected the established understanding of social behavior
and organization. For example, images of "man the hunter," the
dominant figure, long permeated the (exclusively male)
anthropologists' "scientific" explanation of the perceived behavior.
This image was progressively replaced in the 1970s with that of
"Woman the Gatherer," at the same time women's influence was
increasingly felt in the field of primatology. The vision of primate

social organization has been altered from these early images which
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placed male dominance at the center to give female monkeys a much
more prominent place than before. Citing the work of primatologist
Sarah Blaffer Hrdy, Haraway notes this change in the accepted
perception of primate behavior and states that "competition among
assertive, dominance-oriented females is an absolutely central
principle of primate social life" (1989: 365). The male scientist's
vision of primate life privileged and reproduced his gendered
perception of social roles among humans. It took a woman to
balance and correct this vision. Clearly, knowers, and in this case
observers, are not interchangeable.14

Science's claim at neutrality and objectivity is not solely
based on the idea of "interchangeable knowers." It also relies on a
hierarchization of knowledge which follows the precepts
established by the distinction between the so-called "hard" and
"soft" sciences. Thus in knowledge's engenderement lies science's
hidden ideology, "the harder the fact, the better the science." Facts
(often engendered twice as "hard facts") are for scientists those
bits of information which the rhetoric and methodology of science
render free of any ideological or social "contaminants." Of all the
various fields, the physical sciences have greatly succeeded in
creating the illusion of a disciplinary discourse whose rhetoric
preempts the very possibility of creating "non-factual"
knowledge.15 We saw earlier that this illusion is first made
possible by the use of mathematics as the language of choice for

describing different aspects of nature in their most "factual" terms.
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This apparent neutrality in the language is then reinforced by
ostensibly removing any possible biases (i.e. the ideology) from this
process by strictly concerning all efforts to reproducible facts.16

Keller echoes these concerns by exploring the question of
ideology through science's illusionary neutral facts, "raw data." Her
contribution to the discussion of ideology in the making of science
deserves careful examination for two reasons. First, she brings the
notion of the social into something as seemingly factual as data, and
then she ties her overall argument back to language, that element
which scientists attempt to transcend (at least in theory) in order
to insure the validity of their experiments.

Yet for Keller, data are never "raw," and language is hardly
escapable.17 In the first part of her argument, she debunks the idea

of data as a neutral source of knowledge:

Indeed, it is rare for scientists to feel the need to reflect on
their presuppositions....Let the data speak for themselves,
these scientists demand. The problem with this argument
is, of course, that data never speak for themselves.

It is by now a near truism that there is no such thing as
raw data; all data presuppose interpretation. And if an
interpretation is to be meaningful-if the data are to be
"intelligible" to more than one person-there must be
participation in a community of common practices, shared
conception of the meaning of terms and their relation to
"objects" in the real world. In short, in science as elsewhere,
interpretation requires the sharing of a common language.
(1985:129-30)
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She goes on to explain that sharing a common language is more than
a simple question of terminology. It also involves agreeing on a
common syntax as well as defining what makes a question valid and
its answer scientifically meaningful. Keeping in mind the object of
this discussion, chaos theory, let me hint at this point that it was
long ignored by the scientific community because it dealt with
questions about dynamic complexity whose answers were both
abstruse and perplexing. It is not that various forms of disorder
were not present all along or for that matter had never been
witnessed. Rather, scientists felt that this particular aspect was
best left alone. For after all, the fact that it could not be neatly
explained or mastered was a sign that perhaps it was not "good"
science, no}t worth of their efforts. In Chaos, Gleick provides an
account of this common phenomenon through James Yorke's words

(who gave chaos theory its name):

“In the past, people have seen chaotic behavior in innumerable
circumstances,"..."They're running a physical experiment, and
the experiment behaves in an erratic manner. They try to fix
it or they give it up. They explain the erratic behavior by
saying there's noise, or just that the experiment is bad."
(1987: 68)

The difficulty in arguing otherwise resides in the impossibility of
defining the extent of this “scientific validity" in certain terms.
Even within the supposed neutrality of mathematics, the validity of
a given theory can be limited in scope. In the end, a theory might not

be less valid because of these limitations. For example, Euclidean
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geometry which makes perfect sense in describing our everyday
world fails to provide a working understanding of the cosmos in
which the idea of space is only intelligible when coupled with that
of time. Everything in Euclidean geometry shows the characteristics
of "good science" (in this case, provable and reproducible axioms and
postulates) even if it fails to "do the job" where the cosmos is
concerned. Yet, even with all its inherent neutrality, the history of
geometry is certainly one of conflicting ideologies, with its popular
heroes and their view of nature (Euclid), and those whose vision
preceded their time, the commonly accepted norms (Galilee,

Poincaré).

4. Nature in Science

Chaos theory, because of its cultural encoding with female
qualities, problematizes and challenges all the elements that
facilitate, and which are essential to the development of science
within the strict confines of its Western epistemology. The
prevailing objectivist and rationalist ideology that permeates
modern science, and which results from the interaction of these
various epistemes, is both complex and dynamic. Nevertheless, it
also relies heavily on science's ability to maintain the dichotomous
splits that demarcate knowers from the object of inquiry. To this
effect, artificial (though efficient as far as science is concerned)

polarizations have been constructed, leading to culture being
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opposed to nature, mind to body, and subject to object. It is within
this last antithesis , which | believe to generate and articulate all
other dualisms, that chaos theory is most influential in rethinking
science, and shows the most potential in challenging the accepted
perception of nature and our relation to it. Moreover, the artificial
splitting between subject and object creates a dialectic of knowing
which has left many disempowered. For example, looking at the
issue of gender differences alone, women have traditionally been
"othered" as objects of inquiry, and, until recently, have equally been
totally excluded from participating in the development of science's
various epistemologies.18 Either way, it has resulted in a science
whose vision and language participate in the exclusion of women
from its practice.

In broader terms (which would include other forms of
exclusion based on race, sexual preferences, age, etc.), no science is
possible without a subject to construct an object.19 More
importantly for this discussion, it is through the creation of an
object that the self is defined. In other words, the way scientists
perceive, conceptualize, and describe what has been objectified, is
both a reflection of how the self is perpetually reconstructeci
through scientific inquiry, and a reflection on the limits this self
imposes on the understanding of these objects. The feminist
perspective on this symbiotic and parasitic situation, as presented

by Keller, reflects the sense that the notion of objectivity is little
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more than an attempt by the subject to reinstate his position of

power as "knower:"20

My argument is not simply that the dream of a completely
objective science is in principle unrealizable, but that it
contains precisely what it rejects: the vivid traces of a
reflected self image. The objectivist illusion reflects back an
image of self as autonomous and objectified: an image of
individuals unto themselves, severed from the outside world of
other objects (animate as well as inanimate) and
simultaneously from their own subjectivity. (1985: 70)

Considering that this sense of objectivity is born out of a violent
separation from the mother (in Freud's explanation), science
becomes indeed a locus of control and power through which one can
regain some control over this exclusionary process by attempting to
master--through definition, analysis, nomenclatures-- an ever

betraying "mother nature."

-Subject/Object, Subject=0Object-

The dream of an objective science is in reality a dream about
the inherent stability of social relations as well as a belief in
nature's predictability. | should make clear that the distinction | am
making between these two realms is quite artificial when
considering the profoundly challenging implications of quantum
theory. However, these implications have never been fully addressed

by the science community at large, and thus the distinction between
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human (i.e. cultural, social) realm and nature (i.e. a "nature" out
there) remains at the core of science.21 Let there be no confusion,
quantum mechanics is not chaos theory, yet the questions they both
pose about the nature of physical life suggest that not all is
knowable, either for reason of dynamic complexity or because of the
relationship that links knower and the so-called object of
knowledge. It is at this latter level that quantum mechanics
provides a useful illustration of how the dialectic stability so
essential to the subject/object polarity (and all other dichotomies
constructed on this model) is intrinsically paradoxical, and thus can
make scientific inquiry problematic as certain scales.

Briefly, quantum mechanics describes the evolution of a given
physical system at the smallest possible scale (i.e. the atomic
level). However, it can only provide this information as a
probability (i.e. through wave functions), but not as a mechanical
certainty. Moreover, the act of observing an electron by the
projection of a single photon disturbs the former in such a way that,
as the Heisenberg's Uncertainty Principle (also called
"indeterminacy relations") dictates, it is impossible to know
simultaneously the speed and the position of a particle.22 Thus the
most important distinction in the scientific enterprise, the
separation of the subject from the object observed, and science's
most essential tenet, the idea that nature is fully knowable, are at

the very least problematized.23
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My concern with chaos parallels the questions posed by
quantum mechanics. However, | am further concerned with how as a
theory which is culturally inscribed with feminine qualities, it also
challenges the subject/object dichotomy, and its congruent sense of
conceptual stability, through its gender inscription as well as
through the image of self it reflects and potentially develops. It is
at the level of the image of the self, especially when considered in
its social dimension, that chaos theory informs and argues for the
existence of a new social form--long ignored by science because of
its unstable nature--which exists somewhere in the vicinity of
Hayles' realm of the posthuman , a complex form of dynamic social
and political space. = Moreover, having argued all along that science
is a social activity, it is essential to question in turn what kind of
social construction chaos theory represents. More specifically, how
do the feminist perspectives on the science proposed by Keller,
Harding, Haraway, and Longino affect chaos theory's supposedly
democratic potential? What kind of human (as both object and
subject, and perhaps neither) is possibly created by chaos theory?

What kind of human is left in the postmodern posthuman ?
5. The Posthuman and the Chaotic Self
| have chosen to illustrate how chaos theory challenges the

kind of conceptual stability essential to science's postulates of

inquiry with the help of Hayles' posthuman because of the way it
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contests our notion of what human means, along with the role played
by gender in its definition (i.e. as a source of conceptual stability,
through well-differentiated dichotomous constructions). At the
very least, it seems to question that aspect of the human dimension
which is constructed through clearly established gender differences
and which has resulted in the development of certain images of
nature. As a result, our scientific vision of "nature" only exists
because it reproduces a culturally constructed rendition of social
interaction of which gender difference is an essential articulating
part. For Hayles, the posthuman is the result of a "denaturing"
process, the recognition that the "essential components of human
experience are not natural facts of life but social constructions"
(1990: 265). This "nature" which has been the driving force of

scientific inquiry is no longer natural but social:

When the essential components of human experience are
denatured, they are not merely revealed as constructions. The
human subject who stands as the putative source of experience
is also deconstructed and then reconstructed in ways that
fundamentally alter what it means to be human. The
postmodern anticipates and implies the posthuman. (Hayles.
1990: 266)

| believe that chaos theory also participates in the creation of the
posthuman by redefining and problematizing the idea of nature as
well our relationship to it, by limiting our capacity to know. Hayles
argues that the denaturing process takes place through language

(among other things), which cannot be viewed any longer as a
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mimetic form of representation. | think that the myth of
representation is born out of a myth of nature in the first place, a
stable, predictable, and knowable nature. And moreover, that the
creation of such a myth is made necessary by the positioning of male
scientists--and their survival in this place--as the definite source
of knowledge about human experiences. For example, the myth of
physical sexual creation coopted by the new gods in the Oresteia,
when confronted by the physical evidence of anatomy and physiology,
is transformed into a myth of human (read female) sexual behavior
by Sigmund Freud in the early 1920s. In the end, nature--in its most
uncontrollable dimension--remains objectified through the
establishment of various scientific discourses by its male
practitioners.

Nevertheless, chaos theory, because of its gender inscription,
forces scientists to reevaluate and question their own position as
knowing subjects, the creators of knowledge in this now "ordered"
human realm.24  Furthermore, chaos theory actively informs and
participates in Hayles' notion of the posthuman to the extent that
it challenges the notional stability at the heart of the Western
notion of the human. Therefore | perceive chaos theory's influence
at two levels, in the discourses of science as well as with the
scientists themselves. As far as the latter is concerned, | think
that its greatest challenge to the predominantly male scientists is
seen in their attempt to deal with what Hayles called the

ambivalence of chaos, their "desire to embrace and control" it.
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She illustrates her point through Gleick's narration of the history of

chaos, in which female scientists are totally absent:

By admitting chaos as an abstract principle but excluding
actual women, Gleick attains control over chaos' polysemy,
stripping it of its more dangerous and engendered aspects. As a
result, chaos is admitted into the boundaries of scientific
discourse, but science remains as monolithically masculine as
ever. (Hayles. 1990b: 3)

As | discuss in the conclusion, this absence also characterizes La
Trace du flotteur, Volker Erbes' novel whose inspiration is chaos
theory. Thus the narration about chaos as a science is reproduced in
the novel about the science. In both cases the ambivalence triggered
by its gender inscription is either ignored or coopted, as if in order
to control it, scientists have searched for some form of order in
chaos (a point also made by Hayles). Strictly in terms of gender,
this search for order can be perceived as an attempt by male
scientists to regain control over a nature which no longer allows
itself to be reduced to its simpler mechanistic physical
dimension.25 Furthermore, the situation of chaos' control might be
even more paradoxical and complex that it first appears. There
might exist a sense of order in complex dynamic systems. | am
being extremely cautious here because although scientists at large
argue that there is such a hidden order, | believe we need to take
into careful consideration the role played by chaos' ambivalence in
weighting their argument. At this point in the history of chaos

theory, the absence of a satisfying answer leads me to look for a
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possible understanding of this "order" by means of language, which
also happen to be one of Hayles' elements at work in the process of
denaturation. Keller, while arguing the parallel between law and
order, and power and domination, suggests that language might fail

to describe all forms of regularity:

All languages are capable of describing regularity, but not all
perceived, and describable regularities can be described in the
existing vocabularies of science. (1985: 133)

It would be satisfying to argue that as of yet, we do not have the
language to describe chaos' conceivable order. However, can we
trust Western science to create a language that will reflect chaos'
own engendered ambivalence?

| believe that we have come full loop in our discussion. The
argument concerning the danger of relativism found in the
postmodern stance is equally applicable to chaos theory. Through its
challenge to the existing models of nature, it forces a rethinking of
the latter as well as our relationship to it. However, its potential
destabilizing power is undermined by its gendered otherness. As the
feminist arguments about science seem to suggest, only differences
that can be subordinated within the existing channels of power are
made a part of the authenticated discourse of science. At this level,
chaos theory is twice guilty. It parallels quantum mechanics in
arguing for possible limits to knowing, which is itself scale

dependent. However, chaos theory is culturally encoded female, and
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therefore the real danger of its theory might be in the images of self

it presents:

Chaos thus opened these scientists to what their cultural
tradition has constructed as the female side of the world,
perhaps even to the female side of themselves. (Hayles.

1990b: 3)

There lies chaos theory's most potent threat to our conception of
nature (once again, a strictly gendered nature). Yet, there lies its
vulnerability as a scientific theory, for in the end, it reflects an
image of nature which destabilizes these aspects essential to the
discourse‘ of science (stability and predictability), along with
challenging the authority of this source of discourse. The danger is
in not being able to name as much as it is in naming an "otherness"
that reflects back to the created social self. Chaos in science
means chaos in self.

Speaking further of chaos' relativistic stance, the dilemmas it
poses are first in its gender inscription, and the possible weakness
of its position in a dialectic of power. However, it also further
weakens women's position by potentially making their guilt by
cultural association (chaos=feminine) the legitimation of this
specific scientific discourse as the true representation of their
experience. Driving my argument is the (male) idea that a dialectic
of power is best counteracted from a position of power. However,

Haraway presents an alternative to relativism which | believe
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informs chaos theory by both participating and resisting to this

dialectic:

The alternative to relativism is partial, locatable, critical
knowledges sustaining the possibility of webs of connections
called solidarity in politics and shared conversations in
epistemology. (1991: 191)

Images of chaos, fractals, are images of connections, of the
possibility of a dialogue between the different levels which
together create the complexity of human experience. This is chaos'

most liberating potential.
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Notes

1 | am limiting the scope of this argument to the notion that
science gained its "modernism" during the Enlightenment. However,
these epistemologies which lead to the idea of an "objective"
science--a persisting myth even after the articulation of quantum
physics-- goes back to Pythagoras and his privileging of
mathematics as being the language best apt at describing the
essence of nature. This notion is then echoed (and given a special
status in the history of Western thought by being made into a
philosophical principle) by Socrates who argues for the existence of
an a priori form of knowledge, such as the one found in geometrical
truths (see Meno ). By the time of the Enlightenment, mathematics
have already gained a position as the objective language of the
sciences which endures even to this day.

2 Chaos theory is not the sole challenger to scientific objectivity in
the physical sciences. Quantum physics points to the impossibility
of separating the observer from the observed in any meaningful
"objective" way. In simple terms, at the quantum level the
"objective" observation of a single electron is made impossible by
the presence of the photon necessary to its examination. This
inescapable paradox was articulated by Werner Heisenberg
(Heisenberg's Uncertainty Principle, 1927) whose predicate is that
it is impossible to know both the position and the speed of a

particle. Therefore, all that can be known about a given system at
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this level is reduced to a probability, a far cry from the
"Watchmaker God" of logic, certainty and reason. The description of
the objective reality of nature is now replaced by the perception of
its nature, a direct challenge to the gendered "popular mythology" of
objectivity described by Keller.

3 From a cultural point of view, | think it is important to recognize
the place various professions occupy in our ethos. Thus, let me
reiterate my perception of the existing situation, science is
important business.

4 This is a mined terrain in academia. | think it would be naive to
believe that this symbiotic relationship is purely an American
phenomenon. Countries which have a strong vested interest in the
military, especially for commercial exports (i.e. Brazil, France,
Russia), have developed their military technology through a close
cooperation between the latter and various academic institutions.
However, in the United States, all disciplines benefit from the
monies raised by research programs in the "hard" sciences.
Institutions claim as much as half of the face value of grants for
their own "administrative" use. Many deplore this practice since at
the very least, it creates a problematic situation for those in the
"softer" disciplines, for example the arts and the humanities. Do the
sciences' contextual values become ours as well through a process
of monetary osmosis? If the answer is positive, then the politics of
the Star Wars programs or the ethical dimension of biogenetics have

permeated basic composition and music appreciation classes through
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the front door. In a way they already have inasmuch as those issues
should have be addressed all along by the academic community at
large. They further do because these programs now assure the
survival of typically underfunded faculties on most campuses.

5 A 'hidden agenda" is present in funding for all academic
disciplines. When Lynne Cheney was chairperson of the National
Endowment for the Humanities (1985-92), the NEH was accused of
favoring projects that were considered mainstream, systematically
turning down proposals with an overtly alternative overtone
(Feminist, Gay, Marxist, etc...).

6 This is Haraway's point in Primate Visions, in which she argues
that male scientists "saw" in primate colonies a reproduction of
their own perceived (and socially constructed) sense of social
hierarchy.

7 See Keller 1985, Harraway 1991, Harding 1986.

8 | am indebted to Professor Hogle for much of this argument, and
for his series of lecture on Aeschylus' Oresteia for a Cultural
Studies course on the concept of the "Ghost." | am also indebted to
him for bringing to my attention Froma Zeitlin's article, "The
Dynamics of Misogyny: Myth and Mythmaking in the Oresteia."

9  See Keller (1985) for a full account of sexual practice in ancient
Greece: "Love and Sex in Plato's Epistemology."

10 Wondering what a ‘“different science" could be like is
predominantly asked by women scientists, and/or "feminists" in the

sciences. This is obviously an antiquated distinction, but one made
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necessary by the reality of academic inquiry in this particular
subject. The notion that the sciences are governed by social values,
especially in terms of gender, is endemically absent from the
seminal accounts of scientific inquiry written by men (Kuhn, 1962,
Espagnat, 1982, Gross, 1990).

11 | have witnessed endless arguments, among scientists, whose
outcome ultimately relied on this differentiation, the final metre
étalon of what makes "better" science. Accidentally, more women
scientists are present in the "softer" sciences. It could mislead
some to believe that once again, language prescribes reality.

12 For example, she clearly states that not all men become
scientists because of this early association.

13 In quote is the title of chapter 3 of Whose Science? Whose
Knowledge?

14 Although | have limited my discussion of "interchangeable
knowers" to the issue of gender, Haraway's fascinating account of
the influence of social elements on the evolution of primatology is
much broader in scope. For example, her analysis includes issues of
funding, the role of narration in primatology as well as a discussion
of the influence of physical anthropologists in the development of a
"Universal Man" developed by UNESCO.

15  To speak of "non-factual" knowledge is at the very least
ambiguous. Here, | am intentionally making a distinction--between
"provable" facts and speculation--which is common in the sciences

(i.,e. the length of a given distance is of the realm of facts, one
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meter, 20 inches, and so on), but which is made problematic by the
emergence of a science such as fractals which argues for localized
knowledge based on scale. To borrow from Mandelbrot's well-known
argument, the length of the coast of Britain varies with the scale
one uses, and can theoretically be infinite.

16 One of the rare discussions of the globalizing nature of
mathematical knowledge by a mathematician, is found in Henri
Poincaré's La Science et I' hypothése. In this essay, he questions the
role played by logic in the constitution of mathematical theorems,
and also wonders how this extreme reliance and dependence on
formal logic fails to expose the ultimately tautological essence of
the mathematical enterprise. @ Complex dynamics--perceived by
Poincaré in the mid 1800--certainly fall out of the realm of the
"reproducible," and were therefore dismissed until recently as a
"monstrosity.”

17 Keller is not alone in wanting to bring language back into the
discussion of the ideology of science (see Lyotard, 1988). However,
she clearly situates that aspect of her argument within the specific
realm of gender in the sciences.

18 In his History of Sexuality, Michel Foucault presents a
convincing argument concerning the creation of sexuality in the 17th
century as a privileged object of scientific inquiry. Sexuality, as a
science, conveniently subjugates women (objectified as
reproducers) and excludes them from the practice, since based on

the Western dialectic of knowing, objects cannot be subjects too.
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19 Keller presents a similar argument in Reflections on Gender and
Science. However, | address the question concerning the dialectic
that ties subject to object, and vice versa, within the specifics of
chaos theory. Moreover, Haraway warns us of the danger of
romanticizing the vision of the less powerful, or as she argues, the
“standpoints of the subjugated are not 'innocent' positions." (1991:
191) This argument is presented in light of the no less problematic
alternative of an overly relativistic position (echoing my concerns
with the postmodern stance). Haraway argues that the alternative
to these two positions is that of "partial, locatable, critical
knowledges." (1991: 191)

20 At this point, "his" is no longer a statement about gender but one
about attitude. We are back at asking what a difference science
would look like? There is no possible answer as long as the
language remains the same. However, this where chaos (and quantum
physics) plays a role in arguing for the existence of a different
vision.

21 Neither do | find the Copenhagen Interpretation of the quantum
paradox fully satisfying, nor do | think that scientists have
addressed its implications in a philosophically meaningful way.
Quantum mechanics or not, it is still business--here, science--as
usual; a point also made by Keller (1985: 141).

22  For detailed explorations of the various aspects of quantum

mechanics, and its paradoxes, see Achinstein, 1991, Broglie (de),
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1986, Cohen, 1986, Gibbins, 1987, Gribbin, 1984, Jauch, 1973,
Lochak et al., 1989, Lockwood, 1989, Powers, 1982.

23  See Keller (1985) for an accessible description of these
paradoxes and also for a careful discussion of quantum mechanics'
often misunderstood implications: wave functions only describe
ensemble of systems, not individual systems, and the mistake of

"attributing objective, material reality to the wave function itself."

(1985: 145)
24 | do not think that it means that woman are necessarily linked
to disorder, especially in its most negative connotation. | rather see

this as a new source of knowledge, one in which order is no longer

the sole modus operandi.

25 | intentionally avoid to describe nature as "she," as to avoid the

trap of engenderement.
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CONCLUSION

Having discussed all along the inherent reductive danger of
adhering too closely to the notions of order and stability, | think it
would be quite paradoxical on my part to suggest the very
possibility of a conclusion, to argue the existence of a final, stable,
and definite word. Instead, | prefer the idea of chaos theory
producing its own fractal texts and images--the idea of chaos
(re)generating its complex self under a variety of forms.

Of the multitude of images chaos produces, some are scientific
in focus, and are created to illustrate the dynamic nature of the
world's most complex components, the behavior of all those not-
quite-so-regular systems. Others, quite commercial in nature, are
those images found on T-shirts and calendars which reproduce the
beauty of nature's complexity. Yet, chaos theory produces another
kind of fractal images altogether, the texts of chaos, the
exploratory theories and narration of its existence.

So far, | have t_grned my attention to chaos theory's narrative
capacity--for science is narration--in providing us with new
metaphors with which to challenge the totalizing matrix of physical
science, especially in its reliance on order and predictability.1
Likewise, chaos theory, as a science, is also about social relations.

It is by means of "less-scientific" narration, Gleick's Chaos and
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Volker Erbes' Die Spur Der Schwimmers, that | intend to illustrate
what kind of social model chaos theory has thus far produced, as
well as its suggestive possibilities as metaphor of liberation and
resistance.?2

Any choice of texts to illustrate chaos theory's social
dimension is certainly open to criticism. At this point in my overall
argument, it could be tempting to load the dice, so to speak, and use
those texts that best support my belief (my bias, really) that chaos
theory is indeed a model of liberation from all forms of subjugation,
science included. However, my choice is based on these texts'
ability to reflect some social relations, albeit indirectly.

Gleick's Chaos , the popular reference about chaos theory, tells
much about this science's social dimension, within its practice. As
Hayles judiciously observed, the story of chaos (i.e. its myth of
creation) as told by Gleick, is so far the reenactment in the science
of the "rugged individual who single-handedly opens up a new
frontier" (1990: 146).3 Gleick's "opening sequence" is straight out

of a John Ford movie:

THE POLICE IN THE SMALL TOWN of Los Alamos, New Mexico, worried
briefly in 1974 about a man seen prowling in the dark, night
after night, the red glow of his cigarette floating along the
back streets. He would pace for hours, heading nowhere in the
starlight that hammers down through the thin air of the mesas.
(1987: 1)

Lawman, desperado, or Marlboro man?4 Presented this way, chaos

theory could only be an American invention. Sorry, no mesas near
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German campuses or within walking distance of Japanese research
labs, on which to "prowl in the dark...pace for hours, heading
nowhere..." Only in America is nowhere a place, somewhere out
West. My tone, though overtly tongue in cheek, must not undermine
my point. After having argued at length about the myth of creation
coopted in the Oresteia by the new patriarchal order, | fail to see
how this rendition of chaos theory's creation--a science which
presents itself as a challenge to the established order--can promote
in any meaningful way its supposed radicalism. Worst yet, when
this lonely figure is joined by others (figuratively speaking), it is
by a posse of young (male) graduate students, as it is the case with
the research group led by Robert Shaw at UC Santa Cruz described by
Gleick.4 Hayles further notes that in this account, the group is
itself removed from the mainstream of the physics department,
made up of students whom "their advisers...neither approved nor
understood the significance of what they were doing" (1990: 159).
The picture developing in front of our eyes is one of fierce
independence mixed with that rare quality found only in great
scientists, the intuition to forge ahead, no matter what.5

This already grim situation, in social terms, is further
problematized by a flagrant absence of women in the history of
chaos theory. | presume women are sufficiently present in the
essence of the theory to warrant their dearth from the actual
discipline. To borrow from Keller's conception of knowledge in

Platonic terms, the absence of women from the field supposes an
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intercrural form of transmission, keeping this new knowledge free
of the spoils of sexual creation and reproduction. Given the
difficulties chaos theory faced in the early days (and still does
today), in being taken seriously by the long-established scientific
community, | can only assume that the presence of women would
have rendered the process even more difficult. How else are we to
understand their total absence from contemporary science? The
history of chaos theory is still too young to arrive at a definite
answer.

Chaos theory equally fails to act as a model of social
liberation when used as source and inspiration for a novel. Volker
Erbes' story of Felix Lothringer, "researcher in turbulence," fails to
escape the normal boundaries of human relations. This is the story
of a scientist whose social interest is divided between the
conservative Lusine Schmuck, a museum employee in charge of the
"Friends of the Museum," and Tina Rotermund, a flamboyant graduate
student in Economics, Felix's Strange Attractors. In the end, Lusine
marries the director of the Museum Institute while she goes on
vacation with her father in Spain. Although this story of chaos gives
a more active role to women, their place remains defined by Felix as
the focal point of attraction, and at the end, the patriarchal order
reclaims its position of power through the dual image of the father
and the husband. Lusine's sexuality is brought under control (she
was having an affair with Felix) through her marriage to the Museum

Director. As far as Tina is concerned, her subjugation is even more
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deceiving in that her presence in Spain means her return to paternal
control--she can no longer have an affair under her father's
scrutiny--and also her subjugation to the order of money, as her
systematic opposition to her father 's values has been so subdued
that she now takes an active part in his business. At the symbolical
level, this scenario is made worse by the fact that he finds the
answer to the puzzling "Problems of the Three Bodies" when he is
finally alone, away from the negative influence of these "strange
attractors." Once again, the message seems clear enough, real
science and women simply do not mix. Is the discourse of chaos
theory so influenced by the Western system of power relations
(science included), that its challenges are already coopted?

My answer must be situated within my hope for chaos theory's
capacity to produce new discourses, fractal images of its
complexity, similar yet different, the latter being a site for a
radical rethinking of ourselves and our relationship to others--a
difference which favors the presence as well as the deployment of
what makes us individual. Chaos theory and fractals are about
rethinking our complex existence from an abaxial perspective, our
static cultural construction of singular scales and dimensions being
replaced by the perception of a complex and multiple whole.

My argument about chaos theory is really my argument about
science in general. Scientific models of exclusion and division can

only produce social ostracism. | believe that chaos' role in the
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science is that of a coyote figure, because, as Haraway argues, the

world is coyote in the first place:

Perhaps the world resists being reduced to mere resource
because it is - not mother/matter/mutter - but coyote, a
figure for the alwaysproblematic, always potent tie of
meaning and bodies. (1991: 200)

Chaos is in my mind the coyote figure who contest the hegemony of
predictability and order. | am not arguing for anarchy as much as
arguing for transcending the antipodal binary schemes of order and
disorder, for accepting limits to the knowable--limits not as a
failure of our capacity to understand, but limits as a celebration of
the world's resistance to total control. To borrow from Haraway, |
believe that science "becomes the paradigmatic model not for
closure, but of that which is contestable and contested" (1991: 196).

The S/S Pointe Madame is no longer in service. | am
landlocked. With alarming regularity, a coyote figure appears on our
television screen under the form of an apology, as the weather
person--for women have finally been entrusted with such a serious
business--once more, colorful and fancy three-dimensional-in-real-
time satellite maps on the screen, explain why the rain promised a

week ago is yet absent from the western horizon.
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Notes

1 Chaos theory occupies a problematic place in the physical sciences
because of the implications it suggests. As a discipline, it exists
equally as a part of and on the periphery of established sciences.
This betwixt and between position is reflected in the narratives
under consideration.

2 All references to Volker Erbes' novel are based on Nicole Roche's
translation into French entitled La Trace du Flotteur.

3 The context of her argument is slightly different, but the point
remains. Hayles' point is that we should be skeptical of Gleick and
Lorenz's view of chaos as being the work of mavericks. Moreover,
she argues how this fits "all too neatly into the American myth of
the rugged individual" (145-6).

4 This rendition is both culturally problematic and historically
reductive. This mysterious figure is certainly not that of Jacques
Hademard, chaos theory's "spiritual grandfather," who does not get a
single mention in Gleick's account.

5 Granted, Gleick is a "popular" science author whose objective is to
write a good story. Nevertheless, his story reflects cultural
tensions too. As such, the blatant absence of women from this
story, from the very creation of its discourse, justifies its
reappropriation by male scientists--as well as reflecting their fear
of a theory which points to the "female side" of their rhetoric and of

themselves, if you accept this gendered qualification of nature.
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