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THE VISUAL REPRESENTATION OF COMPLEXITY

#* Definitions, Examples & Learning Points ®

Sustainability pract

foners have long relied on images to display relationships in complex adaptive

systems on various scales and across different domains. The Visual Representation of Complexity
research project addresses the need for images that are widely understood across different fields and

sectors for researchers, policy makers,

design practitioners and evaluators with varying degrees of

familiarity with complexity science. This research identifies, defines and illustrates 16 key features of
complex systems and contributes to an evolving visual language of complexity. Ultimately the work
supports learning as a basis for informed decision-making at CECAN (Centre for the Evalutation of
Complexity Across the Nexus) and other communities engaged with the analysis of complex

A research process was designed to identify sixteen key characteristics of complexity and to inform the
development of new images and descriptions. In order to gather ideas from academics, sustainability
practitioners and designers with expertise in the complexity sciences, systems mapping and design,
Joanna Boehnert collected 50 surveys at The Environment, Economy, Democracy:  Flourishing Together
RSDA (Relating Systems Thinking and Design) conference in Oslo (October 2017) and ran two participatory
workshop in London (November and December 2017). The images, definitions , examples and learning
points were developed with this process. The text below was written by Alex Penn, Pete
Barbrook-Johnson, Martha Bicket and Dione Hills and edited by Joanna Boehnert. Many thanks to

problems. RSD6 organisers and all who contributed images and ideas in the surveys and workshops.
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4. Levers and hubs
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6. Domains of stablllty

Complex systems may have multple stable Sates which can change a5
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14. Distributed control

Control of a system is distributed amongst many actors. No one actor i
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15. Nested systems
Complex systems are ften nested hierarchies of complex systems
(so-called ‘systems of systems)
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8. Path dependency

Current and future states, actions, or decisions depend on the
sequence of states, actions, or decisions that preceded them ~ namely
e ypicatly tempora)path
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16. Multiple scales and levels

Actors and interactions in complex systems can operate across scales
and levels. For this reason systems must be studied and understood
from multple perspectives simultaneously.
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Original aim:

The identification, classification and
design of visual codes to represent key

features of complexity.




Initial research proposal title
The Visual Representation of Complex Systems:
A Typology of Visual Codes for Systemic Relations

Title after participatory workshops
The Visual Representation of Complexity:

Sixteen Key Characteristics of Complex Systems



The Research Process:

STEP ONE STEP TWO STEP THREE
presentation + workshop 1 workshop 2
informal survey London London

RSD6 OSLO November 2017 December 2017

>

50 surveys at the Relating Systems Thinking and Design 6
conference in Oslo, Norway, October 2017.



List of Key Features of Complexity

. Feedback (positive + negative)
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10. Boundary / Threshold Phase 1.
11. Change over time 50 surveys distributed at RSD6.

12. Open system
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The Visual Communication of Complex Systems Name

The images were collected in the

1. Feedback

surveys and used in two participatory

3. Self organization

design workshop in London.

4. Levers / hubs

5. Property non-linearity

6. Domains of stability / attactors

7. Adaptation

November 17 & December 15, 2017

8. Path + path dependency

9. Tipping points

10. Boundary / threshold

11. Change over time

12. Open system

13. Unpredictability

14. Unknowns

15. Distributed control

16. Nested systems

17. Multiple scales




Key Characteristics of Complexity Key Characteristics of Complexity

1. Feedback (positive + negative) 1. Feedback (positive + negative)
2. Emergence 2. Emergence

3. Self organization 3. Self organization

4. Levers / hubs 4. Levers and hubs

5. Property non-linearity 5. Non-linearity

6. Domains of stability / attractors 6. Domains of stability

7. Adaptation 7. Adaptation

8. Path + path dependency 8. Path + path dependency
9. Tipping points 9. Tipping points

10. Boundary / Threshold 10. Change over time

11. Change over time 11. Open system

12. Open system 12. Unpredictability

13. Unknowns

14. Distributed Control
15. Nested systems
16. Multiple Scales
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Outcomes

1) Visual Outcomes: Poster

‘A Typology of Visual Codes for Systemic Relations’

2) Content for the Magenta Book

Annexe Complexity Characteristics

3) Journal Paper (in progress)

‘The Visual Communication of Complexity’



THE VISUAL REPRESENTATION OF COMPLEXITY

% Definitions, Examples & Learning Points *

Sustainability practitioners have long relied on images to display relationships in complex adaptive
systems on various scales and across different domains. The Visual Representation of Complexity
research project addresses the need for images that are widely understood across different fields and
sectors for researchers, policy makers, design practitioners and evaluators with varying degrees of
familiarity with complexity science. This research identifies, defines and illustrates 16 key features of
complex systems and contributes to an evolving visual language of complexity. Ultimately the work
supports learning as a basis for informed decision-making at CECAN (Centre for the Evalutation of
Complexity Across the Nexus) and other communities engaged with the analysis of complex
problems.

SRREY 1cecan

®,0, Centre for the Evaluation of
o "o e Complexity Across the Nexus

A research process was designed to identify sixteen key characteristics of complexity and to inform the
development of new images and descriptions. In order to gather ideas from academics, sustainability
practitioners and designers with expertise in the complexity sciences, systems mapping and design,
Joanna Boehnert collected 50 surveys at The Environment, Economy, Democracy: Flourishing Together
RSD6 (Relating Systems Thinking and Design) conference in Oslo (October 2017) and ran two participatory
workshop in London (November and December 2017). The images, definitions , examples and learning
points were developed with this process. The text below was written by Alex Penn, Pete
Barbrook-Johnson, Martha Bicket and Dione Hills and edited by Joanna Boehnert. Many thanks to
RSDé organisers and all who contributed images and ideas in the surveys and workshops.

University

Loughborough









O OO OO0 OO0 O




























b
7
1
1
+
L3
L3
- -
- V‘
Pl ’.'\ ‘-'-'
t Tl
1
Es
L3
x
3
x
fffa.fikkk
\\1-'-'17‘-'
- i
Fl
7
1
1
1
4
4
L3
X
X
X
x PR S
v b
-
r 3
L3
t
1
1
-> - t
P -
t Kl !
- ‘-'-Q\













DESIGN
ICOLOSY
POLITICS

S31LIT0d ‘AS01031 ‘N2ISiAd

Dr. Joanna Boehnert

Lecturer

-
@ ' Loughborough University, UKL

https://ecolabsblog.wordpress.com

L E Twitter:

x @ ecolabs

+ @ecocene




