A couple of methods in more
detall

Matt Hare, hare@gmx.de 2011 — Summer School



Hands-on Exercise

Cognitive mapping Group model building
 Class: Interview « Class: Workshop
 Number: individual = Number: small group

«  Goals  (Goals
— Knowledge  Knowledge elicitation
elicitation » System/Problem
— System/Problem identification
identification « Measures identification
— Measures e ... others?

identification



Both create a causal model of the
management system







Why Causal Models are Great!

Provides the investigator with an automatic

structured model of what the person thinks,
without extra processing

— ¢c.f. interviews

Provides automatically a qualitative theory
of the system according to the person
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(causal loop modelling)

Daniel, Ferrand, Hare etal
AquaStress Project



Cognitive mapping and
Group model building

« ... are contrived methods

« used when it is difficult for people to explain
how systems work (even when they know)
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1. SH individual cognitive map
(causal loop modelling)

Daniel, Ferrand, Hare etal
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Figure 3. Blue Group — Session 1
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Urban water management

[} matthew. water game./ aaMonte. mdl
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2. Scientists' agent-based
model
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Urban water management

4. SH use - gaming and discussions

5. SH agreed workbook of
recommendations
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EU Water Framework Directive

2. SH integrated causal model & use
(Group Model Building (c.f. Vennix, 1996)) il

PartizipA



EU Water Framework Directive

Measures

Ecological
Efficiency

Needed Further

Accep-tance control Effects

Measure 1

Measure 2

Expert
interviews

Simulation
model

From group model building
discussions

3. SH use - Multi-criteria assessment

e

w

PartizipA



A method for use in cognitive mapping and

group model building



Causal Loop Modelling
(based on Vennix, 1996)

[1 Starting point and question wording matters...

[1What are the drivers of and barriers to high water
consumption?

water
consumption




Causal Loop Modelling

[11st order causes




Causal Loop Modelling

[12nd order causes




Causal Loop Modelling

[13 order causes

msl



Causal Loop Modelling

[1 Feedbacks — the impact of water consumption

-




Causal Loop Modelling

[0 Qualifying the relations Qualifying their strength

+ proportional relationship A 10t‘:‘
- inversely proportional relationship »>0me
., Little

Little




A method for allowing people to identify

strategies and test them using a group model




Causal Loop Modelling

[ Identify positive and negative feedback loops

Q@ positive feedback loop
(& negative feedback loop

Little




Feedback loops and their
meaning

[INegative loops

- fluctuate value of variable around an
equilibrium

- not good if you want to change that variable
[1Positive loops

- lead to exponential changes in variable away
from equilibrium

- not good if you want to stabilise that variable



Joint use of model

[1 Mark the variables by which criteria of success to be
measured

- e.g. for multi-criteria evaluation of strategies

Little




Joint use of model

[1 Mark the leverage points of the system
- assess the current level of factors (high, medium, low)
- assess where you can act upon the system to improve it
- look out for positive and negative feedback loops
- deal with positive feedback loops carefully




Joint use of model

[1 Specify strategies for acting upon the system in
these areas, perhaps adding to model

[1determine their effect on the model




Joint use of model
[1 Strategy testing
- simulation
- what consequences?

Medium




Joint use of model

[1 ldentifying complementary strategies to inhibit
positive feedback loops, stabilising negative
feedbacks or other unwanted outcomes

" Medium
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