MOVING FORWARD WITH COMPLEXITY

Proceedings of the 1st International Workshop on
Complex Systems Thinking and Real World Applications







MOVING FORWARD WITH COMPLEXITY

Proceedings of the 1st International Workshop on
Complex Systems Thinking and Real World Applications

Edited by

Andrew Tait (Decision Mechanics, UK/US)
Kurt A. Richardson (Exploratory Solutions, US)

~
RN
R
“"’: ’“
S
EMERGENT

PUBLICATIONS
3810 N 188th Ave
Litchfield Park, AZ 85340




Moving Forward with Complexity:
Proceedings of the 1st International Workshop on Complex Systems Thinking
and Real World Applications

Edited by: Andrew Tait & Kurt A. Richardson
Library of Congress Control Number: 2011941325
ISBN: 978-0-9842165-9-8

Copyright © 2011 3810 N 188th Ave, Litchfield Park, AZ 85340, USA

All rights reserved. No part of this publication may be reproduced, stored on
a retrieval system, or transmitted, in any form or by any means, electronic, me-
chanical, photocopying, microfilming, recording or otherwise, without writ-
ten permission from the publisher.

Printed in the United States of America

iv



To Paul...




ABOUT THE EDITORS

Andrew Tait is currently cofounder and Chief Technology Officer of Idea Sciences, a Virginia-
based software and consulting firm specializing in the creative use of technology to improve
organizational decision-making. During his career he has designed commercial, off-the-
shelf, solutions for strategic planning, performance improvement and conflict management.
This has led to numerous consulting and training relationships with major commercial and
government organizations. Prior to forming Idea Sciences, Andrew held various commercial
(technology consulting), government (defense) and academic (business) positions. Andrew'’s
research interests include: decision-making, performance improvement, electronic voting,
virtual communities; conflict management; visualization and; improving understanding of
complex socio-technical systems.

Kurt A. Richardson, PhD is the CEO of Exploratory Solutions, a small company set-up to
develop software to support decision making in complex environments. Kurt also designs
and develops application specific integrated circuits for Orbital Network Engineering. He
was recently a Senior Systems Engineer for the NASA Gamma-Ray Large Area Telescope (now
Fermi). Kurt's current research interests include the philosophical implications of assuming
that everything we observe is the result of complex underlying processes, the relationship
between structure and function, analytical frameworks for intervention design, and robust
methods of reducing complexity, which have resulted in the publication of over thirty
journal papers and book chapters, and ten books. He is the Managing/Production Editor

for the international journal Emergence: Complexity & Organization and is on the review
board for the journals Systemic Practice and Action Research, Systems Research and Behavioral
Science, and Tamara: Journal of Critical Postmodern Organization Science. Kurt is the author of
the recently published Thinking About Complexity: Grasping the Continuum through Criticism
and Pluralism (Emergent Publications, 2010. Kurt is a qualified spacecraft systems engineer
and has consulted for General Dynamics, Lockheed Martin, Raytheon and NASA.

Vi



CONTENTS

Editorial: From Theory TO PractiCe........ccceeccnnrecsccnnssncsscnsssssssnssssssnnnes Xix

1. APRACTICAL METHODOLOGY FOR MANAGING

COMPLEXITY
George Rzevski
INErOAUCHION c.ccceeneieiinnieiinnensnnncsnnncssnsnessnsnsssnssessassessassassassasssnsasssnsasssnses 1
Complexity 2
The Seven Criteria Of Complexity 2
Global Market As A COmplex SYyStem .......ccccceneeccccnnssesssssssssssssssssssnsass 2
Uncertainty As The Main Issue Resulting From Complexity................ 4
Managing COMPIEXitY ccccccrreeccccnsresssssssnessssssssssssssssssssssssssssssssssssssssssss 5
Coping With COMPIEXitY....ccceeecccnniccccsssnnccssssssnssssssssssssssssssssssssssssssnssass 5
TuNING COMPIEXItY cecccunrieccccnsnecsscnnsnecsssnssnassssssssssssssssssssssssssssssssssssssssss 6
Tools For Managing Complexity—Complex Adaptive Software ........ 7
Collecting And Organizing Domain Knowledge .......cccccceercuerercnnresnnee 7
Constructing A Virtual World ..........cccoccnnieccccnnnccsccnnsnncsscnsssssssnssssssnnass 8
Connecting Virtual World To The Real World ...........cccceeecnnriccccnnsnccccannns 8
Empowering Virtual World To Manage The Real World In Real Time.. 8
Comparing Multi-Agent Systems With Conventional Software.......... 9
Modeling Complexity 10
Examples Of Commercial Applications.........cccccceneeccccsnneeccscsnsecccsssnnnee 11
Examples Of Engineering Applications 12
A Swarm Of Agents Controlling A Machine Tool 12
Intelligent Geometry COMPIreSSOr.....ccceeccccssssecssssssscsssssssssssssssssssssss 13
Global Logistics Network ........ccccceuneeeeeee 14
A Family Of Intelligent Space RODbOtS.......cccceenicccnnccccnnncssnnncssnnscssonsenes 15
A Colony Of Agricultural Machinery.....ccccccceecnecscnnccscnsscscnsncssassesssnsenes 15
Modeling of Exceedingly Complex Systems........ccceeeeeccenscssnsscscossesenns 15
CONCIUSIONS .oceeereiinrecssnnncscnsncscnsnessasnessassessassesssssassssssssssasssssasssssssssssasses 17
AckNoWledgement .........ccccccnnniccscnsnessscnnssnssssnsssssssssssssssssssssssssssssssssns 17
REfErE@NCES .cuureiuriccuriscnnnsniesnnessnnessnssssessssesassssssssssssssssssssssssssssssssssssnsane 17

2. IDENTIFYING THE MULTI-DIMENSIONAL PROBLEM-SPACE
AND CO-CREATING AN ENABLING ENVIRONMENT

Eve Mitleton-Kelly
INErOAUCHION ..ccceeeiicinnieiinnnccinnncsnsncssnsnessnsnessnsnessassassassssssnsasssnsasssnssesens 21
Study 1: The Corporate Governance Study......cccccccereescnnssscsscesssscssennes 23
Background 24
MethOdOIOgY.....cccecccnnniecsccnsnncsscnsssnssssssssnssssssssssssssssssssssssssssssssssssssssssass 24
Insights on Corporate Governance (CG) Frameworks 27

Vii



Insights And Summary Of Study 1
Study 2: The Rolls-Royce Marine Study........cccceeeccnnneccscnsneccsssnsseccsonnns
Background
MethOdOIOgY....cccccccsnnecccssnsrecssssnssncsssssssnsssssssssssssssssssssssssssssssssasssssssans
Summary And Insights Of Study 2
Study 3: The SSF StUAY ...cccccvrriicccsnniccscnnnesssssssnsssssssssssssssssssssssssssssssssas
MethOdOIOgY....cccceccnnneiccssnnneccsssnssessssssssncssssssssssssssssssssssssssssssssasssssssans
Insights Of Study 3
Study 4: A Longitudinal Study in Two NHS Hospitals ......cccceeeeeccnnnne
The Two Environments In Complexity Terms
Complete Change In 2006/7 .........cccecvrescnnrescaneesenns
Summary And Insights Of Study 4
Study 5: Disaster Risk Reduction In West African States ........cccceueeee
Background
The Objective Of The Study
Cannot Copy Successful Initiatives
Examples Of Local INitiatives . .....cccccccsnneiccsssnnniccssssssnccsssnssncsssssssessssnnns
Relevant Complexity Theory PrincCiples .......cccceccnriccccnnncccscnnsncccscnnnnee
Summary And Insights Of Study 5
CONCIUSIONS weceeereccnreccsnnicssnnncssnsnessnsnossassasssssessassasssssssssssasssssasssnsasssnsasses
REfErENCES .cuuurrercnnrescnniescnniessasnessnsessassessssasssssasssssassnsasssssasssnsssssnsssssnss

3. COMPLEXITY TOOLS FOR SMART GRIDS:
PCT AND ABM JOIN FORCES

Liz Varga

INErOAUCTION cuuuveiiicccnnniccsssnnneccssnssecsssnssessssssssnsssssssnsssssssssssssssssnssssssssnse
UK Electricity Generation......ccccccceeccneeccnecscnsecsnsesssnsesssnssssnssssnssssanse
The National Grid
Security ANd ReSilieNCe ....uuiiiccccnnieccscnnneccssnsnessssnnssecsssssssssssssssnscsnnes
Smart Grid
Research DesSigN.....iicccccnniccssssnsncsssssssscssssssssssssssssssssssssssssssssssssssssans
Personal Construct Theory (PCT)
Agent-Based Modeling........cccceeecniecccnnecccnsesssnsncssnsnsssnsssssnssssssssssnsasses
Conclusions And Further Research .........cceiiccccsnnniccscnnneccssnnsseccsonnns

viii



4. ON UNDERSTANDING SOFTWARE AGILITY:
A SOCIAL COMPLEXITY POINT OF VIEW

Joseph Pelrine

INErOAUCION ...c.cceeniieiinniccinncccnnencnsesssnsncssnsnsssnssessassesssssssssssessansasssnsassens 63
Getting Comfortable With Complexity—

Sense Making The Agile Way 67
Thinking About Complex Problems ..........ccccccesecccscnnseccsssnnssccssssssescons 68
Agile As A Technique For Addressing Complexity 69
Success In Software Development Is Only

Retrospectively Coherent 72
Complex Activities Require A Probe-Sense-Respond

Model Of ACTION ...cccueiieiiniecinnecssnnesssnsncssasnsssnssessassesssssssssssasssnsasssssassens 72
AckNOWIedgements......ccccccccnnieccssnsneccsssnsnesssssssnssssssssssssssssssssssssssssssne 74
REfErENCES ccuuurrercnrrescnntessnnressasnessassessassesssssasssssssssssesssssasssssasssnsasssnsssssnss 74

5.TECS: ABROWSER-BASED TEST ENVIRONMENT FOR

COMPLEX SYSTEMS
Kurt A. Richardson
INtrodUCRION ....ccciiinnnnnnneeecccccssssnnnnneecccssssssssssnssseessssssssssssssssssssssssssssssnns 77
Test Documentation Creation, Review and Maintenance .........ccc..... 79
Operations, Sequences, Tests and Procedures.........cccceernnnnneecccccccsenn 81
TECS & Authentication 89
TECS & ReqUIremeNnts ...ccccccieeiiceinicnennnneneneenennencesescessssssssssssssssssssssssssases 89
TECS & FIeXibility ...cccccvnnnicccssnniccsssnnnnccsssnnsnccsssnsnncsssssnsssssssssssssssnsssssses 89
Test EXECUION ciiiiiiiiiiiiiiiiiiinnenennnencenneenneeeseensessssssessesssssssssssssssssssssssssssans 20
Where TECS Fits In 91
TECS Anomaly Management 91
I&T Program MORNItOriNg ccccccccccssnssseeecssssssnsssssssssssssssssssssssssssssssssssssssans 92
SUMMATY ceeereeerreeeccssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 92
AcknNowledgement .........ccccccnnicccsssnnnecsssnsnessssssssssssssssssssssssssssssassssssse 93
REfErENCES ....ccccieirrrrrnnnnneecicccssssnsnnseeeecsssssssssssssssssssssssssssssssssssssssssssssnsans 93




6. USING PRINCIPLES OF ‘HOLISTIC BUSINESS SCIENCE’
FACILITATED THROUGH A‘PROCESS AND EMERGENCE
TOOL'TO SUPPORT CONVENTIONAL BUSINESSES

DEALWITH COMPLEXITY
Claudius Peter van Wyk
INErOAUCHION c.ccceeniiiicnnieninnencnseccnsesssssisssnsssssnssesssssesssssssssssasssssasssssassens 95
Holism’s Potential Contribution ..........c.cicccniinccnicscnncscnnescnnsescansescnns 97
Holistic Business Science—Fantasy Or Reality.........ccccccevescnnreccensecenns 99
Complexity And Business Practice ......cccccceeecnseccnsecscnsesscnssessassescnsees 101
Complexity ANd Ethics ......cccccrecccnnecccnseccsnsecccnsecsnssssssessnssssnsssssassne 103
Holistic Business Science And The PET 104
Productivizing The Process And Emergence Tool (PET).....ccccececnnnne 105
PHASE 1: Conscious INCOMPELENCE ...cccccrrrnsreeecccssssnsssssssscssssssssssssns 106
PHASE 2: Conscious COMPEtENCE ..cccccccrccsnnassreeccssssssnssssssssssssssssssssssns 106
PHASE 3: Unconscious COMPELENCE ...ccccvrnrrreeccccsssnssssssssccssssssnsssssne 107
PHASE 4: Unconscious INCOMPELENCE.....uueeirreeccccccsnssssseseccssssonssssane 107
CONLEXE couueeeneneiriieeniissccsnnnntnnecsssssssnnsasssnscssssssssssssssssssssssssssssssssssssssssssns 108
The PET—Practical Application ........cccccvnnecccccsnnncccsssnnsecccsnsseecssnnsnces 108
CONCIUSION cocccerieccnneccsssesssssasssssassssssssssssssssssasssssasssssesssssesssssssssssssssssase 109
REfErENCES ccccuuriiccnnicscnnressassessassesssssesssssesssssesssssesssssesssssasssssssssssssssssssses 109

7. ASSESSING CAPACITY AND MATURITY FOR CHANGE IN
ORGANIZATIONS: A PATTERNS-BASED TOOL DERIVED
FROM COMPLEXITY AND ARCHETYPES

Stefanos Michiotis & Bruce Cronin

INErOAUCION ....cceeeiieninniciinnecsnnicsnsecssnsnessnsnessnssessssssssassassassasssssasssnsase 113
The Contribution Of Archetypes ......ccccccvriccccnnneccssnnneccssnsssccsssnsseccs 115
Geometry And Meaning 118
Introducing A New TOOol ANd Process ......cccceeeccccnnsncccssnnsseccsssssssssonnns 119
Structure Of The TOOI .....cccccviiicccsnneccscnnneccssnsnscsssssssesssssssssssssssssssons 121
Capacity AsSeSSMENT ProCeSS .......ccceeeecsscccnsssssssssssssssssnsssssssssssssssses 123
Epilogue 127

REFEIEINCES «.veeeeeeereeeeeccreeeneccsreeseecsssesessssssssssssssssssssssssssssssssssssssssssssssssnse 127




8. THE APPLICATION OF COMPLEXITY THINKING TO

LEADERS’ BOUNDARY WORK
Alice E. MacGillivray
Context of the Chapter.......ccccccevcnnnnnneeccccccscssssnnnnecccssssssssssssssessssssssens 133
The Nature of Complexity Thinking ......cccceceeccsnnecccscnnsecccssnnsseccssnnsanes 133
The Nature of Leadership.....cccccceecvccnnnnnneccccccssssnnnnneeccccssssssssssssscsccne 134
The Nature of BouUNdaries ........cccccceeeccnnicscnnncscnnicscassescnsssssnssessssssssnsees 136
Boundary Critique 136
Boundary-Related Research Behind the Edge-Effect™ Tools.......... 138
The Edge Effect™ Kit for leaders.........ccccevnccsvnicscnnicscnnncssnnncsssnscssnnnes 141
CONTEXL ..uueeeereiiicnnnnensssnnnnensssnsenssssnssnnsssssssnnsssssssnsssssssnssssssssnssssssssnssssns 141
Edge Effect...ccciiiccicnniccsccnniccsssnnnnccsssssnncssssnssscssssssnssssssssnsssssnsssssssssans 142
REfErENCES cccuuriecnrrescnnrescnsressasnessassesssssessssasssssassssessssasssssssssasssssasseses 146

9.VALUE CRAFTING: ATOOL TO DEVELOP SUSTAINABLE
WORK BASED ON ORGANIZATIONAL VALUES

Sjanha S. Holloway, Frans M. van Eijnatten & Marijn van Loon

INErOdUCION ....ccueeiieninniiccnnnccsnnecsnsecssnsnessnssessnssesssssssssssessansasssssasssnsaane 149
Complexity CONCEPLS....ccccrvrrriccssssnseccsssssssesssssssssssssssssssssssssssssssssssses 150
Recent Applications Of Work Design......ccccceeccccnsncccsssnsseccssnssscsssnnnns 152
Motivation For Empirical Study 155
Value-Crafting Cycle . .....ccuuieeccricccnnicscnnicscnsnsssnsnessassessnsssssnssssnsssssnsens 155
Method used in the Value-Crafting Intervention........cccccecenneccccnnnns 157
Results Of The Value-Crafting Intervention...........ccceccneeccccnnncccsnnns 157
Secondary Analysis With Critical Incident Observations..........ccc.... 159
Results of the Secondary Analysis with

Critical Incidents Observations .........ccceecceeeccnnecscnsecscnsesscnssescnssesnsees 161
Discussion 163
AckNOWIedgements.......cccccccnniccsscnnneccssssssncssssssssssssssssssssssssssssssssssssse 164
REfErENCES cuuurieicnriesceniescnnnessasnessassessssessssasssssassssessssssossssssssnsssssssasses 164

Xi



10. THE MIDDLE GROUND:
EMBRACING COMPLEXITY IN THE REAL WORLD

Tim Dalmau & Jill Tideman

Introduction ANd CONEXt .....ceeccrreccsnneccnnessnsecssnsassnsaessnsssssnsasssnsasses 169
Perspectives From COmPpIlexity ....cccccceeccenecccnsecccnseccsnsecssnssssssssssnsences 170
The Process ENneagram ..........ccccccesseeccscnsssscsscnnns 175
A Whole Of System VieW......cccceeeecscnsecccssssssecssssssssssssssssssssssssssssssasssse 176
A Way Of Engaging With Complex‘Middle Ground’ Problemes........ 176
Nine Points Of INQUITY ccccccuiicccssnnecccsssnseesssssssssssssssssssssssssssssssssssssssses 179
The Green Triangle.......ccceeeccnnneccscnsneccssnnsnece 180
The CoONVErsation ........cccecccerecccnnicssnsncssnsissssssesssssessasssssnsassssssssssssssssens 181
The Process Enneagram IN USE ........ccccccnnniccsssnnseccsssnssnssssnsssssssssssases 183
Accessing This Approach And Methodology 188
Beyond The CoNVErsation ...........cceccceeecccnnccscnsecssssscssnssossnssssnsssssnsesses 189
1 T=T 0] g 191
REfErENCES cccuurieccnriescnniescnnnessnsnessassessssessssesssssassssesssssasssssssssnsssssssasses 191

11. ENVISAGING FUTURES: AN ANALYSIS OF THE USE OF
COMPUTATIONAL MODELS IN COMPLEX PUBLIC
DECISION MAKING PROCESSES

Lasse Gerrits & Rebecca Moody

INErOAUCION ..cceeeeiciinniciinnccsnnncscnnncssnsnessnsnessassessassessassassansasssnsasssnsase 195
Modeling Complexity For The Real World..........ccccccuvrecuerescnnrccnneenee 196
Complexity And Public Decision Making.......cccceeensrecccnsssccssnssscccans 198
MethodOIOgY.....cccccennnniccscnsnncsscnssncsssssssnssssnsssssssssssssssssssssssssssssssssssssss 199
Case Studies 200
Case 1: Morphological Predictions In The Westerschelde

(Belgium And The Netherlands) .........cccceeccnnniccccnnnecsscnnsnncsscnsssscssnnnss 200
Case 2: Morphological Predictions In The Unterelbe (Germany).... 201
Case 3: Flood-Risk Prediction (Germany And The Netherlands)..... 201
Case 4: Determining The Implementation Of Congestion

Charging In London (United Kingdom).......ccccceeecueecscnnncscnnrescnncesnnees 202
Case 5: Predicting And Containing The Outbreak Of Live Stock
Diseases (Germany) 202
Case 6: Predicting Particulate Matter Concentrations

(The Netherlands) ........ccceeeeccerecicnnccsnnncscnnncscnsncscnsnsssnsnessnssssnsasssnsseses 202
ANANYSIS.ccciiinniiecicsnniesssssssnnssssssssessssssnssssssssssssssssssssssssssssssssssssssssssasssss 203
Complexity In Data ......cccccccnniecsccnnsnesssssssncssssssssssssssssssssssssssssssssssssass 203
Complexity In The Model .........ueieiiunieicnicccnnncscnencscnsnsscnsnescnsnesnsene 204
Complexity In The Decision Making Process .. 204
CONCIUSIONS cocueerecinnccscnnncscnsnessnsnessnsnessassessassesssssssssssasssssassssssossssssssasses 208

Xii



12. LEADING RADICAL AND RAPID ADAPTABILITYIN A

TURBULENT ENVIRONMENT

Ramzi Fayed, Stephen Duns & Gervase Pearce
INtrOAUCTION cuuueniiiccisnnniccsssnnsecssssnnseesssssssssssssssssasssssssssssssssssssssssssnsssssnes 216
Evolution of Adaptive Organizational Leadership Strategies ........ 216
The Adaptive Fractal Leadership Framework 220
COre ACLIVItI@S cicicccccccccnnnnnneecssssssnnsnsssnsesssssssssssssssssssssssssssssssssssssssssssns 221
Support Activities 221
The Fractal Nature of the Leadership Framework 221
Intent Clarification.......ccccuiicccscnniccsssnnnecsssnsnesssssnssessssssssssssssssnessssnns 222
Ongoing Learning 223
Appropriate DiVergenCe......ccccceeccccccnsssssssccssssssssssssssssssssssssssssssssssssss 225
Relevant EMergence......iiccccsnniccssssssecssssssscsssssssssssssssasssssssssssssssans 227
Timely CONVEIrgEeNCE ....uuuiicccscnnniccssssssecsssssssscssssssssssssssssssssssssssssssasssse 229
Action and AdJuStMENtS.......ccceeeccccnneccsssnnsncsssssssecsssssssssssssssssssssssssssss 231
CONCIUSION . cciiiiiinniiccssnnnecsssssseesssssnssessssssssassssssssssssssssssssssssssssssssasssssase 234
NOTES c.cueeeeeenennnnnneennenneeeensssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 237
NoOte 1: Self-AWareness.......ccccccccenseccsssnsecsssssssesssssssssssssssassssssssssssssssns 237
Note 2: Identifying Relevant Stakeholders 237
Note 3: Engaging Stakeholders at Rational and
Deeper Emotional Levels 237
Note 4: Mobilizing “Collective Intelligence” .........cccceccnnreccccnseccccennns 238
Note 5: Bank Queues: A Holistic Systems Thinking Example........... 239
Note 6: Self Organization 240
Note 7: The Art of Hosting and Harvesting Conversations that
Matter (AoH) 241
Note 8: Simplified Approach to Scenario Development
(Adapted from Schoemaker 2002 and van der Heijden 1996)........ 241
Note 9: Argyris and SChon (1978) .....ccccececccnnneccssnssecsssenssscssssssssssssnnns 242
REfEreNCES ..ccccvunriiccscnnniccsssnnnncssssnssecsssnssncssssssnsssssssssssssssssnsssssssssssssssans 243

Xiii



13. ETHICAL DECISION-MAKING AND METAPHORS:
ENHANCING MORAL CONSCIOUSNESS USING
PARABLES AND COMPLEXITY THEORY

Edwin E. Olson

INErOAUCRION cucueiiieiicnnniecsccnnsnecssnssnssssnssssssssnsssssssssssssssssssssssssssssssssssses 249
Virtue Ethics ...ccoiciiiccninnniccscsnnnncssssnnsncsssnssnsssssssssssssnsssssssssssssssssassscs 250
Parables As Antenarratives 251
Parables And Complexity THEOIY .......cccceccnnriccccnnsnecsscnnssecsssnsssscssennes 252
Using Complexity Concepts in Workshops 253
I. Confession—Awareness Of An Injustice: The Rich Farmer............ 253

Il. Worship—Looking For The Good In Others:
The Good Samaritan

(Peterson, 2002) 254
lll. Guidance—Including Others In Decisions: The Feast

(Peterson, 2002) 255
IV. Celebration—Transforming Systems And Structures:

The Pearl Of Great Price ......cccccccnicsssnicssnncssnsecssasscssssssssssscsssssessonses 256
Paraplexity Method 258
Case of the Vineyard Laborers ........cccceccccnnccsnnccsnsecssnsecssnsscsssscsnsnes 259
1. Identify ISSU@ ...ccccvuricrcnicssnnicssanicssanesssansessssessssssssssssesnnssssassessssssssnns 259
2. Choose Relevant Parable 259
Vineyard Laborers

(from Peterson, 2003)....cccccecesrcccssnccsssnecssssesssssssssessssassnsssssssssssssssses 260
3. Encourage Reflection on Parable in Context of Issue ........cccceeee.. 260
4, Present Complexity Perspective ........ccccecccnnicccccnssscsssnsssccssnnssnces 261
5. Amplify Differences in Perspectives 262
6. Apply to Issue and Action Steps 262
Further Research and Application 263
CONCIUSION .cciiiiicnnniiccscnnsnecsssnsssssssnssssssssssssssssssssssssssssssssssssssssssssssssssass 264
REfEIENCES c.ccvvriirsenicssnnrcsssnnessennessonsessnnessnsesssssssssssssssssssssssnsnsssssnsses 264

14. INSTITUTIONAL FRAGMENTATION IN METROPOLITAN
AREAS AND INFRASTRUCTURE SYSTEMS:
GOVERNANCE AS BALANCING COMPLEXITY

AND LINEAR TASKS
Jack W. Meek
INtrOAUCTION cuuuveiiiccisnnniccsssnnsecsssssnseesssssssnsssssssssesssssssssssssssssssssssssnsssssnes 269
The Transportation Challenge In The Los Angeles Region.............. 272
Southern California Association Of Governments (SCAG) ......cceeeeee 274
The Metropolitan Transportation Authority (MTA) 275
Metrolink (Southern California Regional Rail Authority)......cccccce... 276

Xiv



Sub-Regional Transportation Initiatives In

The Los Angeles REeQION ....ccccuiieccccrnniccssssssncsssssssssssssssssssssssssssssssasssse 278
The Alameda Corridor-East Project.........cccceeccnsecccscnsssccssnssssssssnssscce 278
SUMMATY ceeeeeerrrreecsssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 282
REfEreNCES cccuurrernnrescunrescnntessnsnessasnessssessssessssassssassssasssssssssnsasssssasses 283

15. COMMUNITY ENGAGEMENT IN THE
SOCIAL ECO-SYSTEM DANCE

Eileen Conn

INErOAUCION ...c.cceeeiieninnicciniesinnicsnsecssnsnessnsnessnssessassssssssassansasssnsasssssese 285
The Two Systems APProach .......cceeeecccccnnecccscsnseccssssssssssssssssssssssssccs 286
The One System APProach........cceeiicccccnnnccsssssecssssssssssssssssssssssssssecs 287
Two Systems: FOrms ANd ProcCesses .......ccceeccccsnssccsscsssssssssssssssssssssses 288
Two Systems In Reality 289
Two CoeVvolVINg SYSteMS ..cccccuiieccscnnieccsssnsnesssssssnesssnsssssssssssssssssassse 290
The Social Eco-System Dance.........cccceecnnneccscnnssccens 292
SOME DYNAMICS ceeeecccnnnnssnneccssssssnssassssssssssssssssssssssssssssssssssssssssssssssssss 292
Emergence In The Space 0f Possibilities:

A Local Case Example 292
Adjacent Possible In The Space 0f Possibilities 293
Nurturing The Space 0f Possibilities 294
Hybrid Sub-Systems ......ccccccececcsnnneccscnssecsssnnssescsennns 295
Vertical And Horizontal Systems In The Voluntary And

COMMUNILY SECLOKS cccuuneeerireecsscsssnssssssnssssssssssssssssssssssssssssssssssssssssssssse 296
Community Organizations’ SPeCtrUm....cccccccceessreeccssssscnssssssssssssssene 297
Typology Of Active Citizen Roles 299
Strengthening The Horizontal Peer SYStem .........ceceescnsseccscssssesssssssssene 300
CONCIUSION ccccueeeiecinnecsnnncssnsncssnsesssssnessssassssssasssssasssssasssssasssssasssssasssssene 301
REfErENCES c.cuuurrernnrescnnicscnnnessannessasnessssessssasssssasssssassnsasssnsssssnsasssnsasses 302

16. LANGUAGE, COMPLEXITY AND NARRATIVE EMERGENCE:
LESSONS FROM SOLUTION FOCUSED PRACTICE

Mark McKergow
INErOdUCION ...c.cceeeiiennnriiinneninnicsnsecssnsnessnsnessnssessassssssssasssssasssnsasssnsase 309
Acting In A Complex World—Molecules And Meanings......ccccceeseees 310
The Challenge Of Complexity—Lessons From Life 311

Are Conversations Emergent? Are All Conversations Emergent?..313
Psychology, Therapy And Coaching Conversations

Through The Lens Of ‘Complicated’ 314
An Alternative: The Interactional VieW.....ccccceeeeeeeeeeeeeeeecceecececsesesseees 315
SiX SIMPIE PriNCIiPles ....uueeeieccccciscsnnnnneccccsssssssssnnseecccssssssssssssssssssssssens 317
Solutions—Not Problems 317




Inbetween—NoOt INdiVIdUAl .....cccceeeeeeeeeccerenencccreeenecceseenesesseseescssenees 319

Make Use Of What's There—Not What Isn't ........ccccceccnnnncccscnnsecccsennns 319
Possibilities From Past, Present And Future.........cccceccuneeccccnnsncccsnnnns 320
Language—Clear, Not Complicated.......c.cccceeecccnnreccscnnsneccscnnsseccscnnes 320
Every Case Is Different—Auvoid llI-Fitting Theory.........cccccecnnrecccennns 321
Conversations And Organizations As Emergent..... 321
Narrative EMergence....ccccccecccnnnssneecccsssscnsssssssssssssssssssssssssssssssssssssssns 322
Conclusions: Lessons For Complexity Practitioners ........cccceeuneeccees 322
REfErENCES c.cuueriesnnrescnnrescnnnessasnessassessssessssesssssassssessssasssnsssssnsasssasasses 323

17. BELLS THAT STILL CAN RING:
SYSTEMS THINKING IN PRACTICE

Martin Reynolds
INtrOAUCRION cuuuveriiiccsnnnicccssnnnnccsssnssasssssssssassssssssssssssssssssssssssssssssssssssses 328
What Is Systems Thinking In Practice? ........cccccvieccscnnnrcccscnnsseccsnssnece 330
What Matters In Systems Thinking In Practice ......cccccceeecunreccnneecennees 333
Context matters ..........ccceeecccnerecsscnnnecsscnnnnncssnnsnccsnes 333
Practitioner Matters ..........eieecceeereisssneiecsssnnnnecscsnnnncsssnsenssssnsansssnnnes 336
Systems Matter 339
Iteration MaAtLersS ........ccccccceeeeciicnnnecsssnnnnessssnnenesssnssnssssnssanssssnssansssannes 341
SUMMANY ceeereerrnreeesssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 343
AckNOWIedgements........cicccccnnicccsssnsiccssssssncssssssssssssssssssssssssssssssssssese 345
REfErENCES .cuuutiernnrescnniescnntesssnessasnesssssessssesssssassssassssasssssssasssssnsasses 345
Appendix: Assessing a Systems Thinking in Practice Practitioner . 349
Setting The Context: Managing And Leading Change...........cccceeuee. 351

18. A CONSILIENT APPROACH: SUPPORTING LEADERS TO
MANAGE AND SUSTAIN SUCCESSFUL CHANGE IN
COMPLEX, EMERGENT AND
CONTINGENT ENVIRONMENTS

Brian Lawson

The Application Of Complexity Theory To The Management

And Leadership Of Change In Organizations.......cccccceeeccccnnnecccscnnnnece 353
OVEIVIEW ..ceereeiicnsiensscnnssnssssnsssassssssssassssssssssssssssssssssssssssssssssssssssssssssssss 353
The Edge Of Chaos, Emergence And Change 354
Leadership And Complexity Thinking......cccecceeccusecccasscscnssescassescasseces 354
Complexity Thinking And Local Government 355
A Consilient Approach To Change ........cooeueecccccciiiiieeeeeeeeeeee 355
INErOAUCION ..cocceeeiiiccnncccnnencnsescnsesssnsssssnsssssnssesssssssssssessonsasssssssssssssse 355
Resistance To Change And Disrupting Patterns Of

Organization And Communication «eee 356

XVi



CONSIlIENCE coiiicinnniiccssnnnnecssssnsnesssssassessssssssssssssssnssssssssssssssssssssssssasssssass 358
The Process And Key Elements Of A Consilient Approach To
Supporting And Sustaining Change Based On

Complexity Thinking .....cccccceeeccscnnecccscnnsnccsssssssessscnnns 358
Framing And Designing Emergence.........cccceeeccnsneccscnnsneccssssssssssnans 359
Integral Hosting 360
Mindful AWAreNE@ss ......ccceeceresssnccesicssssssssesssessssssssssssssssssssssssssssssssesssse 361
Applying The Consilient Approach To A Real World Situation:
The Case Study .....ccceccccnnneccscnsneccssnsssescssnnns 362
Background And Overview: A Year Of Change, Emergence
ANnd Uncertainty.....ccccecnnecccscnnseccsssssssecsssssssssssssssces 362
Initial Work: November 2009—February 2010.......cccccceeecccnnsecccsennns 363
Creating A Community Of Practice: The March Event, A Taste Of
Things TO COME ...uuiiiiiccsnnniccsssnsnnesssssssncsssssssssssssssssssssssssssssssssssssssasssse 365
Building And Creating Social And Intellectual Capital:
March To June 2010 368
From Knowing To Doing: July To September 2010 373
From Turbulence To Flow: October 2010 To January 2011 .....ccceueee 374
Conclusion: Disturbing The Patterns? ........ccccvireeeemccccccicinnnn, 378
Final CommeNnt......ueiiiiiniencnneccnnnscsnnecssnnncssnsnssnsssssnsssssnssssnsssssnsasses 378
References..... .. 381
INDEX.... o i ssssssmsn s mmmmmmnnnnnns 387

XVii






Editorial: From Theory To Practice

Andrew Tait' & Kurt A. Richardson?
1 Decision Mechanics, UK/US
2 Exploratory Solutions, US

things—the things within things—just seems to be endless. | mean noth-
ing is easy, nothing is simple”The more time we spend studying complex-
ity, the more her sentiments are shared. Of course, the very pervasiveness of
this complexity is the reason we gravitate towards it—like basin-dwelling moths
to the attractor flame. The increasing number of “complexity”-focused journals
stands as a testament to the progress that is being made in this young discipline.

Q lice Munro (n.d.), the Canadian writer, once said, “The complexity of

Our passion, however, lies in the possibility of releasing all these ideas into the
wider ecosystem. While many of the more beguiling concepts have embedded
themselves in everyday language, complexity thinking, as a formal discipline, is
clearly much less widespread. There are islands of success, but the intellectual
tectonic shifts required to make them continents have not been forthcoming.

Why is this? Maybe it’s partially down to the packaging. Complexity thinking
is hard. Much of the research draws on sophisticated philosophy. This hinders
the broad adoption of the ideas in the professional mainstream. The fact that
the amount of research in the area of tools is dwarfed by that in the areas of
philosophy and theory serves to compound the problem. A rough analysis of
the papers published in the journal Emergence: Complexity & Organization, for
example, in 2007 shows that less than 10% of them were primarily concerned
with the development of tools for practitioners.

There is no doubt that the packaging of complexity into a neat, user-friendly
shrink-wrapped “box” is a tall order. It's difficult enough to just describe the
damn thing! Maybe this is because we've been gradually increasing the com-
plexity of complexity. As we've experienced the failures of the systems engineer-
ing paradigm, and seen the limitations of “new reductionism”, our definition of
complexity has become increasingly elaborate. Naturally, this has trickled down
the pipeline to challenge the tool developers.

But, maybe we can best approach tools from another theoretical direction-and
use our understanding of complexity to evaluate and enhance them. Richard-
son (2008) has discussed the notion of a“modeling culture” where a practitioner
uses linear tools in a nonlinear manner. This results in a kind of “cyborg” tool
where man is responsible for providing the complex context. However, as com-
plexity researchers, surely we'd like to provide man with more assistance in this
area.
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In July 2010, a workshop (the st International Workshop on Complexity and Real
World Applications) was organized in the UK (Botley, near Southampton) to at-
tempt to further this endeavor. While this edited collection represents the per-
manent record of that meeting, we hope—no believe—that the bringing to-
gether of like-minds to discuss and debate the challenges will pay dividends
through subsequent research. We look forward to it with barely contained ex-
citement.

These are early days for this research agenda. We've no doubt that readers will
feel some frustration at the lack of “consumer-grade” tools on offer. We'd love
to have presented the complexity practitioners’ version of Excel to you in these
pages. Alas, it was not to be.

However, we, and our complexity colleagues, share your frustrations. This is a
vibrant field, and we're only just beginning to see the first shoots. And, let’s not
forget that the rewards available to those breaking this virgin ground have the
potential to be great—always a compelling call to action...

In true complexity fashion, we may have to maintain a broad perspective if we're
to track the true impact of complexity thinking and techniques. Just as the field
of artificial intelligence has contracted as ideas have been co-opted by other/
new disciplines—-such as speech processing, collective intelligence and comput-
er-gaming-so the real impact of complexity research may occur in related fields.

One of the most tangible complexity techniques currently in use—and one rep-
resented in this volume—is agent-based simulation. Many in that community
may not see themselves as complexity scientists, but clearly complexity ideas
have had a significant impact on that field.

The first steps on the journey of creating a vibrant community of applied com-
plexity practitioners and tool developers have been taken. Many challenges lay
ahead—but, with them a wealth of opportunities.

Let’s make the first half of this decade the point where complexity comes of age.
We hope that this collection, in some small way, can help to bring that about.
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