
Russian – American Discussions of 
Cybernetics and Systems Science

Stuart A. Umpleby
The George Washington University

Washington, DC



Three sets of conversations

• In the 1980s meetings sponsored by the 
American Council of Learned Societies 
and the Soviet Academy of Sciences

• Beginning in 1990 meetings in Vienna on 
the transitions in the post-communist 
countries

• Beginning in 1994 visiting scholars from 
former Soviet Union countries in the U.S.



A. Meetings in 1985 and 1988

• In 1980 in Toronto Stuart Umpleby and 
Vadim Sadovsky agreed to seek funds to 
arrange meetings

• Support came from the Soviet Academy of 
Sciences and the American Council of 
Learned Societies

• Preliminary visits by Umpleby to Moscow 
and Sadovsky to Washington, DC



1985 meeting in Washington

• Epistemology
• Methodology
• Management 



1988 meeting in Tallinn, Estonia

• Epistemology
• Methodology
• Management
• Large-scale social experiments



The purposes of the meetings

• Usually such meetings are held to 
acquaint scientists in both countries with 
the work being done elsewhere

• My purpose was primarily to bring together 
American scientists to discuss recent 
developments in cybernetics in the U.S.

• The meetings were one of several efforts 
to promote second order cybernetics



First and second order 
cybernetics

• Observed systems
• The purpose of a 

model
• Controlled systems
• Interaction among 

variables in a system
• Theories of social 

systems

• Observing systems
• The purpose of the 

modeler
• Autonomous sys.
• Interaction between 

observer and 
observed

• Theories of the 
interaction between 
ideas and society



Fields originating 2nd order 
cybernetics

• Linguistics -- language limits what can be 
discussed 

• Mathematics -- self-referential statements 
lead to paradox

• Neurophysiology -- observations 
independent of the characteristics of the 
observer are not physically possible



B. Conferences in Vienna
• From 1990 to the present discussions of 

the transitions in the post-communist 
countries, every 2 years

• Originally started to refute the claim that 
there are no theories to guide the 
transition from communism to capitalism

• Later the purpose was to continue the 
discussion of large-scale social 
experiments



C.  Hosting visiting scholars

• Since 1994 GWU has hosted over 150 
visiting scholars under the Junior Faculty 
Development Program (JFDP)

• Similar to the Fulbright Program but for 
younger scholars

• Scholars are from many fields
• Very few are familiar with cybernetics



Similarities between U.S. and 
USSR cybernetics

• In many ways the field of cybernetics, 
interpreted broadly, was the same in the 
U.S. and the USSR

• Subfields included operations research, 
computer simulation, artificial intelligence

• Both sides were interested in management 
and philosophy



Differences between U.S. and 
USSR cybernetics

• My report in Moscow in 1983 on a 
computer conferencing experiment in the 
late 1970s led to the comment, “Maybe in 
a hundred years.”

• Americans were interested in second 
order cybernetics

• Russians had very clever mathematical 
theories, in particular Vladimir Lefebvre’s 
theory of reflexive control



Three reflexive theories

• Heinz von Foerster:  Include the observer 
in the domain of science (1974)

• Vladimir Lefebvre:  Reflect on the ethical 
system one is using (1982)

• George Soros:  Individuals are actors as 
well as observers of economic and political 
systems (1987)



Von Foerster’s reflexive theory
• The observer should be included within 

the domain of science
• A theory of biology should be able to 

explain the existence of theories of biology
• “Reality” is a personal construct
• Individuals bear ethical responsibility not 

only for their actions but also for the world 
as they perceive it



Lefebvre’s first and second 
ethical systems

• If there is a conflict 
between means and 
ends, one SHOULD 
be concerned

• A bad means should 
NOT be used to 
achieve a good end

• This ethical system 
dominates in the 
West

• If there is a conflict 
between means and 
ends, one SHOULD 
NOT be concerned

• A bad means CAN be 
used to achieve a 
good end

• This ethical system 
was dominant in the 
former USSR



Lefebvre’s reflexive theory
• There are two systems of ethical cognition
• People are “imprinted” with one or the other 

ethical system at an early age
• One’s first response is always to act in accord 

with the imprinted ethical system
• However, one can learn the other ethical system 

and act in accord with it when one realizes that 
the imprinted system is not working



Uses of Lefebvre’s theory
• Was used at the highest levels in both the US 

and the USSR during the collapse of the USSR 
to prevent misunderstandings

• Was NOT used during the break up of the former 
Yugoslavia

• People in Sarajevo said in 2004 that Lefebvre’s 
theory both explained why the war happened 
and why conflict remains

• The theory is currently being used in education 
and in psychotherapy in Russia



Soros’s reflexive theory
• Soros’s theory is compatible with second 

order cybernetics and other systems 
sciences

• Soros uses little of the language of 
cybernetics and systems science

• Soros’s theory provides a link between 
second order cybernetics and economics, 
finance, and political science



Cybernetics since 1974
• In 1974 some of the graduates of the 

Biological Computer Laboratory at the 
University of Illinois set out to make a 
“scientific revolution”

• The goal was to include the observer 
within the domain of science

• Tutorials on second order cybernetics 
were held at conferences in the US and 
Europe in the 1980s, 1990s, and 2000s



Cybernetics in the mid 1990s

• After two decades of explaining second 
order cybernetics, it was time to “declare 
victory” and move on

• How to move from a revolutionary period 
to a new period of normal science?

• Use the correspondence principle and 
define a new dimension



The cybernetics of science

NORMAL SCIENCE

The correspondence                      Incommensurable
principle                                        definitions

SCIENTIFIC REVOLUTION



Author First Order 
Cybernetics

Second Order Cybernetics

Von Foerster

Pask
Varela
Umpleby

Umpleby

The cybernetics of 
observed systems

The purpose of a model
Controlled systems
Interaction among the 

variables in a system
Theories of social 

systems

The cybernetics of observing 
systems

The purpose of a modeler
Autonomous systems
Interaction between observer 

and observed
Theories of the interaction 

between ideas and society

Definitions of First and Second Order Cybernetics



The Correspondence Principle

• Proposed by Niels Bohr when developing 
the quantum theory

• Any new theory should reduce to the old 
theory to which it corresponds for those 
cases in which the old theory is known to 
hold

• A new dimension is required



New philosophy of science

An Application of the Correspondence Principle

Old philosophy of science

Amount of attention paid to 
the observer



Social cybernetics

• Francisco Varela said that my 
interpretation of second order cybernetics 
was not the same as his

• He encouraged me to study more biology
• I decided to distinguish biological 

cybernetics and social cybernetics



Three Versions of Cybernetics

By transforming conceptual 
systems (through 
persuasion, not 
coercion), we can 
change society

If people accept constructivism, 
they will be more tolerant

Scientific knowledge can 
be used to modify 
natural processes to 
benefit people

An important 
consequence

Ideas are accepted if they 
serve the observer’s 
purposes as a social 
participant

Ideas about knowledge should 
be rooted in 
neurophysiology.

Natural processes can be 
explained by 
scientific theories

A key assumption

How people create, 
maintain, and change 
social systems through 
language and ideas

How an individual constructs a 
“reality”

How the world worksWhat must be 
explained

Explain the relationship 
between the natural 
and the social sciences

Include the observer within the 
domain of science

Construct theories which 
explain observed 
phenomena

The puzzle to be 
solved

The biology of cognition vs. 
the observer as a 
social participant

Realism vs. ConstructivismReality  vs. scientific 
theories

A key distinction

A pragmatic view of 
epistemology: 
knowledge is 
constructed to achieve 
human purposes

A biological view of 
epistemology: how the 
brain functions

A realist view 
of epistemology: 
knowledge is a 
“picture” of reality 

The view of 
epistemology

Social CyberneticsBiological CyberneticsEngineering Cybernetics



Toward a larger view
• At a dinner in Vienna in November 2005 

Karl Mueller mentioned Heinz von 
Foerster’s 1971 article “Computing in the 
Semantic Domain

• Von Foerster described a triangle and 
labeled two sides syntactics and 
semantics

• Mueller wondered what the third side 
would be



Creating a theory of 
epistemologies

• I suggested “pragmatics”
• Later in thinking about the triangle it 

occurred to me that the three sides 
corresponded to three points of view in the 
history of cybernetics

• The triangle suggested a way to unify 
previously competing epistemologies



World

1

2

3

ObserverDescription



The sides of the triangle
• At various times I constructed several 

tables to distinguish different points of 
view within cybernetics and within science

• In each three column table side 1 is the 
left column, side 2 is the middle column, 
side 3 is the right column

• Side 1 is first order cybernetics, side 2 is 
early second order cybernetics, side 3 is 
more recent cybernetics



Epistemological triangle
World and 
description

Observer and 
description

Observer and 
world

Syntactics Semantics Pragmatics
Correspondence 

theory of truth
Coherence 

theory of truth
Communication 

theory of truth

British 
Empiricism

German 
Idealism

American 
Pragmatism

Inanimate 
Objects

Knowing 
Subjects

Social 
Reforms

Unquestioned 
Objectivity

Constructed 
Objectivity

Contested 
Objectivity

Form Meaning Practice



Another use of the triangle
• In 1991 I made a table comparing 

constructivist cybernetics, or the work of 
von Foerster, with that of Popper and 
Kuhn

• The three columns in that table also can 
be mapped onto the triangle

• The resulting table suggests that 
cybernetics constitutes an important third 
perspective in the philosophy of science



Popper von Foerster Kuhn

A normative view of A biological view of A sociological view of
epistemology:  how epistemology:  how epistemology:  how
scientists should operate the brain functions scientists in fact operate

Non-science vs. science Realism vs.                        Steady progress vs.
constructivism revolutions

Solve the problem of            Include the observer          Explain turmoil in
induction:  conjectures within the domain of          original records vs. smooth
and refutations                      science                               progress in textbooks

How science as a picture How an individual              How paradigms are
of reality is tested and constructs a “reality” developed and then replaced
grows

Scientific knowledge            Ideas about knowledge Even data and experiments
exists independent of should be rooted in are interpreted
human beings neurophysiology

We can know what we          If people accept this Science is a community
know and do not know view, they will be more      activity

tolerant

Three philosophical positions



Cybernetics in East and West

• Cybernetics in the U.S. has passed 
through three stages – engineering, 
biological, and social cybernetics

• Reflexive theories have been created in 
both East and West

• Cybernetics has brought the observer 
within science and has thereby expanded 
the philosophy of science for all disciplines
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Thinking and Making Connections:  
Cybernetic Heritage in the Social and 
Human Sciences and Beyond
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Sodertorn University College
Stockholm, Sweden
November 10-11, 2008


