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•general acknowledgement that the study of 

complex phenomena introduces a paradigm shift

from classical (Newtonian) scientific strategies 

(Prigogine 1997, Walby 2007, Ulanowicz 2009)

‘The Complexity Turn’



Machine age thinking

ANALYSIS

Structure

How things work

Yields knowledge

Describe

Look into things

Systems thinking

SYNTHESIS

Function

Why things work as they do

Yields understanding

Explain

Look out of things
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Complexity as a systems property 
(ontology)

Complexity Theory 
(epistemology)

Ethics of Complexity
(ethics)

Shift in all three realms
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Complexity as a systems property 
(ontology)

Shift in all three realms

• shift from things/structure to relations 

• underlying organising principles (self-

organising organisms) are NB

• context matters, functionality changes

• feedback loops matter 

• emergent properties are real
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Complexity Theory 
(epistemology)

Shift in all three realms

• ‘theories of complexity’ (Chu et al 2003)

Theories influencing/populating SES literature:

� CAS theory (Holland, Levin, Gell-Man) 

� Systems Theory (Meadows)

� Network theory (lbert-László,  Barabási, Newman)
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Complexity Theory 
(epistemology)

• in absense of a unified theory, concepts 

form a part of a ‘rhetorical hybrid’ (Thrift 

1999)

•share some observable characteristics

•SES literature marked by generic SES 

properties:
• Diversity & redundancy

• Connectivity

• Slow & fast feedback variables 

(Biggs et al 2012, 2015)
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Ethics of Complexity
(ethics)

Shift in all three realms

1) Utilitarianism unworkable: impossible to 

predict and calculate all possible future 

benefits & cost

2) rule-based system will only provide partial 

perspectives, context matters
3) = ethics of uncertainty

there is no guarantee that decisions about what is ethical will
lead to desired outcome
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Complexity thinking

Complexity 
Ontology

Complexity 
Ontology

Theories of 
Complexity
Theories of 
Complexity

Ethics of 
Complexity

Ethics of 
Complexity
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SES as complex system

1) SES-thinking departs from assumption that 

social + ecological = CAS

2) SES = an emergent phenomena that is 

evolving, adapting and uncertain

3) forms a worldview that allows for holistic 

approach that is critical of reductionist 

engagement



1. Internally inhomogenous system

2. Nonlinear interactions between

parts of the system

3. Net-like causal structure of the

system (high connectivity)

4. Agents that adapt

5. Radical openness

6. Contextuality

Complex

adaptive

system

(CAS)

Make control and prediction of

complex systems very difficult

SES as complex phenomena, emerging

through 6 generators of complexity

Chu, D., Strand, R., Fjelland, R. 2003. Theories of Complexity. Common Denominators of Complex Systems. Complexity, 

8(3): 19–30.





Radical openness

Model
Embedded in

larger system
“Global model”

Chu, D., Strand, R., Fjelland, R. 2003. Theories of Complexity. Common Denominators of Complex Systems. Complexity, 

8(3): 19–30.



Contextuality

• System includes one or more elements that also occur in a different 

system(s) or the system is itself a shared element between more 

than one larger systems.

• In this other system(s) the shared elements take part in causal 

processes different from those included in the original system.

Chu, D., Strand, R., Fjelland, R. 2003. Theories of Complexity. Common Denominators of Complex Systems. Complexity, 

8(3): 19–30.
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Complex systems is a difference of type from 

complicated systems, not a difference of 

degree.

In this sense, a complex system is not a system 

that is remarkably more complicated than a 

customarily complicated system.

Complicated vs Complex

Poli, R. 2013. “A Note on the Difference Between Complicated and Complex Social Systems.” Cadmus Journal, Volume 2(1): 142–147.
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Modelling Complexity

The acknowledgement of complexity lays bare

the dilemma that there remains a gap between

our models and the reality they intend to

depict.
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• Knowledge is partial, the act of choosing 

where to draw the frame or boundary is an 

ethical consideration, not just technical 

• That choice cannot be made from on a pure, 

objective position, but from a position of 

engagement with the system.

• Autonomy, agency  and responsibility shifted 

to the decision-maker and not in checking 

boxes

Implications for Research
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Complexity Thinking: a way to act 
(ethics)

Implications

• always pratial knowledge (Poli 2013)

• demands a plurality of epistemologies

• studied by transdisciplinary, integrative 

and participatory methods (Becker 2010)

• ethics of engagement & responsibility

• calls us to re-think what it means to be 

human



1. New role of the researcher: as facilitator and 

activist

2. because there is no ‘central controller’ in 

complex systems, we should look for alternatives 

to top-down solutions:

- Collective action & participatory approaches

- Designing institutions for sustainability

3. Create spaces for interaction and co-learning

4. Support Transdisciplinary research
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A call to proceed differently



‘Living successfully in a world of systems 

requires more of us than just our ability to 

calculate. 

It requires our full humanity—our rationality, 

our intuition, our compassion, our

vision, and our morality.’

(Donella Meadows)



Complexity thinking suggests that two main 

issues are of utmost importance, namely

• the normative aspect that is inscribed in 

our encounter with complexity and 

• the perpetual critical and reflective 

attitude that an encounter with the 

condition of complexity calls forth

Complexity thinking
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