THE ROLE OF CYBERNETICS IN SCIENCE, TECHNOLOGY AND SECURITY POLICY
By Stuart Umpleby

I am representing the American Society for Cybernetics (ASC) in the AAAS Consortium of Affiliates for Security Policy (CASP).  I speak for myself, but as a past president of the Society and a member of the Board of Trustees for several years, I think my views are similar to those of other members of the ASC.  Before I address the questions that were posed to CASP members, let me first provide some history on the field of cybernetics.  A series of ten conferences on “circular causal and feedback mechanisms in biological and social systems” was held in New York City in the late 1940s and early 1950s.  When Norbert Wiener published his book Cybernetics:  or Control and Communication in the Animal and the Machine, the conferees adopted “cybernetics” as a shorter title.  Although the early applications of cybernetics were in electrical engineering, computer science, and robotics, more recent applications have been in psychotherapy, management and the philosophy of science.  Current research at meetings of the American Society for Cybernetics usually focuses on second order information activities, e.g.,  studies of the process of design, the management of high performing research teams,  conceptions of how to regulate the global economy, and suggestions to improve science policy by studying the history of the development of ideas.
A.   Is research in the U.S. moving from long range fundamental work towards shorter-term, more applied work?  

Yes.  In the 1950s, 1960s, and 1970s cybernetics attracted considerable attention in the U.S.  Indeed the field was largely created in the U.S. Key contributors were Norbert Wiener, Warren McCulloch, John von Neumann, Ross Ashby, Gregory Bateson, Margaret Mead, and Heinz von Foerster.  Currently cybernetics is not well known in the U.S., even though most professionals now spend several hours a day in “cyberspace.”  Whereas research in cybernetics in the U.S. is declining, activity is increasing in Europe and Asia. (Cho, et al., 2010) How can these trends be explained?  There are basically two reasons.
First, cybernetics, as discussed at meetings of the American Society for Cybernetics (www.asc-cybernetics.org), has changed greatly.  It has passed through four phases – engineering cybernetics, biological cybernetics, social cybernetics, and design cybernetics. (Umpleby, 2008) One example of current work is to redesign the philosophy of science so that it can more easily encompass the social sciences.  Although those who have heard the term “cybernetics” still associate it with computers and robotics,  I believe that cybernetics may one day be interpreted as the science underlying the social and design sciences, in somewhat the same way that physics underlies the engineering disciplines.  Whereas physics provides a general theory of matter and energy, cybernetics provides a general theory of information and regulation, whether these occur in individuals, groups, organizations, nations, or machines.

Second, there is a cultural difference in how Americans and Europeans establish meaning. (Tsay, et al., 2009) In order to interpret theoretical principles Americans look for examples or practical applications.  Europeans look for a larger context in terms of philosophical schools of thought.  Hence, Americans “reason down” to specifics.  Europeans “reason up” to place an idea within a larger whole.  The result is that Americans usually do not try to create more general theories.  Europeans do.
When the field of cybernetics was created in the years after World War II, quite a few European scientists, then living in the U.S., were involved.  Most of these scientists have now died, and the laboratories and institutes that they established have been closed.  Meanwhile interest in cybernetics in Europe and Asia has been increasing.  I think we need to ask ourselves whether we want this trend to continue.  
B.   Is DoD currently supporting emerging subfields or subdisciplines that may have great potential, and are there newly emerging areas that DoD is insufficiently aware of?

Yes, but in cybernetics the subfields are being supported but the main field is not.  Currently fundamental cybernetics research receives little support either from government agencies or from private foundations.  The disadvantage in not supporting fundamental cybernetics research is that important ideas need to be periodically reinvented.  A good example is the recent interest in complex adaptive systems.  Although this subfield has made noteworthy contributions, mostly of a technical nature, my feeling is that most of the practitioners are working to create a theory that already exists in the literature on self-organizing systems from the 1960s.  A second example is cognitive science.  Research on cognition in cybernetics in the 1960s and 1970s led to a new conception of knowledge and a reconsideration of epistemology.  The more recent work in cognitive science, although technically much more advanced, has stopped short of reconsidering theories of knowledge. 
Work in cybernetics and systems science suffers from a lack of educational programs in universities.  The result is inefficient development of the multidisciplinary knowledge in the systems sciences.  There is no shortage of promising subdisciplines but focusing on subdisciplines, such as complexity theory, artificial intelligence, robotics, and cognitive science, has contributed to the neglect of the larger fields of cybernetics and systems science, which continue to make leading edge contributions to psychology, philosophy, economics, and management.  Of course, the recent work in social cybernetics may be of less interest to DoD than research in computers and robotics.  So, what opportunities are being missed? Here are a few examples:
a. Cybernetics has made important contributions to psychotherapy and family therapy or “system therapy.”  As just one example, this work can be helpful in treating post-traumatic stress disorder and in helping populations cope with the consequences of violence, e.g., in Iraq and Afganistan.
b. Reflexivity theory, advocated by George Soros (1987), has not been widely accepted by economists, but it is quite compatible with contemporary cybernetics.  This theory can be helpful to government regulators who manage economic systems, a topic of current interest.  Having more people familiar with cybernetics would speed the development of practical applications of this theory. Reflexivity theory (interaction between ideas and society) would also help to inform the nation-building activities of DoD.
c. Vladimir Lefebvre’s (1982) theory of reflexive control was used at the highest levels of the U.S. and USSR governments during the break-up of the Soviet Union.  It is a theory of two systems of ethical cognition, but it is also a theory of very deep-seated cultural differences.  Because this theory is rooted in mathematics, it is not well-known to social scientists.
d. The field of management cybernetics, based primarily on the work of Stafford Beer and Russell Ackoff, has grown up outside the meetings and journals of the Academy of Management (AOM), the main academic society for U.S. management professors.  The result is a large gap in language and concerns with management cybernetics being well-grounded in theory and philosophy in addition to practice.  Because it is based on theories of information and regulation, management cybernetics is particularly suited to understanding and operating within a knowledge-based economy. 

e. The difficulties faced by the systems sciences since World War II (trying to survive in discipline-oriented universities) led John Warfield to propose “the Wandwaver Solution” (available through a web search).  He suggested that universities be thought of as having three colleges.  The Heritage College would contain the arts and sciences (knowledge from the past).  The Professional College would contain schools of business, law, and medicine (current practice).  The Horizons College would be design and policy oriented and the core curriculum would be systems science and cybernetics.  I believe experiments should be conducted with this design.
f. There are now several versions of “science 2” being discussed (http://www.gwu.edu/~rpsol/science_2.html).  Is there a disciplinary base for such discussions in universities?  A Horizons College would provide a suitable home.
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