
Managing the
Unknown

01_693057 ffirs.qxd  1/6/06  9:22 AM  Page i



01_693057 ffirs.qxd  1/6/06  9:22 AM  Page ii



Managing the
Unknown
A New Approach to 

Managing High Uncertainty
and Risk in Projects

Christoph H. Loch

Arnoud De Meyer

Michael T. Pich

01_693057 ffirs.qxd  1/6/06  9:22 AM  Page iii



This book is printed on acid-free paper. ∞

Copyright © 2006 by John Wiley & Sons, Inc. All rights reserved

Published by John Wiley & Sons, Inc., Hoboken, New Jersey
Published simultaneously in Canada

No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, scanning, or otherwise, except as permitted under Section 107 or 108 of
the 1976 United States Copyright Act, without either the prior written permission
of the Publisher, or authorization through payment of the appropriate per-copy fee
to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923,
(978) 750-8400, fax (978) 646-8600, or on the web at www.copyright.com.
Requests to the Publisher for permission should be addressed to the Permissions
Department, John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, (201)
748-6011, fax (201) 748-6008, or online at http:/www.wiley.com/go/permissions.

Limit of Liability/Disclaimer of Warranty: While the publisher and the author have
used their best efforts in preparing this book, they make no representations or war-
ranties with respect to the accuracy or completeness of the contents of this book and
specifically disclaim any implied warranties of merchantability or fitness for a partic-
ular purpose. No warranty may be created or extended by sales representatives or
written sales materials. The advice and strategies contained herein may not be suit-
able for your situation. You should consult with a professional where appropriate.
Neither the publisher nor the author shall be liable for any loss of profit or any other
commercial damages, including but not limited to special, incidental, consequential,
or other damages.

For general information about our other products and services, please contact our
Customer Care Department within the United States at (800) 762-2974, outside
the United States at (317) 572-3993 or fax (317) 572-4002.

Wiley also publishes its books in a variety of electronic formats. Some content that
appears in print may not be available in electronic books. For more information
about Wiley products, visit our web site at www.wiley.com.

Library of Congress Cataloging-in-Publication Data:

Loch, C. (Christoph)
Managing the unknown: a new approach to managing high uncertainty and

risk in projects / Christoph H. Loch, Arnoud De Meyer, Michael T. Pich.
p. cm.

Includes bibliographical references and index.
ISBN-10: 0-471-69305-7 (cloth)
ISBN-13: 978-0-471-69305-5 (cloth)
1. Project management. 2. Risk management. I. Meyer, Arnoud De.

II. Pich, Michael T. III.Title.
HD69.P75L62 2006
658.4’04--dc22

2005019102

Printed in the United States of America

10   9   8   7   6   5   4   3   2   1

01_693057 ffirs.qxd  1/6/06  9:22 AM  Page iv

http://www.copyright.com
http://www.wiley.com/go/permissions
http://www.wiley.com


Contents

Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Project Management and Project Risk 
Management (PRM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Operational Risk Management and PRM . . . . . . . . . . . . 4

Contribution and Plan of the Book . . . . . . . . . . . . . . . . . 5

Part I A New Look at Project Risk 
Management . . . . . . . . . . . . . . . . . . . . . . . 9

Chapter 1 PRM Best Practice:The PCNet Project . . . . . . . . . . . . . 13

1.1 Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

1.1.1 The PCNet Project . . . . . . . . . . . . . . . . . . . . . . 15

1.2 Risk Identification . . . . . . . . . . . . . . . . . . . . . . . . . . 16

1.3 Risk Assessment and Prioritization. . . . . . . . . . . . . . 18

1.3.1 Impact Assessment . . . . . . . . . . . . . . . . . . . . . . 18

1.3.2 Risk Prioritization. . . . . . . . . . . . . . . . . . . . . . . 19

1.4 Risk Monitoring and Management . . . . . . . . . . . . . 20

1.4.1 Proactive Influencing of Risk Factors . . . . . . . . 20

1.4.2 Monitoring and Reporting . . . . . . . . . . . . . . . . 21

1.5 Managing Residual Risks. . . . . . . . . . . . . . . . . . . . . 22

1.6 Learning and Sharing Across Projects . . . . . . . . . . . 25

1.6.1 Learning over Time . . . . . . . . . . . . . . . . . . . . . 25

1.6.2 Learning from the Residual Risks . . . . . . . . . . . 26

1.6.3 Overall Success of the PCNet Project and
Learning Applied to Other Projects . . . . . . . . . . . . . . 26

v

02_693057 ftoc.qxd  12/29/05  11:08 PM  Page v



1.7 PRM as a Method and as a Mind-Set . . . . . . . . . . . 26

1.8 Summary and Conclusion . . . . . . . . . . . . . . . . . . . . 29

Chapter 2 The Limits of Established PRM:The Circored Project. . . 33

2.1 Early Design of the Circored Technology . . . . . . . . . 34

2.1.1 Cliffs’ Strategic Business Idea . . . . . . . . . . . . . . 34

2.1.2 The Circored Technology and Early 
Preparations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

2.2 Joint Venture and Business Plan . . . . . . . . . . . . . . . . 38

2.3 The Construction Phase, May 1996–April 1999 . . . 40

2.4 The Startup Phase, May 1999–Summer 2000 . . . . . 42

2.5 A Management and Design Change. . . . . . . . . . . . . 43

2.6 Market Turmoil . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

2.7 The Limits of PRM: Unforeseeable Uncertainty. . . . 45

2.8 Summary and Conclusion . . . . . . . . . . . . . . . . . . . . 47

Chapter 3 A Broader Look at Project Risk Management . . . . . . . . 51

3.1 Understanding the Fundamental Types 
of Uncertainty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

3.2 Foreseeable Uncertainty and Residual Risk . . . . . . . 52

3.2.1 Variation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

3.2.2 Foreseeable Events . . . . . . . . . . . . . . . . . . . . . . 57

3.2.3 Residual Risk . . . . . . . . . . . . . . . . . . . . . . . . . . 62

3.3 Complexity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

3.3.1 Task Complexity: Control-and-Fast-
Response. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

3.3.2 Relationship Complexity: Contracts as 
Risk-Sharing Tools . . . . . . . . . . . . . . . . . . . . . . . . . . 67

3.4 Unknown Unknowns. . . . . . . . . . . . . . . . . . . . . . . . 71

3.4.1 Two Fundamental Approaches: Learning and
Selectionism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

3.5 Expanding the Toolbox: Fundamental Approaches
to Project Uncertainty . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Part II Managing the Unknown . . . . . . . . . . . . . . 81

Chapter 4 Diagnosing Complexity and Uncertainty . . . . . . . . . . . . 85

4.1 Diagnosing the Unforeseeable at Escend 
Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

4.1.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

4.1.2 Diagnosing the Unforeseeable . . . . . . . . . . . . . 87

4.2 Diagnosing Complexity . . . . . . . . . . . . . . . . . . . . . . 90

4.3 A Process for Diagnosing Uncertainty and
Complexity at the Outset. . . . . . . . . . . . . . . . . . . . . . . . 93

Contentsvi

02_693057 ftoc.qxd  12/29/05  11:08 PM  Page vi



Contents

4.4 Evolve the Complexity and Uncertainty Profile . . . . 98

4.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Chapter 5 Learning in Projects . . . . . . . . . . . . . . . . . . . . . . . . . . 103

5.1 Learning at Escend Technologies . . . . . . . . . . . . . . 104

5.1.1 Planning and Firefighting . . . . . . . . . . . . . . . . 104

5.1.2 Diagnosis and Learning . . . . . . . . . . . . . . . . . 107

5.1.3 First Results and Further Adjustments . . . . . . 110

5.2 Types of Project Learning . . . . . . . . . . . . . . . . . . . 112

5.2.1 Three Types of Learning . . . . . . . . . . . . . . . . . 112

5.2.2 Double-Loop Learning through Improvisation 
or Experimentation . . . . . . . . . . . . . . . . . . . . . . . . . 113

5.2.3 The Trade-off Between Learning and 
Progress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

5.3 Back to Escend: Drawing the Lessons . . . . . . . . . . 117

5.3.1 Interpreting the Escend Example . . . . . . . . . . 117

5.3.2 An Experimentation Process . . . . . . . . . . . . . . 118

Chapter 6 Multiple Parallel Projects: Selectionism . . . . . . . . . . . . 123

6.1 Selectionism at Option International . . . . . . . . . . . 125

6.1.1 Company Background . . . . . . . . . . . . . . . . . . 125

6.1.2 The Challenge: An Unpredictably Changing 
Market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

6.1.3 Selectionist Trials to Find a New Business 
Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

6.2 Explaining the Principles of Selectionism. . . . . . . . 130

6.3 What Makes Selectionism Work? . . . . . . . . . . . . . . 133

6.3.1 In What Space Are Alternatives Developed? . . 133

6.3.2 How Many Parallel Trials? . . . . . . . . . . . . . . . 134

6.3.3 When to Stop Trials?. . . . . . . . . . . . . . . . . . . . 135

6.3.4 Ensuring Selection and Commitment to the 
Chosen Trial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

6.3.5 Leveraging the Benefits of the Nonselected 
Outcomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

6.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

Chapter 7 Selectionism and Learning in Projects . . . . . . . . . . . . . 141

7.1 Selectionism and Learning at Molecular 
Diagnostics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

7.2 Choosing and Combining Selectionism and 
Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

7.2.1 Understanding the Cost of Darwinian Selection
and Sequential Learning . . . . . . . . . . . . . . . . . . . . . 146

vii

02_693057 ftoc.qxd  12/29/05  11:08 PM  Page vii



7.2.2 Value Comparison of Darwinian Selection
and Sequential Learning . . . . . . . . . . . . . . . . . . . . . 147

7.2.3 Exploratory Learning and the Value 
of Partial Information . . . . . . . . . . . . . . . . . . . . . . . 149

7.2.4 The PRM Contingency Planning Approach . . . 153

7.2.5 A Combined Choice Framework . . . . . . . . . . 153

7.3 Reexamining the Circored Project with This New
Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

7.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Part III Putting Selectionism and 
Learning into Practice . . . . . . . . . . . . . . 163

Chapter 8 Establishing the Project Mind-Set . . . . . . . . . . . . . . . . 165

8.1 Open-Mindedness: Expecting the Unexpected. . . . 166

8.1.1 Choosing the Project Team with the Right 
Experience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

8.1.2 Mindfulness: a Culture of Openness . . . . . . . . 169

8.1.3 Open-Mindedness among Project Partners . . . 172

8.2 Project Vision, or a “Map” of Unknown Terrain . . . 172

8.2.1 An Example: Rapid Manufacturing 
Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

8.2.2 A Roadmap into Unknown Terrain . . . . . . . . . 174

8.3 Robust-Mindedness:The Ability to Cope. . . . . . . . 175

8.3.1 Sensemaking and Social Cohesion to Prevent 
a Team Breakdown . . . . . . . . . . . . . . . . . . . . . . . . . 175

8.3.2 A Sensemaking Breakdown in Automotive
Development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

8.3.3 Robustness: Social Identity and a Map . . . . . . 178

8.4 Summary: How to Foster an Unk Unk 
Mind-Set. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Chapter 9 Putting the Infrastructure in Place . . . . . . . . . . . . . . . . 183

9.1 Managerial Systems in Project Risk 
Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

9.2 The Management Systems of Learning 
(Sub)Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

9.2.1 Planning System. . . . . . . . . . . . . . . . . . . . . . . 187

9.2.2 Monitoring System. . . . . . . . . . . . . . . . . . . . . 188

9.2.3 Coordination and Information System . . . . . . 190

9.2.4 Evaluation and Incentive System . . . . . . . . . . 193

9.3 The Management Systems of Selectionist 
(Sub)Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Contentsviii

02_693057 ftoc.qxd  12/29/05  11:08 PM  Page viii



Contents

9.3.1 Planning Systems . . . . . . . . . . . . . . . . . . . . . . 197

9.3.2 Monitoring Systems . . . . . . . . . . . . . . . . . . . . 198

9.3.3 Coordination and Information Systems . . . . . 199

9.3.4 Evaluation and Incentive Systems . . . . . . . . . . 202

9.4 Integrating Learning and Selectionist Pieces into 
the Overall Project. . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

9.4.1 Buffers for the Subprojects Threatened by 
Unk Unks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

9.4.2 Clarify Dependence of Other Subprojects. . . . 205

9.4.3 Transfer Preliminary Information . . . . . . . . . . 205

Chapter 10 Managing Unk Unks with Partners . . . . . . . . . . . . . . . 211

10.1 The Dangers of Project Contracts . . . . . . . . . . . . 212

10.1.1 The Eurotunnel Project . . . . . . . . . . . . . . . . 212

10.1.2 Other Examples . . . . . . . . . . . . . . . . . . . . . . 218

10.1.3 The Limitations of and the Need to Extend 
Contracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

10.2 A Problem-Solving Process in the Face 
of Unk Unks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

10.2.1 Choose Partners for Competence They 
Contribute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

10.2.2 Clear Risk and Reward Allocation 
and Flexibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

10.2.3 Fair Process . . . . . . . . . . . . . . . . . . . . . . . . . 226

10.2.4 Early-Warning Systems. . . . . . . . . . . . . . . . . 228

10.2.5 Relationship and Trust Building . . . . . . . . . . 229

10.3 Summary: A Process of Partner Relationship
Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

Chapter 11 Managing Project Stakeholders . . . . . . . . . . . . . . . . . . 237

11.1 The Project of the Flying Car . . . . . . . . . . . . . . . . 237

11.1.1 Concept Generation—Three Ideas Emerge. . 238

11.1.2 From Concepts to Reality. . . . . . . . . . . . . . . 239

11.1.3 Prototype Execution . . . . . . . . . . . . . . . . . . . 240

11.1.4 Friction within the Development Team . . . . . 242

11.1.5 Friction among External Partners . . . . . . . . . 243

11.1.6 Selling the Project to the Organization . . . . . 243

11.1.7 Management Systems for Selectionist Trials 
in Vol de Nuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

11.2 How Informal Stakeholders May Hold Up 
a Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

11.2.1 Strategy and Economic Reasoning . . . . . . . . 250

ix

02_693057 ftoc.qxd  12/29/05  11:08 PM  Page ix



11.2.2 Politics and Influence: Differing Interests 
and Network Structure . . . . . . . . . . . . . . . . . . . . . . 251

11.2.3 Culture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

11.2.4 Egos and Emotions in the Approach 
of Individuals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

11.3 Lessons: Map the Decision Influence Levels to 
Sell the Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256

Part IV Managing the Unknown:
The Role of Senior Management. . . . . . . 261

Chapter 12 The Role of Senior Management in Novel Projects . . . 263

12.1 Choosing the Project Scope . . . . . . . . . . . . . . . . . 264

12.1.1 Understanding the Strategic Rewards . . . . . . 264

12.1.2 Shaping the Project Portfolio . . . . . . . . . . . . 265

12.1.3 Enforce Risk Reduction in the Projects 
in Which Novelty Is Not Critical . . . . . . . . . . . . . . . 266

12.2 Building Organizational Capabilities . . . . . . . . . . 266

12.2.1 The Project Management Team. . . . . . . . . . . 266

12.2.2 The Project Infrastructure Structure . . . . . . . 268

12.3 Sponsoring Novel Projects . . . . . . . . . . . . . . . . . . 269

12.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Contentsx

02_693057 ftoc.qxd  12/29/05  11:08 PM  Page x



Foreword

Project management, as an important part of our disciplinary back-
ground, has been close to our interests for a long time and has been

part of our professional experience as consultants, program directors,
and, in one case, dean at INSEAD.The research on which this book is
based began in 1996, when we became interested in project risk man-
agement and, in particular, methods that might help project managers
to deal with novel projects.

We first explored real options and contingent decision-making in
projects, a “new” method from the finance discipline that was widely
discussed in the mid-1990s. This turned out to be a dead end, as the
powerful analytical methods from finance did not sufficiently carry
over to project management, an environment where much less infor-
mation is available than in financial markets. In project management,
these methods were wonderful in theory but required too many
assumptions to apply in practice.

As we worked with project managers and wrote cases about the
projects we analyzed, we began to realize that our concerns with man-
aging novel projects were not so much with the existing project risk
management (PRM) methods per se—as these methods were quite
well developed over many years—but with the very concept of risk
itself. We felt that the concept of risk, as discussed in PRM, was not
entirely appropriate for novel projects. The first practical lessons we
learned from these project managers were summarized in a Sloan
Management Review paper in 2001. But we also understood that we
needed a conceptual framework to help us understand how seasoned
project managers of novel projects dealt with uncertainty and risk,
and how a project team might in principle deal with it.

We realized that a key reason many projects fail is because organiza-
tions do not recognize the fundamental difference between project nov-
elty and project risk. This thinking led to a publication in Management

xi
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Science (2002), in which we examined the key difference between project
risk and project novelty.We defined two critical characteristics of novel proj-
ects: unforeseeable uncertainty and complexity. We also identified two fun-
damental approaches that were, in principle, possible in the presence of
unforeseeable uncertainty and complexity. We referred to these new
approaches as selectionism and learning.

These theoretical considerations gave us a “roadmap,” a lens through
which we could gather evidence and examine the projects with which we
worked. We discovered that, while selectionism and learning had, of course,
been discussed before, a complete approach to managing novel projects was
missing. How should organizations and project management teams approach
novel projects? How do they diagnose the level of project novelty, how do
they build the organizational capabilities to deal with novel projects, and
finally, how do they go about managing these projects? 

This, then, is the new thinking and the contribution of this book.
Selectionism and learning can be viewed as a powerful arsenal of weapons
in the face of high novelty and unforeseeable uncertainty in projects, an
arsenal in addition to established project risk management methods. The
book explores the nature of unforeseeable uncertainty, of “unk unks” and
explains the concept of selectionism and learning.Then, most of the book
tries to develop operational and actionable methods and tools that man-
agers can use to evaluate selectionism and learning and to put them in
practice. This book may be interesting for academics, but we are address-
ing an audience of practicing managers, and we hope they find it useful.

We are indebted to the many project managers with whom we have
worked and from whom we have learned—in our case research and in our
management seminars at INSEAD, where the participants learn from us,
but where we also learn invaluable insights from them.

We also thank our colleagues, notably Christian Terwiesch and Svenja
Sommer, the collaboration with whom has helped us think through many
issues. We are indebted to Jean Cropper, who helped us turn our clumsy
language into readable English.

If this book makes a small contribution to the project management pro-
fession, we feel proud, and the tremendous effort was worthwhile.

Fontainebleau and Singapore,
May 2005

Christoph Loch

Arnoud De Meyer

Michael T. Pich

Forewordxii
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