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Preface

This book provides technical details on a dynamic systems approach to

megaproject risk analysis and simulation, and it is based on the authors’

long-term research into megaproject management, multi-criteria decision

making, and system dynamics. For the first time, the authors have

attempted to find a technical solution to tackle overruns on cost and time

in megaprojects, and this is based on a comprehensive set of risks asso-

ciated with social, technical, economic, environmental and political

(STEEP) issues in megaproject environment and a dynamic systems

approach called SDANP. The approach is an integrated use of tools includ-

ing analytic network process (ANP) and system dynamics (SD) for risks

prioritization and simulation.
The new SDANP model is described in this book with a case study on

the Edinburgh Tram Network (ETN) project, which was a live case project

during the time of the authors’ research into a dynamic systems approach

to megaproject risk analysis and simulation. Through this experimental

research, the SDANP model has provided interesting results on cost and

time overruns with accuracy rates above 80%, respectively, for the ETN

project over the time period between 2007 and 2013. The authors expect

that this dynamic systems approach to megaproject risk analysis and

simulation can be widely tested for the benefits of stakeholders in dealing

with cost and time overruns in megaproject development.

Prince Boateng
Zhen Chen

Stephen O. Ogunlana



Foreword

As our journey into the uncertainties of the twenty-first century continues,

of one thing we can be sure: megaprojects are viewed as increasingly

important in creating solutions to societal problems. Megaprojects will

provide the new power plants that will give us with green energy, they will

deliver transport systems that work for all without increasing carbon emis-

sions, they will provide us with the integrated hospitals and healthcare that

we need and they will even delight us with cultural and sporting events! We

remain optimistic that the huge complexities of megaprojects in people,

capital and technology can be tamed and we can look forward to feeling

the benefits of their successful implementations.
However, at their heart, megaprojects pose a conundrum. Time after

time (and despite their apparent benefits) we do not seem to be able to

deliver them on time, to budget and actually producing the output

functionality that we need. We only have vague ideas why some succeed

and, where they fail, we discover worryingly psychological failings in

their planning and design. Given their importance in facing twenty-first

century challenges, we desperately need to undertake more research to

help us deliver megaprojects more effectively and to insure that the

results of that research are available to the widest possible population of

stakeholders.
It is precisely this gap that Boateng, Chen and Ogunlana have aimed at

with the work that they report upon in this book. They take one of the

most clearly identified complexities in delivering megaproject, namely risk,

and explore new ways of conceptualizing it and dealing with it. They

employ a wide range of novel systems dynamics and frameworks to develop

an understanding of risk in megaprojects. They provide interesting applica-

tions of techniques used elsewhere in simulation to megaprojects. They

illustrate their work with an insightful case of the Edinburgh Tram Project,

a megaproject which embodies both the huge benefits that megaprojects

can bring and the significant issues that inhibit their delivery. Boateng,

Chen and Ogunlana are to be congratulated for the zeal with which they

have pursued their research objectives and their fervour to share the results

of their endeavours with others.
This book provides a valuable addition to the work currently being

undertaken by academics and practitioners alike in understanding mega-

project design and delivery. It is through such committed work that we



really will be able to tame megaprojects and insure that they can reliably

deliver the outcomes that society so desperately needs.

Professor Naomi Brookes, PhD DIC
Visiting Professor in Complex Project Management,

University of Leeds
Chair – MEGAPROJECT COST Action

C.E.O. – Projektlernen
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