
autonomy
life and mind seminar 
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“Autonomy is not an all-or-nothing 
property. It has several dimensions, and 

many gradations”

Boden 1996



“The goal is to study complete integrated intelligent 
autonomous agents”. From the context it appears that the 

notion of autonomy is used here in the sense of tether-
free robots, where all the energy and computational 

requirements are stored on board the robots.”

Brooks 1991a



“Any embodied system designed to satisfy 
internal or external goals by its own actions 

while in continuous long-term interaction with 
the environment in which it is situated”

Beer 1995



“The term ‘autonomous’ is commonly used in 
characterizations of self-organization to capture 

the fact that the order observed in a self-
organizing system has to be explained by appeal 

to the intrinsic nature of the system itself.”

Wheeler 1997 



“According to the enactive approach, agency and selfhood 
require that the system be autonomous.  An autonomous 

system is a self-defining or self-determining system, by contrast 
with a system defined and controlled from the outside or a 

heteronomous system.” 
Thompson 2005 

Similarly, Weber and Varela (2002) identify the “‘constitution of 
an identity’ as the governing of an autonomy principle”.



Boden (1999) states that “metabolism is a type of material 
self-organization which, […] involves the autonomous use 
of matter and energy in building, growing, developing, and 

maintaining the bodily fabric of a living thing.” 

Her conclusion is that 
“metabolism is necessary, so strong A-Life is impossible”

A similar usage of the word “autonomous” can be found in 
Moreno and Ruiz-Mirazo’s (1999) paper on metabolism. 



Some issues in the notion 
of a system’s autonomy
Eduardo Izquierdo



Some issues in the notion 
of a system’s autonomy
1. Death
2. Artificial versus real world rules
3. The self in self-determining systems
4. Time-scales
5. Continuity of autonomies



“Autonomy is defined by two hypothesis: 1) autonomous 
systems are operationally closed, and 2) they show a 

dynamic metastability by which they maintain their state 
trajectories for ever within their viability domain”

Bourgine & Varela 1991

“Autonomous systems are recursively self-
maintaining far-from-equilibrium systems; i.e. they 

shift their self-maintenant processes so as to 
maintain self-maintenance as the environment shifts”

Birckhard 1999

“Self-asserting capacity of living systems 
to maintain their identity through the 
active compensation of deformations.”

Maturana & Varela 1972/1980
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What does it mean for a system 
to be determined by something?

1. What the system will do next is 
determined by that something (the state 
of the variables of the system). 

2. What the system will be next is 
determined by that something (the state 
of the parameters of the system)

3. ??



What does the ‘self ’ in 
self-determination mean?

1. ‘Self ’ as in the set of variables and laws 
that constitute the system of interest that 
one defines as an observer.

2. ‘Self ’ as in human experienced self.

3. ‘Self ’ as autopoietic unity 

4. .. ??
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Interesting behavior, adaptive behavior..

if our interest is to understand ‘autonomy’ in the 
context of the nature of living organisation... 

“An individual’s autonomy is the greater, 
the more its behaviour is directed by 

self-generated (...) inner mechanisms..”
Boden 1996

Shift of focus: 

Instead of how self-determined, self-generated, 
self-asserted a system is.. 

how varied in determination a system can be. .. ?
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if autonomy is (among other things) a function of the 
timescale and the variation of determination, then there 
should be a threshold and a continuity of autonomies

very autonomous

not autonomous at all
all possible systems



Non-living autonomous systems
Nathaniel Virgo














