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Strategies for
Evolutionary
Environments

Wolf Hilbertz

“Not form, but forming, not form as a final appearance, but form in the process
of becoming, as genesis."
Paul Klee

1. INTRODUCTION

[f we ever will be able to discuss what has been called interactive, self-organiz-
ing, adaptive, intelligent, responsive, cybernetic, or even evolutionary environ-
ments in a sense other than utopian, large scale integration of the arts, archi-
tecture, engineering, and the hard and soft sciences has to occur. In order to
promote the forming of the necessary substrate of integrated knowledge and creativ-
ity, unusual hypotheses will have to be set forth and fresh questions will have to
be posed. The approach is heuristic.

The development of environments within the previously mentioned framework 1s 1in

its empryonic state. Notions Tike flexibility, changeability, design participa-
tion, fit, increased choice and decision making, accomodation of continuous change,
man/environment interaction, etc., are abundant, but the meaning is not clear.
Goals are not stated and the underlying philosophy 1s obscure.

On the other hand we have to guard against a scientoid reductionism which certain-
ly would prove to be detrimental to this emerging field. Only holistic approaches
sromise to successfully cope with the problems of increased complexity that we
encounter.

2. BACKGROUND

In 1966 we began defining the potential role of cybernetics and evolution 1n a
genuinely progressive architecture. Since then, principal research interests
center around:

1. Evolutionary, self-organizing environmental open systems capable of
forming higher orders of organization; dynamic morphological and psy-
chological manifestations in transactional symbiotic response to contin-
ually changing interior and exterior forces.

2. Man-animal-plant-technology-nature symbiosis including the interpretation
and effectuation of behavioral, social, and other information from animate
and inanimate sources for environmental solution generation and processes.

3. The environment as an evolutionary code and the interfacing of information
and morphogenatic systems.
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4. Exploration of man'sinner and outer self in a rapidiy evolving
synergistic setting with the prospect of enhancing and compiement-

ing organic and socio-cultural evolution, both being the result of
organism-environment interaction.

5. The development of morphogenetic {material distribution, manipula-
tion, and reclamation) systems on land, in air and water, under the
earth, on polar icecaps, and in extraterrestrial space.

6. Energy requirements, energy~harnessing developments and energy con-
servation.

7. The socio-political and biolegical implications of proposed complex
symbiotic environmental systems.

3. RESPONSIVE ENVIRONMENTS

To chart the historical development of building technology 1t is useful to
compare the flexibility of use with the degree of industrialization. (Figure
1). Beginning with existing and modified cave volumes such a progression
eventually leads to the evolution of a cybernetic technology which leads to

responsive environmental systems. This implies that the user becomes the stimu-
lus to which the environment responds.

Conceptually, such systems eliminate interpretive linear skills of the building
profession which have so successfully adapted architecture to past circumstances,
while placing the user on Procrustes' bed and ignoring him thereafter.

The potential implications of responsive environments are far reaching. First,

the development of diverse life-styles within varying social contexts would
acceilerate rapidly.

Second, the dynamics of such environmental systems would serve to weaken consider-
ably outdated belijefs and petrified institutions; and would ultimately generate
previously unpredictable solutions based on the currency of the moment. Con-

ceptual activity occurring in this and related fields seems to have already laid
the groundwork for these changes.

Third, the development of cybernetic environments requires new "yardsticks™ by
which to gauge and reflect changing goal structures. The use of measures of
flexibility and industrialization would no longer be adequate.

Fourth, the development of these environments appears to be merely a requisite
stepping stone on the way to achieving what I refer to as evolutionary environ-
ments. (Figure 2).

Since, in this context, the morphism of the environment to meet changing needs
and stimulate further development demands increased plasticity, the traditional
separation of morphogenetic capability and material has to be abandoned. There-
by the morphostatic component is weakened. A detailed description of proposed

morphogenetic hardware and reversible materials with sensing properties is given
elsewhere (Hilbertz, 1967-72).
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4. EVOLUTIONARY ENVIRONMEMTS

The differences between traditional, responsive and evolutionary systems are
obvious. (Figure 3). The conceptual separation of the user (stimulus) and the
§ physical environment (response) in the responsive system implies that at best
§ only one-sided evolution or a superficial fit between the two can be achieved.
| In an evolutionary environment, however, this cause-and-effect dualism 15 re-
i placed by dynamic interrelationships. (Figure 4). The richness of connections
; between components determines the system's performance. Whereas the responsive
system produces a "mindless fit," the evolutionary system accelerates both socio-
cultural and biological evolution through purposeful stimulation. The evolu-
tionary system is comprised of man, his extensionsand nature; being simu1tane-
ously beginning and end, originator and result, producer and user. (Figure 5).

CHANGING STATE OF THE WORLD




Since the early Greeks (Aristotle, Herodot, Hippocrates) the influence of the
environment on man has been studied During the 18tn century, Montesquieu
developed a' theory of the milieu,'and around the turn of the century the scien-
tific explioration of this field began (Ma]acarne) Although it was generally
assumed that brain changes as a result of organism - environment interaction
would occur, only recently scientific proof of this hypothesis was given.

Animals were placed in impoverished and enriched physical environments. After
varying exposure times their brains were examined. It was shown that both en-
viranments caused distinct and measurable changes in brain anatomy and chemistry.
Animals with enriched experience had a greater weight and thickness of the cerebral
cortex and greater activity of certain enzymes. They developed larger nerve cells
and nuclei, more basal dendrites and larger synaptic junctions. (Bennett, Diamond,
Krech, Rosenzweig, 1964; Rosenzweig, Bennett, Djamond, 1972).

Walter (1969) contends that by adapting the environment to our models rather than
ourseives to the environment, we oppose organic evolution, i.e., that evolution-
ary mechanisms no longer apply to ourselves but to our habitat. This is perhaps
the eariiest most general description of a responsive environment.

But evolutionary environments will be structured in a way as to insure further
and faster organic, sociocultural, and environmental evolution. Organism -

environment  processes and consequences are mutually dependent systems and can-
not be separated.

5. GOALS OF EVOLUTIONARY ENVIRONMENTS

1. Abolishment of the exploitative dominance of man over man.

2. Abolishment of the exploitative dominance of man over .nature.

3. Directed potential development of all animate and inanimate forms.
(Entelechy, Evolution).

4, Conciliation of all animate and inanimate forms. A new kind of nature.

Figure 6 describes some characteristics of proposed evolutionary systems.

6. SOME RADICAL PROPQOSALS

There exists an incompatibility between our Timbic system (the animal brain)
and the neocortex (the seat of reason and conceptual thought), the latest addi-
tion to our brain (Ardrey, 1970; Esser, 1972). The neocortex cannot success-
fully correct the animal drive functions of the old brain; both parts speak
different languages. Considering human history and the chance of meaningful
development, evolutionary environments can assume the mediating role between
the two parts, and thus insure a healthy mix of reason, emotions, foresight

and instincts governing our affairs. Evolutionary, prosthetic environments
also possess the potential for inducing the further bu1]d1ng up of neural con-

nections between the neocortex and the limbic system at increasing rates of speed.
(Figure 7).

The environment can provide the code to facilitate and enhance human interaction
(De Long, 1972).
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EARTH AS EXISTING: INCREASED USE OF SOLAR CONSTANT THROQUGH
EARTH EXPANSI|ON

MASS~~5.882,000.000.000.000.000.000 + /
RADIUS=--3963 M|,

SURFACE--196.951.000 SQ.MI,

DENSITY-=5.517 g/CM |
SOLAR CONSTANT--2 CAL./SQ.CM./MIN.

ENERGY CONSUMPTION FOR FOOD PRODUCT!ON /

OF TOTAL SOLAR CONSTANT--ABOUT 1/10 %

F1G, 8 \ |

EVYOLUTIONARY

' Ui BELT
0-200 MI.

NEW BIOSPHERE

..--"""‘#".‘
/...-—"'1____,_.--"'""

PRESENT " —DECREASED
SURFACE DENSTTY

To trust blind and capricious organic evolution would not only be hazardous
but outright deadly. History and the daily news prove this point.

Today, the human species is self-evolving (Dobzhansky, 1962; Hall, 1966). Accord-
ing to J. B. Calhoun (1971) we will have to evolve ourselves toward the "Com-

passionate Revolution", a notion consistent with those of several others (e.q.
MasTow, 1964).

Man 1s an integral part of nature, and iike all other 1living systems, he has to
draw negative entropy from his environment to stay alive. But in the process he
increases positive entropy in his surroundings. Man's prosthetic extensions con-
form to the same law. Within the present context of shortsighted, man-centered
technology we live at the ever-increasing expense of the rest of nature. Ve,
thereby, not only endanger our own existence but refuse to accept responsibility
tor the conservation and further evolution of all other compatible forms of 1life.

A radical shift of our beliefs and attitudes is needed. First of all, our self-
deceiving anthropocentric dream must be abandoned.

In its beginnings the earth was badly suited for life. Primitive organisms brought |

about the conditions under which more complex organisms eventually would develop.

Man 1s 1ncreasingly in a position now to restructure the earth and even other
planets, and there 15 no reason why he should not proceed if he understands him-

self as a tool of evolution. (Figure 8). Ultimately the sun-earth-moon system
wiil be an evolutionary system beneficial to all of its components and symbionts.
It will be powered by solar, geothermal and nuclear energy.

A beginning, then, is to develop systems which can continually transform 1living
and nonliving matter into ever higher levels of organization within a fully syner-
gistic setting. All-encompassing systems, in a constant state of becoming...
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