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Reduce design failures
Improve theory
Increase income
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2 feedback loops limitation .

Everyone is limited in their thinking.

No one can understand unaided the behaviour of
situations with two or more feedback loops

No amount of thinking, intuition, feelings, creativity

or collaboration works on situations with 2 or more
feedback loops
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Basic design

Around half of design has no feedback loops

T

Design Brief

Design
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Simple design

Design
education
program
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Complicated designs .

Complicated designs aremultiple simple designs

Factor 1

—®  Factor 2 /\‘

Design Brief || Design
Solution
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Complicated design
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Feedback loop - single

Determine project scope

14

Cetermine
functions and tasks

4

7

Allocate functions between
humans and machines
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Concept design

14

Detailed design
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Validation and verification
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Feedback loop single

Simple feedback loop - temperature of fridge

Thermostat
setting
+
Temperature &ﬂﬂﬁ]e
of Fridge quipment
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Feedback loop single

:. INPUT ;

Study deas and Inter-Agency
Groups Conversations Workgroups
from Public
REVIEW
Congress
Leadershlp achieved
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: OUTPUT ;

Final Report/
Plan Ahead

UNotice when final
report has been
developed highlighting my
individual contribution
UReport on the
outcomes as they are

QStatus of outcomes not
achieved

URecommendations for
modifying the plan



Johar has $1.10 and buys two items.
The first item costs $1 more.
How much was the other item?
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Most people answer $1 and 10c
The correct answer is $1.05 and 5c¢
This is a simple single feedback loop problem
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Simple design - 1 feedback loop .

Most Art and Design design methods assume
situations comprise at most a single feedback

loop

Motivation and
Opportunltles fo Commlt } Crlrm preventlon

Cnv
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Complex design situations .

All design requires the designer to be able to
predict the behaviour of the outcome

Complex design situations are beyond human
thinking
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*‘Complicated’ and ‘complex’ .

Simple and Complicated Complex designs

Designs and designed Types of designs and design

interventions that are
mostly successful
Straightforward

No feedback loops (or
only one)

Can be complicated with
multiple factors or simple
with few factors

interventions that are
rarely successful and
often fail

Not straightforward
Multiple feedback loops
Fail even when not
complicated



‘2 feedback loop’ conjecture .

Humans CAN predict behaviour of even complicated
situations provided they have
less than 2 feedback loops

Humans CANNOT predict behaviour of comp/ex
situations with
2 or more feedback loops
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Complex design situations

More than
3 2 feedback loops
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=—— Addictionintervention design
Design of obesity reduction: simplified model of multiple interrelated feedback loops http://www.foresight.gov.uk/Obesity/a2.pdf
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http://www.foresight.gov.uk/Obesity/12.pdf

Can you feel it? Yes we can...its an .

illusion!

Individuals feel that they can use /ntuitionto
understand complex design situations - they
cannot

Individuals feel collaborationor
participatory designwill enable them to
identify correct design solutions - they do
not

Individuals feel they can use feelings and
intuitionto understand complex situations -
they give the wrong answers
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Solutions for Complex Design .

Create a model of the design situation with all its
feedback loops (causal loop diagram)

Convert this to an dynamic predictive model
(system dynamic model)

Try out possible designs using the system dynamic
model to SEE the outcomes predicted
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Multi-feedback loop causal diagram of crime

changes due to new rail line

Crime prevention feedback loops in new rail corridor
DOC

Situ ati O n Number of statlons\ / characteristics

|nd ividual wealth stations

Wealthy \ \' /Vpolrce and security
/ incomers

ﬂ Opportunities for
crlme

socio-economic

differences between
rail trave Iers

regions populatlon
crimes in rail
pressures to
corridor
undertake crime
socio- economlc number of/‘
dlsadvantage crlmlnals
poor mcomers
Average age

Preliminary model of relationships affecting crime and crime prevention interventions in a rail corridor

(©)T. Love 201@%"6@%%&)?“%&3 Cooper, T, Cozens, P, Morgan, F and Clare, J)



Early stage system dynamic model of suburban/rail

related crime

Environment individuals —
o 2 g| Wilingto < p| Ndividuals who Prosecuted

commit a h i .
. ! ) ave c_ommlted criminals

crime opportunities

factors influencing
identification and

factors encouraging factors discouraging factors reducing orosecution

criminal; intent criminal intent opportunities for crime

Preliminary model of relationships affecting crime and crime prevention interventions in a rail corridor
(unpublished Love, T, Cooper, T, Cozens, P, Morgan, F and Clare, J)
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Design of pandemic intervention

M.Ee.Ly: Total Nominal Sales ] [—r ‘/_\
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Ewers, M. and Dauelsberg, L. (2007) Pandemic influenza mitigation strategies and their economic
impacts. In Fielden, K and Sheffield, J. Systemic Development: Local Solutions in a Global Environment.
Proceeding s of 13t ANZSYS Conference. Auckland: Unitech and ANZSYS.
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Example: pandemic intervention

Total Lost GDP
400B
200B
/ L ]
0

87 175 262 350 438 525 613 700 788 876
Time (Hour)

Ewers, M. and Dauelsberg, L. (2007) Pandemic influenza mitigation strategies and their economic impacts. In Fielden,
K and Sheffield, J. Systemic Development: Local Solutions in a Global Environment. Proceeding s of 13" ANZSYS
Conference. Auckland: Unitech and ANZSYS.
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Participation/Collaboration .

Workflow for Complex Design

Gather information from stakeholders (using
participation/collaboration to identify feedback
loops.

Design causal loop diagram

Create predictive system dynamic model of the
design and context

Designers use the model to SEE design outcomes
and this makes up for the human biological
limitations in understanding feedback loops
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Designers cannot understand situations with 2 or
more interlinked feedback loops.

Distinguishing line between complicated and
complexdesign is 2 or more feedback loops
Intuition, feelings, emotions and creativity do not
apply to complex design

Systems Dynamics tools resolve the problem
Need to charge additional design fees for
complex design situations .
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