
Klaus Krippendorff 

On Systems Thinking 
Pp. 13-21 in Paul Broholm and Nie van Dijk (Eds.). 

Systems Thinking and Social Science, 

Proceedings of a Symposium at the Inter-universitaire Interfaculteit Bedrijfskunde. 
Delft, The Netherlands, November 15, 1979. 

NOTE 

The copyright law of the United States (title 17, United States Code) governs 
the making of photocopies or other reproductions of copyrighted material. 

>This material may be protected by the above copyright law.<
One of its conditions is that the photocopy or reproduction is not to be 

"used for any purpose other than private study, scholarship, or research." 
If a user plans to photocopy or reproduce copyrighted materials in excess of 
"fair use," that user should obtain permission from the copyright owner, usually 
the publisher, or face the possibility of being liable for copyright infringements. 



KLAUS KRIPPENDORFF 

I. Asking "What is a system?" defines a decision or identification

problem that should be answerable with "This is ••.•• " or

"This is not II 

The question often results in a struggle over definitions, a 

useless struggle. A better question is: "Which criteria do we 

want to use to define a system?" 

a) Logical criteria (true or false). These tend to be ignorant of

linguistic relativity, of the social roles of definitions, etc.

b) Social argument (agreement - consensus type criteria). This

argument recognizes the arbitrariness of definitions, but rarely

the consequences of adopting the definition.

c} Purposive argument (means-to-an-end type criteria). This argument

is unaware of reification (that definitions may become true as

they are applied) as the controlling agent of intellectual work.

My preference: 

d) Interactive argument (to be discussed later).

The struggle over definitions is also found in less ambiguous 

settings, for example when one tries to answer 

What is a social group? 

What is an organization? 

What is society? 

• 

II. Rather than taking a definitional approach, a better question

(leading to interactive arguments) would be:

Why does an observer approach an object (her object)?

The answer to this question has several aspects.

l) There are preconceptions: a) cultural definitions of what is.

") 
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b) abstract theoretical commitments of

how to see reality.

c) detailed, culturally-coded knowledge

about the object.

lnt wh 

2) There are unknowns and uncertainties which appear within

the preconceptions (1) and which need to be removed.

3) There is interest in the unknown, something is worth knowing

according to culturally-approved norms. Curiosity is also

appr�ved within certain limits.

We can answer why an observer approaches an (her) object by looking 

at data collection. The process of data collection is critical to 

how the object under observation is understood. That is, the under­

standing of the object affects the process of data collection, which 

then affects the understanding of the object. 

All social scientists (qua observers) collect data, but they differ 

in how they assemble their data. 

1) Historians seek a "coherent picture" of historical facts as trans­

mitted through surviving documents. They search for a ?J�gle

organizing principle (the personality of a hero, national events,

the rise and decay of empires).

2) Psychologists are concerned with samples (of subjects, voters,

families). They search for statistical regularities within a

population of disconnected (independently observed) individuals.

3) Ethno-methodologists or anthropologists bring preconceptions to

the scene of their observations, but allow themselves to be

modified. The ideal is a description of the conce£tions that are

indigenous to a culture.

Systems researchers are not satisfied with any of these approaches�

- neither with the historian's network of knowledge that is

connected through a single organizing principle;

- nor with the psyschologist's interest in finding properties that
•

are generalizeable to a population of separate individuals;

- nor with the anthropologist's concern with conceptions held

by members of a group or culture.

III. All systems researchers might oppose the three preceding approaches

on the ground that none assembles the data so that interconnection

and dynamic are made clear. (The historian is.concerned only with one

- 14 -
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aspect of a large system; the psychologist ignores that with 

which systems researchers start out: the relations between 

individuals; the ethno-methodologist believes that the system 

is reflected in its members' heads , and that this is a sufficient 

explanation). 

On the other hand, systems researchers are not so unified in what 

they consider a system to be. There are different epistemological 

perspectives which lead to different ways of defining or identi­

fying systems. 

• 

- 15 -

E_:i.�ure 1. EPISTEMOLOGICAL APPROACHES TO SYSTEMS (§=System) 

1. § is in the researcher' s 

head. No correspondence
with reality is presumed

2. § is outside

MATHEMATICAL SYSTEMS SYSTEMS APPROACH 

THEORY 

Systems are characterized 
by: 

VON BERTALANFFY 

§=generalization
from all living 
things 

System-ness is a 
property of the 
living organism. 

wholeness 

open boundaries 

inte_qration 

PARSONS 

S = macro, global, 
and closed. 

A description of 
the way things are 
organized to perform 
functions. 

theO�

l st ORDER_CYBERNETICS 

Systems are characte­
rized by a set of 
variab"les , that is, 
data (or postulated 
relationships) per­
taining to co-occur­
ences of variables 
in the states of the 
system. 

§=Parts + Organi­
zation
e.g.,

-0-(a+b) ,f: .n-(a) + -0-(b)

the difference is 

the organization. 

Systems are always 
descriptively closed, 
containing both the 
organism and the 
environment. 

Recognized organiza­
tional features: 

- feedback, circular
flow of information

- adaptation and control

- morphogenesis

- boundary maintenance.

- 16

3. § lies in inter­
action between
Observer and
Object.

nd I 
2 ORDER CYBERNETICS 

Systems evolve in 
interaction between 
Observer and reality 
which co-determine 
one another. 

Systems are messages 
in circuit being 
transformed and re­
fined in this flow. 

Observer is part of 
system. (This is 
paradoxical without 
consideration of the 
iterative process 
involved) . 

New notion of system 
as the content of 
iterative self­
reference leading to 
predictions within 
the system. 

•
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Figure 2A. CLASSIFICATION OF SYSTEMS 1 

BIOLOGICAL 
WORLD 

IMPOSING 

CONDITIONS 

BIONICS MANAGEMENT, 
COMMUNICATION 

Biological I Social
Systems Theory· Systems Theory 

Theory of 
the 

Organism MATHEMATICAL 
APPROACH, 
AXIOMATIC 

Material Systems Theory 
Theory of the artificial 

TECHNOLOGICAL SYSTEM f 
ENGINEERING AND DESIGN 

ARTIFICIAL WORLD 

SOCIAL 

INFLUENCE,
CONTROL 

(The Rings): 

Praxiological -
Purposive 

- Scientific -
.. Predictive 

Axiomatic -
Consistent 

1 Professor Dr. Helmar Frank used essentially these ideas in his overviews of 
cybernetics, but the diagram is derived from one developed independently by 
Krippendorff,appearing in "Values, Modes and Domains of Inquiry into Communi­
cation", in The Journal of Communication, Vol. 19, June,1969: p. 105-133. 

17.:

Fi�ure 2B. THE LOGICAL FLOW OF IDEAS 

SYSTEMATIC 
APPLICATION OF 
CONSTRAINTS OR 
POSSIBLE 
CONSTRAINTS 

AXIOMATIC IS 
MOST FREE, 
PRAXIOLOGICAL 
IS MOST 
RESTRICTED 

' 

AXIOMATICS 
(pattern of 

thinking) 

(valid theories that also are 
predictive of reality) 

PRAXIOLOGICAL 
(predictive theories that are also 
useful in changing the world) 

THE WORLD AS IS. 

-

- 18 -

• 

SOMETIMES 
PROBLEMS 
STIMULATE 
INFLUENCE IN 
THE OTHER 
DIRECTION 
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Figure 3. THE GENERAL PATTERN OF THE EVOLUTION OF KNOWLEDGE FROM A SYSTEMS PERSPECTIVE 

* There is interaction between observer and reality
* In the course of the interaction, variety (in both observers and reality) is systematically reduced so as ·to

conform with properties that exist on several levels of Systems Thinking, axiomatic; scientific; praxiological.
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Fi�re 4. THE ORGANISM IN THE WORLD (After Von Uexkull2 ) 

WERKWELT 
(what it se�-...... 

\ 

\ 

I 

I 

(This is only to some 
extent causally dependent) 

WIRKWELT --

/ 

/ 

/ 

(what it affects by 
ita actions, by being 
present in the world) 

J 

I 

I 

Back to systems theory and concepts. 

- Were there no systems before Systems Theory?

- Are we creating systems by describing a portion of the world

in that way?

- Are we responding by conceptually approximating a reality?

• 

By,putting these together and saying they are all true we have the 

perfect, self-reinforcing cycle within which systems are realized in 

continous interaction with the world. Systems are in the circuit of 

interaction. 

2 Jacob van Uexkull
Umwelt und Innenwelt der Tiere, Berlin, 1921. 
Bedeutungslehre, Streifzuge durch die Umwelt van Tieren und Menschen, 
Frankfurt, 1970. 
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�. 

GERRIT BROEKSTRA 

I was actually a bit provoked by one of,the statements in the 

pamphlet for the conference. It said "show me." [see "Notes", this 

volume,Eds.]. I actually think it is unfair to ask people to show me 

something. Can you imagine yourself asking a sociologist "show 

me what sociology is all about?" Perhaps he has some ideas, but 

at first he is on the defensive. Still, I was provoked, so I 

decided to show you something. This will involve some technical 

detail and some mathematics. 

I would like to consider two statements, that systems theory 

promises something which doesn't come out as expected, and that 

meaning and usefulness seem to evaporate as soon as you apply 

systems concepts. There are some reasons for this. One is the 

notion of pluralism. It is a fashionable feature of scientific 

activity today. But some people would say that systems theory has 

too many areas in which it speaks of pluralism. I disagree. It 

is a sign of maturity that so much differentiation can exist. 

There are different problems that cannot be dealt with by defining 

one type of system. There are different systems and different 

problems for which we need different tools. 

One way of showing this pluralism is to show you an 

influence diagram made up a few years ago(F:igure 1). Of course people 

like van Bertalanffy and Ashby have had considerable influence, 

but many other people from many different fields have also been 

influential. One of these is Kenneth Boulding, originally 

an economist. I agree with what he says about systems theory. 

Systems theory is a kind of model-building activity. It lies 

between highly-generalized constru�tions like mathemati�s 

and the specific theor±es of s�ecialized disciplines. 

This means, among other things, that systems theorists have 

to be prepared to use mathematics. 
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