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Much thanks to Corinna and team for putting this 
conference together and for the opportunity to 
provide this talk today.

Early career researchers and postgraduates . . . 
Hang in there!





The current literature is clear: there is an urgent need 
to apply a complex systems modelling approach to 
public health. 

What is less clear is how to do this effectively. 

Research and practice have shown mixed results, due 
to a series of dilemmas. 



A short list includes: 

a strong tendency to model public health issues instead of interrogating 
the development, implementation and evaluation of systems-level 
interventions

public health practitioners and funding organisations being biased toward 
simple, individual-level, short-term solutions based on clinical trials 

modellers being tone deaf about the roadblocks to applying simulations to 
public health

the need to focus on stakeholder engagement

an overemphasis on computational models over qualitative methods



Fortunately, a small but growing global network of scholars are 
charting new territory. SSC being a great example!!!! J

They are part of a fresh turn in complexity and modelling, 
the social science turn.

This turn (ideally) fosters a transdisciplinary, social complexity 
imagination that, in one way or another, addresses the field’s 
current dilemmas to create new areas of disruptive and highly 
innovative social inquiry. 





The Atlas of social complexity – written with Lasse Gerrits, forthcoming 2024 
Edward Elgar – charts this new territory, seeking to map its present future



In terms of today’s talk, we will outline a set of ‘best practices’
for applying social complexity to public health modelling.

These include:

(1) challenging social physics and reductionism
(2) rethinking complex causality and system dynamics
(3) emphasising co-creation and context
(4) understanding real-world policy making
(5) modelling at multiple levels and with multiple models
(6) developing interdisciplinary methods and using qualitative data
(7) grounding models in rigorous social science
(8) accepting the limits of what modelling can do



Challenging social physics and reductionism

• The difference between computational science and 
computational social science
• We need to challenge the invasion of the physicists
• We need to challenge the naturalization of social systems
• All complex systems are not the same
• Power, 
• psychology of complex systems
• Irrationality

• General complexity versus restricted complexity – Edgar Morin



Rethinking complex causality and system dynamics

• Embracing a configurational approach to causality

• moves research away from searching for the additive or net effect of 
some set of causal conditions (i.e.., factors, events, etc), 
• Exploring the multiple ways that different configurations of causal 

conditions may combined to produce a given outcome. 
• Pushes the researcher to engage in four distinct ways of thinking 

about complex social causality that are, in combination, theoretically 
innovative.







Rethinking complex causality and system dynamics

Causal asymmetry: the idea that the configuration of causal 
conditions that lead to some outcome may be very different 
from the configuration of conditions that leads to the 
absence of that outcome. 



Rethinking complex causality and system dynamics

Equifinality: the idea that different configurations of causal 
conditions can lead to the same outcome.



Rethinking complex causality and system dynamics

Multifinality: here we have the opposite idea: that similar 
configurations of causal conditions can lead to different 
outcomes; or what is also known as counterfactuals. 



Rethinking complex causality and system dynamics

Conjunctural causation: the idea that a single condition 
impacts an outcome through its qualitative causal linkages 
with the other conditions in a configuration. 

How different forms or types of interventions cancel out, 
work against or assist and improve (co-benefits, for 
example) other interventions.



Emphasising co-creation and context

• Interrogating the development, implementation and 
evaluation of systems-level interventions

• Stakeholder engagement and co-creation.
• But it is not always and everywhere necessary. 

• Context, context, context!!!!!



Understanding real-world policy making

• What is politically or policy-wise feasible?
• Who uses models anyway?
• And yet, some models are taking over
• Chatbot, AI, etc.
• Hayles and human machine assemblages – smart machines!

• What type of evidence is necessary to support decision making?
• Modelling versus clinical trials?

• How much evidence is needed to support decision making?



Understanding real-world policy making

• What happens when your model goes against or undermines decision 
making?
• Which politicians, civil servants or policy makers are you working with 

and who are in opposition to them? 
• What are their models?





Modelling at 
multiple levels and 
with multiple models

• We need multiple models
• We need them at multiple levels 

of scale





Developing interdisciplinary methods and using 
qualitative data

• Better positioning simulation within a larger 
suite of methods
• Example: systems mapping to system 

dynamics to agent-based model









Grounding models in rigorous social science

• Where is the social science theory?
• We need to learn more from the theories, 

empirical insights, and critical lens of the social 
sciences.
• We need models to give greater attention to 

relations of power, conflict, inequality.
• We need models to interrogate the 

institutional arrangements that commission 
models in the first place.



Accepting the limits of what modelling can do

• The complexity turn in social science originated out of 
scholars concerned with the limits of scientific inquiry.
• Postmodernism, feminism, philosophy and sociology of 

science, actor network theory and so forth.
• Are many of the concerns we have about modelling 

potentially really about the limits of what we can know 
and do?

• Complex realism: the world is ontologically complex. All 
models are undermined by their evidence. 


