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Real-World Question
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* Uncertainty: Knowing too little & Knowing too differently

* Logical mistakes may lead to ‘wrong’ decision
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Technical / Behavioural’ challenges

‘Technical / Dynamics’ ‘Behavioural’

e Stock, flows & accumulation Level of mental effort

e Exponential growth Effort time
e Time delays Questioning assumptions

e Long timescales

. Contradictory goals
e Interdependencies ys

i Lack of self-reflection
» Nonlinear processes ack ot selr-retlectio

Impatience, frustration
* etc...
etc..
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* To know our stake-
holders

e Learn to communicate

e Learn to ‘model’ them
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e Parameters:

Physical
Economic
Demographic
Beliefs
Values

Beliefs 'Values

*Climate sensitivity: the rise on global
temperature per CO2 doubling

eLevel of mitigation: How much should
we reduce the human global emissions
by?

Critical temperature: “critical temperature
value” past which human activity and GDP
will be affected

*Speed of mitigation: By when?

eCost: How much can we afford to
pay?

*Earth carrying capacity: maximum number
of people who could live on the Earth
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Mental Numerical

representation of representation of
reality reality

Which representation
is more ‘effective’?
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Emergence definitions from Computational mechanics

e Pattern Recognition

o Efficiency of prediction

e Intrinsic emergence

* Emergence of causal power
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Modelling Purpose

Model Type

Predict/Retrodict

Single
System

Understand system functioning

Toy Shuttle Concept
models models models

Understand causal relations

Concept Shuttle Toy
models models models

Explore system behaviour

P ———
Single
System

Build tools for others to use

Shuttle Single Toy
models System models

Train specific skills and develop
useful learning attitudes;

Shuttle Toy
models models

Foster communication and
collaboration.

Toy Shuttle Concept

models models models




