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IN THIS PAPER

The series closes with cybernetics — the science of control, communication and self-regulation in
machines, organisms and organisations. The question it answers: what does it take for a system to
regulate itself, adapt, and remain viable in a complex environment?

Wiener founds the science of feedback and control; Ashby states its fundamental law of variety;
Beer turns cybernetics into a model of the viable organisation; Maturana and Varela reveal living

systems as self-producing — and, with them, the observer's place inside the system.

Norbert Wiener 1894-1964

The founder of cybernetics - feedback and control

CORE THESIS
Wiener named cybernetics: the science of control and communication in the animal and the
machine. Feedback and information are the basis of purposeful, self-regulating behaviour — the

same principle whether in a thermostat, an organism or an organisation.

FRAMEWORK
Feedback control Output is fed back to regulate behaviour toward a goal
Information and Control depends on the flow of information
communication
Purposeful behaviour Goal-seeking is explained by feedback, not intention alone
Automation's social impact An early warning on machines and human work
METHODOLOGY

Mathematics and engineering, generalised into a science spanning machines and organisms.

SIGNIFICANCE AND CRITIQUE
Founded cybernetics and established feedback as a universal principle, while warning early about

automation's human consequences. The critique: the founding vision is broad, and much of the
applied detail came from those who followed.

W. Ross Ashby 1903-1972

Cybernetics - the law of requisite variety

CORE THESIS

“Only variety can absorb variety.” To regulate a system, the controller must command at least as
much variety — range of possible responses — as the disturbances it faces. The law of requisite
variety is a fundamental limit on all control.
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FRAMEWORK
Requisite variety Match the controller's variety to the environment's
Variety and control Too little variety, and control fails
Attenuate and amplify Reduce incoming variety; increase your own responses
Ultrastability Systems that re-stabilise after large disturbance
METHODOLOGY

Formal cybernetic theory, illustrated with devices such as the homeostat.

SIGNIFICANCE AND CRITIQUE
Requisite variety is a genuine law of regulation, and the engine beneath Beer's model. The critique:

it is abstract, and applying it to organisations takes translation.

Stafford Beer The Viable System Model, 1972-

Management cybernetics - the viable organisation

CORE THESIS
Any viable organisation — one able to sustain and adapt itself — must contain five interacting
subsystems, mirroring the cybernetics of the body and brain. The model is recursive: every viable

system contains, and is contained in, other viable systems.

FRAMEWORK
System 1 Operations — the units that do the work
System 2 Coordination — damping conflict between units
System 3 Control — optimising the here-and-now (with 3* audit)
System 4 Intelligence — sensing the environment and the future
System 5 Policy — identity, purpose and balance
METHODOLOGY

Management cybernetics applied to organisational design, including the Cybersyn project in Chile.

SIGNIFICANCE AND CRITIQUE
A rigorous cybernetic model of what makes an organisation viable, and a powerful diagnostic of

missing functions. The critique: it is complex and jargon-heavy, which has limited its adoption.
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Maturana & Varela Autopoiesis, 1972-1980

Biology of cognition - self-producing systems

CORE THESIS

Living systems are autopoietic — self-producing and organisationally closed, continually creating
themselves. They are not instructed by their environment but structurally coupled to it, and
cognition is a biological process of maintaining identity. In this view, the observer is always part of
what is observed.

FRAMEWORK
Autopoiesis A system that continuously produces itself
Organisational closure Identity is maintained from within
Structural coupling The environment triggers, but does not instruct, change
Second-order cybernetics The observer is inside the system observed
METHODOLOGY

Theoretical biology and epistemology, later extended to social and organisational systems.

SIGNIFICANCE AND CRITIQUE
Profound for seeing organisations as self-producing, identity-maintaining systems, and a
foundation of second-order cybernetics. The critique, per the caveat: the transfer from biology to

social systems is contested and easily overstated.

A NOTE ON EVIDENCE

A caution on transfer: autopoiesis and second-order cybernetics are rigorous in biology, but their
application to human organisations is analogical and contested — organisations are not literally
self-producing cells. Use these ideas as generative metaphors for identity and closure, not as literal
models, and keep the well-grounded tools (requisite variety, the viable system model) doing the
operational work.

Synthesis
Theorist Contribution Key idea Register
Wiener Founded cybernetics Feedback and control Foundational
Ashby The law of control Requisite variety Formal theory
Beer The viable Five systems; recursion Applied model

organisation

Maturana & Self-producing Autopoiesis; the observer Theoretical biology
Varela systems
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FOR THE OPERATOR

Cybernetics supplies the laws of control and self-regulation — feedback as the universal principle
(Wiener), requisite variety as the law of control (Ashby), the viable system's five subsystems and
recursion (Beer), and living systems as self-producing (Maturana & Varela). For the operator: to
regulate complexity you need requisite variety and good feedback — so design the organisation as
a recursive, self-regulating system with real sensing of its environment and a clear identity. That
closes the Systems Thinking and Dynamics series, and with strategy and delivery, much of the
Structure and Execution group.
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