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I take Foresight to be part of a wider 

activity, known for now as Futures 

Studies – the purpose of which is to 

understand and alter our 

relationships with our futures. 

 

STI foresight: a forwards look to the 

possibilities and potential value of 

existing scientific knowledge and its 

means of creation  

 

Futures Studies and Foresight 
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1. Natural role of foresight 

community to develop its capacity 

2. New knowledge and in new forms 

3. New knowledge structures exist 

4. New relationships with the future 

exist 

Why develop foresight methods 

and methodologies?  
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Complexity (paradigm) 

 

Anticipatory systems (Rosen: 

ontology) 

 

Post-Normal Science (Funtowicz and 

Ravetz: epistemology) 

 

Intersubjectivity and Affect (e.g. 

Husserl: metaphysics)  

 

Methodology: conceptual or 

theoretical basis for methods 

to discover and interpret 

knowledge 
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Generated exponentially from new 

knowledge 

 

Contributes to a sense of 

uncertainty and frailty of what is 

known (ontology) 

IGNORANCE 
(an absence of known knowledge) 
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Asymmetric social knowledge 

production 

 

Awareness of unrecognisable 

patterns and inter-connections 

 

An unfounded confidence in (fallible) 

‘scientific’ knowledge 

 

A state of anxiety over “unknown 

unknowns” 

 

 

 

 

 

 

 

 

Ontological ephemerality and 

frailty 

Ontology: what we take to exist in reality 

Ephemerality: short-lived, temporary 

Ontological 

“security”:  

Have a reliable 

sense of 

‘knowing’ and 

therefore 

anticipatory 

capacity in 

relation to the 

environment 

and resolutions 

of disharmony  
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The importance of fallibility 

Knowledge 

about 

futures 

Ontological 

Frailty and Uncertainty 

Complexity 

Post-normalcy 

Anticipatory systems 
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“An anticipatory system is a natural 

system that contains an internal 

predictive model of itself and of its 

environment, which allows it to 

change state at an instant in 

accord with the model’s predictions 

pertaining to a later instant” (Rosen 

1985, p341). 
Rosen, R. (1985). Anticipatory systems : philosophical, 

mathematical and methodological foundations. Oxford: 

Pergamon. 

 

 

 

 

Foresight as anticipatory 

system 

Modeling  Relations 
- Relations between model, effector and 
whole system, which includes the model 



S 

M 

E Input 

Output 

Anticipatory System (Rosen 1985, Louie 

2010) 

MS is a composite system 

M is a predictive model – by looking 

at a present state of M, one obtains 

information pertaining to a future 

state of S. 

 

M is equipped with a set E of effectors 

that operate either on S itself or on 

the environmental inputs to S, in 

such a way as to change the 

dynamical properties of S.  

An anticipatory system S entails the 

following: 

 

S possesses a model subsystem M; 

there is an orthogonality between 

the model M and the collection of 

observables of S ~ M; 

 

the rate of change (the adaptation) 

of observables of S ~ M depends on M; 

the effect of the model M creates a 

discrepancy – S would have behaved 

differently if M were absent. 

“An anticipatory 

system is a natural 

system that contains 

an internal 

predictive model of 

itself and of its 

environment, which 

allows it to change 

state at an instant 

in accord with the 

model’s predictions 

pertaining to a later 

instant” (Rosen 1985, 

p341). 

Modeling  
Relations 
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Environm

ent 

 

Foresight as explicit 

anticipatory system 

System 

 

Models 

Sensing 

Effectors 
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What are the modelling relationships? 

 

What are the effectors? 

Foresight as anticipatory 

system 

All systems, have a distinct quality called organization [which…] 

has to do with more than purely structural or material aspects. For 

example, organization includes all relations between material 

parts, relations between the effects of interactions of the material 

parts, and relations with time and environment, to name a few. 

From: 

https://en.wikipedia.org/wiki/Robert_Rosen_(theoretical_biologist) 
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“The management of complex natural and 

social systems as if they were simple scientific 

exercises has brought us to our present 

mixture of triumph and peril.  

 

[The] role of science, still essential, is now 

appreciated in its full context of the 

uncertainties of natural systems and the 

relevance of human values. 

 

We now see that the complexity of policy 

problems corresponds to the complexity of the 

relevant knowledge. The maintenance and 

enhancement of quality, rather than the 

establishment of truth, is the key problem for 

science in the post-normal age. 

Accomplishing this requires […inter-alia…] 

mutual respect among participants in a 

dialogue, and a recognition that no side 

necessarily has a monopoly of truth or 

morality” 

Ravetz 1999, p653 

Post Normal Science 
(Funtowicz and Ravetz 1993, Ravetz 1999) 

An early but 
still relevant 
approach to 
complexity… 
 
and fallibility 
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High stakes, high uncertainty  

Funtowicz and Ravetz 1993, p745 

A Chair in PNS 

was established 

at University of 

Bergen in Dec 

2014. 

 

An 

interpretation 

of PNS “Post 

Normal Times” is 

being developed 

by Sardar, 

Sweeney et al 

after Sardar 2010. 
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Operationalising PNS as Post 

Normal Times 
Sardar and Sweeny (2015) 
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Operationalising PNS as Post 

Normal Times 
Sardar and Sweeny (2015) 
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Psychological relation between 

people... 

…shared (or partially 

shared) divergences of meaning 

 

Plays a role in establishing the truth 

of propositions, and constituting 

the so-called objectivity of objects. 

 

Affect is a prime organizer of 

experience 

 

Intersubjectivity  
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“Three notable human 

preoccupations that shape the 

future as a cultural fact […]  

imagination,  

anticipation and  

aspiration…” 

 

“… We need not only to examine the 

emotions that accompany the future 

as a cultural form but also the 

sensations that it produces: awe, 

vertigo… [p237]” 

The Future as Cultural Fact* 

*Arjun Appadurai (2013), The Future as Cultural Fact, Essays on the Global Condition, 
Verso  

Affect 
(emotions,  

sensations 

feelings… 
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Re-adjusting perspectives 

 

Knowledge 

about futures 

Relationships 

with futures 

Natural 

Worlds: what 

it means to 

control 

nature, as if 

humans had 

no 

intersubjectivi

ty 

Socio-cultural 

‘human’ worlds: 

what it means to 

be human and 

intersubjective 
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… mediates (between) 

knowledge and action, and 

hence has causal power. 

Anticipation as process… 
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Anticipation 

Anticipation as part of the 

temporality of being (Cf Heidegger) 

 

Anticipation gives absence meaning 

 

Anticipation causes effects and 

stability 

 

Values and the anticipation of value 

is central to the relational model. 
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Re-adjusting perspectives 

 

Knowledge 

about futures 

Relationships 

with futures 

Ontological 

Anticipatory process  

Responsibility  

Complexity 

and Systems 

Ethical 
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“The contemporary imperative of 

responsibility requires that responsibility 

be adequate to the sphere of influence.  

 

This very reasonable demand, however, 

moves ethics from the tangible sphere of 

spatially delimited rights and duties to 

compatriots and contemporaries, 

towards the open and unlimited realm of 

beings and organisms unborn and 

unknowable…  

 

…Our moral duty, […] is to ensure the 

future of Being and human spontaneity.”  

 

Responsibility  

Barbara Adam (2011) Towards a Twenty-First-Century Sociological Engagement with 

the Future, Insights Vol4, 11, University of Durham Institute of Advanced Study 
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“Crucially, predictable uncertainty 

leads to anticipation as an affective 

state, an excited forward looking 

subjective condition characterized 

as much by nervous anxiety as a 

continual refreshing of yearning, of 

‘needing to know.’” 

 
Adams, V., M. Murphy, et al. (2009) 

 

Anticipatory Regimes 
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On ethics in Futures Studies – recent 

Special Issue of Futures Journal 2015 

Gary et al : Hines and Gold (2013) 

noted that Professional Futurists 

(as a body) lacked, among other 

things, professional ethics (inter 

alia) 

Bateman “to focus more broadly 

on expanding and deepening the 

choices of what students learn” 

[by relinquishing control]  

Celaschi and Celi: “Advanced Design 

communicates directly […] in an 

attempt to re-establish common 

interests and virtuous relationships” 

Poli: Be sure that the relevant agents 

are generating their [own] future. Or 

at least, that the generation of new 

futures exceeds the consumption of 

the available future 

 

 

Re-adjusting perspectives 

Knowledge 

about 

futures 

Relationsh

ips with 

futures 
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Humankind is capable both of 

destroying itself and of human 

flourishing 

 

Foresight should be understood and 

practiced as an inherent and largely 

explicit anticipatory system 

 

Anticipation is a causal process and 

requires ethical governance and 

responsible practices 

Summary  
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