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| 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.

Situation

Characteristics

1. No philosophy of complexity

2. A failure to engage the wider social sciences
3. Reinventing the wheel

4. Old words, new words

5. Obscurantism and mystification

6. Forgetting multilevel thinking and modelling
7. Technique in the absence of theory

8. Learning tools vs. predictive machines

9. Minor role of qualitative research

10. Methodological closing of social scientific mind
11. The dire sound of technicalities
12. Being tone-deaf about the real world

13. Practice does not make perfect

Few attempts to define an epistemology and ontology for
social complexity

Assumption that the social sciences can be ignored because
the complexity sciences would offer superior insights
Reinventing existing insights from the social sciences that are
then presented as new insights

Rebranding existing insights using terms from the complexity
sciences

Scientific overreach and complicated jargon combine to
suggest that life’s biggest questions are uncovered

Despite the transdisciplinary approach of social complexity,
almost all research focuses on a single level of analysis.
Focus on computational methods and big data pushes social
theory out of sight

The ability to learn from simulations is replaced by a desire
to predict and control social complexity

Dominance of quantitative research and quantification of
data established a blind spot for qualitative data and
methods

Shying away from advances in computational methods sees
many social scientists becoming illiterate with such methods
Going into a spiral of ever-smaller technical refinement while
losing the bigger picture out of sight.

Advanced analyses are coupled to crude recommendations
that fail to appreciate the complexity in the target domain
Pragmatic and rushed adoption of the complexity sciences
by practitioners constitutes verbal detritus

Table 1: Overview of the thirteen situations.
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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.
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Quick timeline

* 1900s and back —initial systems thinking

* 1940s - Emergence of systems science
« 1980s —Santa Fe Institute
« Waldrop’s Complexity

« 1990s — Complexity turn in social sciences

« Urry special issue in Theory, Culture,

Society

» 2020s — Social turn in complexity
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In the Atlas we went
on ajourneyto map
what people were
doing to advance this
socialturn in the
complexity and
systems sciences.
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THEME 2: COGNITION, EMOTION AND CONSCIOUSNESS

CHOS:
CHO6:
CHO7:
CHO8:
CHO09:
CH10:
CH11:

Theme 2 Introduction

Autopoiesis and Cellular Cognition

Bacteria and the Brain

Immune System Coghnition

Brain-Based Cognition, Emotion and Consciousness
The Self

Human-Machine

THEME 3: DYNAMICS OF HUMAN PSYCHOLOGY

CH12:
CH13:
CH14:

CH12:
CH13:
CH14:
CH15:
CH16:

Theme 3 Introduction
Human Psychology as Dynamical System
Psychopathology of Mental Disorders

Healing and the Therapeutic Process

Mindfulness, Imagination and Creativity

CH15:

THEME 4: LIVING IN GLOBAL-ECOLOGICAL
SOCIAL SYSTEMS

CH16:

CH17:
CH18:
CH19:

Theme 4 Introduction

Complex Social Psychology

Collective Behaviour, Social Movements
and Mass Psychology

CH20:
CH21:
CH22:
CH23:
CH24:
CH25

Configurational Social Science

The Local and the Global: Complexities of Place
Socio-Technical Life

Governance, Politics and Technocracy

The Challenges of Applying Complexity
Economics in an Unstable World

: Resilience and all that Jazz

THEME 3: DYNAMICS OF HUMAN PSYCHOLOGY

Theme 3 Introduction

Human Psychology as Dynamical System
Psychopathology of Mental Disorders
Healing and the Therapeutic Process

Mindfulness, Imagination and Creativity




THEME 2: COGNITION, EMOTION AND CONSCIOUSNESS

CHO5: Theme 2 Introduction

CHO06: Autopoiesis and Cellular Cognition

CHO7: Bacteria and the Brain

CHO08: Immune System Cognition

CHO09: Brain-Based Cognition, Emotion and Consciousness
CH10: The Self

CH11: Human-Machine

THEME 3: DYNAMICS OF HUMAN PSYCHOLOGY

CH12: Theme 3 Introduction

CH13: Human Psychology as Dynamical System
CH14: Psychopathology of Mental Disorders
CH15: Healing and the Therapeutic Process

CH16: Mindfulness, Imagination and Creativity

THEME 4: LIVING IN GLOBAL-ECOLOGICAL
SOCIAL SYSTEMS

CH17: Theme 4 Introduction

CH18: Complex Social Psychology

CH19: Collective Behaviour, Social Movements
and Mass Psychology

CH20: Configurational Social Science

CH21: The Local and the Global: Complexities of Place

CH22: Socio-Technical Life

CH23: Governance, Politics and Technocracy

CH24: The Challenges of Applying Complexity

CH25 Economics in an Unstable World

CH26: Resilience and all that Jazz

THEME 4: LIVING IN SOCIAL SYSTEMS

CH17:
CH18:
CH19:

CH20:
CH21:

CH22:
CH23:

CH24:

CH25:
CH26:

Theme 4 Introduction
Complex Social Psychology

Collective Behaviour, Mass
Psychology and Social Movements

Configurational Social Science

The Local and the Global:
Complexities of Place

Socio-Technical Life

Governance, Politics and
Technocracy

The Challenges of Applying
Complexity

Economics in an Unstable World

Resilience and all that Jazz




Ontology, epistemology,

methodology
THEME 5: CHARTING A NEW METHODS TERRITORL
T :/‘  Where is the qualitative in complexity?

* Embracing complex realism

= * The importance of mixed-methods
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* (Case-based complexity
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Complexity WILEY

Social Human Complexity and Global Challenges:
Theoretical, Methodological, and Empirical Contributions for
Transformative Change

| RESEARCH ARTICLE CELTED

Imagining a Social Turn in Systems and Complexity Sciences

Jennifer Badham' | Corinna Elsenbroich®(") | Dean Thompson®{} | Max French*{") | Jonathan Wistow' (") |
Andrea Hurst’(") | Rob Wilson®{) | Patrik Nordin’ (") | Alison Heppenstall®{"} | Cristina Costa’({") | Jari Autioniemi’ (") |
Lasse Gerrits'’(") | Brian Castellani'

'Durham Research Methods Centre & Department of Sociology, Durham University, Durham, UK | *School of Health and Wellbeing, University of
Glasgow, Glasgow, UK | *Department of Applied Health Sciences, University of Birmingham, Birmingham, UK | *Newcastle Business School,
Northumbria University, Newcastle, UK | NRF SARCHI Chair (Identities and Social Cohesion in Africa), Nelson Mandela University, Gqeberha,
South Africa | ®School of Sociology and Criminology, Manchester Metropolitan University, Manchester, UK | “School of Management, University of
Vaasa, Vaasa, Finland | ®School of Urban Studies & Social Policy, University of Glasgow, Glasgow, UK | Durham Research Methods Centre &

Department of Education, Durham University, Durham, UK | "Institute for Housing and Urban Development Studies, Erasmus University
Rotterdam, Rotterdam, Netherlands



Some Key Insights




Back to the future

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.




Ontology

Epistemology ™™/

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




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

For example,

* |Isthe 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

e The methods one uses

* And, finally, one’s approach to the the
epistemological transferability of key
concepts and theories




Underlying reality
Same, same Similar on the surface, similar underneath

Same, but really different Similar on the surface, fundamentally different underneath

Different, but really same Different on the surface, fundamentally similar underneath

Different, different Different on the surface, different underneath




We took the Ontological and Epistemological
position of Complex Realism

David Byrne — Complex realism

* Socialreality 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.
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Within the network are

The most influential - S s ,, different communities.
- T - ’/

Fourth, develop a scholarsare isualy < g > s demonsttion
e ® ° largest font g '
critical complexity g

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

Names on the periphery
are less densly connect-
ed than those at the
centre.

We also need to think about the

material (physical, biological,

structura l) reg lltleS Of SO Cia l The diffusion network of intersectionality. The nodes are scholars who have published on
intersectionality. Directed edges are drawn from scholars publishing on intersectionality

com p lexrty for the first time (edge source) to published scholars whom they cite (edge target).




Fifth, embrace
methodological
pluralism

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

Quantitative
Oriented

Systems

Qualitative

Oriented

Oriented
A
System Causal Loop P.thch
Dynamics Diagrams CHes 3
Bayesian Soft Systems
Belief Networks Methology
Cynefin
Participatory
Systems
Mapping
Fast & Bespoke Case-Based.
| Agent-Based Systems Mapping
; Modelling
AM-Smart
Methods
Case-Based Process
Density Tracing
Modelling
Dynamic Pattern
Case-Based Synthesis
Computational
Modelling

Configurational
Oriented

Trajectory-Based
QCA



COMPLEX-IT

Beta Version 1.0.1
Run Online or Download for R-Studio

Agio-a

WEB DOWNLOAD
VERSION VERSION

3

Do you want to set a seed for reproducible
results?

Socialisolation  Get.NHS.Health.check
45233 32759

48155 3083
Build Your Model

Confirm & Explore Your Model

45562 2802

45854 442

(x = km@uclusters, dist

Run Scenario Simulations
Run Data-forecastingclassification

Systems Mapping Tab

Export Your Results.

Justified Stories with Agent-Based
Modelling for Local COVID-19 Planning
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Modeling Complex Systems Macroscopically:
Case/Agent-Based Modeling, Synergetics, and
the Continuity Equation

RAJEEV RAJARAM' AND BRIAN CASTELLANP?
! Department of Mathematical Sciences, Kent State University, Ashtabula, Ohio 44004; and °Department of
Sociology, Kent State University, Ashtabula, Ohio 44004

Physica A 453 (2016) 35-43

Contents lists available at ScienceDirect

Physica A

journal homepage: www.elsevier.com/locate/physa

An entropy based measure for comparing distributions of @cﬂ,ssm,k
complexity

R. Rajaram®*, B. Castellani”

2 Department of Math. Sci., Kent State University, USA

The Utility of Nonequilibrium Statistical
Mechanics, Specifically Transport Theory,
for Modeling Cohort Data
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IHS
Making cities work P = L D E R

Unravelling complexity

About us Methodology Collaborate Labs Events

About Education Research Advisory and Training Alumni Contact

About us

POLDER, an acronym for Policy Decision-support and Evidence-based Reasoning,
is a research initiative led by the Institute for Advanced Study at the University of

Amsterdam. We are a community of researchers and associated partners working
with complexity theory and computational modelling to support policymakers. For
our research and education we mobilize researchers from the UvA, and beyond, to
form interdisciplinary teams.

IHS to the core

WDurham INSTITUT RHONALPIN DES SYSTEMES COMPLEXES
Universit Study Wider Student Experience Student support Research and business
; Notre réseau v _

@ Home / Research and business / Institutes and Centres / Research Methods Centre

ENCE APPEL A PROJETS DIFFUSION DE SAVOIRS

Research Methods

Centre

We work with scholars and non-academic partners to develop ¥
interdisciplinary methods training and research.




Seventh, embrace a social
complexity imagination

* Inthe spirit of C. Wright Mills, advancing
transdisciplinary complexity requires a

social complexity imagination.
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Seventh, embrace a social
complexity imagination

Odilon Redon
The Eye like a Strange Balloon Mounts

toward Infinity (L'CEil, 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.



Finally, seek to create
unfinished spaces

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



The unfinished space

* The art of incompleteness — accepting that complex systems cannot
be exhaustively captured, modelled or explained; incompletenessis 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.

* Athousand 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 | have asked:

* Whatwould 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?

* |explored several outcomes
from this pursuit.

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