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Translator’s Note and
Acknowledgments

In the winter semester o Luhmann taught a lecture course enti-

tled Introduction to Systems Theory. The present volume is the translated
version of these lectures. Transcribed and edited by Dirk Baecker, they
were originally published in 2002. By April 2009, Luhmann’s Introduction
was in its fifth edition.

Luhmann presented his lectures without the use of a manuscript. He
merely jotted down a few of the key points. The taped version of his
Introduction_Lo ory_had a discernible oral ch aich
Dirk Baecker tried to preserve by keeping his editorial interventjons.to
a minimum. The resulting text did not always lend itself to a straightfor-
ward translation into English. In order to offer the reader an idiomatic
and grammatically sound text it was necessary at times to restructure
some of Luhmann’s run-on sentences, which did not pose problems in
German but would have become close to incomprehensible in English. In
addition, a few obscure and elliptical passages required more interpre-
tive interventions on the part of the translator than is customary. Finally,
it seemed advisable to add some translator’s notes to the text as well as
a brief list of further readings for each chapter. This list can be found at
the end of the volume. I wish to acknowledge Michael King’s invaluable
expertise and help in preparing it. I also wish to thank Samantha Zacher,
Michael King, and Caroline Richmond for numerous stylistic sugges-
tions that have greatly improved this translation. Of course, I am solely
responsible for any remaining errors.

Peter Gilgen




24 Sociology and Systems Theory

touch wi 2 j i
[quilcé1t$;g:; ttll*tc. ce}nm1]()p_]]argon of sociology. Besides the ideological cri
* theory, which never made contact at ive level
' > CONte e argumentat leve
tic _ . gumentative ley
g(‘}}i_ c;ius 111'0\:'91' really engaged with the theory, this rather fine«grainetil
.to. - ‘ACI.P 111;1}@; of ifhu work that contributes to his theory is, it seems
hqm;},?e[:f:,- etiq m:ur;) Li]fiu_?ul[lties and, in fact, the primary difﬁ,culty tha‘t
ampe ob even substantially reduced the circle of P: "s disci
who saw themselves confront [ e
whe it ! ed with the requirement of i
il ey o “quiremen ol concentrating on
| 0 special problems of his theory: otherwise the
noﬁtr In a position to contribute at all. oo thesiiae g e
5 b srire: & : _ g
o fa?lic;u;;’tif ii;st ]nott fma.(l;u:e senselto claim that the Parsonian theory
s f say that fundamental mistakes had b ilt into
A e : 1ad been built into the
; we could recognize today. But, i i
e A 1 <o Nz ay. But, in a certain sense,
e I;Eotlafe(‘;\;;s [E:j ;Iifilad el';.ug in the ?evelopmen t of a specific sociological
& 201y, ner betore nor later was so much soci i
Syt : efo uch sociological knowl-
Ytigtjthl;rl:élri}:z:ugethe;ﬂ:wt};]m such a thoroughly structured gﬁrame'«:(::li
‘ *ticism of the theory indicates that, f his particular posi.
o longer ates that, from this particular posi-
; ( possible to follow, and relate interdiscipli
Pl'(l‘i%kress of systems theory in general, 1 the interdisciplinary
e no other sociologist of his ti
' £ Is time, Parsons managed to i
. ' : ) ' ; s mtegrate
Sg?ni?s;iﬂuglcal l];eorefhcal achievements. This is true f%)r the rhe;jrg; %:}
- 5 as much as for Freud. It is equall i '
- ‘ -ud. It s equally true for the input/output
n;ig(:age C(])f fsy.sltems tht‘.or}r, io_r certain aspects of .Iinguisticsl:;nc{ o l*Eel:f
switc}; z;r: ai)f forth. But, in direct correspondence to systems tht;}(:r ‘s
el (f lfe‘ -reference, Parsonian theory appeared to be no l{mger
a € ol being received and transmitted i
. : roductively. For this i
seems to me that, in this case, we ar by wi 4 d phace of
: ] § case, we are probably witnessing the
one mdependentdevelnpment of soci ica i o g
sociological theory. This gives
906 : _ : ry. This gives us all the
ore reason to begin to examine the interd isciplinary spacg more f:lo-;etl};(t

11
General Systems Theory

1 The Theory of Open Systems

Third Lecture

I begin this lecture with an attempt to bring together some thoughts about
a general systems theory. The word or concept “general systems theory”
aims far beyond the actual state of affairs. To be precise, there is no such
general systems theory. It is indeed the case that in sociological scholar-
ship there have been, time and again, references to systems theory, as if
this concerned something that exists in the singular. But, as soon as one
examines the matter more closely and looks beyond sociological scholar-
ship, it becomes difficult to find an object — that is, a theory — that would
correspond to this way of speaking. There are several general systems
theories. There are attempts to generalize systems theoretical approaches
- that is to say, to transcend the limits of a particular discipline. But,
generally speaking, even these attempts still betray quite clearly the dis-
cipline from which their abstractions in each case originated. In general,
there are also considerable obstacles between different disciplines or
theory models that attempt to formulate generalizations from their partic-
ular vantage points. Perhaps this situation is historically determined. The
attempt to formulate a general systems theory originated in the fifties. The
corresponding terminology had its beginning in this period. Back then, a
society for “general systems research” was founded.! A General Systems
Yearbook was created as the focal point for publications dedicated to this
direction in scholarship. And there was this idea that, taking one’s depar-
ture from different starting points, one could collect and combine differ-
ent thoughts in order to produce something like a general systems theory.
This enterprise was not without success. It is, however, most worthwhile
to start by going back to the sources of these considerations and to line up
the different points of departure in order to locate in each case the critical
focus as well as the problems of such generalizations. We can then also
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z:zssv;/gg a certain threshold of systems theoretical development was never
In this lecture, it is my intention first of all to reconstruet this develop-
ment and to mark its limits, so as to arrive at a new approach that allmfs
;;‘saioisfnr?\::late ir(}diviidua] perspectives of a sort of second generation —
, of “second-orde : ics,” a “the i i
b 8 mncepﬁﬂ; ;'r cybernetics,” a “theory of observing systems,
| Therefore let us start by getting to the points of departure of general
systems theory. One line of development can be seen in the metaphor or
the models that worked with the concept of an equilibrium or balance
To begin wuh,. this approach had a mathematical foundation insofar as
one workec_i with mathematical functions. But the metaphor iself is al‘;t:)
of interest, independent of its mathematical connections, since it belon Ls
after all, to the oldest sources of systemic thinking. It had alread beengi'r:
use for a long time before the word “system” rose to a certain prgminence
and, of course, long before one could speak of a “systems theory” in the
proper sense. I do not know when exactly this metaphor took root, but b
the seventeenth century it was already taken for granted and useél in ﬂ\ﬁ
1.r:leal of the “balance of trade.” Moreover, by the end of the centur it als
motivated the idea of an international, specifically a European )l;alancg
of power between nations (or political factors). In addition, the meta hor
was used in a more general and relatively indeterminate manner g
If one surveys this development in retrospect, one can say t’hat}t can be
characterized by means of a distinction: namely, the distinction between
a's‘table state a.n(:'l a disturbance. Normally, the emphasis is put on sta-
bility. One Imagines a balance or equilibrium as something stable tlh'lt
reacts only to dlxsturbances and, in fact, reacts in such a way that eith:er
the old balance is re-established or a new state of equilibrium is reached
f['hus, the mgtaphor presupposes a certain mechanics, a certail; mode oi"'
mp[em?gtap(;n, and a certain infrastructure, all of which ensure that
the equilibrium is maintained. It is this viewpoint that coincides with
the domm:ant idea that theories of equilibrium are theories of stlﬂbi]ity
However, if one examines the matter more closely — and such hints were;
alreac?y present in the seventeenth century — this assumption becomes
q_uestt‘onable. If we take our lead from the image of scales with their [W('O
S]deE. in balance, it should be clear immediately that this equilibrium can
be c%lsturbed very easily. Just placing a small weight on one of the
sufﬁc.esq to throw the scales off balance. =
T'his means that the idea of equilibrium can be understood as a theo
that marks and locates a system’s sensitivity to disturbance: one knm:r}s(
what is to .be done if one wants to disturb the equilibrium. Fr;xm a certain
point of view — one that will recur time and again in this lecture course
— this theory s a theory of a specific distinction and not so much I:]:lf.‘
theory of a desirable state or of a particular type of objects. The concept
of balance or equilibrium contains a theory that is interested in findﬁpg

General Systems Theory 27

out how the relation of disturbance and stability can be turned into order.
Perhaps one might even say — although this exceeds what can be found in
the literature — that it is interested in finding out how the relation between
disturbance and stability can be increased in such a manner that a system,
despite being severely affected by disturbance, is still stable. The interest-
ing question for us, in terms of mathematics, is from which mathematical
equations we can derive such a relation. Yet, although this moment of
disturbance has been noticed time and again in the tradition, and in more
recent applications, of equilibrium theories, the emphasis has clearly been
on stability. It is as if keeping a system stable amounted to a value all by
itself! Furthermore, it is as if the devices that are responsible for establish-
ing a state of equilibrium in fact had a duty to keep the system stable!
These observations apply especially to the theory of economics, with its
concept of a balance or equilibrium between different economic factors.
And it is here, as well, that the first doubts took root as to whether it is
appropriate after all to speak of balance or equilibrium as a stable state,
particularly if one factors in reality — which is to say, if one does not just
look at mathematical functions but tries to imagine how real systems,
such as economic and production systems, manage to be stable.

All of this led to the thought that perhaps the opposite was true:
namely, that imbalance or disequilibrium might function as a condition
of stability. According to this view, an economic system can be stable
only if it produces too many goods in order to have something to offer
in case a certain market demand arises, or else if it produces, on the con-
trary, too many buyers and not enough goods so as to have buyers at its
disposal who will purchase the goods on offer if the supply is sufficient.
Janos Kornai, a Hungarian economist, developed such anti-equilibrium
concepts.? It is apparent that the two versions of economic disequilibrium
that I have cited represent the Western and Eastern economy, respectively,
in terms of the controversy between capitalism and socialism. Either the
scarcity of goods has to be maintained while buyers or, rather, demand
must be available in abundance, which is the case in the socialist system;
or, conversely, there must be a scarcity of buyers and an abundance of
goods, which is the case in the capitalist system. Be that as it may, we are
dealing here with a version of anti-equilibrium theory that distinguishes
itself from classical and neo-classical economic theories by shifting the
state of stability from equilibrium to disequilibrium.

In any case, the equilibrium or balance model was at the root of one
strand of developments that aimed at a general systems theory. This
was no new discovery in the fifties. Rather, it was merely a variant that
one could deploy if needed. What was new were two different problem
areas that eventually influenced the further development of systems
theory much more strongly than equilibrium theory did. The most novel
issue arose with a question derived from thermodynamics: namely, how
systems can be maintained at all if one must assume that physics, at least

*
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the Physics of closed systems, tends to produce entropy - which is to sa

to dissolve all distinctions and thus bring about a state without disﬁnz-’
tions or, to put it in the terms of physics, a state in which no usable energy
is left, no energy that could in any way still produce distinctions. If this
1s a general physical law, how is it at all possible to explain the facts of
the physical, chemical, biological, and social world? How is it possible
to ex;?la. in that there is order and that, if one limits one’s perspective to a
few bllhqn years, it cannot be discerned that such a development towards
entropy is indeed in the making? To put it differently, how cansnegen-
tropy be explained as a deviation from entropy, if it is indeed the case that
the laws of physics point to entropy? Asking this question, one acknowl-
edged that the laws of entropy presuppose a closed system, and one
imagined, for example, the world as a closed system into which nothing
can be introduced from the outside and from whose inside nothin C"lf':
be removed. o

As a model of the world, this model may have validity. But it does not
apply to the conditions within the world. What we have here is the ﬁ(ﬂel
of a closed system. Such systems are not to be found in the world, at least
notas far as living systems, psychic and social systems, are concerned, and
are therefore of no relevance in the area that is of interest in the présr-:nt
!ecture §eries. For this reason, the notion of a closed system was rejected
in the fields of biology and sociology, and in its stead a theory of open
systems was developed. These systems were called “open” because they
were meant to explain why entropy does not occur in them and why order
Is created instead. In all cases, openness means that an exchange with the
environment takes place. But, depending on what kind of system one has
m_nupd. ~ biological, organic systems or meaning-directed systems [sinn-
orientierte Systeme] — that is, social systems (communication systems) and
psychic systems (consciousness) — the conceptualization of this exchange
takes on different forms. In the case of biological systems, the consum%:-
tion of energy and the excretion of useless energy are primarily at issue.
In the case qf meaning systems [Sinnsysteme], it is predominantly the
?xchmge of information. A meaning system obtains information from
its environment. One might say that it interprets surprises. In turn, this
particular information processing system is integrated into a nctwo}k olf
other systems that reacts to it. The basic condition that accounts for negen-
tropy® is the same in both instances: namely, the exchange relationship
Eetween system and environment. This is what is desi gnated by the term

open system.”

Af‘ this point in the course, I place special emphasis on this concept
precisely because later we will talk about a counter-theory, the theor);
of operationally closed systems, which does not, hnwever’ revoke the
concept of openness but gives it a makeover. In any case, o'pen systems
are the answer to the provocation that originated with the law of entropy

In this context, one should also pay attention to the region of contacé
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between systems theory and the theory of evolution. Ever since Darwin,
the theory of evolution saw it as its task to explain structural variety,
which in the field of biology is the variety of the species. How can it be
explained that the one-time biochemical invention of life led to so many
different forms, to worms and birds, mice and men, and so forth? The
same could of course be said for social systems. How can it be explained
that, once linguistic communication developed, there could already be
so many different languages, and further, from a historical perspective,
that so many different cultures — developed cultures and less developed
cultures — have existed simultaneously? How does the multiplicity of
tokens and the variety of types come about on the basis of a relatively
simple one-time invention of evolution — namely, the biochemistry of life,
on the one hand, and communication, on the other? In all of these cases,
one needs a theory of open systems if one wants to venture an explana-
tion. In other words, one needs a theory that describes how environmen-
tal stimuli can have an effect on systems that changes their structure. The
question is how an event that was merely contingent to begin with and
was not planned for or even expected within the system - for instance, a
mutation at the cell level or some irritating, disturbing information — can
be noticed as such in the system and lead to a structural change - that is,
to the selection of new structures and to testing whether these structures
can actually be stable or not. This means that the Darwinian distinction
between variation, selection in the sense of structural change, and stabili-
zation or restabilization also rests on a theory of open systems. But, over
and above the general theory of open systems, Darwinian evolution also
accounts for the historical dimension or the dimension of the develop-
ment of structural complexity that runs counter to those expectations that
might be entertained solely on the basis of the law of entropy.

If we presuppose this general theory of open systems, we must
acknowledge that secondary, subsidiary theories, and especially a con-
ception of the input/output model, are attached to it. At the level of
the general concept of the system, the theory of open systems does not
determine what kinds of relations exist between system and environment.
Instead, it works with a general idea of the environment and not exactly
with the idea that, in the environment, specific conditions and also spe-
cific other systems exist that might become especially relevant for a par-
ticular system. At this level one ought to distinguish between, on the one
hand, the system-environment paradigm — which is to say, the general
thesis that systems can prevent entropy only if they exist within an envi-
ronment and are in contact with this environment — and, on the other
hand, system-to-system relations — which is to say, questions concerning
a certain dependence on ecological conditions or a certain dependence
within a social order on certain other systems (for instance, the depend-
ence of a political system on a functioning economy in relation to both the
submission of taxes and the willingness of the population to elect a certain
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government). In more general terms, we speak of a difference between
the system-environment dis tinction, on the one hand, and the system-to-
system relations, on the other. Now, the input/output model concerns
the latter. It presupposes that a System can afford a high degree of indif-
ference in relation to its envi ronment and that, by and large, the environ-
ment is of no importance to the system. It also presupposes, however,
that, under such conditions, specific environmental factors gain all the
more importance, Obviously it is not the environment that is in a position
to decide which factors are important but rather the system itself, In this
Sense, a system possesses relative autonom y insofar as it can decide itself
(and thereby make this decision d ependent on internal conditions and on
its own system type) on what it has to rely as its input, and what it passes
on to its environment as its output — which is to say, its waste but also its
positive results [Leistung), its readiness to be of benefit to other systems,
Such input/output models come, roughly, in two different varieties,
The first is a rather ideal or mathematical model that is based on the notion
that there are certain inputs and that the system performs a transforma-
tional function that leads to certain results. This transformational function
is structurally determined. It is customary to speak of “machines” in this
context, either in the real sense or in the sense of a mathematical func-
tion that transforms certain inputs into certain outputs. We are dealing
here with a highly technical model, a machine or production model that
presupposes, among other things, that one may repeatedly produce the
same output with the same input, Such ideas were the reason for the
criticism that systems theory is a technical theory and does not do justice
to the realities of social life. It is certainly possible to complicate this
transformational functional theory [Trans ormationsfunktionstheorie]. Thus
one could come up with a system that simultaneously includes several
transformational functions or even a system that internally is differenti-
ated into further systems so that the different input/ output relations
within one system could be linked together. But the basic idea was still
the same transparent transformational function that can be recognized
by the systems analyst. And this has as its supposition and leads to the
prediction, respectively, that, with the same in puts, the same outputs can
be produced and that one is dealing with a reliable system.

But the attempt to transpose such models into social reality or to re-
enact them at the psychic level — that is to say, to conceive of the psychic
system as working with inputs and outputs — ran into difficulties. Thus,
for instance in psychology, the behaviorist conception of a stimulus-
response model was already in place. It had already put the same idea
into action without working with the terminology of input and output. In
the field of psychology, it had been recognized by the thirties that a simple
transformational function would not do and that one would have to work
with an intermediate variable, which in those days was commonly for-
mulated by means of the concept of generalization, A psychic (conscious)
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state, which was based on law and reacted to disturbances, imbalances,
and social problems, to what nowadays is called the welfare state — that
is, a state that actively changes social conditions and conducts politics by
offering or promising such changes.

In the first place, the black-box model is merely a model that provides
a frame and does not in principle exclude the possibility of subsequent
more detailed analyses. But it does, above all, dissolve the notion of a
rigid, machine-like or mathematical coupling of input and ou tput.

[t may be quite useful in this context also to consider the legal system,
for it is here where the input/output analysis actually appears to work.
There is a surprising dearth of efforts to apply this theory to the legal
system. The few studies I know of that are important in this sense all
date only from the late sixties.’ To begin with, the thought itself is pretty
obvious, because one can easily imagine that the law is in principle an
input-oriented program: whenever certain information arrives, certain
decisions must be made. On some occasion I actually coined the term
“conditional program”® for this state of affairs, and this terminology has
in the meantime become customary. It is a conditional program in the
precise sense that the system always orients itself by means of the input
boundary and produces certain decisions as a consequence of certain
inputs, regardless of the consequences. Requests that are justified by law
are judged positively, and requests that are not justified by law are judged
negatively. Complaints are upheld if they are justified according to their
legal status, and if they are not then they are not upheld. The legal system
would thus, if it functioned in this way in practice, be nothing short of
an ideal case for the application of input/output analyses and thus for
a machine that, seen from outside, functions in a calculable, predictable
manner. But, to be sure, this machine is enormously complicated: because
there are many legal rules and so many possible points of entry; because
many different possible inputs can be presented, there are very different
possible types of complaints through which one can try to obtain legal
redress; and also because there are many different possible justifications
that can be deployed, and which will indeed be deployed in a mechanical

manner whenever such a prospect of redress presents itself.

However, in the course of a more precise analysis, it has become appar-
ent that purposive orientations increasingly enter into the law, which is
to say that the law - or, as one might say, a good lawyer — always also
reflects on the consequences when it presents a certain legal viewpoint
and declares a certain interpretation of the laws to be correct or incorrect.
Thus, a good lawyer in our contemporary understanding must always
also consider the output boundary. It is this fact that makes the legal
system in its model form and also, I believe, in reality rather unpredict-
able, at least in a certain sense. The consequences of a legal decision are
different from case to case. They are conditioned by further empirical
terms and thus unpredictable for those who would like to think of the
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from the environment — in relation to a desirable system state and
depending on whether this distance translates into satisfactory or unsat:
isfactory values, turns the mechanisms of the system either on or off. You
are familiar with the example of the thermostat. In fact, this example has
beep adduced in the literature time and again as a “paradigm” in the most
basic sense: namely, as an example or prototype. But there were many
other problems in the forties that one attem pted to solve with correspond-
ing models — not the least of which were in the field of war technologies,
Whereas in an earlier period, when one wished to take aim at an airplane
one had to deal with a mechanical device — namely, a ring though which
one had to aim at the target, and by means of which one directed guns,
and so forth — all this was now automated, and the distance to the targeE
couk_i be measured and directly calculated. As a consequence, the accu-
racy increased independently of the gunner’s eye. This fulfilled one of the
tasks at that time. But it was understood immediately that there was a
general principle at the root of all this, which also played a role in biology.
for instance, where a possible task may be to keep blood temperature o;
[?ltjod-sugar levels constant. Thus, there are appliances that are not con-
tinuously at work but function only when certain defects, distances, or
differences reach a value that is too hi gh. ’
Why, then, is this model of such great importance? To begin with, it
can be generalized. That is the first point. One of its attractions was that
it could be tried out in one new field after another. In the second place
there was the belief that, in this manner, the old teleology - that is, the old
theory of purposes — could be reformulated.® Within the Old European
frame of reference, teleology signified the notion that there are certain
purposes that attract causal processes and thus enter themselves into the
respective process as its cause in spite of the fact that such purposes are
actually future states. Already in early modernity this mode of thinking
was abandoned and replaced by the notion of mental states. That is tq
Say, now one conceived of purposes as real and present representations
of future states that were themselves determined by past experiences.
Moreover, the fact that these representations were present implied that
they could mechanically trigger certain motor activities. Taking its lead
from the. mechanization of teleological causalities, as one might call it,
cybe'rnetlcs managed to explain somewhat better than before how it was
possible, or what kind of devices had to be presupposed to exist, if one
wanted to keep certain system states stable. There were hopes n;)t .nnly
for a comprehensive generalization but also for the reconstruction of a
classical way of thinking with the help of modern means that were shall
we say, capable of technical realization. Finally, and this was the r’eason
for the name, notions of steering and control [Steuerungsvorstellungen]
_also ;.)[ayed a role. Cybernetes is the helmsman of a ship, and it was easy to
.1magme_that, in order to keep a ship on a straight course, one had to correct
for the intervening wind and wave conditions. If need be, additional

General Systems Theory 35

countervailing steering maneuvers had to be performed in order to stay
on course. Cybernetes is the helmsman, the man at the wheel, and cyber-
netics is the science of the art of steering and controlling [Steuerungskunst]
technical, possibly also psychic (conscious), and certainly social systems.
That was the idea. It is noteworthy that what remained of this idea
was the notion of steering, social guidance, and so forth. Time and again,
this notion thereafter led to the illusion that it was possible to control
and guide a system with the help of cybernetic techniques, or perhaps
by means that are nowadays conceived of more in terms of the theory
of action. But what exactly does “steering” or “guidance” mean in this
context? Clearly, it does not mean that the future state of a system can, to
use the Old European terminology, be determined in all concrete details,
or even in its general outline, so that it would already be possible in the
present moment to predict how a system will look in the future. Rather, it
is merely a matter of making sure that certain differences do not become
too large and, if need be, reducing them. The task is one of reducing
deviations from the intended course, deviations from the desired state,
deviations from a certain temperature at which one wants to keep a build-
ing, and so forth. If it is possible to keep the temperature in a building
constant, this does not mean, however, that no burglars will stop by, that
the furniture will stay in the house, that the rugs will not be ruined, or
that the electricity in the kitchen actually works. In the first place, cyber-
netics always refers only to specific constants and specific differences. It
is necessary to invent a very complicated system of multiple and variable
steering mechanisms and even of a steering mechanism for the steering
mechanisms — that is, a network of cybernetic circuits — if one intends to
approach the position from which one would be able to predict the state
in which a system will be in the future.

The transposing of the theory of steering and control from cybernetics
to action theory, as it has become customary to call it in today’s political
science circles, shows, in my opinion, that the problem was underesti-
mated. The evident need for political control and guidance was taken to
mean that such guidance must be possible in one way or another. I do
not want to deny that the reduction of differences can still be practiced
successfully. Thus, if certain diseases are spreading, and we can provide
vaccines, it is clear that a vaccination campaign that is promoted by
the state and endorsed by the medical establishment will reduce the
extent of the epidemic. Corresponding examples can be found for the
modern financial control of the economy by means of monetary poli-
cies. But, even in these cases, it would be better to stick closely to the
original cybernetic meaning of the terms “steering” and “control.” This
would imply that one always imagines a certain difference that must
be reduced — a difference that can precisely not be completely control-
led by the system but is subject to external influences and must then be

adjusted by the system.
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The corresponding discussion has taken place under such headings

as “negative cybernetics” and “negative feedback.” In the late fifties and
sixties, the counter-concept of “positive feedback” was invented and jux-
taposed with these notions. Positive feedback means the amplification of
deviations.! The cybernetic circuit is used to change a certain state that
was produced by the system itself in a certain direction that amounts to
a deviation from the original state and has a specific tendency, What is at
issue is not the reduction of difference but, on the contrary, its increase.
This amplification of deviation or positive feedback creates entirely differ-
ent problems than negative feedback. What is at issue here has nothin gto
do with the stability of the system and with keeping certain values stable.
Instead, it is a matter of changing the system and, more precisely, of
change in specific directions. In this context one very soon stumbles 11 pon
the question of how far a system can push certain amplifications without
endangering itself. In other words, if there are mechanisms of positive
deviation amplification, how far can we let them run without findin g our-
selves in problematic situations? I believe that, in light of certain ecologi-
cal problems of modern society, this question hardly needs any further
comment. It is also possible, however, to add ress within society the ques-
tion of how long certain expenditures can be increased in the political
program of the welfare state so that increasingly more people’s income
is used for these purposes. The discussion of positive feedback turns
our attention to the question of how far the increase of certain variables
can progress if these variables are always merely variables among other
variables. For how long can an ever increasing number of people study
at university? For how long can an increasin g number of people become
state employees? For how long can the population continue to grow? And
soon. The key question is whether a system has braking mechanisms at its
disposal, or whether only catastrophic developments will finall y block the
positive feedback that was introduced at an earlier point and thus bring to
an end the tendency to am plify deviations.

Another, equally important application of the idea of positive feedback
can be found in the context of evolutionary theory. Here it is possible
to explain by means of the mechanism of deviation amplification how
certain small, more or less accidental begmnings can lead to big effects
that increasingly determine the structure of a certain system and are, in
historical terms, hardly revisable. For instance, what are the reasons for
Mexico City to be situated in its relatively unfavorable location? Why do
we find this city of about 20 million inhabitants in a place where found-
ing a city is not very expedient on account of the climatic conditions, the
traffic situation, and many other issues, includ ing the quality of the soil?
Could the reason for this be found in the fact that, when the Aztecs immi-
grated into this area, they happened upon an uninhabited stretch of land
where they decided to settle? Or could it be that the Spaniards encoun-
tered an established culture and center of power here, which they could
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a sociologist would expect and welcome: namely, the reformulation of
general systems theory in such a manner that it would become socio-
logically usable in terms of a theory of social systems or even a theory of
society. There were, to be sure, important and even lasting insights into
the performative modes of systems. But there was no answer forthcom-
ing to the question What kind of system can perform the functions that
it actually performs? What is the basis of all this? It is this question that
provides the starting point for practically all further developments of
systems theory.

Taking this question as my starting point, what I will try to outline in
the next few lectures is the attempt made to describe with more precision
the meaning of the term “system.” I mean this in at least two respects,
both of which I will discuss in some detail. The first hinges on the shift
from the question concerning the system as an object to the question of
how the difference between system and environment comes about, if we
locate the system on one side of the difference and the environment on the
other. How is it possible to reproduce a difference of this kind, maintain it,
and perhaps develop it in an evolutionary fashion by making it possible
for its own ever increasing complexity to be available within the system,
on just the one side of this difference? The second point concerns the ques-
tion of how, or on the basis of what kind of operations, the system can
reproduce such differences. The answer to this question was provided by
the theory of closed systems. At first glance, this may look like a regres-
sion to the old theory of closed systems; it is as if one had gone back to the
start. But that is not the case. As I will show in more detail, the deciding
factor is closure — that is, operational recursiveness, self-reference, and
circularity — which has to be seen as the condition of openness. This means
that one must ask more precisely how a system refers to itself, which is
to say, how it can distinguish itself and its environment in such a manner
that its own operations can be connected with the help of this distinction
to an increasing number of its own operations.

From one question — namely, What does this open system consist of?
- we have thus derived two statements of specific problems. On the one
hand, there is the problem of how the difference between system and
environment is produced and reproduced. On the other hand, there is the
problem of what type of operation can bring this about and how it can be
linked internally within a network of operations. How can a type of oper-
ation recognize internally that certain operations belong to the system
and that others do not? Since the late sixties, this problem has become
important in, for instance, immunology, the theory of the immune system.

With the problem of how a system recognizes that an operation belongs
to the system and not to the environment, we have already mentioned
a further critical point that in a similar manner provided the instiga-
tion for further developments: namely, the question of observing or of
drawing distinctions. Does one have to assume in general, or at least in
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the case of certain systems, that systems have operations at their disposal
that are capable of observing, assuming that one understands the term
“observing” in the general sense of drawing distinctions? Does one have
to impute observational capacities to the system, and, if so, which kinds
of operations within the system are able to perform these observations?
In close connection with these questions, another question arose: namely,
whether within a system, by means of whatever processes of differen-
tiation, observers who observe the system can actually develop - that
is to say, observers who draw yet another distinction within the system
and thereby can distinguish themselves from that which they observe,
namely the system. Thus, a nervous system, to cite one example, must be
capable of distinguishing itself from the organism it observes. Are there
larger systems that internally differentiate their observational perform-
ance in order to increase their capacity in relation to their environment?
Are there biological, psychological, and sociological examples of such
systems? Who or what would be the observer of a social system, if one
did not merely mean to say that every individual operation, every action,
every communication must know what it is doing - or, in other words,
must actualize its cognitive capacity — but, in addition to all this, one tried
also to imagine that there are reflective entities and reflecting units that,
although they constitute parts of the system, have a higher capacity for
reflection than the entire system? These are novel types of questions. I
intend to base the following considerations and, furthermore, the evalua-
tion of systems theory in terms of sociological purposes on these kinds of
theory concepts.

For the time being, however, it is perhaps useful to consider once again
the development in the fifties and sixties and to see how the theory of
the observer solved the problem back then. It seems to me that, in those
days, the scientist or science itself was tacitly assumed to be an external
observer with cognitive capacities — for example, in the form of a subject
or as the overarching, scientific research community [wissenschaftlicher
Forschungszusammenhang] that remains outside the systems it observes.
Science was understood as a phenomenon that was located somewhere
beyond all systems, a subject at large, as it were, that has to decide which
aspects of reality it considers a system and which ones not. This can be
seen in the distinction between an “analytic” and a “concrete” system
concept that used to be so important. An “analytic” systems theory leaves
it to the systems theorist qua external observer to decide what he consid-
ers to be a system or the environment, which aspects of reality he groups
together in a system and which ones he wants to exclude; or, to put it yet
another way, how he draws the boundaries of a system. In contrast, a
systems theory is “concrete” if it starts with the assumption that system
formation happens in reality and that the systems theorist must describe
these systems exactly the way they are.

Hidden behind this distinction are different epistemological options.
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he even exist as an extramundane subject? Or should one rather assume
that he partakes of the world that he observes in all essential respects?
He must function physically and be alive. He must possess a cognitive
apparatus, memory, and so forth. He must participate in science and
society. He must communicate and obey, or at least somehow agree with,
the peculiar nature of the mass media, the press, the publishers, and so
on. All this means that the first question, which is of particular interest to
the sociologist, now runs as follows: Is there a difference between object
and subject, between the object of observation and the observer, that is
not already predetermined due to the operational basis that is common
to both sides? Or, in other words, is it not the observer who introduces
the difference between the observer and the observed object? Or, in yet
another formulation, is it not necessary to ask the question of how the
world manages to observe itself and thereby be rent asunder by the
difference between the observer and the observed?

Pursuing this line of questioning, we once again encounter the more
recent development of systems theory. Specifically, we must consider all
the developments in physics after it was recognized that all observations
of physical phenomena for physical reasons change these phenomena and
that the observer — regardless of whether we are dealing with a human
being or an instrument — must function physically in order to be capable
of observation. We must also consider the parallel account that biological
epistemology would give: namely, that a cognitive apparatus must be
available on the basis of living organisms, that life itself already has to
produce a sort of cognition of its environment, and that all phenomena
that one recognizes as living beings are determined, among other things,
by the fact that one is actually alive oneself.

This is one way of criticizing the classical distinction between the ana-
lytic and the concrete. This criticism puts this very difference into ques-
tion with new conceptions concerning a sort of operational persistence
that is interrupted only by the somewhat artificial caesura between the
observer and the observed —a caesura that must function according to real
physical, chemical, communicative, and other conditions.

The second question that follows immediately concerns systems theory
directly. It goes like this: How can one conceive of an observation if one
does not consider the observer himself as a system? How can one suppose
that a kind of cognitive connection, a kind of memory, a kind of limita-
tion on perspectives, a kind of limited interest, and a kind of limited con-
nectivity for further cognitive operations all come about, if one does not
conceive of the observer himself as a system? On psychological grounds,
for instance, one must face the question of why the subject is not said to
be a system or, in a different formulation, how one should conceive of a
subject if one does not consider the systematic nature of its operations.
The classical transcendental-theoretical answer states that one must dis-
tinguish between the a priori conditions of experience, which are given
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and are identical for all subjects, and the empirical enactment of these con-
ditions, which is different for different subjects. But this does not free us
from facing the question of how an empirically realized individual object
distinguishes itself from its own observations. Moreover, all of this does
not help to disperse our doubts as to whether it is even possible to derive
deductively the concretely observable from transcendental a prioris.

The same certainly applies if science is conceived of as an observer.
How is it possible to think of science as capable of observation without
itself being a system: namely, a system with a network of communication,
a system with certain institutional arrangements, a system with certain
value preferences, a system with individual careers, and a system that
depends on society? In the present sociological context, there is probably
no need to explain this any further. But if this is how it is — that is to say, if
the observer is always a system — then all that he ascribes to a system, the
entire conceptual apparatus, and, fu rthermore, the empirical results of his
research force him to accept some conclusions about himself, It is impos-
sible for such an observer to proceed strictly analy tically, if the condition
of being able to proceed in such a manner is that he always has alread y to
be a concrete system himself. The difference between the analytic and the
concrete system concepts is ground down, so to speak, or even negated,
if this necessity of "autological” conclusions is taken into consideration.
“Autological,” in this sense, means that whatever is valid for my object is
also valid for m yself.

[At this point, the tape is interrupted. Apparently, Luhmann begins
to outline a research cluster within which the question concerning the
observer appeared and a theory of observing systems was developed.
Specifically, he speaks of Heinz von Foerster, an engineer and physicist
from Vienna, who after World War Il emigrated to the US, There, he acted
as the director of the Biological Computer Laboratory at the University
of MMinois from 1956 to 1972, During these years, almost all the important
representatives of this theory were invited to conduct research at the
Iaboratory, which emerged as one of the first centers for the formulation
and development of the so-called cognitive sciences that arose at the inter-
sections of biology, neurophysiology, mathematics, philosophy, music,

dance, and the other arts, 12

Another important name is Gotthard Giinther. Gotthard Giinther is a
philosopher. He emigrated from Germany but has had difficulty estab-
lishing himself in America. His intellectual background consists of Hegel,
dialectics, problems of reflection, and the question of subjectivity. In the
American context, he also dedicated himself to the problem of connecting
dialectics and an operationally oriented version of cybernetics." Giinther’s
contributions address the question of the kind of logic that is necessary to
describe situations, in which several subjects - that is, several cognitive
centers — interact. It is relatively easy to imagine how, within such a per-
spective, the issue of the observation of observers may become relevant.

r
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Humberto Maturana was another occasional contribut.or.14 Hg is 1}1tt¢]er—
ested in a biological theory that tries to focus on the c1rc§11alr1'tydu A e
reproduction of life as the centerpiece_ufﬂ an epleftel:r\(ilagllﬁezl c}nt hiis
cognitive theory. The key concept here is “autopoiesis,” w ic 1t is obbfne);;
the self-reproduction of life by those elcl}mnts that ha\.fe 1n L:rr;' ti
produced in and by the living system. I will return to thxsl; cl()nc;p ion )n
detail. For the time being, I am concerned only with describing t ; zur_m:
of contact that stood at the beginning of a further, extremely productive
de;flizﬁ;j%:orge Spencer Brown has to be mentioned.’ As far as I lIiInc?w,
he was never a collaborator in this research cluster. Nonethel-ess::i ‘_el_nz
von Foerster immediately recognizedl the importance gf . his ef.lswli
book of 1969, Laws of Form, and accordingly emphasized it in a revmr\zvﬂ.I
Without a doubt, Spencer Brown has also had a decisive in ﬂll.lE'l“ICE utn e
process of focusing systems theory on the theory of observing a_fybl ems%
He did this specifically by proposh}gda? 1;1at];er:ahcal theory, a calculus o

y is based on the concept of distinction. .
f0111:1 1??&2.})1; not 'meediatgly obvious how something that ]Woclll‘lﬂ
deserve the name of a general systems theory could emerge from the :T
cussion that was characterized primarily by these people anc} by a sin E\e
institution. Nonetheless, it is apparent that systems t_heory, ina manﬂut'
of speaking, began to react to its own historical situation g.md ti*l.usiJLoht a‘
which already existed under the very same name. Systems theory ’ u_mﬁ
a sort of self-observing, autopoietic, recursive mechanism. Or, one mﬁ; 1f
even say, it became a system that unfolded an in telle:.jtua! dynimlc all o
its own, which, in my opinion, is among the most fascinating p epon;ena

that we are able to witness today in our problematic so-called postmo en}
situation. I would like to build the further developments of the concept o
a general theory on this foundation.

2 System as Difference (Formal Analysis)!’

Fourth Lecture

[ will now tackle what I consider the most important and most abs',ltll'act
part of my lecture series — namely, the introduction of the dlfferené:a or
difference theoretical approach. As we saw, the transition from the . eé(.)ry
of closed systems to the theory of open systems drew mcreasedl a:t&r t;or:
to the environment. This change concerned not only the know ed gt . 2{
there is an environment but also the insight that an open system 1<.] Fse
on the relations between system and environment and that these c; e e; mn?
are not static but dynamic; they are, as it were, chapnels that con ?c Ca:n
sality. On these grounds alone, it was already obvious that t:\o syi em ;:1 o
exist without an environment. Such a system would end in entropy or

. _
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come about in the first place, since it would revert immediately to a state
of equilibrium without difference.

AIreTrzd.y. Parsons spoke of “boundary maintenance” and thus changed
the definition of a system; he shifted from a system definition that relies
on an essence, essentials, or other unalterable structures to a deﬁniﬁoﬁ
that_ depends on the question of how the difference between system and
environment can be maintained, possibly even at the same time that
structures are being replaced. In this case, the iden tity of a system requires
only persistence without necessitating any minimal or essential elements
at the structural level. This change was important precisely because 6nu
can no ](?nger account for death when one moves from a biological model
to questions of social theory; instead, one must presuppose persistenc-e.
in the development of extremely varied societies — that is, structural
dewfelc_apments that go beyond anything that permits us to typify different
societies or categorize them historically. Already here, the reproach of
conservatism, which is often leveled against systems theory and aims at
the structural level, had become meaningless.

What else could be added to this state of affairs? What has changed
com pm.‘ed to the situation that was reached at the end of the 1950s orgthe
bg_gmnmg of the 1960s? What has been added, in my opinion, is the possi-
bility of a more radical formulation of the system definition. Now one ;an
say: a system is the difference between system and environment You Will
see that this formulation, which sounds paradoxical and perhai:.:s even is
parad()}fical, needs some explanations. I thus begin with the claim that a
system is difference - the difference between system and environment. In
thlg formulation the term “system” occurs twice. This is a peculiarit); to
whlwch I will return in a roundabout way.

?0 begin with, my claim is founded on a differential or difference theo-
reh?al approach. Theory, insofar as it is intended to be systems theo
!negms with a difference, the difference between system and environmezi
if the theory is intended to be something else, it must be based on a dif.
ferent difference. Therefore, such theory does not begin with a unity, a
cosnwlogy, a concept of the world or of being, or anything comparabie
Instead, it begins with a difference. For at least one hundred yeafs or a.o
precursors of such a procedure have existed. I will enumerate some of{
them in order to show that such considerations did not originate only in
the 1970s and 1980s but had already been prepared, one might say g a
number of earlier attempts at working with conceptions of diffCI'EI:lCE‘in'l
a more radical fashion than previously. For instance, in the Greek lan-
guage, a notion of difference, of distinctions, of diapherein, existed alread
The sphere of this notion, however, was limited. In this sense d'Lffercng:;
:vas one thi:;gbapmn% others. Theology as well as ontology worked with
a concept of being. But, aro § i
bewme% uest’i()nﬂﬁ]e_ , around 1900, such unitary concepts started to

One of the precursors was Ferdinand de Saussure, a linguist, whose

r
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lectures were published only much later. In them, he presents the
thesis that language is the difference between different words or, if one
would like to formulate the theory in terms of sentence structures, dif-
ferent propositions; language is thus not given, as imagined in classical
semiology or semiotics (regardless of the preference one might have for
either the French or the Anglo-American name), simply as the difference
between words and things.!® Language functions because, qua language,
it can distinguish between the word “professor” and the word “student,”
for instance. It does not matter whether there are actual differences
between the two specimens thus designated. When using language, we
are bound to distinguish between professor and student. Whether there
are also age differences, differences in attire, differences regarding the
courage to display unconventional behavior, and so forth, is a different
matter altogether. Language is able to draw these distinctions in the first
place. And it is this difference between words that keeps language going
and controls what can be said next. Whether these differences exist in
reality may well remain an open question. Of course, we would not even
begin to speak if we did not assume that something existed that could be
designated in this manner. However, it is the difference within language
that is decisive for the course of a particular linguistic action, of a linguis-
tic process, or, we could also say, of a communication. This difference is
detached from the problem of reference — that is to say, from that whereof
one wants to speak.

The problem of reference was worked out with increasing clarity in a
lengthy, specifically French development. It was recognized with increas-
ing clarity that the designated object could not be known as that which is
meant by language or be at one’s disposal without language. Therefore, it
could be neglected in the theory of language. Theories of sign use and of
language that had structuralist affinities resulted from this insight.

At the same time, similar considerations emerged within the field of
sociology. Once again this development took place in France, namely, in
Gabriel Tarde’s work. Tarde is no longer very well known, either in France
or in Germany. However, from at least one point of view he is important.
He conceived of a theory of imitation, a theory of the spread and con-
solidation of sociality by means of imitation that also did not begin with
unity but with difference. If one imitates somebody else, this somebody
else must exist in the first place. One cannot continuously imitate oneself,
although some people seem to succeed even in this project, especially in
the field of art. But, in that case, one has oneself as that “somebody else,”

as another who painted a picture that one found so beautiful that one now
wants to create something similar once again. In any case, a difference is
presupposed — a difference that was expanded into a fundamental social
theory in Tarde’s book Les Lois de I'imitation of 1890."
Today, one can find a similar project in René Girard’s work,? although
I do not know whether Girard refers explicitly to Tarde. In his case, too, it
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is a matter of a beginning conceived as a conflict of imita tion. One enters
into a conflict with another whom one wants to imitate. In a certain sense,
copying somebody is a friendly gesture; a first thought might be that
one imitates somebody whom one admires. However, if the goods of the
world are scarce, particularly if there are only few desirable women, and
one imitates the person whose wishes and desires — whose désir — have
a specific aim, one becomes a competitor of the imitated person. The
result is a conflict, René Girard's theory discusses the conditions that are
required in order to transform such conflicts into social order. One of his
examples is the sacrifice of a scapegoat. I will not deal with this question
at length; [ wanted merely to invoke some examples in order to point out
one tradition that poses difference as the beginning and turns the problem
of further developments resulting from this initial difference into the
basic problem of ex plaining social order.

Nowadays, information theory is also often conceived of in terms
of a theory of difference, This tendency can be traced back to Gregory
Bateson'’s classic formulation that information is “a difference that makes
a difference.”?! Information is information only if it is not just an existing
difference; it is information only if it instigates a change of state in the
system. This is the case whenever the perception (or any other mode of
input one might have in mind) of a difference creates a difference in the
system. Something was not known; then information arrives — namely,
that these, and none other, are the facts of the matter. Now one has knowl-
edge and, as a consequence, one cannot help orientating one’s subsequent
operations by means of this knowledge. A difference that makes a differ-
ence! In this case as well, the question of how a theory arrives at its first
difference remains unanswered. One begins with a difference and, inter-
estingly, ends with a difference. Information processing in its entirety
takes place between an initial difference and a difference that emerges
during, and as a consequence of, the process. The difference that has thus
come about can in turn be a difference that sets in motion further informa-
tion. The process does not follow a course just from an indeterminate to a
determinate unity, if we may paraphrase Hegel in this manner, but from
a difference to a difference.

At this level, the differential approach is already textbook material,
There are reports about the state of philosophy in France and similar
topics that presuppose these insights or rehearse them once again.” This
knowledge is not secret, and it can also be found under the brand name
“difference theory” in the literature. In addition, I could adduce many
further examples.

Instead, I would like to turn to the form of such differential thinking
that I consider the most radical and which is available in a work written
by George Spencer Brown. To begin with, it might be worth mention-
ing that it is often difficult to find his book Laws of Form in the libraries,
because librarians often do not know that “Spencer” is part of his last

T
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Figure 5 The “mark of distinction” used in Laws of Form by George
Spencer Brown

name and therefore shelve Spencer Brown among the many ]%’rowns
with the first name “Spencer.” Then of course a sc.earch u‘nde.r 'Sp turnz
out to be in vain. Only after Spencer Brown noticed this dlfflcultylan :
began to write his name with a hyphen was the problem resolved, at leas
for some of his books. But his name is George Spence”r Brown;, written
as two separate words, and should be listed under “Spencer” in any
blbsl;(:efjg'h}];mwn’s text is the presentation of a calculus. He statef
explicitly that he is not writing a logic( Presumably be_cguse hfe t}ﬁsoi
ates propositions that are capable of 'fulf]llmg truth conditions wi (t)lflgn e.
His is an operational calculus: that is, a calculus that presupposes ti
in the transformation of the signs that are used - or, as I will discuss tlﬁ e:
moment, of Spencer Brown's “mark.” The content concerns an issue t}?
is not of the foremost interest for us, namely,.the att'empt to combme1 e
bivalent schema of Boolean algebra with arithmetic and to use on }},1 a
single “mark” in the process. This mark represents a d .tstmctlo.n. To this
purpose, Spencer Brown introduces a specific symbol (figu rff 5}1. s i
Many of the annotations, preliminary rema?ks, and aftt,r.t. oughts .
this book are written in almost standard English and are easy to read.
However, the essence of Spencer Brown's statement lies in thedo’é:l(?r
of his steps. Step by step, marks are linked with other marks, and their
combinations become increasingly complex. It helps me (I am not stlll_lt'e
that others feel the same way) to imagine that there is first of all ?h w }1:) e
sheet of paper; then the marks are put down on the sheet and gren)é
gain a peculiar independence: one mark and another one, the secoré o
copied in part from the first, and so forth. [In this context, Spencer Brown

distinguishes two “laws”:]

1 The “law of calling”: If I repeat the same distinction (the same mi\lll'k)
several times, then the value of the repeatgd dlstmcltllons taken fcog’ef er
is equal to the value of one single distinction. The “law of calling” can

lized as in figure 6: .

2 ”b}'(;\efzo’f;:; of crossingg:lA mark can be cros?,ed within the bound;rc)ll‘ it
marks and thus, as it were, be negated. This means that a second ¢ 1si
tinction can be applied to the first one in such amanner that thg oggm_a
distinction is “cancelled.” The “law of crossing” can be formalized as in

figure 7:
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Figure 6 The “law of calling”

| -

Figure 7 The “law of crossing”

Figure 8 Louis Kauffman’s bent arrow

‘ I.w111 now introduce a parallel conception that presents something
similar but uses a different mark: namely, an arrow. This mark was
created by the mathematician Louis Kauffman and has the advantage thalt
it is better able to depict self-reference (which is of particular concern to
me). We have only to bend the arrow, so to speak, and turn it into a circle
so that it points to itself (figure 8).2

At the beginning we have nothing but the arrow, and Spencer Brown
v.vould say: “Let’s draw another arrow! Let’s copy this arrow from the
first one!” Louis Kauffman would answer: “Before anything else, the
arrow must point to itself.” Both Spencer Brown and Kauffman b1;ilt a
peculiarity into their respective statements. In the following, we will have
to deal with this peculiarity, namely, the fact that these marks consist of
two parts. Spencer Brown’s mark consists of a vertical line that separates
two sides and a horizontal line that points to one side and not the other‘
and could thus be called an indicator or pointer. The mark is conscious!};
thought of as one sign, but it consists of fwo components. However, if we
start out in this manner, a question arises: Who could designate 01’1:3 but
not the olher_ component without already having a sign for this particular
g:zpu(ﬁfﬁztd hrlrslzadri(s.posal? Thus, we must first of all simply accept the mark

Opl y in the further development of the calculus can it become apparent

that it was not as simple as the beginning might have thought - if indeed
the beginning could think at all, something that is very much in questi:.m.
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Figure 9 One arrow: body and pointer

Kauffman’s notation has the advantage that it makes clear that the entire
thought process begins with self-reference. There is, as is stated in rather
enigmatic formulations, no difference between self-reference and differ-
ence. Or, to put it differently, in a language that I will be able to introduce
only at a later point in my argument: there is no difference between self-
reference and observation. For he who observes something must distin-
guish himself from that which he observes. This fact is accounted for in
the circular mark, and everything else — even mathematical infinity, the
direction of a process, or anything else — is represented as an unfolding of
self-reference. Here, too, the mark (the mark in the singular) has two parts:
a “body,” as Kauffman says — namely, the long line that is positioned in
space —and a “pointer” that indicates the direction (figure 9):

We begin with a distinction. However, since the result of the distinction
must function as a unity, the distinction can be neither designated nor
named. It is simply there.

In logic, in mathematics ~ whatever one wants to call it — in Spencer
Brown'’s calculus, this fact assumes the form of an injunction: “Draw
a distinction!” Draw a distinction, otherwise nothing will happen at
all. If you are not ready to distinguish, nothing at all is going to take
place. There are interesting theological aspects that pertain to this point.
However, | will not work them out in this space?‘1 Nonetheless, 1 would
like to point out that advanced theology (for instance, the theology of
Nicholas of Cusa) contains the proposition that God has no need for
distinguishing. Evidently, creation is nothing but the injunction “Draw
a distinction!” Heaven and earth are thereby distinguished, then man,
and finally Eve. Creation is thus the imposition of a mode of distinguish-
ing, if God himself is beyond all distinction. Interesting connections with
our present topic could be made, but they are of no importance for an
analysis of Spencer Brown’s theory. For he is on earth and stands on the
ground — at least on the white sheet of paper —and from there he proceeds,
interlocking his operational calculus of marks in the direction of greater
complexity.

To speak with more precision and return to the two aspects of the one
mark, Spencer Brown remarks that a distinction is always needed simply
for the purpose of indicating one side and not the other. (What are called
“distinction” and “indication” in his terminology, 1 translate into the
German terms “Unterscheidung” and “Bezeichnung.”) What purpose could
drawing a distinction serve other than to indicate one thing rather than
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another? Every distinction is a boundary, the marking of a difference. As
a result, we have two sides; however, they are subject to the condition
that both of them cannot be used simultaneously. If they were, the dis-
tinction would be meaningless, Thus, if we intended to distinguish men
and women, we would have to ask, “Is it a man or a woman?” And if we
answered, “It is a microphone,” then our distinction would be unneces-
sary. In case we would like to mix the terms (nothing speaks against it),
we would need a new term - for instance, “hermaphrodite” — which in
turn would have to be distinguished from other things.

. In principle, a distinction contains two components: namely, the dis-
tinction proper, marked by the vertical line, and the indication, marked
by the horizontal line. It is striking that a distinction contains both a dis-
tinction and an indication and thus distinguishes between distinction and
indication. If a distinction is supposed to become operational as a unity, it
always already presupposes a distinction within the distinction. How this
fact is to be interpreted is not entirely clear, at least not in the discussions
of Spencer Brown with which I am familiar. T understand Spencer Brown's
calculus in the following way (although I am not entirely sure about it).
The distinction is extracted, so to speak, from the distinction. And in the
end it is made explicit that a distinction had always already been present
in the distinction. A unity is put into operation; in the instance of the
begmn'm.g, it cannot yet be analyzed. Only later, when possibilities of
olbserva tion are introduced into the calculus — that is, when self-referential
figures can be used — does it become apparent that a hidden paradox had
already been present at the beginning. This paradox is the distinction
contained in the distinction.

This brief description of Spencer Brown'’s conception is sufficient for
my purposes. I will not deal explicitly with the actual calculus. | have
never tested it in a technical sense. Experts allegedly claim that it is correct
and that it is much more elegant than the original mathematical calculus.
But they also claim that something gets lost in the process.” For our pur-
poses, the important idea is to use only a single operator. I will return to
this point. My interest and the specific interest advanced in this lecture
concern applications to systems theory. You may already have suspected
that the difference between system and environment can be understood
as a distinction. A systems theoretician reacts first of all to the injunction
”pr_aw a distinction!” This distinction is not just any distinction but the
distinction between system and environment. The theoretician must use
the pointer or indication in such a way that it indicates the system and not
t}‘m environment. The environment remains outside. The system is on one
side, the environment on the other.

In order to clarify this point for further use, I would like to refer once
more to Spencer Brown. When the boundary between the two sides of a
distinction is marked, he also names this boundary “form.” That is the
reason for his expression “laws of form.” A “form” has two sides. It is not
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just a beautiful shape or object that can be presented free of all context.
Instead, it is a thing with two sides. If one wants to present a context-
free object, then one is dealing with an object in an “unmarked space”:
for example, a mark, perhaps a circle or something else, on a white sheet
of paper or something determinable in the world, where other things
exist as well, which, however, are not being determined in this instance.
In principle, “form” is a matter of two sides: in our case, system and
environment.

This is a very general conception. The analysis of form could be pushed
far beyond systems theory. I could perhaps say that one could even
“redraw” semiology and semiotics with the help of its tools. To this end,
one would state that on the one side of the “form” there is a sign — that
which one needs to signify something — and on the other side there is the
signified. Thus one would arrive at the tripartite figure that plays such an
important role for Peirce and others.? To speak more precisely, the sign
is the difference between signifier and signified. The French expressions
Saussure uses are signifiant and signifié. Something signifies something
else. In German we have a tendency to call the signifier [das Bezeichnende]
that is used for signification the sign [das Zeichen]. But by means of a
formal analysis we recognize that the sign is a form with two sides and
that, in using it as a sign, we must always move to and operate from the
inner side of the form - that is, the side of the signifier. Thus, language is
used on the assumption that words signify something we do not know
very clearly.

I'suspect that we could develop a very general theory that would tran-
scend even systems theory on the basis of this very general concept of
form that we can detach from its specifically mathematical use in Spencer
Brown. We would be dealing with a theory of two-sided forms that can be
used only in a one-sided way. I allude to this possibility merely because
it could potentially relativize even the systems theoretical approach in
spite of its universal pretensions and its scientific claims that are cur-
rently being especially well developed (which simply means that there is
much literature regarding systems theory). It also could instigate reflec-
tion on the possibility of an even more comprehensive general theory of
forms and whether such a theory could then be applied to the concept of
number, to mathematics, semiotics, systems theory, the medium/form
difference between loose and tight couplings, and other issues. However,
I will leave it at this.

The consequence of this notion of “form” for systems theory is that the
“system” can be called a “form” under the condition that the concept of
form must always apply to the difference between system and environ-
ment. I have recapitulated this point several times because it may not be
entirely intuitive, and one must simply keep it in mind. We will only be
able to judge this presupposition after we have seen what can be done by
means of it. Against the background of the tradition of open systems and
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differential approaches of all kinds, we notice that we might have here
within our reach a synthesis that could make it possible to include in a
single theory knowledge derived from widely disparate sources.

Thus the first point we enter under the heading “applications to
systems theory” is: a system is a form with two sides.

A second suggestion that can also be derived from Spencer Brown
concerns the question of whether it makes sense to define a system
like Spencer Brown’s calculus merely by a single operator and a single
mode of operation. If you look at common descriptions and definitions
of systems, you will notice that they do not work in this way. Usually,
systems are described through a plurality of terms. For example: systems
are relations between elements; or: a system is the relation of structure
and process, a unit that directs itself structurally in and through its own
processes. Here you have unit, boundary, process, structure, element,
relation — a whole bunch of terms — and, if you ask what the unity of all
these terms is, you end up with the word “and.” A system, then, is an
“andness.” Unity is provided by the “and” but not by any one element,
structure, or relation.

The question is whether it is possible to transcend this “and-state” in
the description of the object “system.” I believe that it is possible if one
pursues a principled operational approach. In other words, we must
come to terms with the notion that it is actually a type of operation that
produces the system, provided that there is time. A mere one-time event
does not suffice. If an operation of a certain type has started and is, as I
like to say, capable of connectivity — that is, if further operations of the
same type ensue from it — a system develops. For, whenever an operation
is connected to another, this happens selectively. Nothing else happens;
the unmarked space or the environment remains outside. The system
creates itself as a chain of operations. The difference between system and
environment arises merely because an operation produces a subsequent
operation of the same type.

How should one imagine this process? First of all, [ believe that the
biology of living beings can be described well in this way, especially in
light of the information we glean from recent biochemical theories that
tell us that life is a biochemical invention that happened only once, It is a
circular structure or, to speak with Maturana,?’ an autopoiesis, a circular
self-production. At some point in time, such a circular mode of opera-
tion was set in motion for reasons that can no longer be known with an y
precision and which one can state as a living being only if one is already
alive. For evolutionary reasons this process multiplied, and then there
were worms, snakes, human beings, and all forms that are possible on
the basis of an orientational type that, in principle, always has the same
chemical composition. From the viewpoint of operation, the unity of life
is guaranteed in the strict sense. The necessary presupposition is that
the effect of the operation contributes to the creation of a system, Life
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must live on. Life must be connected to, and followed by, life instead of
dying immediately after birth. Additional inventions, such as bisexual-
ity, the central nervous system, and so forth, presuppose such a mode
of operation. Among other things, this means — and I will return to this
point — that the concept of autopoiesis itself explains next to nothing,
except this beginning with self-reference: an operation that possesses
connectivity.

The previous thoughts can be applied to social systems if we succeed
in identifying an operation that meets the following conditions: it must
be one single operation; it must always be the same; and it must possess
connectivity. It is this operation that either ceases or continues as the
same operation. I think that we do not have many potential operations to
choose from. In actual fact, communication is the only type of operation
that meets these conditions. A social system emerges when communi-
cation develops from communication. There is no need to discuss the
problem of the first communication, for the question “What was the first
communication?” is already a question within a communicating system.
In the beginning, the system always thinks outwards from its center.
Once it has become complex enough, it can ask the question as to how
it all began. There may then be different answers. However, they do not
disturb the continuation of the communication. On the contrary, they may
even quicken it. Thus, the question concerning the beginning or origin is
of no particular interest to us; or, to put it differently, it interests us merely
as one question among many.

What is interesting about the model I have presented is that it manages
with a single type of operation. Yet much ought to be said now about how
the notion of “communication” is to be understood. In other words, which
concept of “communication” are we using here? At this juncture of my
argument, I want to say only this much: communication can be conceived
as the synthesis of information, utterance, and understanding. That is to
say, that communication happens when information that has been uttered
is understood.?® “Communication” is the structural equivalent of bio-
chemical statements by means of proteins and other chemical substances.
It is of primary importance that there is a prospect of identifying an
operator that makes possible all social systems, no matter how complex
societies, interactions, or organizations might become in the course of
evolution. From the viewpoint of an operational theoretical approach,
everything exists because of the same basic occurrence, the same type of
event: namely, communication.

Naturally, this usage of communication is intentional. Provided that
we advance far enough in this lecture course, I will say something more
about action theory at a later point in time. In relation to Parsons, we have
already discussed this issue extensively. It is my opinion that the concept
of action, in contrast to the concept of communication, does not meet the
necessary requirements for functioning as a system-producing type of

*‘
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operation. For, on the one hand, the concept of action presupposes an
agent to whom the action can be ascribed; on the other hand, the concept
of action cannot easily be tailored specifically for sociality, Action occurs
even when nobody is walching, when nobody else is there, when thlf'c
agent does not expect that somebody else will react to her action — for
instance, when somebody brushes her teeth while by herself. It is done
merely because everybody knows that it ought to be done. True, one was
told by somebody to do it and somebody put the toothbrush there for this
purpose. However, in principle, action can be conceived of as a solitar
u'_ldx \{wlual operation that has no social resonance, In the case of ;L;mmt)::
nication, thjs’is not possible. Communication happens only if somebod
understands it at least roughly or perhaps even misunderstands it; in aﬂy
case, somebody must understand enough so that communication can conli
tinue. Language use alone cannot assure this possibility. It lies beyond the
mere use of language. Somebody must be there who can be reached and
who is capable of hearing or reading.

Let me summarize these two points once again. The first statement
concerns the analysis of form: a system is a difference. The second state-
ment says that a system needs only one single operation, one single type
of operation, in order to reproduce the difference between system e}Lfrl?d
environment if the system is to continue to exist (this “if” is of course not
me?potl_-tant). ht'l:the case of the social system, we have identiﬁed‘ com-
munication as this i ication i
e ¢ type of operation. Communication is connected to

1} third point also relies on Spencer Brown and pertains to the concept
of ‘re-e'ntryl" — that is, the re-entering of the form into the form Ior of tl}:e
dlStl[‘ICthl‘llmt(J the distinguished. Initially, when I introduced Spencer
Brown, I did not say anything explicit on this topic. You will recall that
already the initial injunction “Draw a distinction!” is an injunction th;t
concerns an operation which consists of two components, the distinction
itself and the indication of one side, the pointer that tells’you where you
are and from where you might continue. Distinction is already provliged
fgr in the d{stinctiuan. Using Kauffman'’s terminology, one might say that
dlS.tlnC[l.OI'l is already copied into the distinction. In the course of c:{evel-
oping his calculus, Spencer Brown eventually arrives at the point whefe
he makes this premise explicit. He presents the re-entry of the form into
the form or the distinction into the distinction as a theoretical figure that
eludes calculus and therefore can no longer be treated in the form of
arithmetic or algebra. However, in the sense that certain mathematical
problems can be solved only by means of this fi gure, it belongs as it were
to the cornerstones of the entire system. This leads Spencer Bhr’own int ’
theory of imaginary numbers. o

1 suspect that we may have some difficulty imagining this re-entry, this
entering of the form into the form, at the abstract level that is reqL;ired
Spencer Brown draws circles in his book, but in the process he aIways:
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takes the white sheet of paper for granted. However, as soon as we begin
to deal with a theory of social systems and can take the regular apparatus
of communication (which can also be communication about communica-
tion) for granted, the problem loses its difficulty and acquires a certain
persuasive power. Therefore, one may ask oneself what purpose our
theoretical exploit serves, especially as we merely acquire knowledge that
we have known all along. I will return to the question of purpose. It is
connected to the concept of paradox. But, for the time being, I will merely
explicate what I mean.
What I mean is that a system can distinguish itself from its environ-
ment. Its operation qua operation produces the difference. This is why
I use the term “difference” in this context. One operation connects with
another; then a third one is added, a fourth and a fifth one. Then all that
has hitherto been said becomes the topic of the next operation and is
added to the series, and so forth. All this happens in the system. At the
same time, something else, or nothing at all, happens outside the system.
The outside world has only limited importance for the consequences of
communication. If a system has to decide or to speak with greater caution,
create couplings between one communication and another, then it must
be able to discern, observe, and establish what is compatible with it and
what is not. A system that intends to control its own conditions of con-
nectivity must have at its disposal a type of operation that, for the time
being, we may call “self-observation.” I will return to the problem of the
observer. (The problem is that the concepts are circular. I always have to
presuppose something that T will explicate only later. This is necessar-
ily the case for any system design of this type. For the moment, I would
encourage you simply to accept observer and observation as terms that
are yet to be explicated.) A system has to be capable of controlling its own
conditions of connectivity. This is the case at least if you are thinking of
systems that reproduce themselves via communication. We can distin-
guish communication from all that is not communication, particularly
in the case of linguistic communication but also in the case of a stand-
ardized repertoire of signs. When I say “we,” I do not mean individuals
with their specific psychic structure, although it may be true for them as
well. However, it is also possible that an individual is absent-minded at
that very moment and may therefore not notice that communication is
happening.

It is crucial that communication itself draws the distinction between
communication and non-communication. Thus it is for instance possible
to react with linguistic means to the fact that speaking has taken place and
that one normally does not have to reckon with a denial of this fact. It is
possible to get lost in interpretative difficulties or to look for excuses by
explicating what was really meant. However, communication possesses
the recursive certainty that it is based on communication; that it can and
even has to restrict what can be said in the future (the same holds true of
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writing); and that, as a consequence, it can observe the difference between
system and environment and thus separate self-reference from hetero-
reference. This alread y becomes obvious when we look at the structure
of communication. Communication happens only when something —
specifically, a piece of information — is passed on by means of an utter-
ance. Information and utterance already indicate the bipartite structure
of communication. In addition, communication has to be understood.
To begin with, we can say: there is speaking about something. A topic is
being dealt with. This topic can even be the speaker himself. He can turn
himself into the topic of his speaking and say, “I wanted to say something
completely different.” Or he can turn his own emotional state into a piece
of information: “I don’t feel like it anymore, I'll stop.” As a matter of prin-
ciple, there is always this bipartite structure of u tterance and information.
And communication can continue on the one or on the other side of this
divide. Either the question “Why did you pass on something? Why did
you say something?” or the question “Did you perhaps lie?” is turned into
the topic of the subsequent communication. Thus, one proceeds either
from the utterance or from the information, and then communicates about
that which has been said.

Here we have an indication that the difference between hetero-
reference qua information and self-reference gua utterance is always
already included in the operation itself. This inclusion is yet another illus-
tration of the general topic of re-entry: the system re-enters into itself or
copies itself into itself. Communication remains an internal operation. It
never exits the system, for the next connection is once again provided for
and has to take place in the system. Self-reference (reference to that which
takes place in the system) and hetero-reference (reference to the intended
internal or external, past or present states of the system) must therefore be
distinguished: one is the utterance, the other the information.

I believe that one can make plausible in this manner (even if it would
be possible to offer a much more extensive and detailed treatment) that
a social system that works with the operator “communication” always
already includes re-entry and could not function otherwise. An inter-
nal reference or self-reference and an external or hetero-reference are
processed more or less simultaneously. In other words, the system can
switch from one side to the other at any moment — but only by means of
internal operations. This explains the difference between the environment
of a system from the standpoint of the observer and the environment as
defined by the system itself, as it oscillates between self-reference and
hetero-reference or as it chooses specific emphases in one or the other
direction for a certain amount of time, but always under the condition
that they may and can be revised and changed. This also means that
one deals with a different environment depending on whether one has
in mind an environment as defined by a system — that is, the hetero-
reference of a particular system — or whether one assumes the existence of

Y
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an external observer whose environment includes the system as well ::
its environment. It is entirely possible that the external obsglrver CaI;ii e
many more and quite different things that are not necels(s;]agrl y aclcje:)dd111
to the system itself. We might add that, in blology, Ja ? v?n extall
showed an early awareness of the fact that the envtmpm(‘-,nt o z;n.; i
is not that which we would describe as its sprroundmge: or milieu. o
can see more (or perhaps fewer) and other things than t_he ones ;:n anst al
can perceive and process. Hence, two concepts of environment mu
dlségl%;‘lslhﬁ:\-/e limited my commentaries to social systems. However, §
would like to add an excursus (anticipating a later part of 1(th‘t)s cm:;s;\as
in order to present the thesis that psychic systems, too, wor by Srgown
of the coupling of self- and hetero-reference, and that this can ! e .
not with the help of much addijcional knowledg_e, bu;c merely m e
clear presentation using the terminology pf tx\r(l)l—mded ofms,c1 inc o ﬁg
such terms as “internal side,” “external side, re-fentry, hz?n S0 fo as.
Evidently, these theoretical figures or concepts suit psychic as w:

i ms. '
Socli?lpssyysctle’lology, and even more so in the philosophy of confscu;lusr':ie;;,
these topics were treated for a long time from the viewpoint of re zin e
There is a psychology of self—awareness‘; it poses questions S[c‘;]ncmdaig-
the production of identity and the consciousness o_f 1df2n‘hg.‘ -be(;t.Mead
psychological literature produced b’y' t]'u%J likes of George :;t‘ e
has familiarized us with such inquiries.® However, the trla i bu 1numore
philosophy of reflection is much older and has perhaps also bee

i many counts. )
artll-(;grlztfw(:guld jlz,st like to address f01: a b{ief moment EdmundtHutiisl(:irll1 s
transcendental phenomenology, .V\.Ihlch is perhaps the tir_lrlqs S " thagE
example of this philosophical tradition. Husserl arrw:ecli at the u'imgcemed
the operations of consciousness can take place only 11’. they are L(tJtr-lr med
with phenomena ~ that is, if they intend a pher}omcnon, no ma ;:1 o
the environment may be (this is an entirely (_hffe'rent _q‘u?shfm). -
the viewpoint infernal to consciousness, consciousness 8 u?nul-:me e

phenomena and, at the same time, with itself. The termxtr;o 05}; sy
slightly. Thus, “noema” designates the phen(m}enon or\:-. ?la[s‘ L:hou ¥
or imagines. “Noesis” is the name of the reflexively ElCC(.':;lf’; e he gof
process or process of consciousness itself, or, to pulllll lf L;lrc y\i;rld
the reflexivity of consciousness and theﬂ phen(?me:lahtz 0 ] t\_e i
with which consciousness is concerned. “Intention” or “intentiona t}r\ir
as the occurrence of the coupling between .th'e.two sides is yet i’;motion
feature. Every intention allows for the po_351b11'1ty of fur.therl ?');}\)flfraqm :
of the phenomena or of considering the following ‘thu-:stlltt;l]-lst.h o “3;] :a{- !
currently thinking about this? Why am I preoccupied wi ‘1:-...“ et e
my consciousness actually doing? After all, then? are morekm gell ‘@th{-’
for instance, [ am hungry right now or I would like to smoke a cigarette,
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yet L am preoccupied right now with phenomena.” It is via such reflec-
tions that I arrive at other phenomena — a cigarette, say, or a sandwich
This coupling is strict. Consciousness would never be able to lose itself
entirely in its environment to the point that it could no longer return to
itself. Similarly, it could not constantly be concerned merely with the
reflection “I think what I think what I think.” At some point, the need for
phenomena becomes manifest. ’

For these reasons, this philosophy is called “transcendental phenom-
enol.ogy.” It is “transcendental” insofar as it claims that this state of
affa}rs applies to all consciousness systems (or, in other words, to év‘er
sub](.ec‘t) and thus characterizes subjectivity as such, independr:mt of thr'
empirical multiplicity of differentiated phenomena. After all, there are
many human beings, and each one of them is thinking about something
different at any moment. The transcendental structure is not necessarily
seFurEd by. a prioris but by this coupling of the reflexivity of consciousness
with “having” phenomena [Phinomenchaben]. 1 take this to be a preci:-*;e
theory‘— that is, a theory that corresponds precisely to the one that would
result if we decided to represent consciousness by means of systems
theory, including, for instance, Spencer Brown’s terminology. In that case.
too, we would arrive at the following questions: How does the dif ference
between system and environment re-enter the system? Does this actually
happen at all? In what way does the system depend for its operations on
re-entry? Could it operate without re-entry? (Evidently not.) And f'Ln;Il
wherein does the peculiar operational form of the system lie? For I’-lu-‘.c;eﬁ’
the operational form lies in intentionality, by means of which the proi::len';
is solved from one moment to the next. In addition, this starting point
accounts for Husserl’s distinct awareness of the im portance of time. Every
operation relies on retention (that is, a side glance on everything that has
just happened) and on protention (the anticipation of everything that will
come al?nut during the next couple of occurrences in consciousness). On
t}_us basis, consciousness develops anticipations that are inspired by e;cpe~
rience and theory, as well as a long-term memory. In principle, however,
it operates in the center of time, as it were, along an axis thaE lraver'ses:
the d15:t1nction between self- and hetero-reference. The result is a ratl‘ler
complicated theory design.

When faced with such a theory design, we recognize how flat by com-
parison are the theories that nowadays are pursued under the heading
f,)f ”soc_lal phenomenology.” As a matter of fact, all they express is thai;

there is something.” In a manner of speaking, all that is offered under
the name of the empirical is havin g-been [Dagewesensein]. One saw it and
now one describes it. All of a sudden, phenomenology serves to justify a
clescnptl\_re stance towards objects: “These are phenomena, and, since we
are conscious of them, we may assume that they must exist so;néwhere
The precision of our description insures our method against possihlé
doubts regarding the phenomena. After all, others could go and look for
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themselves.” This attitude is almost certainly related to the transfer of
Husserlian phenomenology to the United States. However, it was already
discernible in Alfred Schiitz’s attempts at creating a unified theory out of
both Max Weber’s structure of motives and Husserl’s phenomenology.*
It would be possible to show in greater detail how this simplification
arose.

If we return to a systems theoretical theory of consciousness, we will
see better which fundamental theoretical decisions are at the root of phe-
nomenology. In Husserl’s mode of thinking, these fundamental decisions
were still very much present. Nowadays, however, they are ignored as
being simply present or given, or as of no further interest.

Having noticed that there are two cases in which the operational cou-
pling of external and self-reference works, of course the questions arise
as to why there should be only these two, and whether there are in fact
further cases. Could we, for instance, discover something like self- and
hetero-reference in biology, or at the very least in neurology and neu-
rophysiology? I would prefer not to commit myself to an answer to this
question. Such an answer would require precise knowledge of the field.
However, at this moment in time I suppose that the difference between
the brain and consciousness, or between the central nervous system and
the phenomenally present consciousness, lies in the fact that conscious-
ness introduces the difference between self- and hetero-reference. In
consciousness, we imagine that all we perceive is somewhere outside,
whereas the purely neurophysiological operations do not provide any
such clues. They are entirely closed off and internal. Insofar as it is
coupled with self-reference, consciousness is also internal, and it knows
that it is. And that is a good thing, too, for it would be terrible if someone

could enter someone else’s consciousness and inject a few thoughts
or a few perceptions of his own into it. Consciousness, too, is a closed
system. But its peculiarity seems to lie — if we choose a very formal mode
of description — in the transition from the purely operational closure of
the electrophysical language of the neurophysiological apparatus to the
difference between self-reference and hetero-reference. Only this central
difference constitutes consciousness, of course on the basis of neurophysi-
ological correlates. I do not intend to claim that consciousness is no longer
in need of a brain. However, it is of great interest to ask whether we are
dealing not just with a new level of reflection, as is often said — a learn-
ing of learning or a coupling of coupling — but with the introduction of a
critical difference.

If the operational management of self- and hetero-reference is indeed
the mark of a certain sphere of reality, it would be possible to formulate
a program that would aim at establishing a link with the concept of
meaning. Here, I can only hint at such a connection.® For the moment, the
only thing of importance is that there are a number of clues indicating that
the phenomenal presentation of the world or the informative relations of
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communication contain patterns or structures; we perceive these patterns
as meaning. They are at the disposal of consciousness as well as cnﬁ{-
munication. But in each case the operational base is quite different énd
the patterns will be marked by discrepancies that we will not be able t
clartfy without further efforts so long as we rely on world descriptions )(;
the hngltlistic kind. We try to solidify the difference between thgs sl"e;:n
n’f consclousness and social systems with regard to their respective g Dera-
tional base; at the same time, we try to maintain that there are agreen%\enis
:ll]l ttll:e same —namely, the decisive guiding difference of hetero/self and
. ; arg;agént% zézul;tsllllr:: that emerge from it. But here is not yet the place
There is, however, a fourth point that shall occupy us at least for a
short ‘Wwhile. T have already alluded to it. Spencer Brown’s theory desi
contains a well-hidden paradox. It is constituted by re-entry i!'zc-:[f of T
if we _re{tfr to the beginning of the calculus, the first injunction “Draw
a dlStlI‘lf.‘?thl‘l!" ~ by the fact that the distinction must be and is drawn
merely in order to distinguish one side. Thus, every distincﬁon contains
two components: indication and distinction, The distinction contajn;s
itself, but appatently in a very specific form — namely, as the distinction
Eit;vee\n distinction and indication, and not merely some juxtaposition
;,f t; ! ;mc,ﬁs:}iyrlcc;if(:f:-lge and small, or anything else that could be conceived
. Ac:'cnrd.mgly, the re-entry of the form into the form — or of the distinc-
tion into the distinction, or of the difference between system and envi
ronment into the system — should be understood as referrng to the sar\rt;
thing twice. The distinction re-enters the distinguished. This constitutes
re-entry. Is the distinction now the same distinction it was before? Is that
which existed before still there? Or does the first distinction dilsa e:n
and thus become the second one? The answer is that we mi vlwfpl':’vell
suspect tha.t we are dealing with a paradox here, and that me};n% that
the distinction that re-enters itself is the same and, at the same hme not
the same. And this is the whole trick of the theory: suspended bet'u;re °n
two m.arkers, both of them paradoxical, a purely logical opcratior::d
space Is created. As is typical of paradoxes, this one, oo, can be di‘-
solved. In fact, a paradoxical formulation does not make n:auch sense Sif
one does not also possess a transformative formula, a formula t.h"lt can
dissolve the paradox. I think that such a solution can be accom ;ishl::'d
}«Vlth relative ease in the present case. It depends on the distinctiﬁn that
is drawn_l::y an observer who is capable of distinguishing whether what
1s meant is his own distinction between system and environment (WH' h
cou!d be another system or, if the observer is involved in reflection ]“Cm
e-_arher state of his own system) or whether he is speaking of l'he.di‘;t’h; -
tion thqt is made within the observed system itself. The observer ca;
make his appearance in two ways: as an external observer who sees that
another system is observing itself, or as a self-observer, which is to say
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somebody who observes himself, refers to himself, and states something
about himself.

With the help of this distinction between external and internal obser-
vation, the paradox can be solved or, as logicians sometimes say,
“unfolded”* - that is to say, it is taken as relating to different identities
and variable perspectives. Logically, this method is questionable and
disreputable. But the logicians keep using it themselves, so we do not
have to expect any reproach from that corner. Typically, the logicians
distinguish between different levels. As soon as a paradox occurs, they
move to another level in order to dissolve the paradox. To be sure, under
such circumstances, one must not ask the question Wherein does the
unity of the difference between the two levels consist? One dissolves a
paradox by postulating two levels — a meta-level and a lower level, or the
external observer and the self-observer — and by making this move more
or less plausible. One can achieve this gain in plausibility or fruitfulness
by pointing to the phenomena that are made visible through this strategy
of solving the paradox and to the efficiency of a theory construction that
distinguishes between internal and external observation.

For sociological analyses, especially at the level of the theory of society,
it is important that one keeps in mind this entire genealogy, including the
concept of form, re-entry, the paradox of re-entry, and the dissolution of
the paradox through the distinction between observers. But now it is our
turn, so to speak. We are external observers. Of course we know that we
exist socially, that we live in a particular era, earn salaries, have expecta-
tions for our retirement, and so on — or even that we read books in which
others have already written about most of the things we had wanted to
write about ourselves. Of course we lead a social existence, but as soci-
ologists we can contemplate society as if from the outside. Regardless
of the fact that we ourselves communicate in order to teach these things
to other people, we can say that we observe society and see that society
presents itself as a self-describing system. This system has two sides. On
the one hand, society contains hetero-references. It does not speak just
about itself but under normal circumstances also about something that is
not communication but the topic of communication. Leaving the logical
genealogy aside, I dealt with this question in a little book on ecological
communication.® In it, I proceeded from the assumption that ecological
communication is just communication about ecological questions and

that the sociological description of a communicating system reduces the
irritation over ecological problems to a communicative phenomenon.
“Dead fish are floating in the Rhine.” Once upon a time, that could have
been a folksong; but nowadays it is alarming news. What is produced
by means of this alarm is more obvious. We have certain connective
expectations that are available for prospective manipulative purposes.

Nonetheless, we are dealing first and foremost with a matter of commu-

nication. Whatever happens in society is communication. For this reason,

*




62 General Systems Theory

we in our role ag sociologists must be able to distinguish between, on the
one hand, that about which people talk, write, print, and broadcast and,
on the other hand, that which is actually the case, so that we can see that
certain topics could also have been chosen d ifferently.

I do not ~ heaven forbid! — mean to suggest that the choice of topic is
arbitrary and that everything could just as well have been done differ-
ently. Neither do I mean to say that the preoccupations of contemporary
society are mere coincidences, fads thought up by journalists, No, far
from it. But naturally we must look at the reasons that lead our society
to refer to such states of affairs within a system of communication and to
process such topics in a preferential manner, as it were. Along this path,
one also gains access to specific questions. One finds out whether only
the popular press speaks about them; whether they are only a topic of
instruction in schools or of discussion in youth groups; how the econom y
reacts to them; in other words, which of the three enumerated systems
communicates about these topics and what the consequences of such
communication are. These are the sociologically interesting facts about
the topic at hand - not the fact that the fish are dying,

This double perspective would also allow us to deal with the ideological
quality of self-description in a society. Why did societies in the nineteenth
and twentieth centuries describe themselves as “capitalist”? Why did
they describe themselves in the second half of the eighteenth century as
“patriotic”? Why are certain schematic models of society /community and
individual/collective preferred at certain times, only to be neglected at
other times? Why do notions like “modernity” and “post-modernity” arise?
Why is the schema of tradition / modernity used for the representation of
society? In our role as sociologists, we can assume the attitude of external
observers, who we can never be in reality, and ask how it happens that
systems prefer a certain self-description. With this, we return to the socio-
logical tradition of ideology critique or even to the sociology of knowledge
or Reinhart Koselleck’s version of historical-social semantics,* But now
we have more theoretical confidence in this position than was possible at
a time when a free-floating intelligence in Karl Mannheim’s sense” was
presupposed, or, for that matter, when the mode of self-observation for a
capitalist society was described, in keeping with Adam Smith and David
Ricardo, by means of market laws, profit rates, and similar phenomena,
and nobody noticed that the argument was tied to the position of the ca pi-
talist while every thing else was neglected. The same res trictions apply in
the case of work that relied on Freudian complexes and all sorts of other
concepts that gained prominence at one time or an other.

We would instead begin with the sociology of self-describing systems,
of the systems that couple self- and hetero-reference. They do this in a
selective fashion, referring to structures that have been around for some
time and to the historical state of society in this very moment with its
specific issues. Thus, we can occu Py a somewhat more distanced position

Y
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due to the figure of re-entry. In my next lecture, I wi_ll 1slpe;;k ab(t)}l:é
operational closure, This follows more or less §utom§hca y lrom'thin
issues I dealt with today. If there is an op(::‘rator, it funchgns (;n ly zi‘e n
a system, and thus one arrives at the thesis of the operational clos

this system.
3 Operational Closure

Fifth Lecture

In our last class, we spoke of the diffference principle or the dlftferentilal
approach of systems theory. The thesis was that a system 1sfno 31 :I:1 ;cf}j
but rather a difference, and, as a consequence, we have' to face fhe dit
ficulty of conceiving the unity of a difference. If. sqmetjmngdw sag e
distinguished and, at the same time, not to be distinguished, an 1r e
these two things are said to be the same thing, one .encourl}\ters apa - hé
Once again, I would like to begin with the question of how gne =z tﬁat
handle paradoxes if one notices them. For there are many paraI otx e
one does not notice. To give an example: a few months agoI,{i s ayA o
small apartment hotel in Brisbaﬁe }ilt:rllgctly on trtrﬂ:; ?rﬁ?gﬂ; mZizceiver
ephone was hanging on.the wall of this apar A '8 fh defective/
i a small piece of paper on the phone that/isal I
::)«:111(1e d T:S’Cf(z)‘llleorvevid by a ngmber. Tpiﬁs can be translated as “If }1:)oudc.a1mlo’ie (aicit%
then act.” What should one do with such a paradox? It can 1e1 issolv o
one distinguishes between defective and non-c!efectlve tel%)n or:les,lcovgith
the number, finds another phone, and calls §a1d number. ne gg s it
paradoxes by finding a distinction that suits. therp and f1>1<es i ell:[1 ties
(such as: this telephone, other telephones) and in this way at least re
n.
Calizbsl;sct)éri(;nﬂieory it is not so easy. First of all, one W(')uk.i say t’cihat -t:\tel:
is the distinction between system and environment. rI'hls d1st1_nc orcl1 i o
difference that constitutes a system. But the question that u.nmie 135 u};
arises is: Who draws this distinction? The answer to thls_ quelstli)n e;z sus
to the topic of this lecture — namely, the topic (.)f operat1onab c t(;1su S the
distinction between system ;n(ilqenviroqrﬁirg lih I;l;o:lu;;afczergnt 2 sglerver
itself. This does not exclude the possibi Serve
lotliifrvgthis distinction, which is to sazl,tﬁ)biﬁrvgs él;ztp Z :gggi?I ec>1<(1)sst3r1(1:
an environment. From the viewpoint of the thesis . l
i issue consists in the fact that the system drgw;; its own
E:)irlfggr(i)::;a{;)t/ rf\eans of its own operations, that i‘F theFeby dlstmgulilsz
itself from its environment, and that only th(?n and in this {If\ianner cra:)\t tbe
observed as a system. This always happens in a very specific wfy;,vith]me
in any way, but in a way that we can determm('e more prec1s§ y ith the
concepts of operation and the operational — which is to say, by m




