
What Are Complex Systems? 
Ontology, Epistemology and the Social Turn



I would like to propose a 
question relative to the study 
of complex social systems 
and social complexity.



What would the complexity sciences 
look like if we fully engaged with the 
longstanding contributions of the 
social sciences, humanities, 
philosophy and arts, alongside those 
of the natural, mathematical and 
computational sciences?

Could we create a proper arts and 
sciences of complexity?

This is one possible future.



Why do we want to do 
this?

Thirteen Conditions 

• The complexity sciences 
have significant 
limitations when 
studying social reality 
due, in part, to 
insufficient engagement 
with the social sciences 
and humanities.



My work with policymakers and public 
stakeholders on extreme heat, air 
pollution, urban sustainability, 
inequality and just transitions 
highlights the need for deeper 
engagement with the social sciences 
and humanities to inform effective 
policy and practice.



• Reinventing the wheel: Parts of the complexity 
sciences present computational reformulations of 
established social scientific insights as new theoretical 
advances.

• Social physics: Some mathematical approaches 
remain insufficiently sociological, overlooking 
institutions, meaning and social relations.

• Power, inequality and discrimination: Too much 
complexity research neglects how structural 
inequalities, discrimination and hierarchies of power 
shape emergence, self-organisation and social change.

• Cross-domain explanations: Mechanisms from 
physical and biological systems are sometimes 
transferred to social systems without sufficient 
theoretical or empirical justification.

• Technique without theory: Computational 
sophistication and big-data analysis sometimes take 
precedence over substantive social theory and 
explanation.



• Neglecting psychology: Significant areas of the 
complexity sciences give insufficient attention to 
emotion, irrationality, unconscious processes and 
collective psychology.

• Misrepresenting social reality: These limitations can 
produce explanations and models that fundamentally 
misrepresent how social systems are organised, 
maintained and transformed.

• Consequences for policy and practice: Such 
misrepresentations can lead to serious problems when 
complexity research informs policy decisions, 
interventions and institutional practice.

• Intellectual hegemony: The dominance of particular 
theories, methods and disciplinary traditions within the 
complexity sciences can marginalise alternative 
perspectives and make substantive disagreements 
difficult to recognise or address.







Quick timeline

• 1900s and back – initial systems thinking

• 1940s - Emergence of systems science

• 1980s –Santa Fe Institute

• Waldrop’sComplexity

• 1990s –Complexity turn in social sciences

• Urry special issue in Theory, Culture,

Society

• 2020s –Social turn in complexity



The adjacent possible

Scholars working in and with the social 
sciences and humanities have always 
been a key part of complexity’s history

Despite this work, the dominant route of 
travel has been from the natural and 
computational sciences to the social 
sciences and humanities.

Data science degrees are a good 
example.
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But I am NOT a complexity scientist or systems scholar . . .



In the Atlas we went 
on a journey to map 
what people were 
doing to advance this 
social turn in the 
complexity and 
systems sciences.









THEME 5: CHARTING A NEW METHODS TERRITORY

• Where is the qualitative in complexity?

• Embracing complex realism

• The importance of mixed-methods

• Case-based complexity

• Cases, clusters and trajectories

Ontology, epistemology, 
methodology 





Some Key Insights



First, the social turn is partly about 
overcoming the disciplinary boundaries 
that have marginalised longstanding 
contributions from philosophy, the social 
sciences, humanities and arts to 
understanding complexity.

Back to the future



Second, there is 
value from 
embracing 
different 
ontological and 
epistemological 
framings.

Ontology 
Epistemology



The complexity sciences have always 
struggled with a key question that, in 
many ways, has been part of their unique 
contribution: 

To what extent are physical, 
biological, psychological, social 
and ecological systems similar 
versus different?

For example, 

• Is the swarm behaviour of humans 
similar to bees?

• Are bottom-up models adequate for 
human organisations, where 
emergence is also shaped by 
hierarchy, power and deliberate 
steering?



How one answers this question is linked to 

• The ontological position that one holds
• What one assumes, epistemologically 

speaking, can be known about the 
complex worlds in which we live

• The methods one uses
• And, finally, one’s approach to the the 

epistemological transferability of  key 
concepts and theories





We took the Ontological and Epistemological 
position of Complex Realism

David Byrne — Complex realism

• Social reality is ontologically real, complex, emergent, 
historically constituted and open. 

• Social outcomes arise through interacting causal mechanisms 
and configurations rather than simple linear causes, and those 
mechanisms operate differently under different conditions. 

• Because social reality is open and complex, it can never be 
captured completely by any single model or method; 
explanation therefore requires attention to cases, 
configurations, context and multiple forms of evidence. 



OTHER ONTOLOGICAL/EPISTEMOLOGICAL POSITIONS

Margaret Archer — Morphogenetic ontology. Social reality comprises distinct but 
interacting domains of structure, culture and agency, each with irreducible emergent 
properties and causal powers. Their interplay over time reproduces (morphostasis) or 
transforms (morphogenesis) social conditions.

Manuel DeLanda — Assemblage ontology. Social reality consists of heterogeneous 
assemblages of people, institutions, technologies and material infrastructures whose 
interactions generate emergent properties and capacities irreducible to their components 
or our concepts of them.

John A. Smith & Anna Wilson — Radical ecological ontology. Social reality is part of a 
wider emergent ecological reality, with social systems organising themselves through 
dependence on biological, material and environmental processes (auto-eco-organisation), 
understood through an epistemology of auto-exo-reference.

Edgar Morin — Complex ontology. Reality consists of open, recursive systems in which 
parts and wholes mutually shape one another, with emergence arising through the interplay 
of order, disorder and organisation, and autonomy dependent on the environment (auto-
eco-organisation).



What they share

• Ontologically: Social reality is 
emergent and non-reductionist, with 
properties and dynamics irreducible 
to its constituent parts or underlying 
psychological, biological and 
physical processes. 

• Epistemologically: Understanding 
that social complexity requires:

• interrogating the methods we use
• Thinking through what data or 

empirical evidence is useful 
• Rethinking how to model complex 

causality 
• Elevating the importance of lived 

experience, and engagement with 
stakeholders.



Third, rethink core complexity 
concepts





Fourth, develop a 
critical complexity

Make power, inequality, 
domination, oppression, 
discrimination and politics 
constitutive features of complex 
social systems, not peripheral 
variables.

We also need to think about the 
material (physical, biological, 
structural) realities of social 
complexity. 



Fifth, embrace 
methodological 
pluralism

Computational, 
quantitative, 
qualitative, historical, 
configurational and 
case-based methods, 
organised around the 
problem rather than 
disciplinary loyalties.









Sixth, become genuinely 
transdisciplinary

Ground research in lived experience 
and everyday life. Working with 
stakeholders in the public and private 
sectors





Seventh, embrace a social 
complexity imagination

• BACK TO THE FUTURE

• In the spirit of C. Wright Mills, advancing 
transdisciplinary complexity requires a 
social complexity imagination.



Seventh, embrace a social 
complexity imagination

Odilon Redon
The Eye like a Strange Balloon Mounts 
toward Infinity (L'Œil, comme un ballon 
bizarre se dirige vers l'infini) 1882

https://www.moma.org/artists/4840-odilon-redon


The social complexity imagination

• Imagination 1: Moving beyond the traps — avoiding the recurring 
simplifications that distort complex social reality: reductionism, linear 
causality, disciplinary silos, methodological rigidity, and the tendency to 
mistake models for the world.

• Imagination 2: Observing the larger universe — widening the field of vision so 
that cases are situated within broader relational, historical, institutional, 
ecological and multilevel contexts.

• Imagination 3: Accepting complexity psychologically — developing the 
capacity to live with ambiguity, uncertainty, contradiction, incompleteness and 
limits to control rather than continually forcing closure.

• Imagination 4: Adopting a critical complexity — bringing questions of power, 
inequality, exclusion, history, politics and positionality into complexity thinking, 
rather than treating systems as politically or socially neutral.



Experiments in permeability: calcite and blood cells (no. 3). Microscopic photography by Esmee Geerken, 2022

Finally, seek to create 
unfinished spaces



The unfinished space

• The art of incompleteness — accepting that complex systems cannot 
be exhaustively captured, modelled or explained; incompleteness is a 
condition of inquiry, not merely a methodological failure.

• Unease and comfort — learning to remain productive in uncertainty, 
contradiction and partial knowledge rather than forcing premature 
closure.

• A thousand plateaus — resisting the idea of a single privileged level, 
theory or pathway; complexity is distributed across multiple interacting 
scales, domains and trajectories.

• Permeability and pores — keeping disciplinary, conceptual and 
methodological boundaries open enough for ideas, methods and 
evidence to move across them.



The unfinished space

• Organizing emergence — recognising that emergence is not simply 
spontaneous bottom-up self-organisation; it can be channelled, 
constrained, enabled, designed around and shaped by institutions, 
power and hierarchy.

• Becoming transdisciplinary — moving beyond simply combining 
disciplines toward changing how problems themselves are framed and 
investigated.

• Becoming educated — treating complexity as something that requires a 
different intellectual disposition: learning how to think relationally, 
historically, contextually, reflexively and across scales.

• The terrain not yet grasped — acknowledging what complexity science 
still does not adequately understand, particularly as it moves more 
deeply into social complexity. Those things we do not know and do not 
know we do not know.



My colleagues and I have asked: 

• What would the complexity 
sciences look like if we fully 
engaged with the social 
sciences, humanities, 
philosophy and arts?

• Could we create a proper arts 
and social sciences 
complexity?

• I explored several outcomes 
from this pursuit.

• We obviously still have a lot of 
work to do. 



What next?
Let’s chat
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