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 Using  theories and ideas from complexity science to
understand and support design processes

 Managing of changes and variety is an important part of
current design practice

Introduction
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 Using  theories and ideas from complexity science to
understand and support design processes

 Managing of changes and variety is an important part
of current design practice

 Questions:
 How can change propagation be assessed and managed?
 How can change propagation be predicted?
 Why is change complex?
 How can change propagation be visualised?
 How useful are these visualisations?

Introduction
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 Change is not deterministic

 Designers have a choice at each connection

 Change can’t always propagate
 Freezes for platform parts or long lead time item

 Change multipliers, e.g. engine block

 Absorbers can turn into multipliers

 Change can be redirected to other components

 Designers make mistakes  suboptimal solutions

 Long propagation chain arise from overlooked connectivity

Planning Change Propagation
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Complexity
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Change processes:

Static background of
connectivities, constraints
and established processes

Dynamic flow of design
changes (short timescale)
and process changes (long
timescale) under resource
constraints

Actions take place on
descriptions

Background

Actions

Descriptioni Descriptioni+1

Statics and dynamics
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 Cultural background: Zeitgeist, Fashion

 Backcloths:
Multidimensional relations (eg Q-analysis of Atkins
and Johnson) models both connectivities and
dynamics within a common hierarchical framework.

 Examples of elements in background:
 Starting point of a change process

 Manufacturing capabilities and the technical
   properties of materials

 Physical principles for devices

Background

ECiD Finale
Royal College of Art

16th/17th December 2005

Dr Claudia Eckert

Background

Actions

Descriptioni Descriptioni+1

Chaos unpredictability
in structure of background

Information complexity
uncertainty in connectivities.

Hierarchical descriptions
complexity reduction by
modelling connectivities
descriptions

Adaptive (and co-evolving)
Human response to change

Complexity and Change
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 Change prediction is probabilistic

 Sources of uncertainty
 background: chaos effect, small changes pushing margins and

generate multipliers

 Descriptions: connectivity overlooked, potential problems missed

 Action: human make choices

 Choices are stochastic

 Modelling on level of aggregate probabilities

Implications for Predictability
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Example
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DSMs: Direct Connectivity
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Change Risk Plot
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Networks

ECiD Finale
Royal College of Art

16th/17th December 2005

Dr Claudia Eckert

Propagation Tree
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 How can change propagation be predicted?
 Why is change complex?

Answers:

– Changes is ubiquitous in design

– Change can not be deterministic

– Change is complex on different levels

– Predications have to be aggregate predictions

Conclusion



5

ECiD Finale
Royal College of Art

16th/17th December 2005

Predictability of
Change:

a Complexity View
Dr Claudia Eckert

Engineering Design Centre, University of Cambridge


