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ABSTRACT
In this paper the authors consider two contrasting viewpoints; Complex responsive processes which deal with 
interactions in the present, and complex adaptive systems which focus on learning through the production of 
what are called mental models. The paper shows that rather than being contradictory, these viewpoints are – 
at least in some respects - complementary. From the resulting perspective we are able to identify qualitative 
synergies between the two approaches. Complex responsive processes involve reflections on interactions that 
take place in time. But you cannot stop time so these present reflections always refer back to a present now 
gone. Complex adaptive systems are analytic tools. They are not explicitly in the present or in time at all, 
but they shape our thoughts and actions which are in the present. They shape how people behave, respond 
and think in a context. In this way people can combine, or reorganise, the approach to complex responsive 
processes and complex adaptive systems to show how humans address the complex notions of our world.
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INTRODUCTION

The starting point of complexity is interactions 
and what emerges from those interactions. This 
approach defines complexity as ‘emergence 
from interactions’. This open definition al-
lows complexity to apply to different domains 
(Stacey, 2005).

In this paper we consider two contrasting 
viewpoints; Complex responsive processes and 
complex adaptive systems. Complex responsive 
processes deal with interactions in the present 
and involve reflections on interactions that 
take place in time (Stacey, 2011). You cannot, 
however, stop time so these present reflec-
tions always refer back to a present now gone. 
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Complex adaptive systems focus on learning 
through the production of what are called mental 
models (Johnson-Laird, 1983; Johnson-Laird 
and Byrne, 1995). Complex adaptive systems 
are analytic tools. They are not explicitly in the 
present or in time at all. However, they shape our 
thoughts and actions which are in the present.

The paper shows that rather than being 
contradictory, these viewpoints are comple-
mentary for both complex responsive processes 
and complex adaptive systems address how we 
behave, respond and think in a context. This 
means that rather than focussing on the dif-
ferences between the two approaches we here 
seek to identify and explore the strengths and 
similarities of both approaches.

To begin we will clarify our assumptions about 
cognition and language in a social context. This 
will show the need to avoid separating the act 
of knowing from the content of our knowledge.

Cognition and Language

The traditional view of cognition and language 
is based on the metaphor of inside - outside. The 
outside world, or real world is considered to be 
the source of information, and the inside of the 
brain, is considered to be an intelligent processor 
of this information, with the mind embedded 
within it. In this metaphor our observations are 
merely representations of the outside that are 
thought to represent the truth and the brain, and 
the mind within, is the machine that works on 
these observations to extract knowledge.

In the area of operational systems research, 
John Mingers has stated that a large proportion of 
the cognitive science is based on the assumption 
that the human mind works by “manipulating 
objective representations of the environment” 
(Mingers, 1989). By extending this we can see 
that language is used to describe an objective 
world. Words stand for real things that exist 
as a true reality independent of the individual 
observer.

In contrast, more modern views of cogni-
tion such as those of autopoiesis have moved 
away from this distinction between inside and 

outside (Sice, Mosekilde, & French, 2008). 
Cognition is held to be conditional on em-
bodiment, and the ability of an individual to 
distinguish between different states is thought 
to be a consequence of that individual’s specific 
embodied structure.

However, since the observer is a living 
entity, a ‘true’ insight into the domain of knowl-
edge, requires an understanding of cognition 
that takes into consideration the phenomenon 
of living and is also mindful of the observer’s 
role within it.

The theory of the living developed by the 
Chilean biologists Humberto Maturana and 
Francisco Varela, also known as autopoiesis 
(self-creation), defines a living entity as a net-
work of processes of production of components 
that produces the components that: 1) through 
their interaction and transformations continu-
ously regenerate the network of processes that 
produced them; and 2) constitute the entity as 
a concrete unity in the space by specifying the 
topological domain of its realisation as such a 
network (Maturana & Varela, 1980).

Autopoiesis is basic to the living individual. 
What happens to the individual is subservient 
to its autopoietic organisation for, as long as 
it exists, the autopoietic organisation remains 
invariant (Maturana & Varela, 1987). What 
this means is that its identity, and therefore 
its emergent global properties, are generated 
through a process of self-organisation, within 
its network of components. However, we must 
also realise that this process of self-organisation 
is conditioned by a two-way process of local-to-
global and global-to-local causation (Figure 1).

First, there is the local-to-global determi-
nation (‘upward’ causation) through which the 
entity, with its properties, emerges. Secondly, 
there is global-to-local determination (‘down-
ward’ causation), where global characteristics 
constrain or direct local interactions between 
the components. Thus, the internal dynam-
ics of the components (such as neuronal nets 
and metabolic nets) generate and sustain the 
global properties of the autopoietic entity. 
At the same time the global properties (such 
as body, consciousness, mind and emotion) 
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