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It is a massive review of the art and science of the management of projects,
which has the great virtue of being a good read wherever it is touched. It
spills the dirt on things that went wrong, elucidates the history so that you
can understand the industry’s current stance, draws on other countries’ expe-
rience and explains the latest management processes. Throughout it is liber-
ally sprinkled with anecdotes and case histories which amply illustrate the do’s
and don’ts for practitioners wishing to deliver projects on time with expected
quality and price. It is a valuable book for students and practitioners alike.

John D. Findlay
Director
Stent

This is a valuable source for practitioners and students. It covers the A—Z of
project management in a confident contemporary manner and provides a
powerful and much needed conceptual perspective in place of a purely pre-
scriptive approach. The engaging presentation introduces a range of challenges
to establishing thinking about project management, often by making compari-
sons between practices in the UK and those of other countries.

Peter Lansley
Professor of Construction Management
University of Reading
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Preface to 15t Edition

The management of construction projects is a problem in information, or
rather, a problem in the lack of information required for decision-making. In
order to keep the project rolling, decisions have to be made before all the
information required for the decision is available. Decision-making in con-
struction is, therefore, about robust decisions, rather than optimal decisions.
This paradox is at the heart of the book, which explores the high-grade
project management skills required to manage under uncertainty. The book
does not provide easy answers, but ways of thinking about challenging prob-
lems. Construction project management is not easy otherwise we would have
solved the problems by now, but it can be done better. This book draws exten-
sively from practice in other industries to show how it can be done better.

The book is intended for those practitioners — let us call them reflective
practitioners — who wish to develop their capabilities to manage the whole
rather than the parts, and for those students on masters’ courses who are being
trained in those capabilities. Drawing on a wide range of research, it does not-
summarise received wisdom, but proposes new ways of thinking about manag-
ing construction projects better. Its basic assertion is that we have to treat the
management of construction projects as a holistic discipline, managing from
inception to completion, rather than a set of fragmented professional domains.
It is this vision of an integrated construction project management that the
book attempts to define.

If construction project management is a problem in information, what is
the role of information and communication technology (ICT)? The answer
is simple — it is central. ICT pervades this book. Although only one chapter
is explicitly devoted to the topic, there are continual references to the role of
the new, distributed, generation of ICT in the management of construction
projects.

The argument is supported throughout by vignettes, and case studies com-
plement each chapter. These are not intended to show only good or bad prac-
tice, but to illustrate the argument and stimulate reflection. Those using the
book for teaching will be able to use them as teaching cases. A full version

xiii
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of the Channel Fixed Link case study is available from the Blackwell website
http://www.blackwellpublishing.com/winch, together with a complete set of
lectures and associated graphics.

The book has been long in the making, and draws on a wide range of intel-
lectual sources read over some 30 years. It might be helpful for the reader to
identify some of the key influences here, for they are very much embedded in
the text but without them this book could not have been written. The main
ones are, in order of reading, are as follows:

e Peter Berger and Thomas Luckmann, The Social Construction of Reality. The
first text — before the rise of Anthony Giddens — to articulate the dynamic
dialectic between structure and process.

e Jay Galbraith, Organization Design. The source of the idea of organisations
as information processing systems.

e Oliver Williamson, Markets and Hierarchies. The founding work of transac-
tion cost economics, and hence the leading theory of inter-firm relations.

e Marian Bowley, The British Building Industry. Written about 40 years ago,
much of the analysis of the construction industry as system is as relevant
today as it ever was.

e DPeter Morris, The Management of Projects. The first project management
text to raise the discipline out of the tool box and into the boardroom as a
strategic discipline.

In preparation for the writing of this text, a review of the project manage-
ment literature (Winch, 2000a) identified five generic project management
processes:

Defining the project mission
Mobilising the resource base
Riding the project life cycle
Leading the project coalition
Maintaining the resource base.

The first four of these provide the overall structure of the book. Constraints
of space and time mean that the fifth could not be addressed here. Readers
seeking insights into this last process should refer to David Gann (2000) on
construction innovation, and Jan Druker and Geoff White (1996) on human
resource management in construction.

The range of acknowledgement that this book requires is vast, and I can
only be selective here. First and foremost, thanks must go to Graham Ive who
first encapsulated the approach taken here that project management is a prob-
lem in information, and who inspired the writing of the book in the first

[vww .ebook3000.con}
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Preface to 1 Edition xv

place. Second, thanks go to the students on the MSc Construction Economics
and Management at The Bartlett, University College London, who have had
these ideas tried out on them over the past 10 years, and have contributed
some of the case material. In particular, the contribution of the 2000/1 cohort
who participated in a feedback seminar on version 1 of the book is warmly
thanked. The 2001/2 cohorts on the MSc Engineering Project Management
and fourth year MEng Civil Engineering at the Manchester Centre for Civil
and Construction Engineering at UMIST worked with version 3 and allowed
the argument and graphics to be fine-tuned. The approach of this book is dif-
ferent from the UMIST tradition in project management — represented by
Roy Pilcher, Nigel Smith, Peter Thompson, Stephen Wearne and others — but
it is, I hope, complementary.

Third, thanks go to the bodies which have funded the research over the
past 10 years, which has allowed particular aspects of the argument to be
explored. These include the Economic and Social Research Council, The
Leverhulme Trust, Plan Construction et Architecture and, most notably, the
Engineering and Physical Sciences Research Council (EPSRC). As research-
ers, Aalia Usmani, Naomi Clifton, Andrew Edkins, Brid Carr, Steve North and
John Kelsey have contributed to this book more than they probably appreci-
ate. In particular, the book draws in a variety of ways on material developed
by the EPSRC funded VIRCON project, a four-university collaboration of
Teesside (Nash Dawood), University College London (Alan Penn), UMIST
and Wolverhampton (Lamine Mahdjoubi). I am especially grateful to Nash
Dawood and the team from Teesside for the data on, and images of, the
Centuria Building.

The first draft of Chapter 14 was prepared while the author was Velux
Visiting Professor at the Department of Civil Engineering, The Technical
University of Denmark. Thanks go to Sten Bonke and Axel Gaarslov for
their hospitality, and to Rob Howard and Christian Koch for their help in
the development of the chapter. Steve North read version 3 of the chapter in
detail and mitigated some of my misunderstandings of the issues. He, together
with John Kelsey, was also enormously helpful in the development of Cases
10 and 11. In particular, John Kelsey grappled with the details of the critical
chain methodology, giving the argument a robustness that would otherwise
be missing. He also read and commented on version 2 of Chapters 10 and 11
in their entirety. Ghassan Aouad and Ming Sun of Salford University willingly
provided materials for figures in Chapter 14. I am especially grateful to Peter
Morris, who read and commented on the whole of version 2. Pam Hyde,
administrator of the Project Management Division of the Manchester Centre,
helped with the final production of version 4. None of these, of course, bears
any responsibility for the argument in the text of the book.
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Finally, warmest thanks go to Shilpi Kawar who acted as editorial assistant
on the book, handling permissions and processing the text for printing, as well
as drawing all the diagrams and researching some of the vignettes, mainly for
Chapter 4.

The images that illustrate this book are of the various stages in the project
life cycle of one of the more remarkable millennium projects in the UK — the
Millennium Bridge, which links St Paul’s Cathedral in the City of London to
the Tate Modern Museum in Southwark. The vision of a Financial Times jour-
nalist, the bridge opened to the public in 2002, after a false start during 2000
when it had to be closed on its day of opening due to excessive lateral move-
ment. It provides a wonderful example of the excitement and challenges of
managing construction projects where the project mission is both to push the
technological envelope and to make a major contribution to urban culture.
Despite these problems, the bridge has already won a place in the affections of
Londoners, and will doubtless go on to become a major landmark for London
and its people. Further information is available in Deyan Sudjic’s book, Blade
of Light: the Story of the Millennium Bridge.

Graham M. Winch
Manchester
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In the wide ocean upon which we venture, the possible ways and directions
are many; and the same studies which have served for this work might easily,
in other hands, not only receive a wholly different treatment and application,
but also lead to essentially different conclusions. Such indeed is the importance
of the subject that it still calls for fresh investigation, and may be studied with
advantage from the most varied points of view. Meanwhile we are content if a
patient hearing is granted us, and if this book be taken and judged as a whole.

Jacob Burckhardt (1990, p. 19) thus introduced his distinctive perspective
on the Italian Renaissance in 1860, suggesting that complex phenomena are
best investigated using multiple perspectives. This second edition develops the
information processing perspective introduced in the first as a distinctive con-
tribution to the available perspectives on managing construction projects. The
information processing perspective cannot claim to be comprehensive, but
we do suggest that it is a worthy way of venturing on that wide ocean. In
particular, the information processing perspective deepens understanding of
the dynamics of the construction project process through life from the value
proposition inherent in the project mission to the functioning asset generating
that value for its owners and users.

The information processing perspective has been developed through three
main influences since 2002.

e A move to Manchester Business School (MBS) within the new University
of Manchester formed in 2004 from UMIST and the old Victoria
University of Manchester. This created opportunities and incentives to read
different literatures, attend different conferences and teach students with
a broader perspective on managing projects than would be found within
an engineering or built environment school. This edition is more clearly
about the business of managing construction projects than the first, reflect-
ing the needs of students on MBS’ MBA for Construction Executives.

e The criticisms made by a number of researchers of the first edition. These
are identified explicitly in Chapter 1, and addressed — hopefully adequately —
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throughout the text. Here we reiterate Burckhardt’s plea that the book be
read as a whole, rather than criticised piecemeal.

e Research developing a more cognitive understanding of managerial informa-
tion processing drawing on the work of Karl Weick (1995) and Alfred Schutz
(1967) in collaboration with Eunice Maytorena on managing risk and
uncertainty, and Kristian Kreiner on future perfect organizing respectively.

The text has been updated throughout to refer to current standards and
practice in the industry, as well as the latest research findings. I am particularly
grateful to Ghassan Aouad of Salford University and Martin Riese of Ghery
Technologies for their help with the revisions to Chapter 14. One important
systematic change throughout is to refer to ‘schedule’ rather than ‘programme’
in construction project planning. The two reasons are that, first, ‘programme’ in
some countries (e.g. USA and France) refers to the brief and not the project
plan and, second, it avoids confusion in relation to the concept of ‘programme
management’ introduced in Chapter 15.

Interactions are always very important in the development of ideas, and
I would particularly like to thank the members of the Managing Projects
group of the Business Systems Division of MBS (Nuno Gil, David Lowe,
Eunice Maytorena, Clift Mitchell, Mike Pryce and Mark Winter) as well as
the broader membership of the Centre for Research in the Management of
Projects at MBS. Three years as a Visiting Professor (2006—2008) at the Center
for Ledelse i Byggeriet (Centre for Management Studies of the Building Process)
at Copenhagen Business School working with Professor Kristian Kreiner and
his team have broadened my theoretical perspectives as well as helped me to
appreciate the contribution of high-quality ethnographic research to under-
standing the construction project process. Of course, none of the above bears
responsibility for the content of this edition.

As Burckhardt would have wished, the first edition has already provoked
debate; I very much hope that the second edition will continue that debate as well
as meet the needs of future cohorts of students of Managing Construction Projects.
The images on the cover of this edition are of remarkable value generation — the
Eden Project in Cornwall, UK. They show the architects’ section of the geo-
desic roof structure (courtesy Grimshaw Architects) and a view of the completed
biome (photo Ben Foster: courtesy of Eden Project), capturing the creation of
these remarkable buildings through the life cycle from conception to completion.
Further information on the project is given in Case 17 and a visit (http://www.
edenproject.com) is heartily recommended for a sense of how the built environ-
ment can and should be created. Finally, I would like to add my enormous grati-
tude to Sandra for her diligence in preparing the final version of this text.

Graham M. Winch
Manchester
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Chapter 1

The Management of Construction
Projects

1.1 Introduction

‘Between the idea

And the reality. . ..
Between the conception
And the creation. . ..

Falls the Shadow’

One of the principal ways in which modern societies generate new value is
through projects which create physical assets that can then be exploited to achieve
social and economic ends — factories for manufacturing goods, offices and shops
for delivering services, hospitals for health care and tunnels for transport. Societies
even create assets that are exploited for largely symbolic purposes, such as opera
houses and cathedrals. In a typical modern society, around half of all physical asset
creation (fixed capital formation) is the responsibility of the construction industry,
thereby generating around 10% of national wealth (gross domestic product). These
figures are much higher for rapidly developing countries. The creation of these
assets is the principal force in the dynamics of cities and change in the built envi-
ronment and, therefore, one of the major sources of social and economic change.
This book is about how such assets are created eftectively and efficiently so that
they meet the needs of the clients which make the investments, thereby providing
a net gain to the economy and society for which they are created.

The creation of new values is not an easy mission — as the liberties taken with
T.S. Eliot’s The Hollow Men in the epigraph above are intended to capture. Many
problems have to be solved between the initial idea for a new asset, through its
realisation on site, to the client starting to exploit it. This book covers the whole
of this process conceived as a progressive reduction of uncertainty through time.
In other words, it argues that the problem of managing construction projects is
principally a problem in the management of information and its progressive
embodiment in a physical asset. As a director of a leading European construction

3



4 Introduction

corporation puts it, ' HBG’s core competence is the generation and management
of information’!. The book will, thereby, shine a penetrating light into the shadow
between the conception of a constructed asset and its physical creation.

The book is not aimed at any particular professional group within the con-
struction industry; rather it is aimed at all those whose working lives are commit-
ted to the creation of constructed assets — at all professional groups. These include
the representatives of the clients who provide the capital; the designers who turn
ideas into specifications; the constructors who turn specifications into reality on
site; as well as those who manage and regulate the overall process on behalf of the
client and society. Creating new value through construction projects is an inher-
ently collaborative process, and all have their specialist skills to deploy. The central
premise of this book is that these specialisms can be deployed more eftectively
in the context of an understanding of the process as a whole. Thus, one of the
most important measures of the success of this book will be the extent to which
it helps in the creation of a common language for discussing the management of
construction projects between different professional groups. The perspectives and
terminology used in this book may be a little unfamiliar at times; this is because
the book is deliberately written from a perspective of managing the entire project
process, rather than the contribution of any one professional group to it.

More specifically, the objectives of this book remain unchanged for this edition:

e to provide atotal project perspective on the management of construction
projects from inception to completion;

e to apply business process analysis (BPA) to the management of projects;

e to define basic principles of construction project management which will allow
readers to apply these principles to their particular management problems;

e to review and synthesise the large number of different tools and techniques
proposed for improving construction performance, from risk management and
value management, through to supply chain management and quality assurance;

e to place the use of information and communication technologies (ICTs) at
the heart of the construction project management process.

In achieving these objectives, the book will provide a holistic perspective that will
allow practitioners and more advanced students to place their particular special-
isms — be it risk management, design management or site management — in the
broader context of the project process as a whole. The sheer variety of proposed
ways of improving the performance of the construction process can be daunting,
even for the most enthusiastic practitioner. By placing all these different initiatives
in the context of the entire project process, and by articulating basic principles of
good management rather than the latest fads, this book will provide help in sort-
ing good practice from fashionable practice. As such, it aims to facilitate the devel-
opment of the evidence-based management of construction projects which ‘first
and foremost, is a way of seeing the world and thinking about the craft of man-
agement; it proceeds from the premise that using better, deeper logic and employ-
ing facts, to the extent possible, permits leaders to do their jobs more effectively™.

[vww .ebook3000.con}
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The Management of Construction Projects 5

1.2 Projects as the creation of new value

All modern societies and economies are dynamic — the only certainty is change.
Many of these changes are the result of unforeseen interactions of complex forces,
but societies also change through deliberate action, and one of the most important
forms of deliberate action is to invest in physical assets which can then be exploited
to provide the goods, services and symbols that society needs. Governments invest
in schools to provide education services and in bridges to provide transport services;
firms invest in shops to provide retail services and in houses to provide homes.
Investments are also made in redundant quarries to create an inspirational ecologi-
cal experience as at the Eden Project in Cornwall (which we shall revisit in Case 17)
or a five-star hotel as at #A7L[f (Songjiang) near Shanghai or on a smaller scale as
a theatre at Dalhalla, Rittvik, Sweden. Investments are made to transform coastlines
such as the Delta and Zuidersee projects in The Netherlands which created millions
of hectares of farmland and the extensive marine works to ‘help solve Dubai’s beach
shortage’ in Nakheels three Palm and The World developments — The World alone
adds 232 km to Dubai’ coastline’. Cities change as shops are refurbished and new
metros are built. Increasingly, these investments are made by partnerships of the public
and private sectors. What all these investments have in common — whether directly
for profit or not — is that they create something where there was nothing, create new
assets to be exploited for private benefit and public good. It is in this sense that con-
struction projects are about the creation of new value in society.

Financial Profits
resources 3 / i
. ' ] New value
Firm » Firm » Firm >
Human v A 4 y
resources Learning

New value creation

»
»

Fig. 1.1 Construction projects as the creation of new value.

This process forms a ‘value system’ as illustrated in Fig. 1.1; how projects add value
for clients through the value system will be explored in more detail in Chapter 3.
The fundamental inputs to the process are capital and human resources — capital
resources to cover the costs of investment; human resources to transform ideas into
reality. The return on capital from the process is the profits taken out of the process
by the participating firms. The return on human resources is the learning that takes
place as problems are solved through the project life cycle. The effective achievement
of both of these returns on the resources deployed in the creation of constructed
assets is problematic — construction firms have low profitability compared to other
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sectors, and learning often stays with the individual, rather than being captured by
the firm. As will be explored in Part IV, these two problems are linked.

1.3 The project as an information processing system

All organisations are, in essence, information processing systems’. In order to
function they must monitor their environment, take decisions, communicate
their intentions and ensure that what they intended to happen does happen. In
manufacturing organisations, these information flows generate and control flows
of materials as well, but many service organisations are purely devoted to manag-
ing flows of information. Information flows are the heart of the business proc-
ess in all organisations. These information flows are directed and enabled by the
structure of the organisation, and the problem of management is the problem
of continually shaping processes by manipulating the structure — what has been
called the tectonic approach to organisation®.

The analogy of a river is useful here. What is of interest in a river is the flow of
water, which irrigates crops, provides a transport route, enables the generation of
hydroelectric power and is a source of leisure and repose. Yet it is through altering
the banks that we shape the flow — dams and weirs create lakes and power; dykes
and canals control direction; docks and locks facilitate transport; bridges and tun-
nels mitigate the downside of the river as a barrier. At the same time, the action of
the water erodes banks, weakens riverine structures and silts navigation channels.
The process — the flow of water — cannot be directly managed; we have to man-
age the context in which it flows, but those flows also change the ways in which
we manage. The same, I suggest, applies to organisations and their flows of infor-
mation, and much of this book will be about how we manage the project process
through managing the organisational structure of projects, and how the project
process in turn shapes those organisational structures.

an

>— Uncertainty
Amount of
information
required for <
the decision
Amount of
> information
available

N

Fig. 1.2 The definition of uncertainty (source: developed from Galbraith, 1977,
Fig. 3.1).
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The fundamental problem in the management of information is uncertainty; in
other words, the lack of all the information required to take a decision at a given
time. Figure 1.2 illustrates Jay Galbraith’s definition of uncertainty as the differ-
ence between the information required for a decision and the information avail-
able. This uncertainty has two sources:

e Complexity, or the condition where the information is, in principle, available,
but it is too costly or time-consuming to collect and analyse;

o DPredictability, or the condition where the past is not a reliable guide to the
future — the future is, by definition, unknowable, but past experience is a valu-
able, if not infallible, guide to the future in many situations.

The challenge of managing projects in the context of uncertainty is the central
theme of this book, while we will focus explicitly on the cognitive issues this

poses in Chapter 13.

Inception Completion
Nonef

All

I
I
I
mission |
; ; Amount of
uncertainty: | Dynamic | ;
amount of ! uncertainty I information
. S . I possessed
information | Certainty |
required | :
I I
I I
I I
I I
Al >+ None
0 Time

Fig. 1.3 The project process as the dynamic reduction of uncertainty through
time (source: developed from Winch et al., 1998).

At the inception stages of a construction project, uncertainty is very high — the
asset of the future is little more than an idea and possibly a few sketches. How high
depends upon a number of factors such as the extent to which the asset is a copy
of the ones existing; the extent to which standardised components and solutions
can be used; and the extent of the requirement for new technologies to solve the
particular problems posed by the project. This may be thought of as the level of
mission uncertainty inherent in the project. As the project moves through the life
cycle, uncertainty is reduced as more information becomes available — ambigui-
ties in design are resolved; geotechnic surveys are completed; regulatory approval is
obtained; component suppliers provide their shop drawings; and contractors suc-
cessfully complete their tasks. The level of uncertainty at a particular point in the
project life cycle relative to earlier and later points in the project life cycle may
be thought of as the level of dynamic uncertainty on the project. This framework
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is illustrated in Fig. 1.3, which shows how uncertainty is progressively reduced
through time, and how certainty increases until all the information required for the
project is available at completion and embodied in the asset created. The area to the
left of the S-curve represents information still to be acquired, that is uncertainty;
that to the right represents what is known, that is certainty.

1.4 Project management and the management of projects

Construction projects have been ‘managed’ since time immemorial. Traditionally,
this was the responsibility of the ‘master of the works’ — a concept retained in
the modern French maitre d’ceuvre — but the emergence of a concept of ‘project
management’ is a phenomenon of the nineteenth century’. Project management
emerged as industrial societies started to build complex systems such as rail and
power networks. This concept was adopted by the US aircraft industry in the 1920s,
came to maturity in the US defence programme in the 1950s and gained inter-
national attention with the space programme in the 1960s. Project management is
essentially an organisational innovation — the identification of a team responsible
for ensuring the effective delivery of the project mission for the client. However, it
has become associated with a particular set of tools and techniques — most notably
critical path analysis — which has stunted its development. As the concepts of project
management diffused to the construction industry from the 1960s onwards, it was
this toolbox, rather than the broader management concept, which was adopted®.

Peter Morris (1994) argues strongly that project management is about the total
process, not just about realising a specification to time, cost and quality. For this
reason, he distinguishes the ‘management of projects’ as a strategic approach from
‘project management’ as a toolbox approach to delivering the project mission. This
book adopts Morris’ perspective and argues for a holistic approach to managing
the construction project. Effective management tools are vital — and will be dis-
cussed in detail in Part IV — but they are no substitute for a strategic overview of
the process of realising a constructed asset, and skills in managing the disparate
stakeholders in the project. However, this book is not just about the activities of
the designated project management team, but about all those who are responsible
for ensuring that the project mission is achieved — including project architects, site
supervisors and contracts managers as well as client representatives. To be eftective,
the principles of the management of projects need to infuse the project process —
construction project managers cannot operate effectively as an external add-on
harrying those responsible for actually adding value.

1.5 Projects and resource bases

Construction projects mobilise capital and human resources. The capital that
finances the process comes from the client and its financiers. The human resources
that enable the progressive reduction of uncertainty through time are supplied
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Projects

®
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_________ ao execution

Firm coordination

Fig. 1.4 Project organisation as a coalition of resource bases and a portfolio of
projects (source: developed from Fellows et al., 1983, Fig. 1.1).

by the firms on the supply side of the construction industry, which act as skill
containers’ for these resources. Resources of equipment are also typically sup-
plied by firms in the construction industry. Components and materials are usually
supplied by firms outside the construction industry, although some construction
firms are vertically integrated backwards into frequently used sources of compo-
nents such as prefabricated concrete elements and materials such as aggregates.
Our focus here will be on the mobilisation of human resources and specialist
equipment.

Firms are different from projects — projects are temporary organisations with
no autonomous capability; they rely entirely on mobilising the resources sup-
plied by clients and the firms in the construction industry for their existence.
Each project requires a large number of different types of human and equipment
resources which are held by the firms on the supply side; we can think of these
as the resource bases of the construction industry. It is with these resource bases
that the continuing capacity to create constructed assets lies. These groupings of
resource bases are often called the project team. However, as will be explored in
PartV, the number of people involved is, in practice, too large to be meaningfully
called a team. Moreover, as will become clear — particularly in Parts II and III — all
these different resource bases have different interests. We can more usefully think
of these groupings of resource bases mobilised on the project as the project coa-
lition which comes together around shared objectives so that each member can
meet its individual objectives. One of the main reasons why interests difter is
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that most resource bases will be supplying resources to more than one project at
once, and can find themselves juggling resources between projects. We can, there-
fore, most usefully think of projects as coalitions of resource bases co-ordinated
by the project management team, indicated by the vertical dimension in Fig. 1.4,
and firms as participating in portfolios of projects co-ordinated by the resource-
base firm, indicated by the horizontal dimension, with project and firm meeting
through task execution.

1.6 The five generic project processes

Business process analysis has become increasingly influential in a number of indus-
tries — both in the re-engineering of business processes to maximise the benefits of
ICT systems and in the diffusion of lean thinking. Conceptually, there are impor-
tant links between the notion of the management of projects as the management of
the entire project life cycle and the development of BPA. This is clear from Thomas
Davenport’s formulation of a business process as ‘a specific ordering of work activi-
ties across time and place, with a beginning, and end, and clearly identified inputs
and outputs: a structure for action’'’, and James Womack and Dan Jones’ argu-
ment' that the emergence of project management foreshadowed their own con-
cepts of lean thinking. The concepts behind BPA and lean thinking are central to the
agenda for change set out in the UK Construction Task Force’s report, on Rethinking
Construction — colloquially known as the Egan Report. We will revisit these themes in
the conclusions, showing how they have evolved into the revaluing construction agenda.

The approach adopted here to identifying the principal project process is that
of BT'? which identified five first-order processes (Manage the Business; Manage
People and Work; Serve the Customer; Run the Network; and Support the
Business). Within these five, some 15 second-order business processes were identi-
fied. The structure of this book will draw upon a review of the body of empirical
studies on the management of projects across the full range of project-orientated
industries which identified five first-order project processes’> — defining the
project mission; mobilising the resource base; riding the project life cycle; leading
the project coalition; and maintaining the resource base. Within these five, a larger
number of more focused business processes such as risk management, supply chain
management and quality management will then be explored.

1.7 Critiques of the first edition

The first edition of this text was generally well received — which is why you are
reading the second one now — but it did attract a number of criticisms which we
will try to address in this section.

Stuart Green has argued that the attempt to place the analysis of the proc-
ess of managing projects in its institutional context is welcome, but also argue
that the institutionalism deployed in the book is more ‘old’ than ‘new’ in that it is
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structurally deterministic. Green then goes on to suggest that ‘there is seemingly
little recognition of the role of discourse in the shaping of self-identities that lead
to action, and how such streams of action combine over time to reshape con-
text’'*. Green’s principal influences in this argument are Giddens, and Powell and
DiMaggio®. Green is correct to point out that the argument in the book does
not explicitly rely upon Gidden’s structuration theory; however, the discussion of
the ‘tectonic approach’ on page 6 shows that it is rooted in Gidden’s work and
articulates the same' dialectic of structure and process that Green advocates. The
metaphor of the river in section 1.3 has been developed to make this point clearer
and the overall approach is captured in the tectonic approach presented in Fig. 1.5.
Green’s advocacy of a discourse approach, we would suggest, is compatible with
a tectonic approach, save in one crucial respect. This is the tendency, well displayed
in the empirical section of Green’s chapter, to focus only on process while ignor-
ing outcomes, a weakness shared by much constructivist analysis'.

Shaping of structure Structuring of action

Industry recipe

INSTITUTIONAL National business system

LEVEL Economic cycle

Pl
GOVERNANCE S

LEVEL 3;)_ Uncertainty
2]
3]
@l O
<

PROCESS / Teams
LEVEL

Routines «———

Fig. 1.5 The tectonic approach (source: developed from Winch, 2006a, Fig. 14.2).

Mark Winter and Tony Szczepanek'® argued that the perspective on projects as
the creation of new value is compromised by its reliance on Porter’s concept of
a value chain. Winter and Szczepanek prefer to draw on the work of Normann'
who emphasises the co-creation of value between customer and supplier,
and argue for a concept of a project as a ‘value creation process’. This criticism
would appear to be based on a misreading of Porter. The value chain concept
does, indeed, focus on the single suppling firm, but as Porter emphasises, any
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value chain is part of a larger value system in which ‘a firm’s product eventually
becomes part of its buyers value chain .... Gaining and sustaining competitive
advantage depends on understanding not only a firm’s value chain but how the
’20_That said, Porter focuses on the value
chain in his analysis and does not develop the value system concept. The work of

firm fits into the overall value system

Normann and his colleagues provides a valuable, but not incompatible, develop-
ment of the value system concept, and the concept of the construction project as
a value creation process will be developed further in Chapter 3.

Lauri Koskela and Glenn Ballard have argued that this book takes an econ-
omist’s approach to managing construction projects, rather than a ‘production’
approach. Their arguments have already been discussed in a detailed response?';
here we will review some of the broader points of difference. Koskela and Ballard
argue that the tectonic approach advocated here:

e Focuses on transactions rather than production. While it is true that the section on
mobilising the resource base does focus on transactions, this is only one of
the four generic project processes explored in the book. We submit that the
perspective developed in the book the merit of integrating both a production
and a transaction cost perspective within one framework as is articulated in
Part III.

o Focuses on information flows rather than material flows. This is perfectly true, but is
inherent in the nature of the process of managing construction projects. As is
explored in Chapter 15, task execution — be it a materials processing or infor-
mation processing activity — is not the responsibility of the project manager.
This responsibility is for co-ordination between tasks, not in executing the tasks
themselves. This, we submit, is an inherently information processing activity.

e Dlaces uncertainty reduction at the heart of the project process. Again, this is perfectly
true, but the critique comes from a strangely backward view that all the infor-
mation for the next decision is acquired as a result of the previous decision.
We submit that although this contention might well hold in perfectly stable
environments, this is hardly tenable in the dynamic, forward-looking environ-
ment of projects as we will see in Chapter 13.

e Neglects the possibilities for improvement by direct intervention in the production process.
We agree that there is considerable scope for process improvement in materi-
als flows on the project, but this is not the direct responsibility of the project
manager, but of the managers responsible for task execution, and remain
convinced of the need to mould information flows structurally rather than
directly, although the implementation of ICT as discussed in Chapter 14 may
provide a partial exception to this.

In sum, we share the assessment of Clegg et al.?* that the lean construction
approach advocated by Koskela, Ballard and their colleagues represents a contri-
bution to the traditional systems analysis-derived approaches to managing projects
that they purport to criticise and as will be seen later, their principal contribu-
tion is to add to the toolbox for riding the project life cycle, rather than at the
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stratetgic level of managing projects as a whole. The perspective is then neo-
bureaucratic, rather than professional — a point to which we will return in
section 17.6.

1.8 A theoretical perspective on managing construction projects

Peter Morris, conclusion to his keynote speech at the first Project Management
Institute Research Conference that ‘the challenge for research ... is precisely the
perceived weakness of the discipline’s theoretical base’® echoes a widespread per-
ception of researchers and reflective practitioners in both the project management
field and the construction project management subfield. Disciplines — in both the
academic and the professional senses — mature through the development of a co-
herent body of ideas that deepens understanding and enables predictive propo-
sitions, and so it might be useful to be more specific regarding the theoretical
perspectives deployed here. We will here present them as assertions; elaborating
them adequately to convince readers of their strength is the task of the following
chapters:

e Projects are temporary organisations consisting of a coalition of firms char-
tered by a client; as such they have distinctive properties which no current
theory of organisation can comprehend®.

e Projects move through distinctive life cycles because of their determinate
character as temporary organisations; the termination date for the temporary
organisation is typically specified more or less accurately at its foundation®.

e Project managers are intendedly rational decision-makers, satisficing in
the face of uncertainty, whose rationality is both bounded and shaped by
impulse?®. This implies that moving through the project life cycle is essentially
a process of structured sensemaking®’ in which project managers respond to cues
in the situation and make sense of them through actions which yield further
information — what Weick calls enactment. We call it structured because the
sensemaking is facilitated through structured routines for search and action.

e Routines are an essential element of managerial activity, yet their implemen-
tation is contradictory in that they both constrain and enable managerial
action®.

e Projects are embedded in contexts that are both organisational and institu-
tional, simultaneously shaping and being shaped by these contexts®.

The overall tectonic approach to the argument in this book has been elaborated
since the first edition and is shown in Fig. 1.5. In the tectonic approach, the insti-
tutional level of analysis shapes and is shaped by decisions made at the governance
level. Decisions at the governance level select the organisational structures within
which the project process flows, but these processes also shape governance-level
decisions. The process level is where the project is performed through a flow of
information which initiates and controls the flow of materials. In terms of the
river analogy presented in section 1.3, the institutional level is the underlying
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geography and geology of the landscape through which the river flows; the
governance level is the banks of the river (whether natural or artificial); and the
process level is the flow of water to the termination of the project in the ‘sea’ of
facility operation. The institutional level will be discussed in Chapter 2; the gov-
ernance level in Part IIT and Chapter 15; and the process level in Parts II and IV.

1.9 A practical contribution to managing construction projects

1.10

As well as deploying a distinctive theoretical perspective, the text also aims to
make a strong practical contribution to managing construction projects more
effectively. To indicate the contribution we hope to make, we will use the (UK)
Office of Government Commerce’s leaflet Common Causes of Project Failure®® to
identify more precisely where this text can contribute:

(1) Lack of clear links between the project and the organisation’s key strategic priorities,
including agreed measures of success; this will be covered in Chapter 3.

(2)  Lack of clear senior management and Ministerial ownership and leadership; these
issues will be covered in Chapters 15 and 16.

(3)  Lack of effective engagement with stakeholders; Chapter 4 tackles this in detail.

Lack of skills and proven approach to project management and risk management; the

—
*

whole of Part IV addresses these issues, with a focus on risk management in
Chapter 13.

(5)  Too little attention to breaking development and implementation into manageable
steps; some of these issues are discussed in Chapter 8, with the scheduling
issues covered in Chapter 11.

(6)  Evaluation of proposals driven by initial price rather than long-term value for money
(especially securing delivery of business benefits); again this is the topic of Chapter
3 supported by Chapters 9 and 10.

(7)  Lack of understanding of, and contact with the supply industry at senior levels in
the organisation; this is covered in Chapter 5 with the more contextual issues
implied here covered in Chapter 2.

(8)  Lack of effective project team integration between clients, the supplier team and the
supply chain; Chapters 6 and 7 address the issues here.

The plan of the book

Chapter 2 assesses the role of the socio-economic context of construction
projects for their effective management. Different national construction indus-
tries are organised to solve common problems in different ways. These differences
have evolved over centuries and have a profound effect on the ways in which
projects are managed. While the principles explored in this book remain valid for
all advanced societies, the details of their application will need to be adapted for
specific national contexts. This chapter indicates some of the main points of vari-
ation. In conclusion, Chapter 17 explores the prospects for the development of

[vww .ebook3000.con}



http://www.ebook3000.org

1.11

The Management of Construction Projects 15

the management of construction projects — suggesting how we might learn from
other project-orientated sectors to mitigate our weaknesses, and how they might
learn from our strengths.

The central chapters of the book follow the structure defined by the five
generic project processes. Part I investigates the definition of the project mis-
sion — how do clients decide what they want, and how can members of the
project coalition most effectively advise them on the full range of possibilities
open to them? What tools are available for rapidly providing visualisations of the
possibilities? How can all the different stakeholders be managed, some of which
may be totally opposed to the project in principle? The outcome of this process
defines the project mission, which allows the identification and mobilisation of
the resource bases required for its realisation, discussed in Part III. How can such
resource bases be selected and motivated, both those in direct contract with the
client and those mobilised as subcontractors?

Once the resources are in place, they have to be managed through time as they
deliver on their commitments to the project. Thus, Part IV covers the core tools
and techniques of the management of construction projects, while placing them
in a broader, strategic perspective. Part V switches attention to the more social
aspects of the management of construction projects, exploring differences in the
organisation of the project management function, and the importance of effective
leadership and teamwork.

Readers may be puzzled as to why there is no explicit reference to ICT in this
overview. This is because ICT is central to the information processing approach to
organisations, not an optional extra. Discussions of the role of ICT are embedded in
the discussions of the business processes on which it is deployed, although of course,
at the present state of the art, ICT is of more use for a process such as information
management than it is for stakeholder management, so the amount of discussion
will vary. However, some specific issues around ICT are addressed in Chapter 14.

Summary

This chapter has laid out the information processing approach to the manage-
ment of construction projects as the principal source of the creation of new value
in modern societies that will be developed in this book. In order to give an early
taste of how it fits together, Case 1 applies it to the construction of the Channel
Fixed Link. However, before we move to developing the perspective in detail,
Chapter 2 sets out the context of managing construction projects which influence
the ways in which they are managed.

Case 1
The Channel Fixed Link

The fixed link under the Channel/La Manche is one of the most challenging
construction projects completed in the twentieth century. The range of chal-
lenges its project managers faced well illustrate the importance of taking a holistic
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approach to the management of construction projects. While the performance of
the project on the traditional criteria of schedule, budget and conformance to
specification is superior to the majority of mega-projects, it was widely seen at the
time of its opening in 1994 as a failure. An ex post re-evaluation of the cost-benefit
case for the project in 2003 — 10 years after it opened — has argued that its net
present value is negative by over £10m in 2004 prices and it was therefore a bur-
den on the UK economy. However, this argument ignores the fact that the bulk
of the capital came from outside the UK. While there might be a large disbenefit
to the global economy, the economy of the Brussels—London—Paris triangle has
surely gained significantly because it reaped most of the benefits and paid few of
the costs. After a major financial restructuring and the opening of the High Speed
1 through to London, Eurotunnel finally moved into profit in 2008.

Defining the project mission was fraught and an egregious case of strategic misrepresen-
tation. The completed project was the third attempt that had actually started tunnelling;
the other two had been abandoned as key stakeholders lost commitment to the project
because of economic and political pressures. The fear among the Eurotunnel project
management team that this would happen again should Labour win the 1987 election
led them to commence tunnelling — thereby sinking capital — before the design had
been adequately developed, leading to some expensive design changes. Although the
technical solution implemented had been developed in the 1950s, this focus on the
technology led to serious errors in the definition of the project mission. Throughout
the early phases, the mission was defined in terms of providing a tunnel as a challeng-
ing, but relatively well-defined, civil engineering problem. It was only around 1990
that it became clear that the true project mission was to provide an integrated trans-
port system — a much more challenging systems engineering problem using many
innovative technologies. This failure to define the mission properly led to inadequate
attention being paid to the design of the mechanical and electrical services, procure-
ment of the rolling stock and the commissioning of the system as a whole.

The mobilisation of the resource base also created serious — indeed showstopping —
management problems. The main problem was that the constructors — who formed
the Transmanche-Link (TML) consortium — were also the promoters of the project.
As a result, the construction contract was signed when their representatives were also
on the client side. This generated enormous suspicion on the part of other stake-
holders — most notably among the global banking consortia that were providing
the capital — that the contract was biased towards the interests of TML. As a result,
Eurotunnels project management team was obliged to play tough publicly with
TML in a masterly display of scapegoating, and its chief executive gained a ferocious
reputation among TML managers. A related problem was the use of inappropriate
contracts for different parts of the works. Only the tunnelling contract was incen-
tive based; the contract of the rolling stock was a cost-plus one, and the fit-out and
termini were on a lump sum. As might have been predicted, the cost-plus contract
witnessed by far the largest percentage cost overruns, while the lump-sum contract
was the focus of most of the crippling arguments between the stakeholders, which
diverted attention away from actually delivering the project mission.

Against this context, riding the project life cycle was extremely difficult and
escalation inevitable. Although sophisticated schedule and budgetary management
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systems were in place, they could not be meaningfully used as management tools
because of the continuing negotiations between TML and Eurotunnel. Everything
was open to negotiation as the project coalition moved from one crisis to another.
Schedules and budgets were typically set as the result of tense negotiations to
justify outcomes, not to plan project realisation. Tools and techniques can only be
effective for project management where appropriate organisational contexts exist
for their implementation. Despite this, the project achieved outcomes that com-
pare favourably with other major civil and petrochemical engineering projects
around the world. Indeed, in one respect, the project performed better than the
benchmarks — it worked. A high proportion of very large petrochemical facilities
fail to meet their planned performance criteria, and the track record of the IT
sector in delivering large systems is appalling. On the criteria of fitness for pur-
pose and conformance to specification, the fixed link is a great success.

Leading the project coalition was extremely difficult and overwhelmed more than one
senior executive. Senior executives lost their jobs, marriages and nerves. On site, there
were particular management problems in the early stages of the tunnelling on the
British side as the TML member firms responsible failed to work together in a co-
ordinated manner. This breakdown of managerial control led to lost lives, as well as to
problems with the schedule. Perhaps surprisingly, there were few intercultural prob-
lems between the British and the French. The relatively bureaucratic British approach
with heavy reliance on systems and procedures contrasted with the more action-
orientated French approach, but this did not appear to cause problems. What is most
remarkable about the human resources deployed on the project is the extremely high
level of commitment to the project, even as it entered its final commissioning stages.

The construction of the Channel Fixed Link was a remarkable adventure, mobilis-
ing massive resources and capturing the imagination of the world. On most criteria
it was a very successful project, outperforming on budget and schedule most other
projects of a similar scale, and working almost perfectly once opened, yet it represents
a textbook example of project escalation derived from strategic misrepresentation.
Many of the management problems encountered were generated very early on during
the definition of the project mission — the lack of clarity regarding the roles of differ-
ent stakeholders led to mistrust; the inappropriate definition of the mission as a civil
engineering project rather than an integrated transport system project led to lack of
management attention to key elements of the mission; these problems in definition
were compounded by errors in the mobilisation of the resources bases, and in combi-
nation, these made riding the project life cycle very difficult. Leading the project mis-
sion in this context became intense — too intense for some.

Sources: Winch (1996b); Fetherston (1997); Winch (2000b); Winch et al. (2000);
Anguera (2006).

1 Seminar, TU Delft, May 2000.
2 Pfeffer and Sutton (2006, p. 74).
3 http://www.nakheel.com/developments/ (accessed 07/07/08).
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Porter (1985).

This is the central thrust of the major contributions to organisation theory of James March
(March and Simon, 1993; Cyert and March, 1992), Herbert Simon (1976) and, more recently,
Jay Galbraith (1977). See Mintzberg (1979) for the broader context of this body of organisation
theory.

See Winch (1994a) which reports on the co-ordination of the engineering/manufacturing
interface in 15 UK engineering firms and shows how information flows initiate and control
material flows.

Pinney (2001) shows how the basic concepts of project management evolved during the nine-
teenth century, and how they started to become clearly articulated in contrast to the emergent
theory of repetitive manufacturing associated with, for instance, scientific management. The
railways were seminal in this development, although the lessons of the earlier canal-building
period were not forgotten, and the construction of the great seaways of the later nineteenth
century posed enormous managerial challenges.

This critique is developed in Morris (1994); see also Giard and Midler (1993).

The concept of ‘skill container’ is taken from Kristensen (1996).

Davenport (1993, p. 5).

‘Womack and Jones (1995, p. 156).

Cited in Davenport (1993, Chapter 2).

Winch (2000a).

Green (2006, p. 234).

For example, Giddens (1984); Powell and DiMaggio (1991).

See particularly Winch (1994a, p. 5).

See the critique of Weick’s work in Winch and Maytorena (forthcoming).

Winter and Szczepanek (2008).

For example, Normann and Ramirez (1993).

Porter (1985, p. 34). The misreading is both understandable and widespread given the counter-
intuitive use of the term ‘chain’ by Porter to denote one link in the overall system.

Koskela and Ballard (2006) and Winch (2006b); see also Koskela and Howell (2008).

Clegg et al. (2006).

Morris (2002, p. 53).

The original insight here comes from Cherns and Bryant (1984), followed by Bryman et al.
(1987) and became a founding proposition of the Scandinavian school of project management
research (Lundin and Séderholm, 1995). However, there has been little attempt to combine
theorisation of the temporary organisation with theories of inter-firm organisation to provide
a more encompassing theory of project organisation.

Morris (1994) and Lundin and Séderholm (1995) both conceptualise the life cycle and exam-
ples in the practice of managing projects come in forms as varied as the advocacy of value
engineering and stage-gate processes.

This assertion adopts the Carnegie school’s behavioural theory — see Simon (1955), Cyert and
March (1992) and Shapira and Berndt (1997) for an application to construction project man-
agement; it also accepts the critique of the ‘coolly cognitive’ Carnegie approach (Adler and
Obstfeld, 2007) developed from a reading of Dewey (2002). In this perspective, there is no con-
tradiction between the notion of ‘rationality’ and the notion of ‘impulse’ because Carnegian
rationality is about how things happen, not why.

The concept of sensemaking is very much associated with the work of Karl Weick (1979, 1995),
and has been applied to managing projects by Thomas (2000) and Ivory et al. (2006) amongst
others. See Walsh (1995) for an overview of the wider sensemaking literature, and Winch and
Maytorena (2009) for a critique of the solipsistic tendency in sensemaking research. The contri-
bution of sensemaking in project risk management is explored further in section 13.2.

The importance of routines for economic activity was first analysed by Nelson and Winter (1982),
while Dewey (2002) argues for the profound importance of ‘habit’ in social interaction. From this
perspective, project management practices as routines are both constraining ‘disciplines’ in the analogy
of a prison as in Foucault (Burrell, 1988) and enabling prerequisites of action as in Dewey (2002).
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29  Engwall (2003) shows how projects have history and context, while the particular inspiration
for this conceptualisation of embedment is Giddens (1984). Applications in the project context
have been made by Bresnen et al. (2004), Sydow (2006) and Manning (2008) amongst others.

30  Office of Government Commerce (2005b).

Lines from poem on page 3 is an excerpt from “The Hollow Men’ in Collected Poems 1909-1962

by T.S. Eliot, copyright 1936 Harcourt, Inc., copyright © 1964, 1963 by T.S. Eliot, reprinted by
permission of the publisher.



Chapter 2

The Context of Construction
Project Management

2.1

20

Introduction

‘Men make their own history, but they do not make it just as they please: they
do not make it under circumstances chosen by themselves, but under circum-
stances directly encountered, given and transmitted from the past. The tradition
of all the dead generations weighs like a nightmare on the brain of the living’

Karl Marx! opens his analysis of the ‘farce’ that he considered the regime of Louis
Bonaparte to be in mid-nineteenth-century France, with wise words on the ways
in which the present is shaped by the past, and how it is necessary to understand
the past to be able to form a vision of the future. This chapter will show how
the practice of construction project management is embedded in the history and
context of construction as a social and economic activity, thereby exploring the
institutional level of Fig. 1.5. History will be explored through the lens of the
industry recipe for construction, while context will be explored through the lens
of national construction business systems. The history and context of one particu-
lar construction sector — the UK — are presented in Case 2.

Our thinking here is profoundly influenced by the work of Marian Bowley?. The
idea of ‘the system’ in British building as a distinctive form of industrial organisation
was first espoused by her. Bowley identified it as a highly structured set of relation-
ships along lines of social class with architects at the top, followed in rank order
by engineers, surveyors and builders. Within this system she identified ‘the estab-
lishment’ as the version of the system approved by architects. She then explored
in some detail the evolution and malfunctions of the system. Alongside this system
one can also identify the systems for civil engineering with the civil engineer in the
dominant position, and speculative housing with the developer or developer/builder
in the dominant position. However, it is perhaps indicative of the force of Bowley’s
argument that when one thinks of the construction industry in the UK, it is the
architect-dominated establishment to which one reflexively turns.
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Bowley’s emphasis on institutionalised sets of interests was a profound insight,
providing a subtle analysis of the interactions between the institutional and gov-
ernance levels in what we call in Case 2 the professional system. The system
allocated roles, defined responsibilities and specified liabilities. Effectively it
defined some actors as proactive and others as reactive, dubbed some with the
rank of profession and tarred others with the brush of commerce. In this system,
legitimacy was provided by the principal clients, which increasingly became dom-
inated by the state. Crucially, it established the reward and penalty structure for
the actors in the British construction industry where a relatively stable set of rules
of the game co-ordinates the actions of the players in the business system. Actors
within such systems of action act rationally, but with a rationality that can only be
understood within the logic of the system, as expressed in the rules of the game.
The same conceptual lens can be effectively applied to other national construc-
tion industries’.

In this perspective, the rules of the game for building and civil engineering pro-
vide the structure of incentives for the actors in the system, encouraging each actor
into particular types of behaviour and tending to punish digressions from these rules
of the game. Patterns of behaviour become institutionalised so that they act back
upon the actors through the process of structuration — the rules of the game come
to be seen as given, normal, the only way to do things. Careers and status become
dependent upon certain rules; threats to those rules become personal attacks.
The system has a powerful momentum, and planned change is difficult because no
one actor can grasp the whole system. Yet such systems are also dynamic because
of the inherent contradictions that they often contain. The rest of this chapter will
deepen the insights generated by Bowley on the organisation of the construction
sector by combing them with more recent theoretical developments from neo-
institutional theory and international comparisons of business systems.

2.2 The industry recipe for construction

An industry recipe can be defined as ‘the business-specific world view of a definable
“tribe” of industry experts and is often visible articulated into its rituals, rites of pro-
fessional passage, local jargon and dress™. It forms the first element of the institutional
context of the tectonic model in Fig. 1.5. The recipe thereby provides the cognitive
dimension of the forces of institutional change within a sector, providing the lan-
guage of the ‘rules of the game™ in that sector. Industry recipes are typically analysed
in terms of the ‘constructs’ that articulate the rules of the game in that organisational
field, and fields can have competing while overlapping sets of constructs without los-
ing coherence. We are not aware of any work using the lens of industry recipes so in
the absence of such research, Table 2.1 is offered as a starting point for debate regard-
ing the traditional industry recipe in construction, and its limitations in the twenty-
first century. We will return to this table when we discuss the issues in the reform of
the traditional industry recipe in the concluding chapter.
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Table 2.1 Elements of the traditional industry recipe in construction (sources: developed
from NAO, 2001, Fig. 13 and Tavistock, 1966).

¢ Poor briefing

and definition of
requirements with
insufficient focus
on user needs and
the functionality of
the facility

Lack of focus on
the business case
for the facility

Design and planning

¢ Limited awareness
of potential
available solutions
Limited
understanding of
value management
Limited
understanding

of the benefits

and uses of
prefabrication and
standardisation

Briefing and specification

professionally

Insufficient
weight given to
users’ needs and
constructability
Use of prescriptive
specifications
which stifle
innovation and
restrict the
scope for value
management
Pursuing agenda
not related to

the needs of the
project

Little integration
of design teams
or of the design
and execution
processes

Limited use of
value management
Reluctance to use
prefabrication and
standardisation
Reluctance to
involve specialist
suppliers in design

cover pricing to
share out work
between firms
Use of ‘Dutch
auctions’ to drive
down specialist
suppliers prices

Reluctance to point
out weaknesses

in specifications

so as to provide
the basis for later
claims

Poor planning
leading to wasteful
process and
accidents

Limited use of
value management
Limited use of
prefabrication and
standardisation

Clients Designers Contractors Specialist suppliers
Procurement
¢ Contractors ¢ Underbidding to ¢ Underbidding ¢ Underbidding
selected on lowest get work leading to get work to get work
price rather than to poor design relying on poor relying on poor
quality development specifications, specifications,
which needs client changes and client changes and
rework during cost variations to cost variations to
execution make a profit make a profit
* Failing to act * Price-ringing and * Price-ringing and

cover pricing to
share out work
between firms
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Clients Designers Contractors Specialist suppliers
¢ Appointing ¢ Overdesign to
designers reduce risk of

separately from
the rest of the
team

* Making late
variations to
requirements

Project management

» Poor project
management skills
Tendency to pass
risk on rather than
identify it, allocate
it appropriately and
manage it
Reliance on
contracts to
resolve problems
with adversarial
relationships

litigation

» Resistance to the
integration of the
supply chain
Limited
understanding of
risk management
Limited
understanding

of the true cost
of construction
components and
processes

Limited project
management
skills with stronger
emphasis on
managing contracts
rather than work
flows

Reliance on
contracts to
resolve problems
with adversarial
relationships

Late payments to
specialist suppliers
generating cash
flow problems
Limited
understanding of
the true cost of
components and
processes

The industry
‘produces a climate
of endemic crisis
which becomes
self-perpetuating.
The type of

man who can

best handle this
situation tends to
have a crisis type
of personality.

He thrives on

this situation

and is unwilling

to entertain the
possibility or
validity of any
form or planning
or control that is
not short-term and
completely flexible’®

Limited project
management
skills with stronger
emphasis on
managing
contracts rather
than work flows
Orientation
towards crisis
management
rather than
effective planning
Reliance on
contracts to
resolve problems
with adversarial
relationships
Over-committing
on workload so
resources have
to be rationed
between sites
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2.3 National business systems in construction

The second element at the institutional level is the national business system’. There
are many different approaches to these issues, but what they all have in common
is that the national context shapes the strategy and performance of construction
firms in nationally distinctive ways. Although it is individual firms that compete
in international markets, it is empirically observable that if a country has a world-
class firm in a particular sector, it typically has more than one. Examples such as
Japanese car manufacturers, British pharmaceutical companies, Belgian chocolate
manufacturers, Italian fashion houses and Swiss banks come immediately to mind.

These nationally specific patterns of national strengths (and weaknesses) in interna-
tional performance can only rarely be explained by natural resource endowments or
other geographical advantages (i.e. comparative advantage). More typically they are the
results of historical and institutional factors which have allowed particular strengths to
be developed, and domestic firms to engage in intensive rivalry which hones them for
international competition. Michael Porter® cites the example of auctioneering where
the global networks developed under Empire, the wealth and cosmopolitan character
of London, the strengths in arts of the British educational system, and a benign regula-
tory environment allowed four British firms to become dominant in the worldwide
fine art auctioneering industry. This dominance has been sustained through intensive
rivalry between these four firms, particularly between Christie’s and Sotheby's.

Although analysis of business systems has tended to remain at the national level,
the sectoral level also has a very strong influence on the structure and performance
of the firm, and as discussed in section 2.2, industry recipes can be identified for
each sector in terms of the taken-for-granted assumptions about how firms in that
sector ought to be managed. The environmental influences on each firm will have,
therefore, a sectoral component and a national component. Thus, a French con-
struction firm and a British construction firm will share similarities in comparison
to banks or car manufacturers from these countries, but these two firms will also
display differences because of their membership of the French and British business
systems respectively. Within this perspective, the construction business system can be
defined as the nationally specific organisational field for construction.

The construction business system inevitably shares many of its characteristics
with the broader national business system, while at the same time displaying its
own sectoral characteristics. There have been many attempts to classify differ-
ent types of national business system, but these are not always consistent and it is
not our intention to review them here. However, most classifications distinguish
between three basic types of advanced economy business system:

o Anglo-Saxon type business systems (e.g. the USA and the UK) with a greater
reliance on liberal market values, relatively low levels of state regulation,
greater reliance on the stock market for industrial finance and relatively low
levels of worker protection.

o Corporatist type systems (e.g. Germany and The Netherlands) with more
negotiated co-ordination between the ‘social partners’, greater willingness to
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intervene in the market to protect social values, greater reliance on banks for
industrial finance and relatively high levels of worker protection.

e State-led systems (e.g. France and Japan) with more extensive co-ordination of
the economy by the state, relatively high levels of worker protection, greater
reliance on the state for industrial finance and a desire to promote national
champions in various industrial sectors.

The relationships between the actors in the system at the institutional level can
be seen as one of competitive collaboration. They must all collaborate together in
coalitions on particular projects mobilised by clients in order to achieve their aim
as firms of staying in business; at the same time they compete with each other
for influence over the system as a whole. These types of dynamics are found in
a number of industrial sectors which rely on highly skilled professionals’. This
competition is typically conducted by the different representative bodies, such as
the American Institute of Architects, the Institution of Civil Engineers and the
Ordre des Architectes, rather than by the individual firms themselves. The organi-
sation of the construction project process at any particular time is the outcome
of this competitive struggle. For instance, in France, the position of architects has
recently been reinforced and contractors are being pushed back from involvement
early in the process, while in Germany and the UK, it is being eroded as contrac-
tors seek earlier involvement and more control over the project process.

‘What might the factors be that allow some actors in the system to become
relatively powerful compared to others? A number of different factors may be sug-
gested, often working in combination:

o Ability to solve complex problems for the client. It can be suggested that it is not close-
ness to the client as such which generates power, but the unique ability to solve the
client’s more complex problems. The traditional role of the architect and the con-
sultant engineer in the British system rests to an important extent on this complex
problem-solving through the briefing process. In sharp distinction, the use of concours
to decide which design is to be chosen ruptures the briefing process and thereby
removes part of the problem-solving dynamic from the relationship between the cli-
ent and the architect, encouraging a retreat into formalism in design. This could be
part of the explanation for the relatively weak role of the architect in France.

o The blessing of the state. The most remarkable example of this is the civil engi-
neer in France, with an elite trained in the Ecole Nationale des Ponts et
Chaussées and organised in the Corps des Ponts et Chaussées, acting as the
instrument of state policy throughout the national territory'. This blessing
more usually comes in the form of statutory protection, but this can generate
a formalism in compliance with regulations. For instance, in many countries —
such as Germany and Japan — only the architect can apply for building
permission, yet in such countries ‘signature’ architects exist who will sign the
application for a small fee, and in Italy, where the applicant must be an archi-
tect or engineer, the regulations are widely ignored.

o Ability to manage risk for the client. Within the dynamics of the contracting system,
particular risks are posed for clients, which they typically manage by recruiting
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specialist actors. For instance, the rise of the general contractor is very much
associated with efficiencies gained through the superior co-ordination of the
construction process. However, this leaves the general contractor in a powerful
position in relation to the client, because of the post-contract asset specificities
generated, as discussed in section 6.3. Clients, and their advisors for the concep-
tion process, typically attempt to redress this power through the complex con-
tracts analysed in section 6.4. In the UK, where the general contractor first
emerged, this problem has long been handled through the development of a con-
trol actor — the principal quantity surveyor — which, in effect, mediates the power
of the general contractor on behalf of the client.

From this perspective, it can be suggested that one element of the industry recipe,
from the point of view of the client as the actor who capitalises the project proc-
ess, is to face a balanced project coalition, where no single type of actor wields
too much power. In most markets such problems are solved through ensuring an
adequate number of buyers and suppliers to allow competition. This is not easy
in construction because of the difficulties, in most cases, of writing complete
contracts, thanks to the high levels of mission uncertainty. This issue is discussed
extensively in Part III. In upstream design, the process is inherently uncertain as
design and regulatory issues are resolved; in downstream execution, site-related
uncertainties remain and clients typically wish to retain the option of change.

2.4 The regulatory context

2.4.1

A particularly important aspect of the institutional level is the regulatory context
shown in Fig. 2.1. The dynamic between the actors at the governance level is
both influenced by, and influences, the regulatory context. This has five different
aspects:

e The national legal system

e The national zoning regulations and procedures for the determination of where
and what type of built facilities can be constructed

e The national construction regulations and procedures for ensuring integrity of
the constructed product, and, in particular, the safety and comfort of building
users and the public

e The national arrangements for labour market regulation — particularly the
arrangements for employment, training and safety

e How the state as client chooses procurement policies for its own built assets.

The national legal system

The national legal system is one of the main dimensions of difference between
national construction business systems, and its effect is pervasive throughout the
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Fig. 2.1 National construction business systems: a conceptual framework.

regulatory context because of the extensive reliance on legal instruments. Broadly,
two basic types of legal system can be identified'":

e The common law systems (e.g. the USA, Canada, Australia and England)
e The codified systems (e.g. France, Italy, Scotland and Germany).

Under common law systems there is no codified body of law. Judicial interpretation
and precedent play a very important role, and statute is used as a policy instrument to
influence judicial interpretation. In codified legal systems, the basic code, passed by
the legislature, is the point of reference — for instance the Code Civil in France and
the Biirgerliches Gesetzbuch in Germany — and the role of the judiciary is formally
limited to interpreting that law. However, such codes cannot foresee all developments,
and so in many codified law countries, there is a body of case law which, while not
formally having the status of precedent, is used as an authoritative guide to interpreta-
tion and application of the codes. In the French system a distinction is drawn between
civil law covering contracts between private actors and administrative law covering
contracts made between public agencies and private actors.

Within the national legal framework, a number of sector-specific legal obliga-
tions significantly affect the incentives of actors in the system. For instance:

e Liabilities and remedies for defects to completed buildings vary greatly
between countries.

e Opportunities for settling contractual disputes without litigation vary.

e The ability to pass on liability to sub-contractors and suppliers varies.
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2.4.2

2.4.3

e In many countries design services are remunerated through standardised fee
scales, while in the UK these are unlawful on competition grounds.

Urban and rural zoning

Although most nations require local government bodies to draw up plans for the
urban and regional development of their area of jurisdiction, the legal status and
interpretation of these plans vary greatly. In the codified systems, such plans have
the force of law and any proposal for construction that is in accordance with the
codes cannot be refused. An exception to this is Italy, where the planning sys-
tem is underdeveloped, not systematically applied and undermined by corrup-
tion. The common law systems, on the other hand, are more flexible and open
to considerable interpretation and negotiation. The local plan is, for instance, not
legally binding and can be overridden if broader considerations so require. There
is also the right of appeal in the case of dispute over interpretation of the plan at
local level. Important differences also exist in the amount of information that is
required for an application for planning permission — varying from relatively little
in France to a high level of detail in Germany, with the UK, The Netherlands and
Italy between the two. These differences result in large variations in the time it
takes to reach approval for major infrastructure projects, ranging from an average
of 5 years in France to 20 in the UK".

Safety and comfort of building users

The construction regulations covering the structural integrity of the built facility,
the safety of its users and, increasingly, its energy performance also form an
important element of the regulatory context. A review of the regulatory frame-
works in a number of European countries identified two dimensions — the degree
of responsibility of the actors themselves for the interpretation of the regulations
compared to the degree of responsibility of the state, and the extent to which
they are performance or prescription orientated. The results of this analysis are
summarised in Fig. 2.2. In those countries where the actors themselves have high
levels of responsibility for compliance with the regulations and the regulations are
performance rather than prescription orientated — such as France and Belgium —
a distinctive control actor emerges to help the client ensure compliance with the
regulations. This is the bureau de contrdle, described in panel 2.1.

Panel 2.1 The bureau de contréle

The bureau de contréle (BdC) first emerged in France in response to quality problems in
structural concrete during the 1920s. These bureaux are hired by clients to provide qual-
ity control — both during the design stage when they review the architect’s drawings for
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compliance with the construction codes, and during execution on site where they check
that the works conform to the specification. They work on a fee basis as part of the client’s
professional team. This is what distinguishes them from building control in the UK and the
Priifstatiker in Germany, which are regulatory agencies. Hiring a BdC usually brings the
benefit of a reduction in the client’s premium for project insurance (décennal in France).
Under the loi Spinetta of 1977, the use of a BdC is obligatory for public works in France,
and is widespread in the private sector. Although not obligatory, its use is also widespread
in Belgium. The largest French BdC — SOCOTEC - is a major operation with its own
research laboratories and is a major source of expertise on the technical performance of
buildings in use.

A B | .
Performance elgium

regulation France

Great Britain
Spain
The Netherlands

Prescriptive
regulation | Germany

Responsibility Responsibility
of the state of the actors

Fig. 2.2 Construction regulation systems for the integrity of the product
(source: developed from Bazin, 1993).

Labour market vegulation

The regulatory frameworks for labour markets — particularly in a labour-intensive
process such as construction — play a profound role in shaping the possibili-
ties for the management of the construction projects. This is also an area where
the weight of the European Union is increasingly felt, particularly through the
Social Chapter. Issues to be addressed here include working conditions, forms of
employment, health and safety, and the organisation of education and training.
Not all of these areas can be covered here, and so three of particular interest will

be identified:

e Self-employment on a labour-only subcontracting basis is not lawful in France
and Germany, and many firms retain their operative workforce on a perma-
nent basis. In contrast, in the UK this practice is lawful and around 45% of
the construction workforce is self-employed, and few building sites deploy
employed operatives in the main trades in any numbers — see section 7.5 for
a more detailed discussion of this issue.



30 Introduction

2.4.5

e The social organisation of technical expertise varies enormously — for instance, the
socio-economic basis of the formation and deployment of engineers is very different
in France, Germany and the UK. In France the corps is the main organising institu-
tion, while in the UK it is the professional institution; in Germany it is die Kammer. The
USA combines elements of the British and the French systems. These differences
have profound implications for attempts at the mutual recognition of qualifications.

e The organisation of the training of operatives varies greatly. Comparative research
has identified three models in national construction industries' — the craft-based
competitive model (UK and Italy), which is employer led and based on apprentice-
ships in traditional crafts; the dual model (Germany), where the ‘social partners’
work together to provide skill-based training; and the scholastic model (France),
where training is largely skill-based but takes place mainly outside the workplace.

The state as client

Finally, the state’s administrative policies towards the procurement of the built
product are a critical dimension of variation'. In a typical country, around 50% of
construction output has the state or its agencies as a client, and many of the more
inexperienced private sector clients tend to follow the state model. For civil engi-
neering, the state 1s the predominant client in all countries. For these reasons, the
European Commission has interested itself in those administrative policies which
affect equity in the selection of suppliers.

The following are just a few of the ways in which the state as client influences
the dynamics of the national construction business system:

e The decision of the state to use concessions for the private finance of pub-
lic works has the potential to radically change incentives. The long-established
use of the concession for public works and services in France — particularly for
water — led to the sector becoming dominated by a few very large construc-
tion corporations which were principally utility companies.

e The demand for probity in public sector procurement tends to lead to rela-
tively low-trust transaction governance with reliance on competitive tender-
ing. This is clear in both Italy and Japan where, following major corruption
scandals, the aim is to separate design from construction, and in the UK where
the public sector is responding with difficulty to the diftusion of partnering.

e The state may respond to lobbying from particular actors who believe they
are not being fairly treated and may change the power balance in the system
in their favour, as in France where the loi MOP of 1985 was aimed at rolling
back the power of the contractor.

e The extent to which designers — particularly architects — are appointed
through concours or on the basis of reputation has a strong effect on the way
the conception process is organised — see section 5.3.

e Other policy agendas to do with local economic development may also play
arole — in Germany, competitive tendering has deliberately favoured local
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contractors to enhance trust, while the Dutch public sector has eftectively
condoned price-ringing on public contracts on social policy grounds as part of
the ‘polder model’ corporatist culture'®. This is an area in which the European
Commission has interested itself, making such policies difficult to pursue.

2.5 The construction cycle

The third element of the institutional level is the broader economy. Construction
is an enormously important part of any advanced economy. Including all the sup-
ply chain, it typically accounts for around 10% of the wealth generated each year
in advanced economies, and up to 20% in newly industrialising countries. Each
year about 50% of the capital invested in assets in an advanced economy is spent
on construction, and around 70% of the stock of assets is constructed facilities. The
efficient and effective construction and maintenance of these assets is profoundly
important for the overall success of all economies, and because constructed assets
have such long lifespans, errors made in deciding which assets to build will have
much longer-term implications than for other types of assets. Construction is by
far the most important way in which societies create new value.

This new value creation takes place as part of the general activity of the economy —
intimately dependent on the health or otherwise of that economy. Although there is
considerable debate among economists regarding the amplitude of the cycles, it is
obvious to any observer that this economic activity is cyclical — going through peri-
ods of expansions and contractions of economic activity within an overall upward
trend. Because constructed assets are investment goods, the amplitude of the cycles
facing construction firms is greater than for the economy in general because of the
accelerator effect, defined in panel 2.2. Research by government economists shows
that this is certainly the case for UK construction over the past 30 years'®.

Panel 2.2 The accelerator effect

A change in levels of demand for consumer goods and services does not translate directly
into demand for the investment goods used in their supply, but it is magnified. This is because
investment is lumpy — a new factory is intended to pay back over more than a single year, so
the initial capital investment to meet a given consumer demand is front-loaded. Similarly, when
consumer demand falls, existing assets are adequate for supply and no new ones need to be
purchased.

So, the accelerator is given by:

v.AO = AK

where v is the ratio of value of capital equipment to its annual output (the accelerator coef-
ficient), O the value of output and K the value of new investment.

Source: Ive and Gruneberg (2000).
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Fig. 2.3 The UK Construction Cycle 1948-2007 (source: Oftice for National
Statistics).

Figure 2.3 shows the construction cycle in the UK from 1948 to 2007 meas-
ured in terms of gross value added (output less input bought from other sectors)
in constant prices for the narrowly defined contracting sector which serves as
a useful proxy for activity in the sector as a whole. It shows clear peaks of activ-
ity in 1973 and 1990, and troughs roughly 3 years later in 1976 and 1993. At the
time of writing it is likely that the 2007 figure is another peak of activity, and that
output will fall away for the next few years.

The problem this poses for construction project managers is that they need to
know where they are in the cycle when planning projects. If the project goes on site
during periods of upswing, then input prices may be higher than expected when
budgets are set, and there may be difficulties in obtaining the inputs when required
by the schedule. During downswings, the project may benefit from the opposite
effects, but there is also a greater chance that the client may cancel the project as
its investment appraisal looks less attractive than it did during the upswing. In other
words, the construction cycle as part of the overall business cycle is another important
factor in increasing the level of mission uncertainty facing decision-makers on the
project. As illustrated in Case 1, the Channel Fixed Link project faced this problem.

A second problem is that the large size of the sector, combined with the role of
the public sector as a client, tempts the state to attempt to regulate the overall level
of economic activity through financing construction projects. Following this policy,
in times of boom, the government cuts public spending to cool the economy down,
while in times of slump, the government launches projects to stimulate economic
activity. Such a policy was behind much infrastructure investment in Japan during
the 1990s, for instance, as its government tried to stimulate its stalled economy'”. The
problem is that the lead time in any project compared to the wavelength of cycles
means that it is difficult to ensure that the project is at the execution stage — which
contains the largest proportion of the total investment — while the economy is still in
a slump. The problem that this strategy poses for construction project managers is that
there is a strong temptation under such circumstances to fail to define the project
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mission properly, and poor mission definition makes the successful completion of the
project more difficult, as much of the rest of this book will illustrate.

2.6 The development of concession contracting

The state is typically a key actor in processes of change in industrial sectors, and con-
struction is no exception. Case 2 provides some illustrations of this point from the UK.
Here we focus on one state-driven force for change that is worldwide'®. Throughout
the developed nations, a fiscal crisis of the state became dramatically apparent follow-
ing the economic crisis of 1973 as the unprecedented growth of the post-1945 period
came to an end, with its strong commitment to state spending on welfare as a central
plank of the post-war political settlement. The first response was to cut back dramati-
cally on public sector investment in constructed facilities. Over the next 20 years, the
ability of most Western nation-states to provide adequate amounts of capital to fund
public investment needs, as a trend, deteriorated. Most recently, this trend has been
particularly pronounced within the European Union as member states struggle to
meet the Maastricht criteria on state debt. Elsewhere, the political commitment to
reducing taxation levels, coupled with the growth in welfare budgets because of rising
unemployment and an ageing population, has reinforced these trends.

This is the same kind of problem that faced the first nation-states — France and
the UK — as they struggled to construct a national infrastructure during the seven-
teenth century. How could roads be constructed that would allow trade in goods
and the movement of armies? The two solutions were strikingly different. The
British relied on the market and allowed entrepreneurs to build turnpikes — the
first was opened in 1654 under the Commonwealth. At the same time, the French
took a very different route under Louis XIV and his minister Colbert, and granted
concessions to rich bourgeois to construct roads. As the canals and railways were
built in the eighteenth and nineteenth centuries, the two countries followed their
national models. The British infrastructure was built in the manner shown in
panel 2.7 — leading to the railway mania of the 1840s. Meanwhile in France, the
Corps des Ponts rigorously monitored the construction of the railway concessions
granted to a small number of companies". As a result, the British had a complete
rail network decades earlier than the French. Other rapidly industrialising coun-
tries such as the USA drew heavily on these two models to finance their infra-
structure requirements, and developed their own distinctive land grant approach.
The two models were then spread throughout the world by such colourful entre-
preneurs as Thomas Brassey, Ferdinand de Lesseps and Henry Meiggs — ‘a handful
of bankers and contractors controlled nearly all the railway building in the world,
outside the USA, between 1840 and 1870, and a large share of transport develop-
ments in the half-century thereafter’®.

By the twentieth century, the state was increasingly taking over the finance of
infrastructure construction. Financiers increasingly preferred to lend to established
operators and the state itself, while many infrastructure operators were effec-
tively nationalised in the era following 1918. However, the slow deterioration
of the infrastructure acquired by direct public finance during the boom after



34 Introduction

1945, coupled with demands for new infrastructure as the economy grew and
patterns of economic activity changed, meant that the fiscal crisis could not be
solved through a permanent reduction in capital investment in infrastructure.
International research on competitiveness®' also showed that one of the most
important things that the state could and should do to support firms was to pro-
vide an efficient and effective infrastructure for economic activity. In many coun-
tries, one strategy has been privatisation — in sectors such as telecoms, water and
rail, the problem was simply sold to the private sector with varying degrees of
success so far as stimulating capital investment is concerned. However, in many
areas, the state could not, or did not wish to, transfer responsibility to the pri-
vate sector, and so new solutions had to be found; the answer was an old one —
concession contracting on the French model. Known variously as Design Build
Finance Operate (DBFO), Build Own Operate Transfer (BOOT) and so on, they
all derive more from the French than from the British tradition.

The essence of concession contracting as an instrument of public policy is that
the state invites potential concessionaires to bid for the concession to finance, build
and operate the facility for a pre-defined period, the capital investment being repaid
through the revenue stream generated by the operation of the facility. It is this state-
led nature of project promotion which distinguishes concession from the more pri-
vately promoted model of nineteenth-century British infrastructure development.
Prior to its diffusion in the 1980s, the concept of concession for the provision of
public facilities was unknown in English law?. UK infrastructure development dur-
ing the first half of the nineteenth century was almost entirely privately promoted,
with the state merely facilitating and regulating its construction — entrepreneurs were
free to choose where they built canals, docks and railways themselves. The conces-
sion, on the other hand, is very much an instrument of public policy, with the state
determining what facilities are required, and inviting bids to supply it.

2.7 Summary

All construction projects are launched into a distinctive history and context — they
both shape and are shaped by that institutional context. The actors in the project
coalition work within the rules of the game articulated in the industry recipe, while
these rules evolve in response to new challenges. A construction business system
provides more or less space for innovation, but that innovation is obliged to start
from where the system is, not where the actors would like it to be. Path depend-
ence is at the heart of the evolution of construction business systems. Construction
business systems, in turn, are embedded in the wider national business system and
cannot escape the dynamics of that system. In a highly regulated industry such
as construction where project execution is inherently site specific, globalisation will
continue to have less of an impact than it has had in many other sectors.

Different construction business systems have developed different solutions to the
common problems of creating the constructed assets upon which their economies
depend. Here, lack of convergence is an advantage because benchmarking with
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foreign projects and firms can yield alternative solutions to these common problems®.
Although solutions can rarely be borrowed directly from abroad, the demonstration
effect of doing things differently can raise questions about existing ways of working
much better than the type of theoretically derived speculation that has characterised
much of the current debate about industry development, at least in the UK.

Moving on from the seminal work of Marian Bowley, this chapter has developed
the concept of the construction business system as articulated through an industry
recipe shaping project organisation and performance. It has analysed both how
the interactions between the actors within the project coalition are shaped by the
historical legacy of the construction business system, and in particular, the impact
of the regulatory context on coalition actor behaviour. It has then identified the
impact of the construction business cycle on decision-making by the project man-
ager and discussed the important new changes in policy by public sector clients in
a large number of countries associated with concession contracting. We are now
ready to address the challenges of managing construction projects.

Case 2
The UK Construction Business System

Market relations in the UK construction sector emerged in the Middle Ages as
the crown and church required large concentrations of labour to build their castles
and cathedrals, particularly in the period of relative labour shortage after the Black
Death in the mid-fourteenth century. These demands led to a labour market, par-
ticularly for masons, outside the traditional feudal ties of obligation which was
how most building was accomplished during the period. The master craftsman
predominated and the prospective owner of the building bought the materials
directly and paid the labour by the day in what might be called the craff system.
Two examples of this system in operation are provided in panels 2.3 and 2.4.

Panel 2.3 Refurbishing Canterbury Cathedral

In September 1174, the choir of Canterbury Cathedral was badly damaged in a fire. Various
French and English masters were consulted, but the one who won the confidence of the
monks was William of Sens. After a careful survey, he recommended the demolition of the
remains of the choir and the construction of a new structure. He arranged the purchase of
the stone from quarries in Caen, and devised the lifting tackle for the loading and unloading
of the ships that were to transport it across the channel. He also prepared the templates for
the masons who were doing the actual carving.

He supervised the works in detail for the next 5 years, until he was badly crippled in a fall
when a scaffolding collapsed under him. After attempting to direct the works from his bed,
he resigned his commission and returned to France, to be replaced by an English master
who was also called William. As the works progressed, it became possible to place the
relics of the saints rescued from the tombs in the old choir in their new resting places, and
use parts of the structure for worship by 1180. Although no progress was made in 1183
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because of lack of funds, 1184 saw the substantial completion of the works with the roofing
of the structures.

Source: Harvey (1972, Appendix A).

Panel 2.4 A courtier’s castle

Work commenced at Kirby Muxloe Castle in 1480 on a large rectangle with towers at each
corner on the site of an earlier castle which was incorporated into the foundations. The cli-
ent, Lord Hastings, appointed his steward as clerk of works who made all the payments
to the craftsmen and labourers who were paid on a day-rate basis. Many of the workers
were local, but the labourers came from Wales, while a number of bricklayers came from
Flanders to execute patterned brickwork. The master-mason was not on site continually
but came for a few weeks each year. Unfortunately, both the client and the project were cut
short when the former was beheaded in June 1483 by ‘a poisonous bunch-backed toad’,
but his widow carried on and completed the works that were already in hand.

Source: Emery (1989).

On larger projects such as cathedrals, considerable amounts of design activity were
required in order to co-ordinate the works. This was usually carried out by master-
masons who became increasingly specialised in design, as opposed to construction,
activities, and were much sought after by bishops wishing to glorify God in gothic
stone. However, these ‘architects’ grew from the ranks of masons and remained inti-
mately involved with the work of the craftsmen they directed. The craft system passed
on its distinctive organisation of construction around the materials used — carpenter,
mason and so on — which is still prevalent today. In the craft system, conception and
construction were the combined responsibility of the master craftsmen, while control
was carried out directly by agents of the client such as its clerk of works. Clients were
also very happy to involve themselves deeply in the design and construction processes.

The rise of a rich merchant class in fifteenth- and sixteenth-century Florence led
to the emergence of a new actor — the architect — who was capable of articulating
the merchants’ desire for expression through building. The architect took on the
task of co-ordinating the building crafts that had emerged from the medieval guilds,
which now had a much reduced range of responsibilities in what might be called
the trade system.This became widespread throughout Europe. It is distinguished from
the craft system by the role of the architect independent of the crafts. Perhaps the
most important legacy of the trade system is in the organisation of conception in
the role of the architect — particularly as theorised by Alberti — as a unique combina-
tion of conception and control actor. Acting simultaneously as the artist of the built
form, the client’s advisor on cultural matters and co-ordinator of the construction
process, the architect slowly developed as the principal actor in the system. For the
first time, under the trade system, a project actor emerged who could preconceive the
built form on behalf of the client independently of the construction process.

The trade system was slow to diffuse to England, but through the sixteenth-
century houses became more explicitly designed. During the great rebuilding
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of country houses during the Tudor era, an architectural consciousness slowly
emerged, with Robert Smythson, a master-mason, as its best known exponent.
Inigo Jones, widely acknowledged as the first English architect in the Renaissance
sense, practised as surveyor of the King’s works during the first half of the seven-
teenth century. However, it was not until the even larger rebuilding of country
houses after the restoration, and the rebuilding of London after the Great Fire of
1666, that the trade system became fully established, heralding the first golden age
of English architecture, as illustrated in panel 2.5. Because the works were now
conceived in advance, new forms of payment could emerge, and the tradesmen
were increasingly paid on a measure and value basis according to the work done.
This stimulated the development of surveying techniques.

Panel 2.5 The Queen Anne churches

In the early eighteenth century, a programme of church building was commissioned —
a programme that became known as the Queen Anne churches. The surveyors appointed
were responsible for designing the church, providing an estimate of its costs, selecting the
trade contractors, measuring their work and supervising the works on site. These surveyors
included some of the most illustrious names of English architecture, notably Hawksmoor.
Contractors for each trade were selected on the basis of a competitive tender — known as
a ‘proposal’ — organised at the appropriate point in the construction programme. Masonry
was by far the most important trade, but bricklaying, carpentry, plumbing and plaster-
ing were also significant elements of the works. The tender was on a schedule of rates,
and payment was on the basis of the weight or quantity of materials fixed, or the area of
work completed against this schedule. Although the proposals were against a previously
developed architectural design, they tended to include such details as timber sizes. The
surveyors were also in the habit of changing the design as the works progressed. Trade
contractors normally supplied their own materials and labour. In addition, dayworks would
also be agreed with the surveyor. Cost and time overruns were endemic on this building
programme, and there were continual problems with the quality of the bricks supplied to the
works by the bricklaying trade contractors.

Source: Yeomans (1988).

Under the pressures generated by the French wars in particular, and the
industrial revolution more generally, the trade system began to break down. The
Barrack Office was established in 1793 in order to provide accommodation for
the unprecedentedly large numbers of soldiers mobilised against France. At first this
relied on the trade system, but the urgency of the building programme meant that
a shift was made to ‘contracting in gross’, where a single contractor undertook
financial responsibility for execution in a single contract. Thus, both pre-design and
pre-measurement became essential parts of the new system, and the first important
British general contractor — Copland — emerged. A government enquiry in 1828
pronounced in favour of the new system, despite complaints from architects.
Although contracting ‘by the great’ was not unknown in previous centuries, it
does not appear to have been in conjunction with a separate surveyor and was not
typical. The dynamics behind the emergence of the professional system are well
illustrated by Cubitt’s London Institution project, outlined in panel 2.6.
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Panel 2.6 The London Institution

The London Institution contract was undertaken by Cubitt in 1815. This building, now
demolished, was let on a contracting in gross basis to a very tight programme. It was a very
large contract for its time, and the institution was in a hurry for the building. Stiff penalty
clauses for non-completion within the specified time were therefore attached to the contract.
In order to reduce his risk in the face of this penalty clause, Cubitt decided to employ all the
trades directly, rather than subcontracting them. The project ran into a number of problems
that remain depressingly familiar: the haste of the work meant inadequate preparation; con-
siderable modifications were required to the foundations of the building; the architect was
slow to deliver the working drawings; and considerable cost overruns were experienced.
However, the project was successfully completed, the blame for the problems fell largely on
the architect, and the project formed the basis of Cubitt’'s subsequent career.

Source: Hobhouse (1971, Chapter 1).

During the latter part of the eighteenth century, the task of after-measurement
had been increasingly delegated to the measurer by the architect. As general con-
tracting emerged, the measurer began to take responsibility for measuring the
quantities to be built in advance so as to facilitate the accuracy and fairness of the
tendering process. This new task became institutionalised in the role of the quan-
tity surveyor, around the distinctive competence of the bill of quantity as a con-
trol tool. The task of co-ordinating the separate trades was delegated to the new
master builder who took on the entire works for a fixed price. The architect was
left mainly with the tasks of conception and quality control; indeed those occu-
pied with measuring or building were excluded from membership of the Institute
of Architects. Thus, the architect’s role became even more clearly focused on con-
ception, with important control tasks delegated to the quantity surveyor, and all
responsibilities for co-ordinating construction passed to the general contractor.
These changes had the advantage for the architect of reinforcing the role as
a professional rather than a craftsman, a gentleman rather than a tradesman.

The most important feature of this emerging system — which may be called
the professional system — was the general contractor undertaking work conceived
by others and subject to independent control. For the first time, a project actor
emerged to whom the client could effectively transfer some of the risks inher-
ent in the construction process. During the same period in the early nineteenth
century, many of the institutions that later served to give the system its enormous
momentum were founded — in particularly the Institution of Civil Engineers in
1818 and the (Royal) Institute of British Architects in 1834. By the 1860s the
professional system was fully established with price-based competitive tender-
ing for works in response to full bills of quantities which relied on fully detailed
drawings for their production. Encouraged by John Ruskin, architects increasingly
defined themselves around a distinctive competence based on creativity as artists
rather than intimate participants in the construction process.

In civil engineering the trend had a different trajectory, but a similar
outcome in the adoption of the professional system during the second half of
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the nineteenth century. The building of the infrastructure of the first industrial
nation — turnpikes, canals and railways — was undertaken on the basis of private
promotion. These promoters were sometimes landowners or other interested par-
ties, but particularly with the advent of the railways, they were themselves engi-
neers, such as the Stephensons and the Brunels. Initially, the actual works were
divided into small lots and let to local contractors who were closely supervised by
the engineers.

During the 1830s, Joseph Locke on the Grand Junction Railway developed the
role of the general contractor to take over a broader responsibility for the works in
partnership with the engineer. As the momentum of railway building grew, con-
tractors such as Thomas Brassey increasingly took over the promotion task, and
between 1844 and 1866, half the lines were promoted by contractors, often work-
ing in partnership with engineers. This shift suggests that the greatest risks lay with
the construction process rather than the engineering design, and that the actor
who could most effectively bear the greatest risks had the best chance of raising the
capital required. In 1845, Samuel Peto began the practice of accepting payment in
the shares of the line being built. The 1850s saw the emergence of project finance
companies such as Crédit Mobilier working in close collaboration with the great
contractors, and the railway contractors were increasingly vertically integrated oper-
ations, providing rolling stock as well as the tracks. The logic of action in what may
be called the charter system is illustrated by the building of the Millwall Docks, in
panel 2.7. A very important difference between the charter system and the contem-
porary system of private finance is that the latter is an instrument of public policy
— it is how the state procures the assets it needs to deliver public services — while the
charter system is merely a licence for purely private finance and exploitation.

Panel 2.7 The Millwall Docks

The way in which the charter system worked is, well illustrated, by the construction of the
Millwall Docks, now the site of the Canary Wharf development. The story is complex, but
the basic details of interest here are that the docks were promoted by a loose consortium
of a railway engineer and two civil engineering contractors. Once the act of parliament had
been obtained in 1864, the new company pressed ahead with a public subscription for
capital. This was underwritten by the English branch of Crédit Mobilier. Immediately upon
conclusion of the financement in March 1866, the construction contract was signed with the
two promoting contractors, and it included in their contract sum the costs of providing cover
for the shareholders’ loans for the first 2 years of the project. However, this was already
well in excess of the company’s approved borrowing power. Lack of confidence in the man-
agement, generated by some rather dubious dealings, led to many shareholders not meet-
ing the second call for funds, and loan capital had to be sought.

The financial collapse in May 1866 meant that although a further act of parliament raised
the capitalisation ceiling, there was no chance of raising further funds. The sponsoring con-
tractors therefore provided the working capital themselves. However, the crisis also hit ship-
building on the Thames very severely and meant that the original market for the dock was now
in question. Further capital had to be raised to fund investments in warehousing and other
transport dock installations. The docks opened for business in March 1868 following much
acrimony between the contractors and the company which completed the works using direct
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labour. The ensuing court case was dropped in favour of a negotiated settlement in which the
promoting contractors were paid the outstanding sums they were owed in equity.

Source: Guillery (1990).

The financial crash of 1866 took away much of the competitive advantage of the
promoter-contractors, and banks increasingly preferred to lend to governments and
established firms rather than to finance projects directly. Clients were increasingly
public authorities such as the Metropolitan Board of Works, and during the last
quarter of the century, competitive tendering for civil engineering contracts became
universal. The railway companies increasingly developed their own engineering
expertise. The consulting engineer became more important, earning Brunei’s jibe
that the consulting engineer was a man who was prepared to sell his name but
nothing more, while the enterprise increasingly took the form of the civil engineer-
ing contractor of today. The main difference from the professional system in build-
ing was that no equivalent of the quantity surveyor emerged — surveying remained
a sub-discipline within engineering, and the engineer retained a strong control role
in addition to the conception role. Although the crash of 1866 is undoubtedly the
proximate cause of this shift to a professional system in civil engineering, it can
also be located within a more general shift after 1860 from a society dominated by
the entrepreneurial ideal and regulated by Adam Smith’s hidden hand, towards the
beginning of a society dominated by the professional ideal in which the role of the
state was to regulate the free market in the interests of the wider community.

The manifestation of this more general societal development within the con-
tracting system was the insulation of the activities facing the highest uncertainty
in the design stages from market forces altogether, through the development of
the professionally organised consultant engineer reimbursed on a fee basis, and the
evolution of control actors responsible for regulating those activities that remained
subject to market forces — principally construction — on behalf of the client and
the wider community. How far this had come by the last quarter of the century is
illustrated by the Tay Bridge disaster, in panel 2.8.

Panel 2.8 The Tay Bridge disaster

On 28 December 1879, a newly completed bridge across the Firth of Tay collapsed in
a storm while a passenger train was on it. Although there were clear failures in quality con-
trol, particularly in the foundry, by the contractor during construction, and although the rail-
way company failed to comply with speed restrictions on the bridge imposed by the Railway
Inspectorate, and the engineer acted on Railway Inspectorate advice regarding wind load-
ings on structures of this kind, it was the consulting engineer Thomas Bouch who took the
blame for the disaster. The Board of Trade enquiry concluded that ‘the bridge was badly
designed, badly constructed and badly maintained’ and Bouch was ultimately responsible
for overseeing the construction and supervising the maintenance as well as the engineering
design.

Sources: Prebble (1979); Thomas (1972).
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As the public sector became a client of greater and greater importance in the
market, it opted for the professional system, seeking reassurance from appointed
architects, quantity surveyors and consulting engineers for conception and control,
and relying on competitive tendering for construction on fully detailed designs.
This generated generally high standards in the constructed product and met pub-
lic concern for transparency and accountability in the system, but led to relatively
high costs and a deskilling of those responsible for execution on site.

A number of themes can be identified in these developments. Firstly, the changes
are, to a very important extent, associated with changes in the nature of the client
and its needs. The principal client, if that is not too much of an anachronism, for the
craft system was the church and, to a lesser extent, the crown. The emergence of the
architect/surveyor and the trade system is associated with the rise of rich merchants
and an educated aristocracy influenced by the ideals of the Renaissance. The emer-
gence of the professional system in the UK is associated with the emergence of new
types of clients needing new types of buildings associated with the industrial revo-
lution and the rise of municipal government, but particularly with the large-scale
building programmes mounted by the crown during the French wars.

Secondly, although these succeeding systems replaced each other as the domi-
nant model, the earlier ones survived to meet particular client needs. Particularly
in the vernacular tradition, the craft system survived and has a place today in the
repair and maintenance sector as well as in its more pervasive legacy of the divi-
sion of labour on site. The trade system survived well into the twentieth century
in Scotland and elsewhere in Europe, and left its profound legacy of the architec-
tural role. The history is more one of successive layering than elimination.

Thirdly, the method of establishing the price for the work changed in impor-
tant ways, with profound consequences for the motivation of project actors within
each system. The medieval mason was paid on a time basis. These rates were sub-
ject to market forces, and the periodic attempts to regulate wages by law gener-
ally failed. However, there was little motivation to improve productivity or change
methods, and the client had no way of passing risk on to others. A more sophisti-
cated system of measure and value became associated with the trade system, where
each master tradesman was paid a sum in proportion to the amount of work com-
pleted related to the cost of inputs plus a mark-up for profit. Although the award
of the contract by competition did provide some incentive to reduce input costs,
risks associated with the works remained with the client. Competitive tendering
on a lump sum basis was first associated with the contracts for military works dur-
ing the French wars, and rapidly became the norm. This, in turn, stimulated fur-
ther developments in the surveying role and led to the emergence of the quantity
surveyor. Competitive tendering for general contracts intensified competition, and
many risks associated with budget and programme, particularly the latter, could
now be more effectively transferred.

Each of the three systems, in their ideal-typical forms, have their own way of
solving the problems of conception, construction and control. The craft system com-
bines all three roles in the activities of the mason, while the trade system witnesses
the definition of separate actors for conception and control on the one hand, and
construction on the other. One of the professional system’s most distinctive features
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is the separation of the conception and control functions, together with a reinforce-
ment of the construction function with development of the general contractor.

For over a century the system was steadily reinforced — the surveyors acquired
their charter in 1881 as the Surveyors Institution, and became the Royal
Institution in 1946. Although the accuracy of the bill of quantities method had
been proven with the rebuilding of the Palace of Westminster after the fire of
1834, it was not until 1922 that a Standard Method of Measurement was finally
agreed, although the Scottish surveyors in Edinburgh had had one since 1773.
The Institute of British Architects (IBA) received its charter in 1837, and in 1931
‘architect” became a protected title. The first standard form of construction con-
tract was issued by the Royal Institute of British Architects (RIBA) in 1903.
Eventually the task of developing such standard forms was taken over by the Joint
Contracts Tribunal (JCT) after its foundation in 1931, and the professional sys-
tem became firmly institutionalised in its series of standard forms. Newer profes-
sions copied their older peers — the Institution of Structural Engineers received its
Royal Charter in 1934, the Chartered Institute of Building Services Engineers in
1978 and the Chartered Institute of Building in 1980.

The reform of the professional system

It was not until the 1960s that the professional system began to change in Britain.
Innovations in tendering procedures were made, particularly a shift towards
selective rather than open competitive tendering, and the first applications of
a new form of procurement imported from the US — management contracting —
were made. During the 1980s the pace of change gathered speed, accelerating
more during the 1990s. Again it was new types of clients with new requirements
for constructed facilities which led the way, and for the first time in over a cen-
tury, these clients came mainly from the private sector:

e The property boom of the 1980s favoured management contracting, and then
construction management, in the drive to improve schedule performance in
terms of both level and predictability.

e The growth of out-of-town shopping centres during the 1980s favoured the
integration of design and execution to achieve efticiency benefits.

e The privatisation of the utilities during the 1980s and 1990s created a whole
new set of private sector clients with programmes of complex works, and it
was these clients which led in the development of partnering.

e The convergence of commitments to low taxation with growing requirements
for investment in dilapidated public facilities encouraged the development
during the 1990s by the state of a variety of different forms of public/private
partnerships in which the private sector financed, constructed and operated
the facility on the basis of a long-term concession.

During the post-war heyday of the professional system there had been a string of
enquiries into the performance of the industry, which had articulated a number
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of recurring themes around procurement, relationships, performance and the role
of the public sector client. Integration and collaboration were recurring themes.
Thoughts of reform revived in the late 1980s, and since then the UK construction
industry has been through a blizzard of reports and initiatives rethinking construc-
tion. Broad consensus on the inherent weaknesses of the professional system for
twenty-first-century construction was not echoed in mutual understanding of
what integration and collaboration really meant in the context of the exogenous
drivers for change identified above.

Broadly, there have been two dynamics of endogenous change over the last
20 years in UK construction. The first is — remarkably for the immediate post-
Thatcher era — essentially corporatist in that it attempts to bring all the stakeholders
in the process together with government by giving them voice through their repre-
sentative bodies. It is only distinguished from true corporatism by the absence of the
trade unions from the table. This strand resulted in the Latham Report of 1994 and
initiatives aimed at the institutional level and governance levels of Fig. 1.5 through
legislative and regulatory reform. The second is identifiably new labour in that it
prefers to deal directly with key opinion formers in the industry leading change by
demonstration rather than regulation. This resulted in the Egan Report of 1998, and
subsequent reform movement focused much more on the process level of Fig. 1.5.
The present arrangement where a Strategic Forum for Construction takes a strategic
view of the industry as a whole (and includes the trade unions) and Constructing
Excellence works at performance improvement on projects contains elements of
both these strands, but is arguably closer to Egan than to Latham.

In a largely parallel development, the UK government — driven by HM Treasury —
began to take an active interest in how it bought construction services. Tentative
experiments with private finance for infrastructure during the 1980s had matured by
the early 2000s into a full-blown preference for private finance over crown building
(i.e. finance from tax revenues) to achieve — in the words of one government min-
ister — ‘the end of the BAD old days — Build and Disappear’ (cited Financial Times
04/04/96). Increasingly elaborate arrangements which attempted to combine pri-
vate finance and therefore returns on that finance with public accountability for asset
exploitation reached their zenith with large hospitals and the privatisation of London
Transport — the total capital value of the 563 deals signed by April 2003 was £35.5bn.

According to Partnerships UK, there are now four basic types of privately
financed procurement:

e concession — typically for infrastructure projects, where an asset is provided for
which users pay directly, such as a tramway. The Second Severn Bridge in
panel 2.9 is an example, as is the M6 Toll road.

e private finance initiative (PFI) — typically buildings for the delivery of public
services, where an asset is provided and the public service provider pays a fee
based on the availability of the asset for exploitation. This is the most common
form of private finance of public assets and widespread for facilities such as
hospitals and HM Treasury’s own building.

o public—private partnership (PPP) — typically used to increase the exploitation
of underused public assets where the public and private sectors share in the
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returns from the sale, transfer or other exploitation of the publicly owned
asset. London Transport is an example.

o company limited by guarantee — typically used where privatised companies are not
viable without risk-sharing with the state, at least in the last resort. Network
Rail is an example.

Growing awareness of the limitations of this approach prompted an HM Treasury
review in 2003 which recommended the abandonment of PFI for smaller
projects under £20m because of the transaction cost overhead of bidding and
negotiation. Changes to accounting procedures associated with the switch to
International Financial Reporting Standards also reduced the public accounting
advantage of private finance as the debt now had to be carried on the public
sector accounts. Growing concern about the costs of bidding and negotiation in
a context of a boom in conventionally financed projects meant that the supply of
willing bidders for those PFI projects that came forward reduced. Many projects —
particularly in the health sector — were unable to reach close, and similar problems
affected the schools programme. Growing concern was also expressed about the
product integrity of some of the facilities provided through PFI procurement. The
failure of Metronet, one of the two PPP contractors on London Underground in
2007, added to the gloom.The early 2000s would appear to have seen the peak of
private finance at around 10% of government expenditure on construction.

Panel 2.9 The Second Severn Bridge concession

By the late 1980s, the Severn Bridge linking the Bristol region to South Wales was
becoming overloaded, potentially hampering the economic development of South Wales.
Following extensive survey work, the decision was taken in 1986 to locate a crossing
further downstream, but the problem of finance was not resolved. Following the model
of the Queen Elizabeth Il Bridge at Dartford, an invitation to tender was launched in April
1989 to pre-qualified concessionaires. The successful bidder was Severn River Crossing
plc, a joint venture (see section 7.7 for definition) consisting of the following partners shown
with their respective shares of the equity of the joint venture (JV).

GTM Entrepose SA 35%
John Laing plc 35%
Barclays de Zoete Wedd 15%
Bank of America 15%

Finance was raised using the following instruments

Equity capital of £100 000

A loan from the European Bank for Investment of £150m, guaranteed by a letter of credit
from the financial members of the JV

A loan of £190m from a syndicate of banks

An index linked debenture stock to the value of £131m at the retail price index plus 6%
Government subordinated debt, equal to the value of the existing bridge of £60m

The income from tolls on the existing bridge, predicted to amount to £150m over the period
of construction.
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The design was for a cable-stayed bridge 5125m in length, costed at £270m. The
concession, signed in October 1990, was to last 30 years from April 1992 or until the conces-
sionaires had received an income on tolls from the two bridges of £957m at 1988 prices.

The JV then made a construction contract with a 50:50 consortium of John Laing
Construction and GTM Europe. These two, in turn, sub-contracted for design work to
a consortium of Sir William Halcrow and Société d’Etudes et d’Equipement d’Entreprises
(SEEE), the latter a subsidiary of GTM. The JV also contracted with a Laing subsidi-
ary for maintenance and a GTM subsidiary for the operation of the toll booths. In order to
represent its interests, the UK Department of Transport as concessor hired two firms of
engineering consultants: Maunsell to supervise construction — they had done the original
concept work — and Flint O’Neill to supervise operations and maintenance. A further firm —
appointed jointly by the concessor and concessionaire — acted as checker of the design
work. The project was successfully completed to both programme and budget in April 1996;
however, its opening was pushed back to June because of delays in the construction of the
approach roads under different, conventional procurement. As the Project Director put it,
concession projects require ‘a different culture in terms of project management, with very
tight controls on cost particularly. There is no opportunity on a project like this for seeking
reimbursement for additional costs’.

Source: Campagnac (1996).

HM Treasury was also very concerned about the larger bulk of projects that were
financed by taxpayers who continually overran schedule and budget in both con-
struction and IT. A series of procurement guidance notes started to be produced
which began to address some of the long-standing weaknesses in government pro-
curement. This policy was given a much higher profile by the launch of the Office
of Government Commerce in 2000 as part of the Levene recommendations on
government purchasing as an oftice of HM Treasury tasked with developing policy
standards and guidelines, and supporting government departments in implement-
ing them. In 2005, its remit was extended to the NHS and local government. One
important result of its establishment was the start of cross-fertilisation from the IT
sector, and concepts such as gateway reviews and programme management began
to enter the language of construction project management. Its guidelines have fully
engaged with the reform agenda, and the most recent set published in 2007 repre-
sents a sophisticated view of the role of the client in effective project management
in creating process integrity in construction.

Around the same time — and apparently in reaction to the complete silence
of the Egan report on product integrity (chapter 3) issues — HM Government
established the Commission for Architecture and the Built Environment (CABE)
in 1999 under the auspices of the Department for Culture, Media and Sport and
published Better Public Buildings: A Proud Legacy for the Future in 2000. This initiative
has stimulated a sea change in public sector attitudes to product integrity within
government, legitimising the role of design champions. In 2002, CABE and the
OGC published a joint report on Improving Standards of Design in Public Buildings.

So has all this activity resulted in a shift towards what might be called a production
system where production is defined as the organisational integration of product and
process? We will return to a more general assessment of the answer to this question
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in the concluding chapter, but here we will indicate some of the signs of what has,

and has not, happened.

Latham argued that the public sector should become a best practice client. If the
publications of the OGC are a good guide, then this aim has arguably been met.
However, implementation is patchy, and, particularly in local government, there
are many clients which are still the industry recipe of the professional system.
The ability of occasional public sector clients to manage design-led projects
with architectural stars remains very weak as a string of failures including Bath
Spa, Clissold Leisure Centre, Colchester Arts Centre and, most spectacularly,
The Scottish Parliament demonstrates.

Delivery performance on central government projects has improved significantly.
The National Audit Office sample of 142 such projects suggests a 100% improve-
ment in predictability between 1999 and 2004, which is near the 20% year-on-year
Egan target. In particular, a number of public sector clients have been innovative in
developing partnered framework agreements, both crown and privately financed.

In 2008, 112 firms were indicted by the Office of Fair Trading for ‘cover pric-
ing’ on local government contracts — that is finding out what other tender-
ers were thinking of offering and then pricing higher because they did not
want the work on this occasion, but did not wish to offend a potential client.
Nine of these firms were accused of the much more serious offence of bid
rigging — that is offering compensation to bidders putting in higher prices.
This followed fines of a total of £3.7m on 38 flat roofing contractors between
2004 and 2006 for bid rigging and market sharing.

The adjudication provisions of the post-Latham legislation have worked well,
speeding dispute settlement and minimising arbitration and litigation, but the
fair payment provisions have been less successful, and are presently the subject
of review and possible further legislation.

The Egan targets as measured through the Key Performance Indicators, with
the notable exception for the one on contractor’s profitability which has
nearly doubled, have not been met between 2000 and 2007, although there
have been significant improvements in schedule predictability and client satis-
faction. In terms of absolute performance, clients do not receive their facilities
any quicker or cheaper in 2000 than they did in 2007.

Although the rhetoric is of ‘integration’ in the sector, this would appear to
be more rhetoric than reality. On the supply side, integration would appear
to amount to little more than loose associations of firms that reconfigure for
each project — there have certainly been few signs of moves towards vertical
integration along the supply chain.

This is a mixed score card, and Sir John Egan himself gave it 4 out of 10 in
a speech at the House of Commons in 2008. At the institutional and governance
levels, considerable progress has been made over the past 20 years in the construc-
tion sector, although more would always be welcome. It is at the process level that
change has been slow, yet it is at this level that projects are managed and facilities
delivered. Many of the vignettes that follow will attest to the process innovations
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that have taken place, but they remain at the level of best practice — even advanced
practice — rather than standard practice throughout the industry. Perhaps such a lag

is inevitable because it was always argued that reform — particularly at the govern-

ance level — was a prerequisite for more collaborative and innovative relationships
at the process level.

Sources: Adamson and Pollington (2006); Cacciatori and Jacobides (2005);
McMeeken (2008); Murray and Langford (2003); National Audit Oftice (2001,
2005a); Winch (1996a, 2000c¢); http://www.building.com; http://www.bre.co.uk;

http://www.cabe.org.uk and http://www.ogc.gov.uk (accessed on various dates).
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Marx (1968, p. 97).

Her The British Building Industry (1966) remains the seminal analysis of the organisation of the
UK construction industry. It is, perhaps, depressing that so little has changed since she wrote.
See the two special issues of Building Research and Information: Construction Business Systems in
the European Union (28, 2000) and Global Construction Business Systems (31, 2003). See also
Sha (2004) on China.

Spender (1989, p. 7).

The concept of rules of the game comes from North (1990).

Although old (Tavistock Institute, 1966, p. 50) this quotation has a depressingly contemporary
feel to it even down to the assumed gender of site managers.

There are two main strands to this work — that of economists such as Porter (1990) who are
concerned with how any competitive advantage differs between nations and that of sociologists
and historians such as Whitley (1992, 1999) or Herrigel (1996) concerned with the social and
historical roots of contemporary business performance.

See his The Competitive Advantage of Nations (1990).

Abbott (1988) analyses this same process of competitive collaboration among the US health
care professions.

Bourdieu (1989) and Thoenig (1987) provide detailed analysis of this process.

See Zweigert and Kotz (1998) and Marsh (1994).

See Ponthier (1993) on architects and planning permission, and Reitsma (1995) on infrastruc-
ture development.

Campinos and Grando (1988).

DiMaggio and Powell (1983) stress the importance of the state as a force for changes in shaping
what they call organisational fields.

Perceptions of the welfare benefits of this approach have changed rapidly in The Netherlands
recently; see panel 5.9 for further details.

Unpublished structure conduct performance assessment of the UK construction industry by
the Department of the Environment, Transport and the Regions (1998).

The UK government announced that it would adopt a similar strategy in October 2008.
Martinand (1993) provides an overview of the French experience and Miller (2000) the US
experience.

For a more systematic comparison of these two parallel histories, see Campagnac and Winch
(1997).

Middlemas (1963, p. 307).

The work of Porter (1990) is seminal here.

This point is made by Marcou et al. (1992). It is a strict definition. In Ireland, the British gov-
ernment was obliged to provide soft loans to make the railways viable, while in India the East
India Company offered interest payment guarantees to encourage contractors to build the lines
on the basis of a 99-year concession. This proved to be an expensive way to build railways, and
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after the implementation of direct imperial rule, the government built the lines itself from 1870
onwards.

23 See, for instance, the study by Winch and Carr (2001a) of productivity on structural concrete
works in France and the UK.

Further reading

Ive, G. and Gruneberg, S. (2000) The Economics of the Modern Construction Sector. Basingstoke,
Macmillan.
An authoritative guide to the economics of the UK construction industry.

Linder, M. (1994) Projecting Capitalism: A History of the Internationalization of the Construction Industry.
Westport, Greenwood Press.
Drawing extensively on Engineering News Record and other original sources, this is a remarkable
history of the international construction industry from Brassey to Bechtel.

Winch, G. (ed.) (2000) Construction Business Systems in the European Union. Building Research
and Information 28 2 and (2002) Global Construction Business Systems. Building Research and
Information 30 6.

Provides analyses by national experts of recent developments in 11 different national construction
industries from a business systems perspective.
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The first step in the management of any construction project is to define what
is wanted. A bridge or a building is a major capital investment. The term facility
will be used to define all those capital assets that are created through processes
conventionally associated with the construction industry — the outcomes of the
management processes analysed in this book. Moreover, such assets have very long
lives, typically much longer than other capital assets. Whether the client is a public
authority, fulfilling its commitments to the electorate to provide public services;
a private corporation creating the facilities required for its own business processes;
or an individual purchasing a home, a facility is a major investment which will
shape the quality of life and the competitiveness of the business for years to come.
Such investment decisions are inherently strategic, and so it is the disciplines of
strategic management that we turn to in this section to help us understand the
process of defining the project mission.

There has been a lively debate regarding the precise character of strategic man-
agement!, which there is no need to rehearse here — much of it relates to the
corporate level, rather than the business level where project investment decisions
are usually made. For our purposes, defining the project mission is a strategic
decision-making process because:

e it is about the relationship of the client organisation to its economic and social
environment;

e it is a proactive process of allocating scarce resources between alternative
projects;

e it is related to the medium- and long-term future of the client;

e it is a prerequisite for the successful implementation of any strategy of expan-
sion or diversification.

Any decision by the client organisation to expand existing capabilities or pur-
sue new opportunities requires additional investment, and a high proportion of
that investment will typically be on facilities. Even the most high-tech industries
require buildings for staff, trenches for fibre-optic cables and the erection of radio
masts. Acquisition of new facilities can take place either through purchase or rent
from a property developer, or by direct procurement, depending on the functional
specificity of the asset required. In the former case, the asset will often be acquired
as a shell and core, and require fitting out to meet the client organisation’s specific
needs. Where second-hand assets are acquired, refurbishment of the existing facil-
ity will often be required. The remarkable capability of constructed assets to be
adapted and readapted is one reason for their longevity®. In all cases, most strategic
decisions to develop the capabilities of the organisation require, at some point,
investment in constructed assets.

In line with the definition of the corporate mission used by strategic managers
as the ‘overriding purpose in line with the values or expectations of the stake-
holders™, the term project mission is used in this book to refer to the overall stra-
tegic intent of the project — what is to be delivered to the client. This mission is
then broken down into goals and quantifiable objectives during the project defi-
nition process. Intended strategy is not the same as realised strategy, so the project
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mission is in a continual process of reappraisal during the life cycle of the project
as shown in Fig. I1.1. Project missions are rarely fully realised because:

they are formulated under high levels of uncertainty regarding the social and
economic conditions in which the asset will be exploited;

assumptions made as the basis for strategy formulation prove to be untenable
as new information becomes available through the project life cycle;

new opportunities present themselves to which the facility can be adapted,;
stakeholders change their minds.

It follows from this analysis that the key criterion for project success is not that the
project mission is fully achieved, but that the realised asset fully matches the client’s
needs at the time of realisation. The management of this gap between intention as
articulated in the project mission and realisation will be fully explored in Part I'V.

Why, then, bother to define a project mission if it is going to change anyway?

There are three very good reasons:

The process of definition as the participants articulate their understandings
tests the intuition and analysis upon which the strategy is based for consist-
ency and viability.

The defined mission allows the communication of strategic intent to the
diverse project stakeholders — both those whose active participation is required
to realise the facility and those who have the power to disrupt that delivery.
The defined mission provides the baseline for the planning and control of the
project process through the life cycle.

THREATS

Project mission )
Unrealised strategy

Project life-cycle
// |]|:| Realised asset

OPPORTUNITIES
Emergent strategy

Fig. II.1 The project mission and the realised asset (source: developed
from Mintzberg, 1987, Fig. 1).

Notes

1
2
3

Ansoff (1968) and Mintzberg (1994) are major contributions to this debate.
See Brand’s (1994) fascinating account of the ways in which buildings evolve over time.
Johnson and Scholes (2002, exhibit 1.1).
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Chapter 3
Deciding What the Client Wants

3.1 Introduction

The project was “assembled round a hole like a Polo mint ... [there was] no
client driving it forward with a vision of what the operator needed to have”.

The organisation’s overall corporate strategy will set the basic parameters of
decision-making. Decisions regarding, for instance, how many hospitals should be
built, or how many new stores are required to achieve market share and turno-
ver objectives, are corporate strategy decisions. With those decisions will come
basic parameters which define the bounds of the project mission — hurdle rates for
project appraisal; policies on space standards; branding policies for customer facili-
ties and the like. This chapter focuses on the strategic decisions associated with
defining the mission for a single project, or closely related set of projects. As indi-
cated by Sir Alastair Morton, Co-chairman, Eurotunnel', in the epigraph above,
such strategic decisions require that clients understand their business processes and
the ways in which these processes can be enhanced by investment in facilities.
The chapter will first address how clients understand their business so that they can
articulate their requirements to those that will be designing and constructing their new
facility by developing a balanced scorecard of asset value. It will then turn to the ways in
which clients appraise the returns on, and benefits of, any particular investment project
and hence choose between competing project proposals, and also look at the ways in
which such appraisals can be manipulated for ulterior motives. These issues will be
brought together in a summary project mission definition model. The role of negotia-
tions between different stakeholders during this process will be the subject of Chapter 4.

3.2 From artefact to asset: facilities as new value

It 1s worth starting by examining what exactly is meant by the word ‘value’. It
has been in use in English at least since the fourteenth century in both of its
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intertwined uses of value as a measure of worth and value as an explicitly held
belief’. One long-standing tradition in defining value as a measure of worth is
to make a distinction between ‘value in use’ and ‘value in exchange’ first made
by the Scottish economist Adam Smith®. He argued that although water has no
value in exchange it has considerable value in use while a diamond has no value
in use but considerable value in exchange. This distinction was associated with
a belief that only physical things could have a value, and that labour was the
source of all value. The development of privatised water companies and indus-
trial uses for diamond over the past 200 years indicates some of the problems
in making this distinction. The current debates within the construction sector*
typically deploy this labour theory of value by arguing that exchange values for
buildings do not fully reflect their use values to their occupiers and the two are
seen as in tension.

The development of neoclassical economics with its emphasis on price forma-
tion through the marginal equalisation of supply and demand made the distinc-
tion between exchange and use value irrelevant because utility was determined
by what the market was prepared to pay to satisfy its wants’. We will be critical
of perspectives derived from neoclassical economics in section 3.6, but its under-
standing of utility and the role of information in decision-making are important
planks in our argument. From this perspective, the argument for treating buildings
as assets rather than artefacts is not merely an advocacy of ‘good design’ where
use value should be preferred over exchange value, but an argument that we need
to develop a much deeper understanding of the benefits of good design so as to
enhance the returns flowing from the expected benefits to fund any additional
costs that might be incurred in achieving them through ‘value-added’ investment
to provide a net increase in utility. In this perspective, any inability to trade the
completed building is a problem in information in that potential users who value
the building as highly as the current users have not yet been identified. Deeper
and more widely diffused understanding of how buildings add value for clients
should, in principle, reduce these information problems.

Clients invest in facilities because these provide a utility which can be exploited
by themselves or others to provide goods or services which generate benefits,
thereby providing the returns on the investment. So, the most important aspect
of project definition is to understand how this utility is generated. In essence, util-
ity is generated through business processes, so the key to this understanding is
business process analysis. When discussing the budget for a new facility, it is com-
mon to address the capital and running costs of the facility, but how the facility
will add value to the client’s business processes is often articulated only intui-
tively. Even the more sophisticated approaches of whole life costing — discussed
in section 9.7.3 — limit themselves to the costs-in-use of the facility. However, the
evidence for commercial buildings — and almost certainly for most other types of
facility — is that these capital and whole life costs are relatively trivial in the total
cost profile. Table 3.1 shows that capital and costs-in-use account for around 8%
of overall costs per square foot for a commercial building over a 20-year span. The
vast bulk of the costs are accounted for by the personnel costs (mainly salaries) of
the people working in the building®.
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Table 3.1 The costs of buildings in use
(source: calculated from Wright ef al., 1995,

Table 1).
Personnel using building 92%
Annualised cost of construction 5%
Utilities and facility management 3%

The balanced scorecard concept starts with the observation that financial criteria
should not be the only measure of a firm’s performance because ‘an overemphasis
on achieving and maintaining short-term financial results can cause companies
to overinvest in short-term fixes and to underinvest in long-term value crea-
tion’”. Value in both senses of the word is created through attention to customer
needs, efficiency and effectiveness in internal business processes, and the ability to
innovate, as identified above. The concept of a balanced scorecard has now been
applied to the value created by facilities — buildings in particular — and is summa-
rised in Fig. 3.1. The argument is that symbolic quality, spatial quality and indoor
environmental quality (IEQ) are all potential areas for value-added investment —
that is, investment in the facility over and above that required to meet minimum
functional requirements and regulatory obligations.

The problem is that facilities have typically been perceived as artefacts rather
than assets, where artefacts are perceived as things which have no capacity to
create further value for their owners and users. While they might have a resale
value as artefacts, they are seen by clients simply as a cost of doing business and
hence something to be minimised. Assets, on the other hand, have the capacity
to create further value because of their design. They are an investment rather
than a cost, not simply because property values outperform other investment
opportunities, but because greater investment can return greater benefits from the
exploitation of the asset to provide services valued by users.

Financial Value Indoor Environmental
Quality
NPV Ventilation
CAPEX Daylighting
OPEX Acoustics
Market value Controllability
Spatial Quality Symbolic Quality
Interaction Image
Isolation Branding
Integration Public interest
Security Power

Fig. 3.1 The balanced scorecard for constructed assets (source: developed from
Spencer and Winch, 2002, Fig. 4.2).
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3.3 Understanding spatial quality and business processes

As the citation from Davenport in section 1.6 indicates, the spatial aspects of busi-
ness processes are central to their analysis. Broadly, client organisations have four
types of business process:

information flows;
resource flows;
material flows;
people flows.

The first two are essentially non-spatial. Information flows through communi-
cation systems of either the traditional or the electronic type, or it is embodied
in people and is therefore a type of people flow. Financial resources are similarly
non-spatial in their flows. Material flows are demanding consumers of space,
and hence buildings, and material flows between buildings require a transport
infrastructure. Similarly, people flows require space for their own movement, or
movement enabled through the transport infrastructure. Understanding flows of
materials and people is central to the definition of the project mission, because it
is by enabling such flows in the most efficient and effective manner that the value
of the facility is generated.

One way of understanding the spatial aspects of business processes is to use space
syntax analysis — presented in panel 3.1 — which analyses the effect that the spatial
configuration of the building or urban space has on shaping movement patterns.
Where different work groups need to physically interact — such as in organisations
whose competitive advantage comes through innovation — their relative spatial
locations are important enablers of that interaction, as shown in panel 3.2. Ensuring
that an office encourages interaction between staff, while allowing quiet space for
activities requiring focus or privacy, is an inherently spatial problem. Similarly, the
spatial integration of a commercial centre plays a significant role in determining
which retail units have the greater footfall past their door and hence more oppor-
tunities to tempt shoppers inside. The same principles apply at the urban level, with,
for instance, the distribution of the incidence of crime on a housing estate being
linked to how integrated the spaces on the estate are to the main thoroughfares as
illustrated in panel 3.3. Similarly, it was argued at the planning enquiry for the new
Heron Tower in the City of London that expensive tall buildings enhance business
processes by clustering teams in close proximity so that they compete intensively
with each other®, while research on hospital design has stressed the importance of
individual rooms rather than large wards in patient recovery®.

Panel 3.1 Space syntax

The integration of a particular space with the other spaces linked to it is a major factor in
explaining the amount of movement through that space — this is the fundamental insight
of space syntax analysis. Integration is a measure of how many corners a person moving
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through from one part of the space to another must turn. Spaces that are highly integrated
experience more movement than those less integrated. This can be explained by people
following lines of sight as they choose the direction in which to move. Thus, space syntax
analysis is particularly important where movement has elements of browsing — such as
in shopping — or where the effective functioning of the organisation is facilitated through
informal interactions between staff.

Source: Hillier and Hanson (1984).

Panel 3.2 Spatial configuration and people flows

Three R&D groups were dispersed on more than one floor in a converted textile mill which
consisted of a number of interconnected buildings. When they moved together into a new
building providing a square, open-plan office, interaction levels rose significantly. Research
in an advertising agency shows how the level of interaction between staff is strongly
influenced by the spatial configuration of the offices — open plan with movement spaces
running through generates much more interaction than cellular offices. In both R&D and
advertising, the business process is, in essence, the creation of new ideas, and people
generate new ideas largely through random interactions with other people working on simi-
lar problems. However, in order to work up those ideas into usable forms, they also need
relative isolation from interruption by others.

Sources: Allen (1977, Chapter 8); Penn et al. (1999).

Panel 3.3 Space and crime

The theories of ‘defensible space’ as a way of designing a safe urban environment have
had a profound influence over the past 30 years in shaping our urban areas. However, the
design solutions they encouraged of creating fragmented spaces which discourage through
movement, particularly where pedestrians and vehicles are separated, can be shown to
increase the risk of crime. A space syntax study of three English towns has shown that
houses in cul-de-sacs have a greater risk of crime, and that those with the least risk are in
conventional street patterns with houses looking out on to both sides of the street.

Source: Hillier and Shu (2000).

3.4 Indoor environmental quality and business processes

While the spatial quality of the building can provide utility through enabling effi-
cient and effective business processes, utility can also be generated by providing
an appropriate level of IEQ. Poor IEQ can lead to loss of productivity, increased
absenteeism and illness among employees, and turnover among tenants. One US
survey — reported in Table 3.2 — of the reasons why commercial tenants move
offices showed that the worst problem cited related to the design of the tenanted
building in over half the cases, with 30% citing heating, ventilation and air con-
ditioning (HVAC) and indoor air quality as the worst problem. If a higher IEQ
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reduces tenant turnover, an owner will save the costs of voids, as well as be able to
charge a higher rent because of the productivity factors. The quality of IEQ also
directly affects personnel productivity, as a recent review of UK surveys of build-
ings in use shows — see panel 3.4 for information on the Post-occupancy Review
of Buildings and their Engineering (PROBE) studies. These productivity benefits
come from four distinctive variables':

e personal control — staff like to be able to personally control their working
environment;

e speedy response to reported discomfort by facilities managers;

e shallow plan forms that allow all workstations natural light;

o small workgroups allocated their own spaces.

Table 3.2 Reasons for moving office (source: Mudarri, 2000,

Table 8.1).

Worst problem Percentage of responses
HVAC and indoor air quality 30
Elevators 12

Building design 7

Loading docks 6

All others 45

HVAC, heating, ventilation and air conditioning.

Panel 3.4 Understanding IEQ: the PROBE studies

Supported by the UK government, detailed evaluations of new buildings in use have been
made, covering the technical performance of HVAC installations; the energy efficiency
of the buildings; and user satisfaction with the indoor environment (measuring on 49
variables) using a development of the well-established Building Use Studies instrument.
Twenty-three buildings were evaluated and the reports published in the Building Services
Journal. The principal conclusion is that performance is highly variable and frequently not
as expected at the design stage, and that a commissioning period post-handover would
be very beneficial. This latter point is presently being pursued through the Soft Landings
initiative.

Sources: Cohen et al. (2001); Way and Bordass (2005); http://www.usablebuildings.co.uk/
(accessed 28/07/08).

3.5 Symbolic quality: beyond peer review

While there is a growing body of rigorous research on spatial quality and IEQ, the
value added of symbolic quality remains obscured and occluded by the debates
within the architectural profession on architectural quality. The tenor of the
debates can be seen at work in the pages of the architectural press where projects
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are reviewed and criticised — not always constructively. This peer review process
reaches its apogee in the awards ceremonies that have become a common fea-
ture of many areas of business. In the UK, the highest profile prize is the Stirling
Prize which is awarded annually to the ‘architects of the building which has been
the most significant for the evolution of architecture in the past year’. The short-
listed buildings are visited by the members of an expert review panel who make
their final decision just before the award dinner which is televised nationally.
Some indicative citations for prize-winning projects include'":

‘It is a new icon. In the last few years there has been the London Eye, the Angel
of the North and now this. It is the one new piece of architecture that will
be remembered by people this year’. (Wilkinson Eyre’s Gateshead Millennium
Bridge)

‘It hits you straight between the eyes as soon as you get there. It has the same
movement, youth, agility, pizzazz, front to it that its students have — it’s very
seductive. The immediate impact on everyone as we arrived was to go wow’.
(Herzog and de Meuron’s Laban Dance Centre, London)

‘The proof of the extraordinary architectural ambition and design vision is
to be seen in every aspect and detail of the finished building. At the outset,
Miralles made a major contribution in leading the clients towards a proper
understanding of their needs and the final formulation of the role and function
of the building. Further, through his awareness of the problems and knowledge
of the subject, the architect has formulated the philosophy of the role of the
Parliament and reflected it in his architectural interpretation’. (Enric Miralles’
Scottish Parliament Building)

However, the prize does tend to ignore other aspects of the project and has been
awarded for buildings that came in seriously over budget and schedule such as the
Scottish Parliament Building and the Lord’s Media Centre by Future Systems. As
one critic puts it:

‘Architects still yearn to see themselves as modernist pioneers creating a form-
breaking architecture by pushing at the boundaries of technology. Combine
a space-age image, the exotic use of boat-building technology and the feel-
good story of a small, highly principled but embattled firm that had been on
the brink of collapse, and you hit all the right notes’'%.

This is the view advocated — arguably to the point of parody — in King Vidor’s
1948 film The Fountainhead of the architect as lone genius struggling against
the conservatism of the aesthetically challenged committee members who fund
public and private developments. There are projects which successfully steer
between these two poles. Buildings such as Herzog and de Meuron’s Tate Modern
in London and Grimshaw Architects Eden Centre in Cornwall presented in
Case 17 can be architecturally feted as well as meet client aspirations and receive
public acclaim. In other cases opinions can be strongly divided. The Scottish
Parliament at Holyrood provoked much unhappiness amongst the Scottish people
for both its design and the associated budget and schedule overruns, and was
voted as one of the 12 worst buildings in Great Britain in a poll for the Channel 4
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television series Demolition in which 10,000 people participated. However, it
was lauded by the Presiding Officer of the Parliament when it was awarded the
Stirling Prize on the grounds that ‘The judges have decided that Holyrood is not
just a working legislature but a work of art constructed on a world-heritage site
where the history and land of Scotland fuse together’".

The fundamental problem with the somewhat fractious debate on architectural
quality is that it is essentially about buildings as artefacts rather than assets, and
therefore adds little to our understanding of how buildings add value for clients.
In order to start an exploration of the contribution of symbolic quality to asset
value we can identify four facets as shown in Fig. 3.1'*:

e Branding is a central element in mass marketing and many clients have com-
missioned facilities that express some dimension of their market position.
Often this is done through an association with the modernity of the day. From
London’s Michelin and Hoover buildings, through to New York’s Seagram
Building, consumer goods companies have tried to reinforce the contempo-
rary image of their products with their facilities. A trend in wineries is to have
what are essentially factories designed by leading architects to convert them
into visitor attractions such as the Faustino Winery in Gumiel de Hizan, Spain
(Foster Associates), the Bodegas Protos Winery in Pefafiel, Spain (Rogers Stirk
Harbour) and the Hall Winery in Napa, California (Gehry Partners)"”. The
same principles are applied in any number of ‘designer’ hotels, restaurants and
boutiques. Most recently, branding around sustainability themes such as Marks
and Spencer’s Plan A described in Case 5 has become an important market
positioning criterion.

e Image can also be of central concern to clients. Building high is one of the
classic statements of image as the competition between banks on the Hong
Kong Waterfront demonstrates, and cities throughout the world compete
with each other by constructing architecturally innovative public facilities.
Other clients consider the image of the buildings they commission for their
attractiveness to potential staff. For instance, the CEO of the McLaren Group
argued that the rationale for the McLaren Technology Centre near Woking,
UK, was that:

‘Our company is all about people, we all want the company to win — and
I’'m not just talking about winning grands prix. I'm talking about every-
thing we are involved in. We need highly motivated, dedicated people, and
such people can only exist if you provide them with an environment in
which they can aspire to be the best. Quite simply, great facilities attract
great people. That’s where the story of this project really has its roots’'®.

o DPublic benefit. Any investment in constructed facilities has important externali-
ties and one of the most important externalities is the contribution to the
surrounding area. Attractively and interestingly designed buildings enhance
surrounding areas; dull and ugly ones detract from it. It is not possible to
regulate for symbolic quality, and so the public spirit of the client is vital here.
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Clearly, the clients who ought to have this most at heart are those in the pub-
lic sector, and there is a fine tradition of public building in most countries,
even if it has rather been diminished in the period after 1945 driven by a my-
opic cost-of-artefact as opposed to public asset agenda'”. Commercial devel-
opers can also benefit from attention to public benefit — developments that
create attractive spaces around them tend to achieve higher rents than those
that do not'®.

e Power. The symbolic use of buildings to express power has a long tradition.
Religious and political leaders have often sought to express their power by
commissioning fine buildings as glorifications of their aesthetic tastes, and the
architectural profession — as shown in Case 2 — has its roots in the ostenta-
tion of rich merchants and landowners. Democracies are not immune to such
pretentions, as desire for ‘princely action’ as expressed in the Parisian grands
projets of recent French presidents demonstrates'. Similarly, the Channel Fixed
Link presented in Case 1 was strongly supported by the political leaders of
the UK and France of the day — on the French side in the tradition of grands
projets; on the British by an ideological commitment to demonstrate what the
free market could achieve that the public sector could not®. Location is also
important in expressing power — Bill Hillier notes how buildings that symbol-
ise political power rupture the natural, commercially led evolution of urban
street patterns?'.

3.6 Justifying the investment

Once the utility of the asset has been identified, the benefits thereby generated
need to be valued so that the resources required for the investment can be justi-
fied. The problem of the allocation of resources to projects is the capital budget-
ing problem — how does the client choose for investment those projects that will
yield the greatest return? It is through solving the capital budgeting problem that
the mission objectives for the project schedule and budget are set.

The good practice method® for solving this is to calculate the net present value
(NPV) of the proposed investment, as shown in panel 3.5. The essence of NPV
calculation is that the value of money today is greater than the value of money
at a future point in time; therefore, benefits accruing in the future need to be
discounted to their current value for an appraisal to be made. The rate of discount
applied is a function of the opportunity cost of capital, in other words the return on
capital that could be obtained if it were invested in the next best type of invest-
ment. One benchmark often taken is government bonds. NPV calculation is
essentially a cash flow calculation — it compares the outflow of cash required for
the investment with the discounted inflow of cash arising from the exploitation
of the asset, and it is, therefore, frequently referred to as a discounted cash flow
calculation. So long as the NPV of the income is greater than the investment
outflow at the chosen rate of return, the project is worth pursuing in principle.
When comparing a number of projects for scarce resources, those with the higher
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rates of return should be favoured. This rate of return is known as the return on
capital employed (ROCE).

The calculation of the NPV requires both the cash inflows and outflows to be
precisely measured, and herein lie three very important difficulties. Firstly, not all
benefits can be precisely valued. While the cost of investment can be known rela-
tively precisely, this is not so easy for many of the benefits, particularly with build-
ings. As discussed in section 3.2, many of the benefits of value-added design are
poorly understood, with symbolic quality being particularly difficult to measure.
It is not possible to value in a quantitative way all the benefits flowing from such
investments, except by imputing essentially arbitrary figures, yet such investments
play a vital role in the quality of life for those working in and around them.

Panel 3.5 Calculating net present value

The NPV of a project is given by:

C.
NPV =C, ﬁ

The discounted cash flow of a stream of future cash inflows is, therefore, given by:

NPV =C,, I S -
(1+r)

where C_, is the (negative) cash flow required for the investment, C, the (positive) return
on the investment, r the rate of return required by investors for their capital, and ¢ the

number of periods over which returns are expected.

A second problem is that market prices may be a poor guide to either or both
of the costs of investment and the benefits flowing from exploiting the asset, and
cost/benefit techniques may be more appropriate. There are, in essence, two rea-
sons for this:

e Markets are distorted by various forms of market failure such as monopoly, the
tax system or the availability of otherwise unused resources. This is a common
problem in developing countries, which is why the World Bank pioneered
the development of cost/benefit analysis in the 1960s for the appraisal of
infrastructure development projects.

e Elements of either costs or benefits are not traded and so are intrinsically difficult
to value. On the input side, externalities such as damage to the environment
need to be added to the direct investment costs, while on the output side, ben-
efits flowing from the investment such as reduced journey times, increased
safety and generalised macroeconomic impacts also need to be assessed on many
projects. For instance, the relatively known investment in the facilities for the
London Olympics needs to be appraised against the stimulating effect on the
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regeneration of a derelict area of London, and to the London economy gener-
ally from increased tourism in addition to the actual cash flow from receipts.

The technique which has been developed to allow such factors to be taken into
account in NPV calculations is shadow pricing, described in panel 3.6. Shadow
prices, once established and agreed, can be fed into the appraisal calculations in
very much the same way as market prices. However, because shadow prices — by
definition — cannot be directly observed, the methodologies used to measure them

are difficult in practice and often questionable in theory.

Panel 3.6 Shadow pricing

The concept of a shadow price is simple — it is the net loss or gain associated with having
one unit more or less of the asset. If one more kilometre of road costing £x will generate
£y worth of leisure time of commuters, where y>x at present values, then the investment
provides a positive return. In practice, it is profoundly problematic: y is given by the amount
that the appropriate decision-maker would be prepared to pay for an extra unit of whatever
y is shadow pricing. For full cost benefit analysis, therefore, prices must be assigned to
such emotive assets as how much society is prepared to pay to save an additional human
life or to retain a partcular view of a rural landscape. For instance, the value of a fatal-
ity is currently (2007) valued at £1.43m (made up of £0.5m in lost output; £0.9m in grief
and loss; and a small balance of the costs of actually dealing with the accident) by the UK
Department for Transport.

The third problem is central to the management of projects — both the cost and

the benefits of the investment are uncertain. On the benefits side of the equation:

The benefits arising from exploiting the asset may prove to have been opti-
mistically valued.

The operational costs of the facility may be higher than predicted.

The facility may not be capable of being operated as planned.

The facility may be delivered late, thereby pushing the income stream further
into the future and possibly missing the market opportunity.

On the costs side, uncertainty arises for the following reasons:

The investment required may turn out to be higher than expected.

Late delivery of the facility may mean that existing, less efficient facilities have
to be kept operating for longer.

Late delivery of the facility may mean later commencement of the income
stream.

All of these uncertainties can be managed within the project and this is the pur-
pose of this book.
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3.7 Strategic misrepresentation in investment appraisal

In line with our commitment to the Carnegie school of decision-making under
bounded rationality articulated in section 1.8, we have presumed so far that
decision-makers are acting in good faith even if their judgement turns out to be
flawed in hindsight. However, recent research has confirmed what many have long
suspected — decision-makers sometimes act in bad faith when making project
investment appraisals. Since at least the construction of the world’s first steam-
hauled passenger railway — the Liverpool and Manchester Railway (LMR) —
which overran its budget by 45% in the 1820s, infrastructure projects have been
notorious for their inability to keep to budget and schedule, but at least the
LMR was profitable. Many large infrastructure projects also fail to achieve their
objective in terms of benefits for economy and society, and some become ‘white
elephants’— Table 3.3 gives some examples. Is this consistent inability to deliver
infrastructure projects because of the incompetence of the supply side? While
the supply side tends to get the blame for these failures, we suggest that other
dynamics are also at work which not only explain why the business case consist-
ently fails to stack up, but also explain why we are not learning to do it any better.
The argument is that the promoters of projects are systematically biased towards
the overestimation of the benefits of a project and an underestimation of the
costs of a project — what has been dubbed strategic misrepresentation®. Although the
literature is sometimes confused on this point, it is important to distinguish the
strategic misrepresentation which has organisational drivers from the phenomenon
of optimism bias which has psychological drivers and will be discussed in
section 10.9.

Strategic misrepresentation is inherent in the principles of capital budgeting
because the principal use of the NPV calculation, once it has been shown to be pos-
itive, is to rank order the projects so that the ones showing the highest returns rela-
tive to the others are preferred. If all the figures on each side of the equation were
known with certainty, then this would not present a problem, but there are two
linked areas of weakness. The first is that both benefits and costs are projected into

Table 3.3 Indicative cost overruns on major infrastructure projects (source:
Flyvbjerg et al., 2003, Table 4.2).

Project Construction cost overrun (%) Actual traffic as a
percentage of forecast
in opening year

Humber Bridge (UK) 175 25

Channel Fixed Link 80 18

Baltimore Metro (USA) 60 40

Tyne & Wear Metro (UK) 55 50

Portland Metro (USA) 55 45

Buffalo Metro (USA) 50 30

Miami Metro (USA) 35 15

TGV du Nord (France) 25 25
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the future — sometimes a long time into the future — and are therefore matters of
judgement, not fact. While there are very well-established techniques for addressing
this uncertainty, they are rooted in the elicitation of subjective probabilities which
are inherently fallible and open to bias as will be discussed in section 13.3.The sec-
ond is that many of the benefits of investments are not estimates of real prices, but
based on shadow pricing techniques measuring ‘willingness to pay’ and so introduce
another area of subjectivity into the process. An important consequence of this con-
siderable room for judgement in decision-making is that the persuasiveness of the
project promoters becomes a major factor in making a particular NPV calculation
stack up better than that of competing claims on the same resources.

The problems of strategic misrepresentation and optimism bias are now policy
concerns and agencies responsible for the funding of infrastructure in countries
such as Norway** and the UK are developing methods to tackle these issues in
investment appraisal. A recent UK government report® focused particularly on
urban rail projects. It found that the funding system encouraged ‘optimism bias’
in the same way that the 10 cent dollar created perverse incentives on the Boston
Central Artery/Tunnel project described in Case 13. In the UK, cities promote
projects which are funded by central government. Projects have to meet value-
for-money criteria which are based on capital budgeting methods. The report
found that it was in almost nobody’s particular interest to mitigate strategic mis-
representation. Local interests obviously favour bringing investment to their city,
and if doubts are expressed about the business case, elected representatives in
Parliament are expected to lobby on behalf of the project. Supply side interests
clearly have an interest in the project going ahead. In a more ambiguous posi-
tion is the Department for Transport (DfT) trying to referee this game, but — not
mentioned in the report — the DfT is arguably incentivised in the government
resource allocation rounds by making the case for transportation projects vig-
orously as opposed to other claims on public funds such as defence and health
expenditure. The only actor with a clear incentive not to strategically misrepresent
is the finance ministry, HM Treasury, which probably explains why it has taken the
lead in addressing this issue. Similarly, it is the Norwegian Finance Ministry which
is taking the lead on the implementation of the Quality at Entry procedures for
the evaluation of major projects in that country.

The Danish authors of the DfT report make the following recommendations
in an attempt to address these issues:

e Ensure that those who benefit from the project share in the cost overruns.
Thus, the DfT now requires 25% local funding on urban rail projects.

e Provide independent appraisal — the ‘outside view’ — of business cases, and, in
particular, ignore special pleading that the project under consideration will be
better managed than others by sticking rigorously to the historical data on
percentage uplifts and using ‘reference class forecasting’.

e Create a culture of deterring strategic misrepresentation by penalising project
promoters who prepare poor cost estimates and rewarding those who prepare
sound ones.

e Formalise requirements for business case development and risk management.



66  Defining the Project Mission

o The reports authors have elsewhere argued for the involvement of private
finance on the grounds that such finance tends to perform more rigorous due
diligence. The argument could also be made that such capital is internationally
mobile and less prone to local suasion to invest in poor projects. However, this
conclusion is tempered by rampant strategic misrepresentation on the Channel
Fixed Link project despite 100% private sector funding?’.

The inherent uncertainties of investment appraisal mean that optimism bias in
good faith and strategic misrepresentation in bad faith are pervasive in our pre-
dictions about the future. Together, they are important explanations of budget
and schedule overruns in construction projects. Arguably, strategic misrepresen-
tation is an adaptive response to decision-making under uncertainty — if you
do not know the facts, you might as well give yourself the benefit of the doubt.
Because it is pervasive, one could argue that it is not a problem — projects will
inevitably overrun, but we simply allow for uplifts in total budget to take this into
account. However, the existence of strategic misrepresentation seriously threatens
the rationalistic basis of investment appraisal, particularly if some project promot-
ers are better at playing the game of strategic representation better than others.
Honest project promoters might produce more accurate estimates, but they are
also more likely to have funding for their project rejected and so lose the possibil-
ity of demonstrating their wisdom. We do not know how pervasive strategic mis-
representation is in investment appraisal, but the inference from the data presented
by Flyvbjerg and his colleagues is that it is widespread — much more research is
needed in this area into its extent and dynamics.

3.8 Defining the project mission: a conceptual framework
for product integrity

Our task is now to pull together all these disparate strands in the definition of
the project mission — the new facility needs to meet a set of functional require-
ments, symbolic desires and investment criteria in the absence of strategic mis-
representation. Different missions will imply different sets of trade-offs between
these criteria — alibrary to house a collection donated to a university by an
affluent benefactor will have different symbolic and functional criteria from
a local municipal lending library. The university library will need to express sym-
bolically the importance of the collection, the ego of the benefactor, integrate
sympathetically into the existing university buildings and pay particular attention
to curatorial issues. The municipal library will need to be inviting to a local
population, and to house and lend the collection efficiently and effectively. The
university library is likely to require a higher budget and longer schedule than the
municipal library.

These issues have been captured in the context of the car industry in the con-
cept of product integrity, because ‘a company can be fast and efficient, but unless it
produces great products . . . it will not achieve competitive advantage'®, as shown
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in panel 3.7. This concept is equally applicable to the constructed product, and

Fig. 3.2 suggests how it might be applied. The three dimensions of the integrity of

the constructed product are defined in terms of quality, because the quality of the

asset resulting from the process is fundamental for the creation of new value:

e The value-added aspects discussed in sections 3.2-3.5 are captured by the
quality of conception where value is added through design measured by benefits
such as higher than average rents achieved, greater employee satisfaction and
the like.

e The functional aspects defined as the minimum functional requirements for
the facility are captured by the quality of specification measured by the fitness
for purpose of the completed facility.

Panel 3.7 Product integrity in the car industry

Based on research with the majority of firms in the global car industry, a Harvard Business
School research team developed a penetrating analysis of the role of design in competitive
advantage. They argue that successful products have product integrity:

e external integrity, or the match of the product’'s performance to the customer’s
expectations;

e internal integrity, or the consistency of the engineering between the product’'s compo-
nent parts.

They developed performance metrics for the new product development process:

engineering hours, a measure of the cost of the process;

development lead time, a measure of time to market;

total product quality, a combination of measures of design quality (measured by expert
review); conformance quality (measured by consumer surveys) and perceived total
quality (measured by customer repurchase intentions and expert evaluations).

Source: Clark and Fujimoto (1991).

Quiality of
conception

Quiality of Quiality of

specification realisation

Fig. 3.2 Product integrity in construction: the quality of intention.
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e The schedule and budget are captured by the quality of realisation, in terms of
the objectives set for schedule and budget, and the service delivery experience
for the client measured through process benchmarks for comparator buildings.

Trade-offs within the three criteria take many forms, for example:

e The type of open-plan spaces that generate the randomised interactions shown
to be important for innovation and creativity have also been shown to demo-
tivate staff because of the lack of control this implies over the working space.

e Stakeholders may have very different ideas regarding how the symbolic aspects
of the building are best expressed — this is a frequent cause of clashes among
architects, for instance.

e Schedule and budget often require to be traded oft against each other —
shorter schedules typically imply a higher budget for the construction.

Trade-offs between the criteria also have to be made — a high quality of concep-
tion typically implies a higher budget because of factors such as the greater pro-
portion of the space given to circulation areas, and the higher quality materials
used for finishes.

How are these trade-offs to be managed? The rationalist would argue that all
elements can be reduced to an NPV calculation through either market or shadow
pricing, but this poses serious problems in practice:

e PV calculations are themselves open to considerable uncertainties and hence
debate — the future income streams are expectations, not certainties.

e There is widespread lack of awareness among clients regarding the impact on
business process performance of spatial configuration and IEQ factors — argu-
ably, there is a serious problem of market failure here.

e Stakeholders are rarely unanimous in their valuation of shadow prices.

e Disaggregating the PVs of the components of the facility is a treacherous
process — is the higher rental stream realised for the upmarket development
designed by a renowned architect because of the branding effect of the name,
the play of light in the entrance lobby, or the prime location in the city?
Successful project promoters and developers have a gut feel for these factors,
not an Excel spreadsheet.

Judgement is essential in investment appraisal — experienced bankers would argue
that only around 30% of the information required for a decision is in the figures®.
The rest is down to judgement based on experience and the ability to play the
political game of strategic misrepresentation.

3.9 Summary

Defining the project mission is difficult. The most intuitive way of doing it is to
point to existing similar facilities as models of either what is wanted or what is not
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wanted. In the absence of good analysis about how constructed facilities add value
for clients by enhancing the performance of their operational processes — be they
the celebration of God or mammon — this is, perhaps, the best that can be done,
but it opens the opportunity for the strategic misrepresentation of the business
case. Most clients still treat buildings and infrastructure as artefacts that are costs
rather than assets that yield returns. This chapter has indicated some of the recent
research that is starting to offer a better insight into how buildings do create value
for clients through providing spatial environments that enhance employee effi-
ciency and effectiveness, attract customers and symbolise values, yet there is a long
way to go before product integrity in the constructed product is understood as
well as it is in other industries.

We have also stressed the importance of symbolic value, which is closer to the
ethical dimension of that word. Constructed assets are much more than utili-
ties — they are also expressions of our culture, and always have been. It is for good
reason that high-tech companies such as Dyson and Linn commission avant-
garde architects to build their factories, but those reasons cannot be captured in
a balance sheet. They are about the intangibles of image and confidence. Building
high — be it medieval Bologna or twenty-first century Dubai — has always been
an expression of the competitive virility of an economy and society. Building
grand is an expression of a common, or imposed, culture. This symbolism can
never be fully captured analytically, only interpreted subjectively. This does not
mean, however, that the expression of symbolic values is not a central element
of the project mission. For some buildings — particularly religious and cultural
buildings — the symbolism is all. Even for hard-headed business people, symbolism
is very important when they wish to express their corporate values in the facilities
where their staft work or customers visit.

This chapter has articulated the definition of the project mission as a problem
in strategic management, explored how we can move from thinking in terms of
artefacts to thinking in terms of assets in investment appraisal and identified the
vexed issue of strategic misrepresentation in such appraisals. The concept of prod-
uct integrity was introduced to capture the three dimensions of quality in the
project mission. The role of the project manager is to facilitate the client in com-
ing to an appropriate definition of the project mission that can then be cham-
pioned through the project life cycle to deliver value for the client. At various
points, references have been made to the differing interests of the stakeholders in
the project and it is to this issue that we now turn to in Chapter 4.

Case 3
Defining the Mission at the University of York

The University of York — one of the UK’ top 10 universities — is among the
smaller of the universities founded in the great expansion of the British university
system during the 1960s. Built on swampy ground on the outskirts of York, the
campus is arranged in seven colleges around an artificial lake. Three categories of
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buildings were initially constructed:

e simple, robust buildings with little flexibility such as halls of residence
organised around a basic ‘pantry’ of six study/bedrooms;

e simple, robust buildings with high flexibility to house teaching departments —
single storey with raised floors so that services could be easily redirected and
with continuous top daylighting to allow internal reconfiguration;

e symbolic buildings of architectural distinction — either new build such as the
Central Hall and J. B. Morrell Library, or sensitive refurbishment of existing,
listed buildings such as King’s Manor and Heslington Hall.

The development of the built stock of the university has gone through three
phases:

e 1962 to 1972 — rapid expansion following the master plan, mainly new build
using the CLASP system of prefabricated construction for the simple, robust
buildings, and a traditional ‘one-off” approach for the symbolic buildings;

e 1973 to 1992 — consolidation, with a focus on adaptation of the facilities
built during phase 1 to meet changing needs in a context of major funding
constraints;

o 1993 to 1998 — renewed expansion in strategically chosen areas, with both
new build and refurbishment using traditional procurement and materials.

The principal players in all three phases were the client, represented throughout
by the same person, the architects RMJM, again with continuity of personnel,
and the locally based contractor Shepherd. Overall the programme can be con-
sidered to have been successful — the phase 1 buildings were delivered to time
and cost, thanks to the choice of prefabrication, and were favourably reviewed
by the architectural community, even if there were a number of minor problems
on handover. As a student at York in the 1970s, I can attest to their fitness for
purpose.

Commitment to prefabrication was already waning even at the end of the first
phase, as its costs rose compared to traditional methods, and construction switched
from prefabricated panels to blockwork for internal partitions. This shift was rein-
forced for new build during the later phases as a major design criterion became
that the new buildings should not look like the existing ones; also, cost-in-use
considerations came to the fore with the poor thermal performance and relatively
costly maintenance of the CLASP system, encouraging a shift to traditional brick-
work for external cladding, with pitched and tiled roofs.

Despite the continuity of people and partners over the 35-year programme,
there appears to have been almost no attempt at organisational learning to acti-
vate the facilities feedback loop shown in Fig. 9.2, by learning how the build-
ings were performing in use. Two exceptions were a study of laboratory use in
1967 and a student survey in 1983, both of which broadly indicated high levels
of satisfaction. Otherwise, little has been done formally, except on energy costs.
Only in 1995 was the original master plan of 1962 revisited and its relevance
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Fig. 3.3 The project mission at the University of York.

assessed, and then detailed evaluations of the performance in use of selected
buildings were made using the Building Use Studies methodology discussed
in panel 3.5. By then, the estate consisted of 1.5 m m? of accommodation on
a campus of 9.2 ha.

The development of the mission for the University of York projects over the
period can be illustrated by the application of the product integrity model from
Fig. 3.3. While the mission for the halls of residence has stayed largely the same
through the development programme, there has been an evolution in those for
the departmental buildings, with greater emphasis being placed on quality of con-
ception issues in later developments as client representatives sought to distinguish
their new buildings from the existing ones on the campus. The missions for the
symbolic buildings diftfered in that they included refurbishments of listed build-
ings from different eras of architectural history, a spaceship style Central Hall and
a library deriving much of its impact from its high location. However, they can be
broadly grouped together in the manner shown.

A number of important lessons can be identified from the experience of the uni-
versity over more than 30 years (all citations are from contemporary documentation):

e Project development needs to take place within a clear corporate strategy for
the client, and the role of constructed assets within that strategy. Thus, ‘a uni-
versity should be a society of people living and working together to advance
learning and spread knowledge at the highest level, and further that it must
embrace those who teach as much as those who learn and those who work
to extend the limits of knowledge. It is essentially a meeting place ... and
while the social and academic life it fosters must be coherent it must not be
self-contained’.

e A transparent framework for project development is required, which sets out
expectations, procedures and performance measures to guide decision-making
and allow evaluation and improvements. For the University of York, the
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Notes

university funding bodies laid down clear yardsticks of acceptable expenditure
levels, and the Development Plan of 1962 and Development Plan Review of
1995, both established appropriate frameworks.

A clear project sponsor within the client side who can authoritatively artic-
ulate the essence of the brief is vital. During phase 1, this was the vice-
chancellor himself who provided a vision of what the new university stood
for through the university development plan, and asounding board for
decision-makers of when he ‘would not like it’. Projects during phase 3 had
clear departmental level sponsors. Thus, the Psychology Department’s sponsor
summed up the brief for the new psychology building as a ‘distinctive, stand-
alone architectural building with its own front door entrance and a building
block which was not to look like the [adjoining]| James College Block’. The
brief for the Computer Science Building was to ‘stimulate the imagination of
the Department’s researchers, respond to the enthusiasm of the Department’s
students, signal to the visitor that the Department has a sense of purpose and
intellectual distinction, create a sense of belonging in those who work in the
building, and reflect the best of British design and craftsmanship’.

Facilities need to be capable of adaptation and change, as future use is impos-
sible to predict, even in one of the most stable organisational types of the last
millennium — with its roots deep in The Enlightenment — the research uni-
versity. Thus, the ‘future of an organisation so complex and liable to change as
a university can never be predicted except within broad limits’. Even facilities
as eternal as residential accommodation had to adapt to two distinct changes
during my time at York — the abolition of single sex accommodation (with
important implications for services such as showers) and the conversion of all
shared study bedrooms into single ones. These changes were driven both by
student agitation and increasing attention to the conference market during
vacations.

Feedback loops from the facilities in use are essential on a routine basis, so that
lessons can be learned for future projects. Even for a performance criterion as
central as energy usage, data are not available at York broken down by building,
only for the university as a whole. The data from these feedback loops should
then be subject to continuous review.

Consistency of medium-term funding is essential. Development projects take
up to 5 years to reach fruition, and funding horizons shorter than this lead
to the abandonment of projects and associated abortive work, and expensive
compromises and changes in brief are made during project execution.

Source: developed from Phiri (1999).
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Interview, Financial Times 19/09/95
Ramirez (1999).
Smith (1970, p. 131).
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See the useful review by Thompson ef al. (2003), and Rouse (2004) and Macmillan (2006) in
particular.

See Barber (1967) for an account of these developments.

See also Evans et al. (1998) who developed the widely cited 1:5:200 ratio, Spencer and Winch
(2002) for a review of this literature and Ive (2006) for a critique of these types of calculation.
Kaplan and Norton (1996, p. 22); this line of argument has long been in gestation at Harvard
Business School.

Financial Times, 09/11/01.

See the comprehensive review by Ulrich ef al. (2004).

Johnson and Scholes (1999, exhibit 1.1)

The citations are all available at http://www.architecture.com (accessed 10/04/07).

Giles Worsley, ‘Give it to Us Sexy, Shiny and in Public’. New Statesman, 26/09/05.
http://www.channel4.com (accessed 11/04/07); BBC News, 15/10/05. This was before the
news was announced that extensive refurbishment of some of the artistic features would be
required (Building, 16/05/08).

These were first introduced in Spencer and Winch (2002).

See Stanwick and Fowlow (2006) for a thorough review of other winery projects by signature
architects.

http://www.mclaren.com/technologycentre/ (accessed 28/07/08).

The promotion of Better Public Building (HM Government 2000, 2006) in the UK is one exam-
ple of the renewed emphasis on design by public sector clients — the remarkable Civil Justice
Centre in Manchester (Spring, 2007) is an excellent example of this.

See Carmona (2004) for one analysis.

The French is ‘fait du Prince’. Chaslin argues that architecture is ‘surtout 'enjeu le plus visible,
le plus spectaculaire, des ambitions politiques, qu’elles soient positive et témoignent un désir
du porter une empreinte de laisser un trace d’un passage au pouvoir’ (Chaslin, 1985, p. 13) [the
stake the most visible, the most spectacular, of political ambitions, even if they be positive and
witness a desire to make a mark, to leave a trace of a period in power].

Henderson (1987) most clearly articulates this view.

Hillier (1996, Chapter 6).

See, for instance, HM Treasury Green Book.

Cherns and Bryant (1984) were the first to comment on this organisational dynamic, while the
term strategic misrepresentation is from Flyvbjerg et al. (2002).

See, for instance, Magnussen and Olsson (2006).

Department for Transport (2004).

Flyvbjerg (2006); see also Kahneman and Lovallo (1993) on the ‘outside view’.

Flyvbjerg et al. (2003).

Clark and Fujimoto (1991, p. 340).

Interview in the Financial Times, 19/09/95.

Further reading

Richard A. Brealey and Stewart C. Myers (2006) Principles of Corporate Finance (8th ed.). New York,

McGraw-Hill.
A standard reference on corporate finance that covers well the issues in investment appraisal.

Derek Clements-Croome (ed.) (2000) Creating the Productive Workplace. London, Spon.

A stimulating collection of research papers on various aspects of IEQ and their impact on the effi-
ciency and effectiveness of building occupants.

Bill Hillier (1996) Space is the Machine. Cambridge, Cambridge University Press.

Redefines the architectural problem — and hence the problem of product integrity — in terms of
the spatial configuration of domestic, commercial and urban form.



Chapter 4
Managing Stakeholders

4.1 Introduction

4.2

74

‘delivering some chunk of mastodon meat back to the tribe’

The previous chapter treated the process of defining the project mission as if it
were a problem that one decision-maker — the client — could solve in isolation
from the other stakeholders on the project. This happy situation is rarely the case,
and so the client will need to manage the other project stakeholders in order
to see its project through to successtul completion — a problem of some consid-
erable delicacy at times. The Boston Central Artery/Tunnel project presented in
Case 13 faced enormous challenges of stakeholder, and Fred Salvucci', the Boston
Secretary of Transportation who championed the project, allowed himself to
express a fairly cynical view of the gaming by external stakeholders around the
project to bury the elevated highway through the centre of Boston in a tunnel.

This chapter will address the management of stakeholders on construction
projects from the client point of view. First, the stakeholders will be defined,
before techniques for mapping and analysing the differing positions of the stake-
holders are presented. The role of the regulatory context in institutionalising the
voice of some of the weaker stakeholders will follow, before a brief closing discus-
sion of the ethical issues in construction project management.

Which are the project stakeholders?

The project stakeholders are those actors which will incur — or perceive they will
incur — a direct benefit or loss as a result of the project®. Construction projects cre-
ate new value, but they can also destroy value — noise and dust disturb local resi-
dents during construction; amenity (here defined as social utility) is permanently
lost as a result of construction as symbolically important buildings are demolished
and the landscape is changed. Moreover, where existing facilities are replaced,
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stakeholders in those facilities may not share in the value generated by the new
one — jobs may be lost and profit opportunities move out of reach. This problem is
common, for instance, when fixed links replace ferries across rivers and sounds.

It is useful to categorise the different types of stakeholder in order to aid the
analysis, and hence management, of the problem. A first-order classification places
them in two categories — internal stakeholders which are in legal contract with the
client, and external stakeholders which also have a direct interest in the project.
Internal stakeholders can be broken down to those clustered around the client on
the demand side and those on the supply side. External stakeholders can be bro-
ken down into private and public actors. This categorisation, with some examples,
is shown in Table 4.1.

Table 4.1 Some project stakeholders.

Internal stakeholders External stakeholders
Demand side Supply side Private Public
Client Architects Local residents Regulatory agencies
Financiers Engineers Local landowners Local government
Client's employees Principal contractors Environmentalists National
Client’s customers Trade contractors Conservationists Government
Client’s tenants Materials suppliers Archaeologists
Client’s suppliers Non-governmental

organisations (NGO)

A fundamental premise of construction project management is that the client is
capable of fully articulating all the stakeholder interests on the demand side — in
other words, the client has the capability to authoritatively brief the team. Yet, as
the demand side list shows, the client is a complex organisation and may not be
fully aware of the range of demand side stakeholder interests, particularly from
its employees and tenants. As the discussion of IEQ in section 3.4 indicated, the
needs of building users are often not fully understood or articulated by clients.
Different interest groups within the client organisation may also have different
functional requirements, meaning that any project definition is a compromise
which may unravel as more information becomes available to those groups
through the project life cycle regarding what the facility will be like. Similarly,
financiers may have a different view from the client’s employees of what is impor-
tant in an NPV calculation.

On the supply side, a whole coalition of interests is arrayed. As illustrated in
Fig. 1.1, the supply side receives its benefit through the income stream gener-
ated by working on the project, and the learning acquired through solving project
problems. For those organisations whose marketing is reputation rather than bid-
ding based — typically those working on a fee basis — the reputation generated
through working on the project is one of the biggest benefits gained. So, it is
no accident that those suppliers which specialise in meeting the requirements of
the symbolic aspects of the building — particularly architects — sometimes appear
to care more about their own reputation than meeting client needs, for it is
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embedded in the structure of the market for architectural services. These differ-
ing stakeholder perceptions are well illustrated by the Worldwide Plaza project,
in panel 4.1. It is immediately clear that there is an inherent conflict of interest
between the stakeholders on the demand side and on the supply side as they com-
pete to appropriate the income stream from the project — what Michael Porter®
calls margin in the value system. Much of this book is about how this conflict is
mitigated to allow both the demand and supply sides to meet their joint and sev-
eral objectives through a win—win rather than zero-sum game.

Among the external stakeholders, there is more diversity. By and large, the
internal stakeholders will largely be in support of the project, although there
may be factions within the client which are backing alternative investments.
External stakeholders may be in favour, against or indifterent. Those in favour
may be local landowners who expect a rise in the value of their holding, and
local residents supporting a rise in the general level of amenity. Those against
may also be local residents and landowners who fear a fall in amenity and hence

Panel 4.1 Supply side stakeholder views on the Worldwide Plaza project

On the Worldwide Plaza project the principal participants had very different views about the
key to project success. For the architect, it was whether his vision had been realised and
his reputation thereby enhanced:

‘Architects deal in all sorts of magical materials and models and mirrors and two-
dimensional drawings that are made to look three dimensional. We can never work in the
final medium of our art, as painters and sculptors do, so it’s frightening to see the final
thing come together being crafted by other hands than your own. And not everything
is right, things change constantly and so we're constantly losing pieces of the project.
There’s a constant fight to keep what you can. . . ¥ a frustratng and slightly scary
process to go through’.

For the client it was about whether the investment makes a return:

‘What it comes down to is pieces of paper, numbers, internal rate of return, the net
present value, discounted cash flows, that’'s what it’s all about. It's not about whether or
not the construction manager has gone from here to there or vice versa. It's not about
the architect becoming the rock star of architecture . . . Mat it's about is dollars and
cents. Sure, we want to build quality and we want to build something that is going to be
a statement . . . but what it boils down to is whether it is financeable and whether there is
a return to the [client] partnership’.

For the construction manager it was about getting the job done:

‘Our major responsibilities are not really to design the building or to critique the building.
We are hired to build the building. Obviously we all form opinions of the building
[but] . . . there isn’t much that we could do once the building is set.

You can't tell an architect not to draw something. If he wants architecture and the own-
er’s willing to pay for it, hey, it's our job to execute it'.

Source: Sabbagh (1989, pp. 230; 291; 65; 247).
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the value of holdings. Splits may well occur among these groups — if someone
lives 1 km from a proposed motorway junction, they may have a very different
view than if they live 100 m away. Such objectors are known as NIMBYSs (not
in my back yard). Environmentalists and conservationists may take a more prin-
cipled view than local losers, while archaeologists are concerned about the loss
of important historical artefacts.

The public external stakeholders — in those situations where the public sec-
tor is not also the client — will tend to be indifferent. The agencies which enforce
regulatory arrangements such as those for urban zoning, quality of specification
(the construction codes) and heritage assets will tend to be indifferent to any par-
ticular project definition, so long as it complies with the codes. National and local
government may, however, wish to encourage development, particularly in regen-
eration areas. At times, there may be conflicts of interest within the public sector
between its promoter and regulatory roles, as will be explored in Case 9.

4.3 Mapping stakeholders

The first step in managing the stakeholders is to map their interest in the project —
the essence of the technique is to identify the perceptions stakeholders them-
selves hold in order to identify potential levers for action. This can be done using
the framework illustrated in Fig. 4.1*. The focus of the approach is the project
mission as represented by the asset to be created — it is the asset rather than the
mission itself which tends to be the source of contention between stakehold-
ers. Stakeholders can be considered as having a problem or issue with the project
mission, and as having a solution (tacit or explicit) that will resolve that problem.
Where such solution proposals are inconsistent with the client’s proposals, they
can be defined as being in opposition to the project. An important part of stake-
holder management is to find ways of changing opponents to supporters by offer-
ing appropriate changes to the project mission, and preventing possible supporters
defecting to the opponent camp by offering to accommodate more explicitly their
proposed problem solutions. The role of such mitigations is explored in Case 13.

Once the stakeholder map has been drawn up, the power/interest matrix can be
used to develop a strategy towards managing the different stakeholders. It consists
of two dimensions — the power of the stakeholder to influence the definition
of the project, and the level of interest that the stakeholder has in that defini-
tion’. Both dimensions are better perceived as continua between poles rather than
binary options. The level of interest is conceptually simple — it is a function of the
size of the expected benefit or loss from the project. As discussed in section 16.6,
power is a more slippery concept but for our purposes here it can be considered
as the ability to influence the project definition process for a given project — the
overt face of power. The ability to set the agenda for the project definition process
or whether certain types of project are simply not proposed, are broader socio-
economic and political questions beyond the scope of this book.

This matrix categorises the stakeholders into one of four types, but the
discussion here can only be indicative — where a particular stakeholder sits in
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Problems Proponents

Project
mission

Solutions Opponents

Fig. 4.1 Mapping stakeholders (source: Winch and Bonke, 2002).

relation to the project depends entirely on the specific context of that project.
The first group is those which require minimal effort, such as the client’s custom-
ers, or local and national government. A public relations approach to this group
will often suffice, aimed at ensuring that those which might be opposed to the
project stay in the low-interest category, while those which are likely supporters
are tempted to move to the high-interest category.

The second group is that which needs to be kept informed. Groups which
may be opposed to the project, such as local residents, conservationists or envi-
ronmentalists need to be carefully managed. If such groups coalesce into well-
organised movements, and are able to mobilise the press behind them, then
they may well be able to move into the key player category causing the project
severe disruption, or even cancellation. To a certain extent, such groups can be
bought off to prevent this happening, with inevitable consequences for the NPV
calculation. For instance, it is now standard practice for clients building in the City
of London — which contains important Roman and medieval remains — to finance
an archaeological dig prior to works commencing on site. Similarly, the concept
of planning gain within the UK regulatory system is common, where a project
promoter provides additional utility for the benefit of the local community to
defuse potential opposition. Some groups — typically environmentalists — cannot,
however, be bought oft and can go on to disrupt physically the project during
execution on site. The impact of these groups is two-fold:

e they upset the NPV calculation as a result of delays in the schedule and addi-
tional costs of security;
e they dissuade future clients from coming forward with similar projects.

Those which need to be kept satisfied usually fall into two main groups — regulatory
bodies and the supply side stakeholders — which require very different management
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approaches. Regulatory bodies are, in essence, the institutionalised interests of the
low power stakeholders. They provide forums in which local residents, landown-
ers and government can have their voice (planning enquiries), in which the safety
of clients, employees, tenants and customers is ensured (construction codes), and
in which environmental and conservationist interests are heard (environmental
impact assessments, EIAs). The latter even allows the purported claims of stake-
holders which do not yet exist — future generations — to be heard. The first task
of the client is to ensure compliance with the regulatory requirements, supported
by lobbying tactics where the requirements are open to interpretation. The project
management of supply side stakeholders is the subject of Part III. They are placed
in this category, rather than the key players category, for two reasons. Firstly, most
of them are mobilised after the project mission is defined; secondly, as shown in
Fig. 1.4, they will typically have a portfolio of projects at any one time — while
their power to influence the outcome of any one project is very high, their interest
in the definition of any one project mission is typically limited.

The final category is that of the key player. Here the client is central — the ana-
lytic questions revolve around which of the other demand side stakeholders are
also in this category. Where finance is raised from the traditional sources — equity
and debt secured through a floating charge for the private sector, and the taxpayers
for the public sector — then financiers are typically in the keep satisfied category.
However, where project finance techniques are used as the source of capital — as
is increasingly common in both the public and private sectors — then such fin-
anciers move into the key player category. In commercial property development
where the asset is pre-let, the client’s tenant can become a key player in definition,
while in the provision of social housing this is rarely the case. The client’s custom-
ers are also usually in the key player category, but through the proxy voice of the
corporate marketing department — if it misunderstands the market for the facility,
then it is unlikely to be successful because those customers will simply use other
competing facilities. Whether the client’s employees are in the low or high power
categories depends on the internal organisation of the client, and its understand-
ing of its business processes.

The degree of integration of the stakeholder map will make a large difference to
its manageability. If the stakeholders are at the far corners of Fig. 4.4 (in the case
study at the end of the chapter), then the definition process is likely to be turbu-
lent and the stakeholder map unstable. If the stakeholders are clustered near the
centre of Fig. 4.4, then the map will appear as relatively stable. The dispersion of
the different stakeholders in the power/interest matrix will indicate the options of
manoeuvrability in the project manager’s decision and planning processes, and the
ability to broker compromise by renegotiating the project mission. The application
of these two mapping techniques is illustrated in Case 4.

4.4 The regulatory context

As discussed in section 2.4, the regulatory context of the nation state in which the
constructed asset is to be located sets important parameters on both the definition
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4.4.1

4.4.2

and execution of the project. Our focus here is on its impact on definition, which
broadly covers four areas:

implications for the natural environment;

implications for the rural or urban context;
implications for the safety of users;

the broad set of issues under the rubric of sustainability.

A fifth important area of regulations concerns those regulating the labour market
and working conditions of staff; these are discussed in section 7.3 and Chapter 12.

Environmental impact

Environmental impact assessments (EIA) are a developing tool in understanding
the implications for the natural environment of realising the project. A new dam
can have a profound impact on the ecosystem of a region® and displace farmers
and villagers; a new road may pass through woodlands valued by local walkers, and
generate noise and pollution. Within the European Union (EU) EIAs are now
obligatory on the grounds that:

‘the effects of a project on the environment must be assessed in order to take
account of concerns to protect human health, to contribute by means of a bet-
ter environment to the quality of life, to ensure maintenance of the diversity
of the species and to maintain the reproductive capacity of the ecosystem as
a source for life”.

A central element of the EIA process is the assessment of alternative definitions
of the project — whether a tunnel would have less impact than a bridge, whether
the road should go round or through a particularly sensitive area or whether the
whole thing is a bad idea in the first place. Indeed, as Case 13 shows much bar-
gaining with external stakeholders revolves around such issues.

The acceptance of the legitimacy of such an approach within the advanced
countries has led to attempts to extend their principles to developing countries
through the financiers, rather than clients of projects. The major international
project funding organisations such as the World Bank also have requirements for
EIAs on the projects they finance. This has the effect of giving stakeholders which
are unable politically to express their opposition to the project within their coun-
try the opportunity to influence it by informing and lobbying stakeholders which
would otherwise have no interest in the project, as indicated by the case of the
Ilisu Dam in Turkey, presented in panel 4.2.

Urban and rural context

While EIA issues tend to have implications mainly for civil engineering, a longer
tradition of the regulation of projects is the attempt to conserve and control the
evolution of the urban and rural environment through the control of building.
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Panel 4.2 Stakeholder power on the llisu Dam

The llisu Dam in the troubled Kurdish region of Turkey was first mooted in 1954. In the
1980s, a consortium led by the Swiss firm Sulzer Hydro, including Balfour Beatty (UK),
Impregilo (ltaly), Skanska (Sweden) and three Turkish companies contracted for the
project but it failed to meet the recommended standards of the World Commission on
Dams (WCD). Launched by Nelson Mandela, the WCD is backed by the World Bank and
the International Union for the Conservation of Nature (IUCN). The proposed £2bn hydro-
electric dam is to be built on the Tigris River; it is claimed that it will flood 15 towns and 52
villages, while displacing approximately 78 000 Kurdish people. Export Credit Guarantees
were sought from the governments of Germany, Switzerland, Italy and the UK — £200m
from the latter. The Friends of the Earth (FOE) decided to show how serious they were
about challenging corporate attitudes to the project by buying £30 000 worth of shares in
Balfour Beatty, hence shifting the Kurdish interests as private external stakeholders down
the power/interest matrix from ‘Keep informed’ to ‘Key players’ by demonstrating at Balfour
Beatty shareholder meetings. Thus they provided a public lobbying platform, which the
supply side stakeholders could not ignore, while raising opposition from other ‘Proponent’
stakeholders, many of which would rather opt out of funding the project than receive a bad
press. Many calls were made to the UK Government to put a stop to this ‘dam disgrace’. In
November 2001, Balfour Beatty announced that it was pulling out of the project after con-
ducting its own internal EIA. Skanska had already pulled out, and Impregilo co-ordinated
its withdrawal with Balfour Beatty. However, in 2005 the project was revived by a consor-
tium led by Siemens and is now the subject of a renewed campaign of opposition.

Sources: http://www.foe.co.uk; http://www.ft.com; http://www.dams.org; http://www.
constructionplus.co.uk (accessed 23/05/01); Financial Times, 14/10/01; http://www.ilisu.
org.uk/ (accessed 30/07/08).

Developments that might not have any environmental impact under the definition
above may still threaten the rural or urban environment. Most advanced coun-
tries have zoning procedures which specify what sort of facilities may be sited in
a particular area; typical categories which are placed in separate zones are residen-
tial, commercial and industrial facilities. Such zoning regulations may be either
‘plan led’” and provide absolute constraints on project definition, thereby making it
a futile exercise to propose to build an office block in a zone reserved for housing;
or, they may be more flexible and allow clients to negotiate within constraints the
types of projects that might be allowed.

Linked to the overall rural and urban planning regime may be specific protections
for particular quarters of a city (conservation areas in UK parlance), particular parts
of the landscape (sites of outstanding natural beauty in UK parlance) and particular
existing buildings (listed buildings in UK parlance). Levels of protection may also
vary from a complete interdiction on change to the requirement that any devel-
opment should be ‘sensitive’. Such specific protections can place considerable con-
straints on the quality of conception, restricting innovations in design and specifying
the use of vernacular materials. Most advanced countries have very active non-
governmental organisations (NGOs) which are vocal and active in protecting such
buildings, and which can become key players in the project definition process.
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4.4.3

4.4.4

Safety and amenity of users

The third category of regulations has a direct impact on the quality of specifica-
tion. Most authorities specify minimum standards that facilities should meet cov-
ering a number of policy areas such as:

e structural integrity, where the authorities are concerned to protect the safety
of the users of the building and passers-by;

e access standards for less able users;

e minimum space standards for particular activities;

e cnsuring energy efficiency and the use of sustainable materials.

Figure 2.3 provides a comparison of some of the different European regulatory
frameworks for the safety and amenity of users.

Sustainability

The issue of sustainability has been rising rapidly up the agenda of policy-makers
over the last decade. Spurred by international agreements such as the Kyoto
Protocol of 1997, and supported by growing scientific evidence on climate
change, governments are increasingly taking action to improve the sustainability
of facilities — one national response is presented in panel 4.3%. The introduction
of avirtual stakeholder — future generations — adds another dimension to the
definition of the project mission. There are few incentives for decision-makers to
take this stakeholder into account, and so, like most low power stakeholders, future
generations rely on regulators to express their interests. Thus the main impact of
the sustainability agenda on the management of construction projects will be
through the regulatory context discussed in section 2.4.

The issues involve both how the product and process should change to enable
greater sustainability so that climate change is minimised, and how specification
practice should change to meet the expected changes in climate. For instance, by
2050, the UK is expected to be significantly warmer, with wetter and windier
weather in autumn and winter. This has important implications for existing as well
as new facilities. Most constructed assets which will exist in 2050 already exist and
will need to be adapted to respond to problems as varied as a greater tendency
for mould growth in winter, higher wind loadings and faster solar degradation of
materials.

4.5 Managing consent

The management of consent within the regulatory framework is a strategic mat-
ter within project definition, particularly with respect to the first two categories of
regulations; for projects such as the fifth terminal at London’s Heathrow Airport,
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Panel 4.3 Construction sustainability targets

Announced in June 2008, the Strategy for Sustainable Construction England (this
is an area of devolved responsibility) set the following targets with dates of intended
achievement:

Product

e All new homes to be zero carbon (2016)

All new buildings to be zero carbon (2019)

Water consumption in homes to an average of 130 L per person per day (2030)
Central government office estate to be carbon neutral (2012)

Reduce water consumption in central government estate by 25% on 2008 (2012)

Process

e Reduction in water consumption during construction by 25% on 2008 usage (2012)

e All construction projects over £1m to have a biodiversity survey (2012)

Reduction in construction packaging waste by 20% (2012)

Reduction in construction site waste to landfill by 50% (2012)

Reduction in carbon emissions from construction processes and transport by 15% on
2008 (2012)

Source: HM Government (2008).

the management of consent amounts to a major project in its own right, as shown
in panel 4.4.Three basic approaches are possible”:

e define and enquire;
e consult and refine;
e Dbribe and ignore.

Where the regulations are unambiguous and prescriptive, then the define and
enquire approach is appropriate — the codes are published, and simply require to
be interpreted. The consult and refine approach is more appropriate where codes are
not prescriptive or where there are significant uncertainties. As discussed in sec-
tion 2.5, a notable feature of the ways in which regulatory systems vary between
countries is the extent to which they are prescriptive. For instance, the French
building codes are very performance orientated compared to other countries, and
hence open to interpretation. Similarly, the British zoning regulations are more
open to interpretation and negotiation than those of many continental countries.
In both countries, clients appoint specialist advisors to negotiate with the regula-
tory system. In France, bureaux de contréle are appointed by the client to ensure
that the designs prepared by both consultants and contractors comply with the
regulations, as described in panel 2.1. In the UK, an important reason for the rela-
tively late appointment of the contractor in the project process is the necessity for
a relatively large amount of design work to be completed to facilitate negotiations
with those responsible for safeguarding the zoning plan. Until such negotiations
have been completed, the uncertainty around the definition of the project makes
it appropriate to use fee-based remuneration of independent designers.
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Panel 4.4 The fifth terminal at London’s Heathrow Airport

BAA’s proposal to build a fifth terminal (T5) — presented in Case 12 — at London’s
Heathrow Airport, on a 121-ha Green Belt site inevitably came under much opposition.
This came from a varety of groups, including local inhabitants, community groups and
local councils as well as action groups such as West London Friends of the Earth (WLFoE)
and Heathrow Association of Control of Aircraft Noise (HACAN), with issues ranging from
noise pollution to increased levels of traffic. As a result, the longest planning inquiry ever
held in the UK started in May 1995 and finished in March 1999. lts findings were reviewed
by the Inspector, who has in turn passed on his report to the Government which approved
the development in November 2001 while setting a cap on the maximum number of flights
operating from the airport. BAA justified the necessity for T5 by claiming that the number
of passengers wanting to fly would double over the next 15 years. It predicted that the pas-
senger flow would increase from 60m per year to 80m, requiring appropriate facilities to
meet the demand. In order to manage this consent process, BAA continuously redefined
the project in response to opposition from stakeholders, by addressing the key issues and
taking action to incorporate them into the project mission. Such issues were dealt with by
an array of teams set up by BAA — public opinion communicators, public inquiry repre-
sentatives, environmentalists, anti-airport mediators and so on. T5 opened in March 2008,
nearly 13 years after the start of the regulatory process.

Sources: http://www.heathrow.co.uk/main/corporate; http://www.money.telegraph.co.uk;
http://www.wlfoe5.demon.co.uk;  http://www.thisislocallondon.co.uk;  http://www.news.
ft.com; http://www.business.com (accessed 05/06/01); Financial Times 21/11/01.

The bribe and ignore strategy is unfortunately widespread — zoning codes are
routinely ignored in many countries as recent tragedies where shanty towns have
been engulfed by mudslides show. Recent earthquakes in a number of countries
have indicated widespread ignorance of — or at least failure to implement — the
codes relating to structural integrity. Bribery is also widespread in many countries
to obtain zoning consents. These problems are symptomatic of a more general
malaise in the political system of the country where the asset is to be constructed,
and raise the problem of business ethics which are discussed in section 5.8.

4.6 Ethics in project mission definition

Corporate social responsibility can be defined as the extent to which ‘an organi-
sation exceeds its minimum required obligations to stakeholders’”. One of the
strongest arguments for an ethical approach to business is the damage to the brand
that can occur when corporations fail to act responsibly, so much of the debate
about business ethics has concerned the consumer goods sector. The immediate
self-interest in a business-to-business sector such as construction is less clear, but
nonetheless persuasive. Perhaps project social responsibility can be defined as:

‘the extent to which the project definition exceeds the minima established in
the NPV calculation and those required to obtain regulatory consents’.
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Such a project ethic has a number of possible dimensions, including:

e refusing to fund or participate in a project that has not been through a full
EIA, as the World Bank now does;

e refusing to accept or give bribes;

e experimenting with new or more sustainable designs and materials, such as
Essex County Council did with its new primary school at Notley Green;

e providing superior facilities for the construction workforce, as Marks and
Spencer committed to doing after a main board director was caught short
during a site visit and was horrified by what the operatives had to use — see
Case 5;

e providing public art as part of a new development, as Rosehaugh Stanhope
did on the Broadgate development in the City of London;

e preserving the character of the existing building during refurbishment;

e commissioning exciting and original architecture;

e participating in performance improvement programmes such as the UK'’s
Constructing Excellence networks.

4.7 The role of visualisation

The diversity of the stakeholders in project definition and the necessity to keep
stakeholders informed and satisfied have encouraged the development of visuali-
sation techniques for communicating. Of course, the classic visualisation for the
professional is the sketch or scale drawing — see panel 14.1 — but many stakeholder
representatives are not trained to read architectural and engineering drawings. The
‘artist’s impression’ is a classic visualisation technique, placing a proposed facility
in its context and populating it with occupants and passers-by. At least since the
Renaissance, wooden scale models have been used of buildings both as ways of
explaining to clients what their new building will look like inside and out, and
also as ways of communicating design information to those who will have to con-
struct it. In naval architecture — at least for nuclear submarines — it is a 1:5 plastic
scale model of the vessel that is signed off for construction, not scale drawings'!.

A more recent development is the photomontage, where a photograph of the
site is taken from a known grid point, and a perspective drawing of the proposed
facility is then superimposed on the photograph.This technique is much favoured
by those responsible for safeguarding the urban and rural environment, because it
allows non-specialists to quickly grasp the impact of the proposals on the existing
scene. The development of computer-aided design (CAD) techniques and digital
grid referencing has made this technique all the more effective. The capabilities of
the latest generation of building information models described in panel 14.4 are
taking these capabilities to a whole new level.

The development of virtual reality (VR) interfaces to CAD has pushed the
potential of the visualisation of the proposed facility for the benefit of clients
and other stakeholders much further since the early 1990s. The development and
diftusion of CAD systems capable of modelling the proposed facility in three
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Fig. 4.2 Centuria building visualisation (source: University of Teesside).

dimensions have meant that a visualisation of the facility can be projected on to
a large screen. This, potentially, can alter the dynamic of the design review com-
pletely. Design reviews typically consist of a large table strewn with drawings or
a small-scale model, supported by pinned-up drawings and sketches. The much
greater sense of scale available from large-screen projection allows a much more
intense experience for the client and others as they explore what the designers are
proposing'?. Taking the audience through the 3D model in a ‘fly-thru’ can give an
additional sense of reality, as illustrated in Fig. 4.2. This approach has been taken
furthest in the CAVE which typically has projection on five walls of a cube, fur-
ther enhancing the feeling of actually being in or outside the proposed facility.
Panel 4.5 shows how these advanced computer-aided visualisation techniques can
be used by clients to convince stakeholders of the merits of proposed projects.

4.8 Summary

Construction projects — particularly major ones — are highly contentious. Few
people welcome a housing estate where they used to walk their dog, or a mo-
torway flyover past their bedroom, although even here there are those who
find opportunity in apparent adversity'’. The days are long past when project
promoters — particularly if they were state agencies — could ignore the interests of
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the various stakeholders on the project. Managing project stakeholders has become
much more challenging over the last 30 years or so for two very different sets of
reasons:

e External stakeholders now have much more power in the process. This is
manifest in both the growing institutionalisation of external stakeholder rights
through an ever tightening regulatory context, and, following the collapse of
socialist mass movements, the rise of environmental activism.

e The shift to concession contracting with finance secured on the asset being
created by the project. While financiers used to fund projects through loans to
corporate bodies — be they public or private — they now fund projects directly.
As a result, they are now paying much more attention to the definition of the
project mission to ensure that their investment will actually yield the promised
returns.

Panel 4.5 The Centuria building VR model

The award-winning Centuria building opened in 2000 to house the University of Teesside’s
School of Health. Details of the project and its management are presented in Cases 10
and 11. Here, our focus is on the way VR techniques were used to convince stakeholders
to fund the project.

A major stakeholder in the School of Health is the UK’s National Health Service (NHS),
which commissions the supply of skilled health staff from the university, and provided the
funding for the project. The university invested in a VR model of the proposed new health
education facility in early 1999 to show the NHS their vision of health education in the
future, part of which is shown in Fig. 4.2. The VR model helped the successful funding of
the project. The same VR model was then developed to allow the users of the building —
represented by the different subject leaders — to participate in the fit-out of their teaching
laboratories. So, for instance, the radiography subject leader participated in the design of
the fit out of the radiography laboratories by interacting with the VR model.

Source: interview 29/11/01.

There are many stakeholders interested in the definition of the project — internal
and external. Some will be opposed, but all will have their own view of what the
final facility should look like and how it should operate. The role of the project
management team is to champion the definition of the project mission among
the stakeholders and to facilitate the negotiation of a compromise between those
whose interests can be accommodated, and to outmanoeuvre or nullify those
whose interests cannot. Managing stakeholders is one of the principal challenges
in the management of projects as the case of the Boston Central Artery/Tunnel
shows in Case 13. Once the project mission has been defined, the project man-
ager can move on to procure the resources required to deliver against that mission.
Part IIT addresses that process next.
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Case 4
The Rebuilding of Beirut Central District

By 1991, over 15 years of civil war had left the central district of Beirut in ruins.
Formerly the most cosmopolitan commercial and cultural district in the Middle East,
Beirut Central District (BCD) was to be redeveloped with the aim of regaining its
former role in the regional economic and social life. The master plan was developed by
the Egyptian firm of consulting engineers, Dar Al-Handasah, with a scope including:

responsibility for a total area of 1.8m m? of prime real estate;

reclamation of 608k m? of unofficial landfill on the coast — the reclaimed land;
provision of a modern urban infrastructure of roads, parks and telecommunications;
restoration of those existing buildings that were not beyond saving which were
of historical value — the retained buildings;

extension of the corniche and the provision of two marinas;

e reconstruction and expansion of the traditional souks.

There were two main problems that influenced the choice of organisation for the
project. Firstly, the financial and managerial resources of the Lebanese state at the
end of the war were completely inadequate for the challenges of delivering this
master plan. Secondly, Lebanese property rights meant that the former tenants of
the ruined buildings had the right to take up their tenancies again at the pre-war
levels of rent. A further, but less intractable, problem was that many of the surviving
buildings were squatted by those dislocated by the war, and to whom the state had
a moral obligation. For these reasons, a private company was incorporated in 1994 —
the Société Libanaise pour le Développement et la Reconstruction du Centre
Ville de Beyrouth (SOLIDERE) — as concessionaire for the redevelopment works.
Essentially a form of public/private partnership, SOLIDERE had the right to:

e cxpropriate land and buildings in return for A-class shares in its equity;

e raise equity capital through the sale of B-class shares to Lebanese nationals
and firms and some other categories of Middle Eastern investor — the eligible
persons;

e raise loan capital on the international markets;

make profits on the sale and rental of its assets;

e be exempt from taxes on its profits for 10 years, while its shareholders are
exempt from taxes on their dividends and capital gains for the same period.

The scale of the project is indicated by the fact that the final capitalisation of
SOLIDERE is equivalent to roughly one-third of the total annual gross domestic
product (GDP) of Lebanon. It is broken down into three main phases:

(1)  1994-1999 — stabilisation of the landfill, completion of infrastructure works
in the traditional central district and restoration of the retained buildings;
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(2) 2000-2009 — infrastructure works on the reclaimed land and further devel-
opment of the traditional central district;
(3) 2010-2019 — development of the reclaimed land.

The first phase of the project ran over both schedule and budget, but within
the bounds of available finance. The main schedule slippages were a result of the
extent of the archaeological schedule and problems with the stabilisation of the
landfill, while the principal sources of budget variances are the squatter relocation
programme and the restoration of the retained buildings.

The stakeholder map for the project is shown in Fig. 4.3. The principal internal
stakeholders are:

e Class A shareholders, who are angry at the expropriation of their property and
its alleged undervaluation by the appraisal committee;

o Class B shareholders, whose principal aim is a return on their capital;

o The project sponsor — the Lebanese government. Allied to this group were
President Hariri, who was himself the largest B-class shareholder and an owner
of construction firms, and pro-government political groups. The concern of
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this stakeholder is the revival of Beirut as an international commercial centre
and the economic benefits that entail. Hariri played a crucial champion role in
the incorporation of SOLIDERE.

The principal external stakeholders are:

e the international community, in the shape of many western leaders and the
United Nations, who are openly backing the project as a major contribution
to political stability in the region;

e international merchant banks providing loan capital;

e the Lebanese Order of Engineers (LoE), voicing concerns over the lack of
accountability of SOLIDERE;

e local banks, which are financing individual property developments;

e the national and international archaeological community, concerned to cap-
ture the heritage of the area;

e residents and environmentalists, particularly concerned with the land reclama-
tion aspects of the project, and the lack of mass transport in the scheme;

e property developers;

e the political opposition, consisting of various left-wing, religious and national-
ist parties voicing concerns about the use of a public—private partnership, tax
holidays and the up-market character of the developments;

e trade unions, concerned about the use of cheap foreign workers in the construction.

Figure 4.4 shows the power/interest matrix for the BCD project. It shows how
the key players are the class B shareholders, the Lebanese government itself
and the property developers which will carry out the individual developments
once the infrastructure is provided. President Hariri lost a vote of confidence in
December 1998, and since then there have been worries about government sup-
port for SOLIDERE. The return to power of Hariri in November 2000 helped
to restore confidence. The dissatisfaction of class B shareholders and property
developers with the progress of the project led to the share price of SOLIDERE
dropping to a nadir by September 1999 on low profits as a result of an economic
slowdown and continuing tension with Israel. International property developers
such as Prince Alwaleed of Saudi Arabia have engaged in protracted negotiations
before agreeing to invest. Because of continuing tension in the Middle East, the
company made its first ever loss of $31.8m for the fiscal year 2000.

The international banks are happy so long as their loans are secure. A number of
groups have a high interest, but the political balance of power nullifies the ability of
the trade unions, the political opposition and the LoE to lobby for stronger govern-
ment control over SOLIDERE, and the class A shareholders to obtain relief for their
grievances. The government of Salim el-Hoss did not attempt to alter the structure
of SOLIDERE, but did hold up the issue of construction permits to property devel-
opers. The archaeological community has received concessions, but little has been
offered to environmentalists and residents. However, the failure by SOLIDERE
to protect some of the retained buildings is the subject of litigation. While the
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Fig. 4.4 The Beirut Central District power/interest matrix.

international community wishes the project well, supported by high-profile visits
from the likes of Jacques Chirac and Kofi Annan, they have relatively little interest in
the project as such. The local banks would in any case find investments for their funds
without the intervention of SOLIDERE. The main criticisms of SOLIDERE come
from local banks and property developers who continue to be concerned about the
high prices being charged by SOLIDERE for development land.

Despite the assassination of Hariri in 2005, by 2006 SOLIDERE was boom-
ing following the withdrawal of Syrian forces from the country around a strat-
egy based on making Beirut the second home for oil-rich Gulf Arabs attracted
to a comfortable blend of East and West. However, the return of war later that
year undermined this strategy because sales of property stalled, and the lack of
visitors to Beirut meant that shops could not cover their rents. This prompted
SOLIDERE to look abroad for opportunities, particularly in Dubai, amid much
complaint from those who believed that they were expropriated, but at least
believed in the national regeneration projects. With the return of peace in mid-
2008, SOLIDERE?s shares soared on the Beirut stock exchange. It remains to be
seen whether it can return to the pre-2006 strategy for development.

Source: developed from Hoballah (1998) and updated from fr.com (accessed
various dates).

1 Cited in Hughes (1998, p. 221).

2 See Cleland (1998) for a fuller discussion.

3 In his 1985 book, Competitive Advantage.

4 The technique was originally developed from work in the social construction of technology

(Pinch and Bijker, 1987) by Bonke (1996), and further developed in Winch and Bonke (2002)
and Winch (2004).
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5 Johnson and Scholes (2002, exhibit 5.5).

6  The Chinese authorities finally admitted in September 2007 that the Three Gorges Dam — the
brainchild of Mao Zedong — threatens to create an environmental catastrophe (Financial Times
27/09/07).

7  Cited in Burningham (1995).

8  Residential and domestic buildings in use generate around 8% of greenhouse gases annually
or about 20% if” ‘upstream’ electricity generation is taken into account. These proportions vary
greatly between countries depending on the proportion of renewable and nuclear fuel in the
electricity generation mix, and the extent of the use of gas in contrast to biomass for domestic
heating (Stern, 2007, Appendix 7¢). It should also be noted that while the construction process
itself is not particularly carbon-intensive, the manufacture of some key inputs such as concrete
and steel is very intensive.

9  The first two of these are taken from Stringer (1995).

10 Johnson and Scholes (2002, p. 208).

11 Interview VSEL, 15/06/89.

12 Fischer (2008).

13 The Hotel Campanile Bagnolet was built in the middle of the intersection of the Parisian
Périphérique with the A3 autoroute, after its construction. The approach by foot from the Métro
Bagnolet is like a scene from the dystopian film Bladerunner, and hotel guests wake up to the
sight of cars whizzing past their bedroom windows on both sides of the building — silently
thanks to the investment in triple glazing. So impressed were a team of European researchers
with this robust approach to the urban environment that they named themselves Le Groupe
Bagnolet. Their research provides many of the vignettes and one of the cases in this book; the
research reports are available for download at http://www.chantier.net/europe.html.

Further reading

Layard, R. and Glaister, S. (eds.) (1994) Cost-Benefit Analysis (2nd ed.). Cambridge, Cambridge
University Press.
The standard reference in cost-benefit analysis, containing a variety of reviews of the topic from
a number of viewpoints.

Stern, N. (2007) The Economics of Climate Change: The Stern Review. Cambridge, Cambridge University
Press.
The seminal analysis of the costs and benefits of responding proactively to the challenge of climate
change.

World Commission on Dams (2000) Dams and Development: A New Framework for Decision Making.
London, Earthscan.
An authoritative analysis of the costs and benefits of constructing large dams over the last century,
and ways of addressing the issue of water and its supply in the new one.
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In Part II, we tackled the problem of defining the project mission so as to meet
the client’s requirements. We now turn to the problem of how clients mobilise the
resources required to deliver on that mission, and how, in turn, first-tier suppliers
then mobilise the resources they require in order to meet their commitments to
the client.

The conceptual framework for the analysis in this section is derived from
institutional economics, particularly the work of Oliver Williamson'. Williamson’s
basic proposition is that total costs of supply are derived from two main
components — production costs and transaction costs. Production costs are well
understood and, in essence, involve the efficient transformation of inputs into
outputs, where prices are used to signal the most efficient choice of technology.
Transaction costs are the costs of co-ordinating any complex production process,
and occur when a good or service crosses a ‘technologically separable interface’.
This point is easily illustrated. In the supply of concrete structures, the placing of
formwork and the manufacture of concrete are technologically separable — the
formwork merely has to be ready to receive the concrete. However, the first half
of a concrete pour is not technologically separable from the second half — the
technology of the production process demands that the pour be completed as
one operation. Thus the choice of the most efficient method of pouring concrete
is a poduction cost problem, while the choice of the most efficient method of
co-ordinating the placing of formwork to ensure that it is ready to receive the
separately manufactured concrete is a transaction cost problem.

Williamson argues that there are two basic options for co-ordinating — or
governing — transactions. A market transaction is where independent buyers and
sellers meet in the market to negotiate the price for supply of a good or service
in a spot contract — prices are set by what Adam Smith called the ‘invisible hand’ of
the market. An hierarchical transaction is where the transaction is governed internally
by administrative means — prices are determined by what Alfred Chandler? called
the ‘visible hand’ of management through an authority relation. In between these
two polar forms of transaction governance lies a wide variety of mixed forms of
relational contracts. It is these relational contracts which will form the focus of the
discussion in the following three chapters, as the pure market and pure hierarchy
have relatively limited application in construction projects.

What determines the most efficient governance mode on a project? Williamson
argued that there were three main characteristics of transactions which influenced
the choice of how they are governed: uncertainty, asset specificity and frequency.
Uncertainty — whether mission or dynamic — affects transactions because it creates
bounded rationality for decision-makers. This bounded rationality makes writing
a omplete and unambiguous contract between the parties impossible because
of uncertainty regarding the precise conditions under which the contract will
be executed, and also makes it impossible to measure fully the performance of
the contract. Asset specificity is the condition where either the buyer or the sup-
plier is limited in their choice of transaction partner because of the specific nature
of the resources to be supplied. This asset specificity may be pre-contract, in which
case the problem is one of monopoly or monopsony in the market, or it may be
generated post-contract because contract-specific investments are made by one or
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both of the parties. This generates the possibility of opportunism on the part of
one of the parties as they exploit the other’s disadvantage. This opportunism often
takes the form of withholding information from the other party. Frequency affects
transaction governance because one-off transactions provide no opportunity to
learn about the other party, while repeated transactions allow learning about the
behaviour of the other party and hence the generation of trust. Thus the most
appropriate choice of transaction governance mode can be thought of as occupy-
ing a three-dimensional space in the manner indicated in Fig. II1.1, which reprises
the governance level of Fig. 1.5.
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Fig. III.1 The governance level (source: Winch, 2001, Fig. 1).

Governance through relational contracts has, as its designation implies, two
distinct aspects.

o The contractual which captures the underlying legal basis of the relationship.
Although the precise formulation of these legal relationships varies signifi-
cantly between countries, there is a large degree of functional equivalence in
all developed economies between these formulations.

e The relational which captures the interpersonal and interorganisational aspects
of the governance arrangements around issues such as trust and perceived
equity in governance.

Within this perspective the extremes of the governance continuum can be con-
sidered to be tending to zero on relationship aspects at the market end (pure
spot contracting) and tending to zero on the contractual aspects at the hierar-
chy end (pure autocracy). Although some have argued that the contractual aspects
can undermine the development of the relationship aspects, recent research has
shown that they are more complementary than antagonistic dimensions of
transaction governance’.
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The next three chapters will use this simple, but profound, framework to explore
how clients select and motivate their suppliers of construction services. Chapter 5 will
explore the client’ selection problem, while Chapter 6 will move on to how clients can
motivate their suppliers once selected. Chapter 7 moves beyond the first tier of suppliers
to the client and applies the same principles to the resource supply chain mobilised by
first-tier suppliers to meet their commitments to the client.

A note on trust

An important aspect of transaction governance choice is the level of trust between
the parties. In the context of transaction governance, trust is the confidence that
the parties to the transaction will not take advantage of asset specificities to behave
opportunistically* — either by withholding information or by seeking monopoly
rents. Where transactions are made under high uncertainty, trust is essential for
their effective governance. Broadly, two types of trust can be distinguished.

o Tiansactional trust is essentially future orientated in terms of the expectation that
one’s transaction partner is trustworthy and will not behave opportunistically
in future transactions. Such trust is generated through learning in interaction
with the transaction party over time; panel 5.4 explores the evolution of this
type of trust.

o Contextual trust is more pervasive in that it is embedded in the dynam-
ics of the business system as defined in section 2.3, and is created through
obligations generated within social and family networks, reinforced by the
placing of a high value on reputation. Although all transactions are embedded
in a business system, the ways in which particular business systems favour high
or low trust transactional relationships remain a matter of considerable debate®.

Transactional trust predominates in business transactions, but can be supported at
crucial points by contextual trust®. The generation of transactional trust is largely
a function of frequency, because only through repeat transactions can parties come
to know each other, and only when there is the prospect of further transactions
does enlightened self-interest preclude opportunism. In the governance framework
presented in Fig. 1.5, transactional trust is a feature of the governance level, while
contextual trust is more a feature of the institutional level.

Contextual trust tends to play alarger role in countries with corporatist
business systems, as defined in section 2.3, than in countries with Anglo-
Saxon systems — this is the essence of what is known as the polder model in
The Netherlands, for instance. Clients in countries or regions where contextual
trust is important tend to favour local contractors whom they know well, or
to favour the allocation of work through price rings rather than competitive
tendering’.
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Notes

See, especially, Williamson (1975, 1985).

Chandler (1977).

See Poppo and Zenger (2002) for discussion and evidence, and Husted and Folger (2004) on
the importance of perceived equity in transaction governance.

Lyons and Mehta (1997).

See North (1990) for the importance of political institutions and the rule of law; Fukuyama
(1995), for a much more culturally orientated analysis.

The classic problem is how to govern the last transaction in a series. If transactional trust relies
upon the expectation of future relationships, yet it is known that this is the last time the parties
will do business, then the whole development of transactional trust can unravel.

See Syben (2000) for the former, and Bremer and Kok (2000) for the latter. An interesting
question, which cannot be answered with the data available, is whether the savings on transac-
tion costs available in a contextual trust environment outweigh the higher production costs
because of lack of competition.
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Chapter 5
Forming the Project Coalition

5.1 Introduction

‘“When people seldom deal with each other, we find that they are somewhat
disposed to cheat, because they can gain more by a smart trick than they can
lose by the injury which it does to their character’.

Having determined the project mission, the client’s next task is to select the firms that
will provide the resources required. Clients are typically faced with an overwhelming
variety of firms claiming that they have the competence to meet their needs, some
offering just one resource, others bundling the required resources in different ways.
How is the client to choose those that are appropriate, competent and trustworthy?
This is what is known as the principal/agent problem, so the chapter will start by
defining the problem more precisely. In construction, the process of selecting com-
petent suppliers is known as the process of procurement, and it is to a review of the
different ways of procuring construction services that the chapter will then turn.The
solutions to the procurement problem have evolved over time, and differ throughout
the world, so it is appropriate to review these different solutions. From this world-
wide experience, some principles of resource-base selection can be proposed, defined
in terms of the risks and rewards that each solution offers for the client. The chapter
can then focus on the details of how to select resource bases, focusing on criteria
such as price, value and reputation. Finally, a recent development in resource-base
selection — partnering — which attempts to address the problem identified over 200
years ago by Adam Smith (in the epigraph above) will be explored'.

5.2 The principal/agent problem in construction

The problem is simply stated; its solution is profoundly difficult. The client (the
principal) wants to hire the most competent (efficient and effective) suppliers
(the agents) of the required resources, yet the agent knows more about its real
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competence than the principal. The problem is one of asymmetry of information®.
This asymmetry generates two problems, well known in the world of insurance,
which can be posed in construction terms in the following way.

e Moral hazard. How can the client be sure that the firm, once hired, will fully
mobilise its capabilities on the client’s behalf, rather than on behalf of the firm
itself or some other client?

e Adverse selection. How can the client be sure that the most enthusiastic offer of
the required resources is not also the most desperate; that the lowest price is
offered because nobody else will contract with the supplier because the other
clients know more about its real capabilities?

This chapter focuses on the problem of adverse selection, or how to ensure that
the client hires competent suppliers of construction services, while Chapter 6
will focus on the problem of moral hazard. Adverse selection is known by econo-
mists as ‘the lemon problem’, described in panel 5.1°. Suppliers of poorer-quality
goods have the greatest incentive to charge the keenest prices in order to oftfload
goods that the supplier knows to be inferior but which the buyer cannot know
to be inferior, because the inferior characteristics are hidden. Thus price signals
in the market do not work and, in a version of Gresham’s Law (bad money drives
out good money), poor-quality goods will drive out better-quality goods in mar-
kets where there are asymmetries of information. The lemon problem is particu-
larly severe in construction because of the very high levels of uncertainty inherent
in the construction project process, and it is highest in the earlier stages of the
project.

The first step in addressing the requirement for a new facility in the context of
the principal/agent problem is whether to buy or procure. Buying involves going
out into the market for existing factilities — either new or used — and buying it
either outright or through a lease. This is the lowest-risk option and places the
construction client closer to the car-buyer, but does depend on the existing mar-
ket for suitable facilities in the right place and the role of property in the financial
structure of the client. A slightly more bespoke solution is to enter into a pre-let
arrangement with a property developer which can then adapt the fit-out of the
facility to the client’s particular needs. One of the most important contributions

Panel 5.1 The lemon problem

The seller of a used car knows more about its performance and condition than the buyer
can find out in a test drive; indeed the seller may be able to hide poor or even dangerous
features of the car on offer. This explains the large price premium of new cars over
second-hand ones, because new ones come with a manufacturer’s warranty. Solutions to
this problem include trust (‘would you buy a used car from this man?’) which may be gen-
erated by: branding the dealer or offering additional warranties; buying a car with a known
history; use of expert third parties to inspect the car and sticking to bicycles.

Source: Akerlof (1970).
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of value management — see section 9.7.2 — in the very early stages of project
decision-making is to identify whether there really is a requirement to initiate
a construction project at all, or whether lower risk options should be preferred.

5.3 Procuring construction services

5.3.1

As shown in Chapter 1, the project process is one of progressive reduction of
uncertainty through time. Therefore, contracts for those services procured in
the early phases of the project — principally associated with design — will face
higher uncertainty than those for services procured later in the project which are
principally associated with execution on site. Thus we would expect that design
services will tend to be procured in a different way from site execution services,
and indeed this is typically the case. There are four main ways that clients have
found to procure construction services:

maintain an in-house capability;

appoint a supplier;

launch a concours;

issue an invitation to competitive tender.

In-house capability

This option is widely used in many countries by clients that undertake large volumes
of construction work, very often the state and its agencies. It is a classic example of the
use of hierarchy as a result of uncertainty in transaction governance. Two of the most
famous examples are the US Army Corps of Engineers, presented in panel 5.2, and
the Directions d’Equipement that cover France at the national, regional and depart-
mental levels. Such agencies exist in many countries — the UK is an exception —
handling differing proportions of the overall construction workload, particularly
in high-uncertainty tasks such as concept design and project management. Another
widespread application of the in-house capability option is at the other end of the
project life cycle in the facility management group within firms. Although there has

Panel 5.2 US Army Corps of Engineers

The US Army Corps of Engineers was founded on the French model of the Corps des
Ponts under Jefferson, and is largely staffed by civilians. As well as designing and
managing projects associated with military activities, it is also responsible at the federal
level for projects associated with waterways, power generation, flood control and coastal
protection, and it maintains an extensive construction engineering research capability.
Further, it provides consultancy services to a number of other US state agencies and to
governments abroad. lts demonstration and advocacy of value engineering, partnering and
e-procurement has been influential worldwide.
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een a shift towards outsourcing of this function, many firms which own their own
b hift t ds out g of this funct y fi hich th
property employ a group responsible for the repair and maintenance of the property
portfolio; this group may also undertake smaller renovation projects.

There are a number of important advantages offered by the in-house capability

option:

It is not necessary to write a complete contract prior to starting the project because
the authority relation between client and supplier allows continual adjustment.
The client has the administrative capability to audit the detailed operations of
the supplier of construction services, and to control its expenditures.

The risk of opportunistic profiteering at the expense of the client is minimised
as the in-house operation is only a cost-centre (if it were a profit-centre it would
not be a true in-house service, but merely a commonly owned entity).

However, there are also major disadvantages:

If construction is not the core business of the client, then managing
construction activities directly may be a diversion from that core business.
Low transaction frequency may make investment in an in-house capability
unviable or inefficient.

Lack of competition may lead to production inefficiencies within the in-house
supplier, thereby raising production costs.

The Network Rail case shown in panel 5.3 shows how the advantages eventually
outweighed the disadvantages for one client.

Panel 5.3 In-sourcing maintenance projects at Network Rail

The privatisation of British Rail under the Railways Act of 1993 is widely seen as a failure
of either principle, or execution, or both, depending on political viewpoint. Most commen-
tators agree that the fragmented organisation structure of the industry fits poorly with the
inherently integrated nature of the rail network as a complex system. A governance analy-
sis would doubtless yield many insights into the apparent failings of this organisation struc-
ture. However, this case will focus on one area where the failings have been recognised,
and a marked shift from market to hierarchy has taken place — contracts for the mainte-
nance of the permanent way.

British Rail had carried out its own rail maintenance as it presided over a slowly declining
system. The policy of introducing ‘market disciplines’ into the operation of the network when
the private entity Railtrack took over as network operator in 1994 led to the outsourcing of
maintenance to a number of construction companies on the basis of 20 framework contracts
dispersed geographically around the network. Contractors were contracted — in essence — to
maintain the permanent way to the standards existing at the time of privatisation by providing
track fit for purpose against predetermined standards. However, those standards were already
in decline by the time the new companies took over during the mid-1990s — for instance rail
breaks per million train-miles had been rising since 1989 and reached crisis levels in late
1998. By 1995, the track replacement rate was the lowest than it had been since the 1940s,
and had not surpassed the steady-state rate of renewal of 800 km per year since 1983.
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Although performance did improve once Railtrack entered the private sector and addi-
tional investment funds became available, concern was expressed that it was not spending
enough, and was focusing its efforts on performance criteria that led to bonuses for reduc-
ing delays to trains, rather than addressing the underlying quality of its assets which con-
tinued to deteriorate. Moreover, Railtrack — like British Rail before it — had a poor idea of
the overall condition of the network, which made both its own setting of priorities difficult and
the job of the Office of Rail Regulation (ORR) charged with overseeing its performance near
impossible in this area. The most detailed knowledge lay with the contractors rather than
Railtrack itself, yet Railtrack also moved to an asset renewal policy based on actual condi-
tion rather than age. At the same time, utilisation of the network increased dramatically, with
passenger traffic increasing by 27% and freight by 35% between 1995 and 1999. This poor
asset management interacted with rising utilisation of the network, leading to the crisis which
came to a head because of the fatal Hatfield derailment in October 2000.

Railtrack was effectively forced into administration by the government in October 2001
because it proved incapable of meeting the challenge of the crisis in maintenance. Its suc-
cessor — a not-for-profit company called Network Rail — started to address the problem by
reviewing the governance of rail maintenance contracts almost as soon as it took over in
October 2002. In little over a year it entirely reversed the outsourcing policy in a shift that
can be usefully interpreted through the governance framework. In order to understand this,
we first need to identify the principal contingencies of the transaction to be governed. Rail
maintenance — as compared to renewal and upgrade — combines high frequency and asset
specificity with medium levels of uncertainty because:

it is repetitive;

it is small scale;

it requires well-located depots with few alternative uses;

it is geographically dispersed around the network;

it is typically conducted at night against tight deadlines to ensure network availability the
following day.

Although task uncertainty itself is relatively low, the physical dispersion and constrained ‘pos-
session’ periods combine with the more familiar contingencies to make transaction governance
in the absence of high trust very costly. Direct supervision of contractors by the client — a clas-
sic transaction cost — would be prohibitively expensive, so consummate performance has to
be left to the contractor. The need for trust is reinforced by the performance nature of the con-
tract — it is up to the contractor to determine fitness for purpose. However, the repetitive nature
of transactions also presents the possibility for learning.

The initial rationale offered by Network Rail for in-sourcing maintenance contracts was
a learning one. It argued that it did not know enough about the cost drivers of rail main-
tenance to act as an informed client, and so decided to take in-house one contract that
was a ‘microcosm of the network’ when it expired in March 2003. This was followed by
the announcement some months later that two further contracts would be taken in-house.
A senior director of Network Rail stated: ‘Our objective is clear — to drive down mainte-
nance costs and become a more informed and intelligent buyer. The maintenance con-
tracts we have inherited from Railtrack do not give us a clear understanding of cost and
efficiency issues. That is why we are changing them’. By October 2003, the argument had
moved on — Network Rail had undergone its learning and concluded that in-house main-
tenance was cheaper. It was announced that all rail maintenance contracts would be
taken in-house as part of the New Maintenance Programme, with implementation over
the following 12 months. It was claimed that this could save £0.3bn on the £1.3bn annual
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maintenance budget. It is, perhaps, also worth noting the argument upon which Network
Rail did not rely —that the changes to contractual relationships offered advantages in
safety in the febrile atmosphere of the aftermath of the Hatfield accident and a later fatal
one at Potters Bar in May 2002 which was also related to the rail maintenance regime.

What are the sources of this potential saving? Clearly, Network Rail had learned what
the contractors already knew — the production cost structure of maintenance contracts.
That these were lucrative is indicated by the large falls in the share prices of the con-
tracting companies which typically derived between 10 and 30% of their turnover from this
source when the decision was announced. However, it is unlikely that profits were at the
level of over 20% on turnover under the watchful eye of the ORR, and the potential for effi-
ciency savings is limited because of the fragmented nature of the work. It can, therefore,
be suggested that many of the savings were in transaction costs:

e multiple layers of inspection in a context where there was very low trust of the contrac-
tor’'s ability to perform work to the expected standards and where Network Rail was
already committed to raising levels of inspection and planning;
simplified administration of contracts in a context of high transaction frequency;

o the efficiency benefits of administrative fiat in a context of many low-level decisions
needing to be made;

e the opportunity to generate trust through an employment contract, rather than a com-
mercial contract.

It is also worth noting that Network Rail was very clear that it had no plans to take in-house
renewal and upgrade work for two reasons:

e Frequency levels are much lower in renewal and upgrade transactions, and projects
are significantly larger.

e Transaction costs as a proportion of total costs are lower, because ‘you can measure
performance very clearly in renewals. You can structure renewals contracts so that your
contractor has a real incentive to show he’s improving efficiency’.

The implementation of the New Maintenance Programme was completed in July 2004
with a progction of savings of a more modest £700m over the following 5 years. This
announcement was accompanied by reports that train delays had fallen by 21% in those
areas that had been taken in-house earlier.

Source: Winch (2006a, pp. 336-338)

5.3.2 Appointment

Appointment is used throughout the industry worldwide. In conditions where
there is not enough information to allow the preparation of tender documents,
the appointment of the supplier on the basis of reputation for having previously
completed similar projects is often the only option if in-house capabilities are inad-
equate. This approach is most often used in the appointment of suppliers of design
and project management services; indeed it is the predominant approach to the
appointment of such suppliers in most countries. Appointment may also be used
when the requirement to mobilise the resources for execution on site is so urgent
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that time cannot be devoted to preparing tender documents and waiting for the
responses to come in. Appointment does not mean that hard-headed negotiations
regarding the precise terms upon which resources are supplied cannot take place,
and that a number of possible suppliers are not included in the discussions, but it
does mean that the process of selection is not always very transparent.

The advantages of appointment are as follows:

e The search for suppliers can be easily restricted to those with a proven
capability — reputation for delivering similar projects in the past.

e The search and selection costs can be minimised, and the risks of making
a major mistake reduced, by restricting the choice to suppliers with known
capabilities on the basis of previous track record.

e The repeat transactions between clients and suppliers can be used to enable
high-trust relationships to be built up.

The disadvantages are the following:

e Lack of competition can lead to lower levels of production efficiency and
effectiveness among suppliers.

e Appointment criteria are often not very transparent, leading to difficulties in
auditing the rationale for the choice. This is particularly a problem for public
sector and regulated private sector organisations.

e Relationships can become too cosy, leading to the use of inadequately rigorous
appointment criteria.

e Cosiness can degenerate into corruption, which became systemic in the
Japanese, Dutch and Italian construction industries — see section 5.8.

Concours

This is another widely used way of selecting suppliers, particularly of design services.
The essence of a concours is that competition is based around the quality of the solu-
tion offered to the client’s problem, rather than its price. It tends to be used where
the symbolic quality of the solution is paramount and original and exciting solutions
are sought. This is mainly in situations where the client wants a ‘signature’ building,
although it is also used for some civil engineering works with high symbolic qual-
ity, such as bridges and train stations with which the Swiss-based architect/engineer
Santiago Calatrava has been particularly successful. As discussed in section 3.5, this
desire may be commercially driven as the statement of corporate principles often seen
in corporate headquarters buildings, or socio-politically driven as a statement of the
wider responsibilities of clients to commission buildings that make a broader contri-
bution to the urban fabric or national culture. In some countries, such as France, the
concours has become embedded as one of the mainstream ways of selecting suppliers
of architectural services, while in others, such as the UK, its use is much less wide-
spread’. The concours is also notable for the way in which it shifts responsibility for
the selection of the supplier away from that client alone, towards a jury representing
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5.3.4

a broader body of opinion, albeit one often dominated by other design professionals.
Panel 5.4 describes the organisation of the concours for the Tate Modern project.

The advantages of the concours are that they:

broaden search beyond immediate networks;

allow talented young professionals their first major project;

stimulate public debate about the sort of buildings that are appropriate contri-
butions to the urban fabric.

The disadvantages of concours are that they:

are expensive to run, particularly if competitors are reimbursed for their
efforts;

can lead to a formalism in design where aesthetically striking solutions which
emphasise symbolic quality are preferred at the expense of other aspects
of product integrity which are less easily judged from concept models and
drawings, such as spatial and indoor environmental quality;

rupture the briefing process which means that the mutual adaptation of client
desires and constructive possibilities is less thoroughly worked through than
when the design services supplier is appointed.

that Herzog and de Meuron were always moving forward through these workshops, and
their empathy with the industrial character of Bankside, won them the commission. Pierre

Panel 5.4 The concours for the Tate Modern

Once the Bankside Power Station had been identified as the new location, the Tate ran
a concours to choose the architect for the Tate Modern. The Tate emphasised that the
concours was to choose an architect, and not a design. Some 149 architectural practices
entered the open competition, and after a sifting of the proposals, a shortlist of 13 was
drawn up for a more detailed examination. These 13 were given a month and a small fee to
develop ideas for presentation to the Tate team. The more experienced architects such as
Piano and Koolhaas were at ease with this approach, while some of the younger ones were
more cynical, believing that their ideas could be pinched and that the Tate was not playing
by the rules they had set for the competition. Following the presentations, the final shortlist
of six was drawn up, and their proposals went through further workshops. The perception

de Meuron was told the news by his mother, who happened to be listening to the local radio
in Basel and caught the news item.

Source: Sabbagh (2000).

Competitive tendering

This is the most commonly used means of selecting suppliers of construction

services. Competitive tendering is distinguished by the formalisation of both the
selection process and the criteria upon which the final decision is made. Under

competitive tendering, the client, or its advisors, issues a codified set of documents
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which provide a detailed description of the construction service to be rendered.
These documents allow prospective suppliers to calculate their price for supplying
the services. It is on the basis of this price that the supplier is selected. The lowest
price is typically the key selection criterion, but it is usually necessary to ensure
that the offer is compliant with the tender documents and errors have not been
made in the calculation of the price. Competitive tenders may be open to all
comers, or selective on the basis of a pre-established tender list. Where compe-
titions are open, supplier selection tends to include some sort of evaluation of
supplier competence. In selective tendering such matters are usually handled in
the pre-qualification process for being invited to tender. Competitive tendering is
the most widely used method of selecting suppliers of on-site realisation resources,
and actively promoted by many governments in pursuit of transparency — notably
under the public procurement directives of the European Commission.
The advantages of competitive tendering are as follows:

e Keen price competition among suppliers encourages production efficiency.

e The transparency of selection criteria facilitates audit of supplier selection
decisions, particularly important for public sector clients.

e The low barriers to entry minimise the risks of supplier cartels forming.

However, these highly persuasive advantages are counterbalanced by some less
widely understood disadvantages:

e The risks of encountering the lemon problem are high, because only limited
information is available on the competence of suppliers, particularly with open
tendering.

e The costs of search and selection are high — one estimate in the UK by
KPMG put tendering costs at 10% of construction firm turnover — costs
which are paid in the end by the client in higher prices to cover their
suppliers’ overheads. In addition, the client has to cover its own search and
selection costs. An overall figure of 15-20% of total project value may not be
excessive for the transaction costs of competitive tendering.

e The requirement to prepare complete and unambiguous tender documents
limits the use of competitive tendering for high-uncertainty transactions.

e The ‘winners curse’ — that errors of omission will win tenders, while errors
of inclusion will lose them — means that there is asystematic bias towards
underestimated tenders leading to later motivational problems in contract delivery.

In theoretical terms®, competitive tendering is an (reverse) auction in which there
are one buyer and many sellers where the buyer induces sellers to reveal their
valuations of the contract so as to eliminate information asymmetries between buy-
ers and sellers, so the the buyer pays the lowest price to the most efficient
seller. Through this process the criterion of market efficiency in asset acquisition is
met. In the sealed bid auction typical in competitive bidding, price information is
revealed to the buyer but not to other sellers. Sellers are induced to enter the auc-
tion through binding commitments from the buyer to obey the pre-announced
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decision rules on how the acquired information is to be used to select the success-
ful bidder without exploiting that information to sellers’ disadvantage®. Neoclassical
auction theory shares a fundamental assumption with principal/agent theory — that
information is asymmetrical but complete, and that the game is about revealing the
preferences of the players. However, the situation on projects during competitive
tendering is that information is not complete, that is there is uncertainty. Typically
clients are not fully aware of their requirements for the facility at the termina-
tion of the project and contractors are not fully aware of the demands of riding
the project life cycle. In competitive bidding in construction, information is both
asymmetrical and incomplete and no scheme of inducing suppliers to reveal their
preferences will reduce that underlying uncertainty although as we shall see, some
arrangements are more effective than others in coping with that uncertainty. For
these reasons the claim that the competitive tendering is always optimal in mini-
mising adverse selection is not tenable.

5.3.5 Appropriate procurement

In broad terms, the appropriate form of resource — base selection is a function of
the level of uncertainty in the specification of the resources required at the time
of selection. There are two main interacting dimensions to be taken into account:

o The level of mission uncertainty. Large one-off projects will face much higher
levels of mission uncertainty than small repeat projects; new-build will face
lower levels of mission uncertainty than refurbishment and so on. For instance,
the level of uncertainty in providing the design for a portal frame shed for
a factory unit is much lower at project inception than a tunnelling project is
during on-site execution.

o The phase in the project life cycle — and hence the extent to which dynamic uncer-
tainty has been reduced from the initial mission level — at the time of selection.
Thus the selection of designers will usually take place under higher levels of
uncertainty than the selection of those responsible for on-site resources.

These relationships are illustrated in Fig. 5.1, with level of mission uncertainty
at selection on the vertical dimension, and the phase of the project life cycle
(i.e. dynamic uncertainty) on the horizontal. The lower the levels of mission and
dynamic uncertainty, the more appropriate is the use of competitive tender; the
higher the levels of mission and dynamic uncertainty, the more appropriate is
appointment or the use of in-house capabilities’. The most frequently adopted
method at each phase is shown in bold. However, clients will only establish in-
house capabilities if transaction frequency based on an adequate supply of similar
enough projects is high enough to justify the investment in an in-house capability.
The most uncertain projects are likely to require the appointment of highly spe-
cialised resources with experience of the particular problems to be solved. On the
other hand, where projects are very repetitive and hence mission uncertainty is low,
particularly where multiple clients share the requirements for the particular building
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Fig. 5.1 Supplier selection methods (methods in bold are the most common at each
phase).

type, the selection of external suppliers through competitive tenders may well be
more efficient than using in-house facilities. Where uncertainty remains high right
through execution — either in terms of the task to be performed or when it will be
required — as in repair and maintenance work, then in-house capabilities may be
more effective and efficient than hiring external resources as shown in panel 5.3.

5.4 The formation of project coalitions

In the half millennium since the decline of the craft system and the emergence
of modern construction project organisation, a number of different combinations
of selection criteria have been used to form project coalitions. This evolution in
the UK can be traced in Case 2 and four basic types of project coalition structure
have emerged®.

e  Separated project coalitions, characterised by the appointment or use of concours
for the selection of suppliers of design resources, and competitive tendering
for on-site execution resources.

o Integrated project coalitions, characterised by the letting of a single contract for
both the design and execution of the project on a competitive tender basis.

e Mediated project coalitions, characterised by the appointment of design and
project management resources, coupled with competitive tendering by trade
package for execution.

o Unmediated project coalition, which are typically used by private sector clients with
in-house project management skills to gain much greater leverage over their
suppliers moving towards explicity supply-chain management approaches.
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5.4.1

Separated coalitions

The traditional separated form of project coalition is trades contracting, illustrated
in Fig. 5.2 and panel 2.5. In this form of project coalition, the architect and any
other designers are appointed, with the architect very much leading the design
team. The architect is then responsible for selecting the trade contractors who will
execute the site works on the basis of either competitive tenders or appointment.
The architect remains responsible for the overall co-ordination of the activities of
the trade contractors, but is not usually liable for any failings on their part. This
form of project coalition is having something of a revival in France, where the
1985 law on the public sector client (loi sur la Maitrise d’Ouvrage Publique) is
reinforcing the use of this traditional form in preference to general contracting.
General contracting, as shown in Fig. 5.3 and panel 2.6, is distinguished from
trades contracting by the main or general contractor who enters into contract with

Client
Architect /
surveyor
Masons Carpenters Roofers Other
traders
Fig. 5.2 Separated project coalition: trades contracting.
Client
Architect Consultant Quantity Main
surveyor contractor
| |
i i
Nominated Domestic .
Operative
sub sub
workforce
contractor contractor

Fig. 5.3 Separated coalition: general contracting.
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the client for the whole of the execution of the project on site, typically for a fixed
price. As described in Case 2, this form of project coalition rapidly became the
norm in the UK during the nineteenth century, although it did not become widely
established in the USA and on the continent of Europe until after 1945. Today, it
remains the principal form of procurement in the USA, the UK and internationally,
and its use in continental Europe is favoured by EU procurement directives.

Integrated coalitions

Integrated coalitions, known variously as turnkey contracting, design and build, and
single-point responsibility, are a long-established form of project coalition struc-
ture, favoured by clients who wish to transfer the maximum of risk to the supplier.
The structure is illustrated in Fig. 5.4. Because of its integrated nature, supplier selec-
tion must take place relatively early in the project life cycle. It is not, therefore, appro-
priate for projects where there is high mission uncertainty, and tends to be used for
projects where building types are largely repeated, thereby reducing mission uncer-
tainty, such as industrial and commercial facilities. However, many commentators, such
as Bowley, have also argued that the organisational integration of design and execu-
tion that such an organisational structure allows ought to yield efficiency savings in
production costs.

It should be noted that, at least in the UK, there is a tendency to describe as
integrated any procurement route that shifts from the traditional route and gives
the contractor responsible for site execution any responsibility for the design.
Typically, this responsibility is limited to detail design, rather than concept
or scheme design. It is also common for the design team procured by the cli-
ent to work on the early phases of the design to be ‘novated’ to the contractor
in order to complete detailed design. In essence, this is a process of risk transfer
for site-related risks, and is unlikely to stimulate innovation unless the supply-side
team integrates, yet this opportunity is undermined by the practice of novation.

Client
Turnkey
contractor
In-house Operative Sub
professionals workforce contractors

Fig. 5.4 Integrated coalition: turnkey.
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5.4.3

The loss of the trilateral governance by the design team described in section 6.6
that novation implies has also generated a demand for a new actor in the system
— the Employer’s Agent — to act as a third party in issues such as whether a change
in the specification is a change in requirements by a client or ‘design development’
in which case it is the responsibility of the design and build contractor.

Mediated coalitions

These are of growing importance, particularly where mission uncertainty is high
because of either the technical challenge of the project or the necessity to deliver it
quickly. Mediated coalition structures are characterised by the appointment of not only
the designers but also the construction manager who will be responsible for managing
the trade contractors mobilised for execution on site. These trade contractors are usu-
ally selected on the basis of a competitive tender organised by the construction manager.
Precise arrangements and terminologies vary considerably — where the trade contracts
are placed with the construction manager, this is often known as management contracting;
when they are placed with the client directly, this is usually known as construction manage-
ment. Where the trade packages include significant design resource bases managed by the
construction manager, then the structure may be known as design and manage. Figure 5.5
shows the basic construction management coalition structure, and section IV.ii describes
the construction management process for the Tate Modern project.

Within the UK public sector, mediated routes have become known as prime con-
tracting, sometimes in the context of framework agreements for programmes of work
defined, for instance, regionally. An important difference between prime contracting
and some ‘pure’ mediated routes is that the prime contractor is expected to take some
risk associated with budget and schedule through appropriately structured incentive
contracts — see sections 5.6.3 and 6.5.3. This risk may also extend to the satisfactory
operation of the facility in its early years — see Case 7. Clients may also require the
construction manager to offer a guaranteed maximum price for the facility.

Client

Quantity Constructions
surveyor manager

Architect Consultant

Trade
contractors

Fig. 5.5 Mediated coalition: construction management.

[vww .ebook3000.con}



http://www.ebook3000.org

5.4.4

Forming the Project Coalition 113

Unmediated coalitions

For some clients, the distance between themselves and the project coalition implied
in the separated, integrated or mediated project coalitions, where systems integration
is handed over to one or two principal suppliers, does not meet their needs. Such
clients prefer to contract directly with a number of suppliers and co-ordinate these
suppliers themselves which is why we have dubbed this arrangement the unmediated
coalition. Unmediated coalitions require high levels of in-house project management
capability — see section 15.4 for a discussion of this — and a continuing programme of
projects to be effective. For these reasons, they tend to be found in the private sector,
particularly amongst property developers such as Slough Estates and Stanhope’. BAA
also uses this approach as illustrated in T5 in Case 12.

Figure 5.6 presents a social network analysis diagram of the information flows
within a Slough Estates (SE) unmediated project coalition. It shows how cen-
tral the client — the node at the centre of the network — is within the network
of project coalition information flows both visually and by calculation of the
centrality value for that node. Social network analysis offers a significant poten-
tial for new insights into the dynamics of project coalitions, and for comparing
procurement routes on their information processing capabilities, and shows how
separated project coalitions place the client much less centrally in the project
coalition network™.
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Fig. 5.6 Unmediated coalition: social network analysis (source: prepared by

John Kelly from data kindly supplied by Stephen Pryke).
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5.4.5 Appropriate project coalition structures

These three generic types of project coalition structure all combine difterent ways
of selecting the different actors. Figure 5.7 compares them in terms of the risks
the client faces in using each of them. The most important criterion for choice is
the level of mission uncertainty. If large amounts of information are available very
early — perhaps the building is a very simple type, or it is a repeat of one already
completed, or it can be designed from a modular kit of parts — then the inte-
grated route is the most appropriate. As will be discussed in Part 1V, this yields
low risks from the client point of view of schedule and budget overruns and
lack of conformance to specification (the quality of realisation issues), yet poses
specification and conception quality risks as it is difficult to change the design if
new information becomes available, or the client is not fully able to articulate its
needs through the contract. If there are larger mission uncertainties because of
regulatory requirements such as planning permission, short schedule, novel tech-
nological challenges or the requirement for an exciting signature building, then
separated or mediated coalitions are more appropriate. This is because most uncer-
tainty reduction is achieved through design, and the separation of the contracts
for design and execution allows iterative design in the search for the most effec-
tive solutions to the problems posed and hence high quality of specification and
conception. Where mission uncertainties are highest, then the mediated coalition
is most appropriate, but this poses realisation risks for the client, particularly with
respect to budget.

low &

mission
uncertainty

high w
min max
client’s realisation risk
max min
client’s conception risk )
max min

client’s specification risk

Fig. 5.7 Client’s risks associated with different project coalitions.
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5.5 Selecting resource bases

Selection procedures for suppliers vary considerably depending on the method
selected. Such procedures are not required for in-house capabilities, and they tend
to be relatively informal for appointment. Those for the more open methods of
concours and competitive tender are much more formalised; indeed, failure to fol-
low the prescribed procedures can lead to the tendering process being invalidated.
The appointment process typically rests upon two principles — certification and
reputation. In most countries, the suppliers of design services — mainly architects
and engineers — are certified. This can be achieved through self-regulation such as
through the British-type professional institution which confers the status of ‘char-
tered’ practitioner upon completion of an accredited programme of education and
supervised practice. More commonly, it is achieved through the state registration
of practitioners such as in the German Kammer, where satisfactory performance in
official qualifying examinations is the criterion for certification. Some countries,
such as the USA, combine the professional and registration approaches to certi-
fication. Firms offering design services then commit to ensuring that the design
work is at least supervised by certified practitioners, and usually to its perform-
ance by such practitioners. Certification arrangements are much less developed
among suppliers of on-site execution services, although whether this is a cause or
result of the reliance upon competitive tendering for such suppliers is moot. An
important exception is the German Meister qualification, which must be held by
the principals of all trade contracting firms'.

Although certification can assure a minimum level of competence and goes
some way to avoid the lemon problem, the level of expertise required to meet
the challenges of the needs of most clients is beyond that which can be measured
through certification. The reputation of suppliers — or more precisely, the reputa-
tion of their principals (partners or directors) — then becomes critical. Reputations
can be based on competence in specific building types (such as HOK and mixed-
use stadia); fame as a star designer (such as Frank Gehry or Richard Rogers) or
competence in solving specific technical problems (such as Ove Arup for complex
structures). Reputations are hard gained and easily lost. One of the major barriers
to entry in markets where appointment on the basis of reputation predominates
is establishing a reputation. For start-up suppliers this can seem like a Catch-22,
and good contacts with clients and other suppliers are essential for getting a break.
Once gained, a reputation can be easily lost through a project that goes wrong.
Reputation is, in its nature, ephemeral; a supplier is only as good as its completed
projects, and clients need to work hard to ensure that their sources of information
are up to date. By far the best way of minimising surprise in the appointment of
suppliers is for clients to use suppliers that have successfully completed for them
earlier projects of a type similar to the one under consideration.

Concours are subject to more codified procedures — based usually on long-
evolved custom and practice. They are normally used for selecting architectural
resources, which may also team up with engineering resources as required by the
concours brief. In countries such as France, these procedures are highly formalised,
and deviation from the procedure is grounds for invalidating the selection made.
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Concours can be either open or invited. The aim of the former is often explicitly to
help new start-up suppliers break the reputation Catch-22, and many star archi-
tects have started their careers by winning such a concours. Invitation to participate
in selective concours, however, is almost entirely based on reputation and influence.

Perhaps the most highly codified approach is used in competitive tendering;
Table 5.1 provides a summary of the national code of practice in the UK. Formalised
procedures facilitate transparency and most countries have such procedures, but they
are not, of course, necessarily followed. The process of competitive tendering is essen-
tially one of price formation under information asymmetry and uncertainty: the cli-
ent does not know which is the most efficient supplier, and the suppliers do not
know how efficient they are in relation to their competitors; and neither party is
aware of all the risks associated with the project. Bidders do not know the budget
ceiling of the client. They are constrained to bid as high as possible in relation to
the client’s budget ceiling — above which the client will cancel the project because
the net present value (NPV) becomes negative — and as low as possible to beat their
competitors. Problems of information asymmetry also exist in relation to the speci-
fication of resources as the client has had much more time to explore these issues
during design development than the bidders have during a tender period usually
measured in weeks rather than months, but most bidding procedures provide for full
disclosure here, and for emendations to the contract if new information becomes
available later.

In deciding on the appropriate mix of selection procedures for any pro-
curement route, clients are able to take advantage of an important property of
the project life cycle — that the early stages of the project involve the strategic
decisions taken under relatively high dynamic uncertainty, but the cost of the
resources required to make these decisions is a relatively small proportion of the
total budget of the project. It is the decisions taken later in the project under
lower dynamic uncertainty that account for the largest proportion of budget-
ary spending. The implication of this is that the returns to minimising produc-
tion costs through using competitive tender as a selection method are higher for
the later decisions in the project life cycle. Competitive tendering for the supply

Table 5.1 Code of practice for competitive tendering (source: summarised
from CIB Working Group 3, 1997).

* in a single round of tendering follow clear procedures that avoid collusion
conditions for all tenderers should be the same

confidentiality should be respected by all parties

standard forms of contract from recognised bodies should be used

maximum number of invitations to tender should be six — fewer for design services
minimum tender period should be 6 weeks — more for design and build

minimum number of compliant tenders received should be four — fewer for design and
build

selection should be made on quality as well as price

tender prices should be fixed on an unaltered scope of work

there should be a commitment to teamwork from all the parties
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Fig. 5.8 The formation of firm contract.

of architectural resources to complete scheme design may reduce the production
cost of those resources by 5%, but as they only account for 5% of the total budget,
this will achieve a saving of only 0.25% on the total budget. Against this must be
weighed the transaction costs of competitive tendering, and the greater risk of the
lemon problem at the higher level of transaction uncertainty. On the other hand,
the supply of mechanical and electrical equipment may account for 30% of total
project budget, so a 5% saving on production costs through competitive tender-
ing will save 1.5% of the project budget. Project coalitions differ in the point in
the project life cycle at which they switch from relying largely on appointment,
to relying on competitive tendering to produce firm-price contracts, and hence
the benefits of competition in minimising production costs. This is illustrated in
Fig. 5.8, which shows the point in the project life cycle at which the switch to
a firm-price contract typically takes place within the different project coalitions.

5.6 Forming more effective project coalitions™

As illustrated in Fig. 5.1, the use of appointment for the procurement of design
services, and competitive tendering for the procurement of execution serv-
ices, became the predominant means of selecting the project coalition in most
countries. National variations, such as the French use of concours, the Dutch
use of appointment through the honour code and German preferential treat-
ment of local suppliers in competitive tendering do not alter this broad conclu-
sion. More recently, the role of competitive tendering has been reinforced as the
European Union and World Trade Organisation have tried to open up construc-
tion markets and have extended competitive tendering to the supply of design
services as well.
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5.6.1

However, as discussed in section 5.3.4, there are serious limitations to the use of
competitive tendering as a means of selecting resource bases.

e It tends to release the dynamics of adversarial behaviour, which will be dis-
cussed in section 6.7.

e It is very expensive in transaction cost terms, and there is little evidence that
it is an effective means of identifying the most efficient supplier, as opposed to
the supplier which is most willing to trade off all other project performance
criteria against the order-winning one of lowest tender price.

e The clients definition of the project mission, as discussed in section 3.8,
includes multiple performance criteria, yet competitive tendering largely
motivates against one — price.

e It does little to solve the lemon problem, defined in panel 5.1.

These limitations of the established methods of procurement have led to a search
for better ways of selecting resource bases, thereby reducing the lemon problem.
All have the principal property that they enable the client to learn more about
the capabilities of their suppliers, but some also facilitate joint problem-solving
which can tackle the underlying uncertainties inherent in the project. They also
tend to place significant additional demand on the client’s capability to manage its
projects, particularly in the clarity of the project mission and the ability to make
appropriate decisions while riding the project life cycle. We can identify at least
tour approaches here. One is to enable clients to obtain more information about
their suppliers through best value criteria for selecting suppliers in competitive
tendering, rather than lowest price. A second is to engage in a competitive
dialogue with suppliers to facilitate co-learning. A third is to invest in uncertainty
reduction with the selected supplier prior to forming a firm contract in two-
stage tendering and a fourth is to raise transaction frequency and thereby enable
learning between the parties through framework agreements.

Best value procurement

Combining quality and price criteria in competitive tendering has been of
increasing importance for two linked reasons. The first is the spread of com-
petitive tendering to the supply of design and other professionally certified
resources; the second is the growing use of integrated coalitions. Both imply
that competitive tendering is used under higher levels of dynamic uncer-
tainty rather than in the case of the supply of on-site execution services alone.
Quality is typically assessed on a scoring principle covering those areas that the
client believes to be important to the success of the project, such as supplier track
record, qualifications of key project personnel, references and proposed approach
to the problem. Scores on these criteria are then weighted, together with the price
offered, to provide an overall score to identify the best overall value. The ratio of
quality to price is important, and varies with the level of uncertainty prevailing
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Fig. 5.9 Appropriate price/quality ratios in competitive tendering (source:
adapted from CIB Working Group 12, 1997, Fig. 4).

at the time of selection, as illustrated in Fig. 5.9. Such quality/price ratios might
be expected to vary from 85/15 for feasibility studies to 20/80 for design work
on repeat projects.

Competitive dialogue

Although various forms of negotiation have been allowed under EU procurement
regulations, the recent introduction of competitive dialogue in January 2006
formalises these processes and incentivises joint problem-solving prior to award of
the contract for the execution works. It has been developed explicitly to try to for-
malise processes where high levels of mission uncertainty mean that some sort of
dialogue in order to clarify requirements is inescapable, yet the requirements for
accountability and transparency remain. Where mission uncertainty is high, multiple
options for the definition and delivery of the facility will, almost by definition,
exist. Competitive dialogue encourages the supplier to reveal these options to the
client in return for safeguards on due process and, in particular, confidentiality
around any proprietary ideas revealed. Competitive dialogue is particularly suitable
for the selection of concessionaires on privately financed projects where suppliers
compete on the basis of both their financial and technical solutions to the client’s
needs, but they are appropriate wherever mission uncertainty is high. The selection
of the Olympic Delivery Partner for the London 2012 Olympics was the first time
this process was formally used in the UK.
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5.6.3

5.6.4

Tivo-stage tendering

This option can be used when the client is pressed on schedule, or the project
requires early contractor involvement. It was used on the successtul Emirates
Stadium presented in panel 6.5, and, in effect, this was the arrangement on the
Eden Project presented in Case 17. Two-stage tendering involves organising
a ompetitive bid for the supply of construction project management services
typically covering detail design and execution on site. This typically fixes the costs
of pre-contract services, design fees, risk premia and the like. A preferred contrac-
tor is then selected who then organises competitive tendering. Keen pricing at this
stage is dependent on the effectiveness of this tendering process at the second tier
of suppliers. The second stage significantly reduces uncertainty which allows the
negotiation of either a lump sum or guaranteed maximum price contract — see
section 6.5 — for execution on site, which can also include detail design.

There are many advantages to two-stage tendering such as speed of procure-
ment and early involvement of the contractor in the project. The problem is
that the client is effectively locked in to the contractor after stage one yet the
contractor is free to walk away from the project should the client be too tough
in negotiating the stage two contract — in other words, it puts the client at risk
of the hold-up problem discussed in section 6.3. It is also not appropriate where
there is expected to be continuing high levels of uncertainty through execution,
and demands discipline from the client, particularly between stages one and two.
Arguably, two-stage tendering is most likely to be eftective within some kind of
alliancing relationship as discussed in section 6.8.

Framework agreements

Over the past 10 years the concept of partnering has diffused widely since its
initial development by the US Army Corps of Engineers, and is now widely
seen as a way of avoiding many of the negative consequences of competitive
tendering'®. However, diffusion has also meant confusion, with the term partner-
ing meaning many different things to different people, and it is seen by some as
a panacea for all the industries ills, rather than a procurement option'. For our
purposes here, partnering will be defined as formal arrangements between at
least two members of the project coalition to work together on a programme of
projects for a defined period, usually called a framework agreement. Thus, the essence
of partnering is to raise transaction frequency so that clients and suppliers can
learn more about each other’s requirements, minimise search and selection costs,
make transaction-specific investments that can lead to reduced production costs,
and generate trust, and requires that the client develop a programme manage-
ment approach as discussed in section 15.3. It is based on the basic social process
of cooperation, presented in panel 5.5. Partnering can also be distinguished from
alliancing — discussed in section 6.8 — which provides non-adversarial incentive
arrangements for the coalition members on a single project.
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Panel 5.5 The evolution of cooperation

Experimental studies based on the famous Prisoners’ Dilemma game have shown that the
essential prerequisite for the emergence of cooperation rather than defection between two
parties is repeated games. In Prisoners’ Dilemma the highest rewards for a single party
come from defection when the other party cooperates; the cooperating party then receives
the lowest reward. Both parties share low rewards when both parties defect, and medium
rewards when both parties cooperate. In a single game, the strategy bringing the highest
reward is defection because if you cooperate, the other party may defect, delivering the
lowest level of reward. However, the mirror image situation also applies to the other party,
so both defect and jointly receive very low, but not the lowest, rewards. Where games are
repeated — and are known to be repeated into the future — then it is possible, and indeed
very common, for mutual cooperation strategies to emerge, even without communication
between the parties. Under repeated games, the strategy with the highest returns in the
long run is tit for tat — never to defect first, but always to respond to a defection by the
other party with a defection. Interestingly, better long-run returns are also experienced by
a party which is prepared to forgive a single defection by the other, but not more than one.
Although more aggressive strategies can yield higher returns in the short run, they all hit
problems of repeated defection as other parties learn that they will defect — in the long run,
cooperation is the better strategy.

Source: Axelrod (1990).

Where appointment is used as the method of selection, then partnering, in
deed if not in name, is frequently the norm. Repeat clients are the most important
source of new contracts for most suppliers of design services. The selection of
consultants which have successfully completed earlier contracts greatly reduces
adverse selection through minimising information asymmetries in favour of the
client — lemons can more easily be spotted because they leave an acid taste once
chewed. As Adam Smith implies in the epigraph to this chapter, moral hazard is
also reduced because the failure to deliver on the part of a supplier will entail
the loss of goodwill, reputation and future contracts. However, these arrangements
are frequently not formalised — see Case 6 for an exception — and would not be
considered true partnering by many observers.

The importance of the growth of formal partnering is in the context of the use of
competitive tendering as the predominant means of supplier selection. Many clients
are realising that the adverse selection problems inherent in competitive tendering
outweigh the benefits of tough price competition, and they are moving towards
selecting suppliers for programmes of work rather than issuing tender invitations for
each project. In the UK, it was the privatised utilities and retail clients which were at
the forefront of this movement during the 1990s. The privatised utilities moved to
correct the years of underinvestment in constructed assets, which was the heritage of
their period as nationalised industries — see panel 6.3 for the case of BAA.The retail
clients mobilised to take advantage of new market conditions — see panel 5.6 for
the case of Esso Europe. Case 5 illustrates these principles in the evolution of the
relationship between Marks & Spencer and Bovis over half a century.
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Panel 5.6 Esso’s Blue Ribbon Task Force

In 1994, Exxon set up the Blue Ribbon Task Force to reduce the schedule and budget
for the construction of its retail service stations. They quickly realised that prefabrication
was the key to meeting their targets, and invited a German company to adapt an existing
UK design to meet the tough German regulations. This design was then checked against
national building regulations across 14 European countries. Pan-European standardisation
was achievable, so in 1996 Exxon established a European Retail Engineering Skill Centre
(ERESC) in Brussels, and partnered with a number of suppliers across Europe to roll out
the programme. Suppliers are continually benchmarked against each other across Europe,
and weak suppliers were supported to bring them up to the mark.

For the shops at service stations, trials were conducted by 8 suppliers building 25 dif-
ferent shops using a variety of volumetric and flat-pack designs. As a result of these tri-
als, potential suppliers were asked to price two different designs to be constructed across
whatever geographical area the supplier believed it could serve. From 17 bids, 2 were
selected — Rousseau Stewing and General Electric Capital Modular Space (GECMS).
These two companies then bid country by country to deliver actual shops, with the alloca-
tion of work carefully balanced between them by the ERESC. Savings of up to 60% were
achieved in the very high cost countries such as Germany. GECMS builds its modules in
a factory in Belgium with 50 staff. It partners with its own supply chain clustered around the
factory, and employs directly most of its on-site erection workforce.

Source: Bennett and Jayes (1998).

The benefits of framework agreements include:

e the development of trust between the parties as they learn about each other
through repeated transactions;

e the opportunity to develop standardised component systems to be rolled out
on a programme of projects, and to progressively reduce the production costs
of these systems down the learning curve;

e the elimination of large areas of transaction costs associated with supplier
selection and dispute resolution;

e more predictable workloads for suppliers, allowing them to make investments
in processes, equipment and people;

e greater opportunity for the alignment of objectives within the project
coalition, enabling a more collaborative approach to problem-solving;

e the ability to implement dedicated IT systems for process and project, thereby
reducing the problems of interoperability discussed in section 14.3.

However, successful framework agreements rely on a number of specific factors:

e Clients with investment programmes requiring a number of closely related
facilities in technological terms. It is notable that many of the widely
publicised partnering relationships have been for relatively simple building
types such as out-of-town stores and McDonald’s restaurants.
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e A willingness to change and shift from a win—lose to a win—win relationship.
Managers who have honed their skills and made their careers winning
adversarial battles may have great difficulty in switching to new ways of working,
and accountability requirements may also have to change. This last requirement
is a particular difficulty in the public sector. Significant investments in training
and relationship building may be required before benefits are realised.

e A willingness to swallow losses on a particular project and evaluate the ben-
efits of the partnership over the programme as a whole.

e Clients with strong project and programme management capabilities, who are
capable of understanding the risks they are sharing with the resource bases. As
BAA’s Construction Director put it, ‘partnering is tough; it requires a huge
investment in time, training and coaching’. We will revisit this issue of client
capabilities in Chapter 15.

5.7 The development of e-procurement

E-procurement is the latest development with potential for changing the procurement
process; further details are provided in section 14.6. The selection and motivation
of contractors involves the embodiment of information in an enormous amount
of paper; if this information can be captured and transmitted in digital form, then
there is the potential for significant savings in transaction costs. In order to recoup
the investment costs in such systems, much greater standardisation of the procure-
ment process is required than has been the practice to date. The two main aspects of
e-procurement are e-sourcing, for the identification and selection of potential suppli-
ers and purchase-to-pay (P2P) systems for the administration of the contract once let.
One e-sourcing initiative in the UK is the government-sponsored Constructionline
which provides a database of 14 000 suppliers of construction services and 1700 cli-
ents supported by a standardised pre-qualification service for suppliers'®. P2P systems
need to be integrated into the enterprise systems of the client organisation such as to
ensure that all transactions are properly accounted. Figure 5.10 shows CGI’ integrated
e-procurement system, but it is only implemented at present for ‘commodity’ pur-
chases. Initiatives that include complex asset procurement are presently taking place
on both sides of the Atlantic, such as Construction Industry Trading Electronically
(CITE)" in the UK and the PD? in the USA, described in panel 5.7, but they remain
limited in their functionality beyond relatively low uncertainty transactions.

Panel 5.7 PD? e-procurement system

Procurement Desktop Defense (PD?) was implemented to meet the US Department of
Defense’s (DoD) procurement requirements as part of its Standard Procurement System
by providing a single application for the whole of the DoD. After much criticism of its cost-
effectiveness, the system was relaunched in 2003 and moved to a web-based format in
2006. In essence, PD? is an interface between the internal applications of the client and
the systems operated by suppliers. In combination with AcquiLine, it has the potential to
provide seamless, web-based transaction governance. PD? enables the paperless selection
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and management of contractors, also making it much easier to maintain the integrity of data-
bases on contractor performance. It ‘provides graphical document management, electronic
routing and approval, online acquisition regulations, workload management and powerful
ad-hoc reporting’ and is currently deployed to over 20 000 users at approximately 800 sites
around the world. It remains unclear whether the investment has been worthwhile.

Sources: http://pd2.amsinc.com/pd2web.nsf (accessed 10/11/01); Wikipedia (accessed
07/08/08); http://www.caci.com/business/systems/ (accessed 07/08/08).

) F
Step 1 Step 2 ll Seller N
Requirement Invitation eller
into system E-procurement to tender
system
Step 4 Step 3
CLIENT Tender Tender Seller = N
evaluation submission
Online
Step 6
market place Payment for Selected
work done seller
—

Fig. 5.10 Momentum reverse auction system (source: adapted from http://
www.cgi.com/web/en/library/solutions/governments/74095.htm(accessed

07/08/08)).

5.8 Probity in procurement

One of the major issues in the selection of resource bases is probity in the
selection process. Bribery and corruption have long been associated with
construction procurement, particularly when the client is in the public sector'®.
Such corruption is, broadly, of two kinds:

Personalised — where one or more public officials extract bribes from suppliers in
return for favouritism in the award of contracts. It can usually be controlled, even if
not eliminated, through the maintenance of effective independent audit procedures.
Institutionalised — where work is shared out between suppliers and in return
these suppliers make donations to political parties. This is inherently corrosive
and can only be resolved through reform of political institutions.

Personalised corruption is widespread, particularly in developing countries
where it can become so pervasive that the effective management of projects
becomes impossible. Table 5.2 shows selectively the rankings of perceived levels
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Table 5.2 Scores for levels of perceived corruption
in 2007 (10.0 = lowest) (source: Transparency
International: http://www.transparency.org/).

Ranking Country Corruption score

1 Finland 9.4

1 Denmark 9.4

1 New Zealand 9.4

7 The Netherlands 9.0
12 United Kingdom 8.4
20 United States 7.6
25 Uruguay 6.7
34 United Arab Emirates 5.7
38 Botswana 54
41 Italy 5.2
72 China 3.5
143 Russia 2.3
179 Somalia 14

of corruption of public officials across all sectors for 179 countries for which data
are available. The rankings can be explained by factors deep in the national busi-
ness systems of the countries concerned, and broadly suggest that the Nordic
and Anglo-Saxon countries tend to be less corrupt on this measure, and some of
the most impoverished countries in Asia and Africa more corrupt.

The data on perceived corruption do not measure levels of institutional corruption,
yet this is a major problem in construction procurement. In the early 1990s, both Italy
and Japan were rocked by public procurement scandals. In both cases the basic mech-
anism was the same. The political parties which had dominated national politics since
1945 — the Christian Democrats in Italy and the Liberal Democrats in Japan — were
systematically extracting donations to party funds from a selected group of construc-
tion contractors in return for the available contracts being shared between them. The
process — known as dango in Japan and tangentopoli in Italy — completely undermined
the selection of resource bases on the basis of efficiency or effectiveness, and created
very cozy conditions for the leading construction corporations in both countries.
Other countries have also suffered in similar ways, as panels 5.8 and 5.9 show.

Panel 5.8 Jacques Chirac and procurement in the lle de France

Between 1989 and 1995, the procurement of contractors for the construction, refurbish-
ment and maintenance of schools in the lle de France — the region that includes Paris — was
institutionally corrupt. At least nine French construction firms — including what were then the
local subsidiaries of some of the world’s largest construction corporations — are implicated,
including what are now Bouygues and Vinci. Contracts to a total of 23.4bn francs (£2.34bn)
were shared out between these firms, which were then obliged to pay a sum equalling
2% of the contract value to a fund. From this fund, the three main political parties shared
pay-outs — 1.2% to the ruling coalition of the Rassemblement pour la République (RPR) and
the Republican Party, and 0.8% to the opposition Socialist Party. Unsurprisingly, it was the
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Greens who exposed the scandal in 1996. Payments were made both directly in cash and
through the creation of fictional employees, and the process was coordinated by the office
of the Mayor of Paris. At the time, Jacques Chirac was both Mayor of Paris and President of
the RPR.

The trial finally started in 2005 and some 43 people were convicted following much
comment about the ‘empty chair’ at the hearings because of the absence of Jacques
Chirac — then president of France and hence immune to prosecution or being asked to
testify. Appeal hearings in 11 cases confirmed the convictions, including prison sentences,
in early 2007 and the construction firms were fined a total of €47m later that year for their
role in the scandal. Jacques Chirac was finally indicted for this and other alleged corruption
offences in November 2007 after he had left office.

Source: Le Monde (25/07/01; 23/03/05; 07/07/05; 11/05/07; 21/11/07); Wikipédia (accessed
07/08/08).

Panel 5.9 Zembla: The collapse of bid ringing in Dutch construction

During a TV programme transmitted in November 2001, a former director of a Dutch con-
tractor sensationally revealed the extent of bid rigging in the Dutch construction sector.
A parliamentary enquiry reported in December 2002 that forgery, collusion, tax evasion,
cover-pricing, predatory pricing and bid rigging were pervasive in the Dutch construction
sector with the tacit approval of the public authorities. Rooted deep in the corporatist cul-
ture of the Dutch society and economy — the polder model — the revelations came concur-
rently with the broader political breakdown of that system. The UPR (Uniform prijsregelend
reglement) and Erecode (honour code) had created a price-ringing cartel which was openly
defended on the grounds that it was more efficient than competitive tendering because of
the savings on the transaction costs — identified in sections 5.3 and 6.6 — that it allowed.

The practice grew until it became the ‘industry recipe’ for Dutch construction in which
risks were systematically transferred from the supply side to clients at an estimated aver-
age cost increase of 8.8% of construction turnover. The policy response was the launch of
a reform programme for the Dutch construction sector explicitly modelled on the UK reform
programme described in Case 2, and to reassert the importance of competitive bidding in
the context of EU procurement regulations.

Sources: Bremer and Kok (2000); Dorée (2004); Priemus (2004).

It is for these reasons that most countries have public sector procurement poli-
cies which stress the importance of competitive tendering on the basis of lowest
cost, reinforced by international bodies such as the European Commission and
the World Trade Organisation. Those countries that have tried to move away from
competitive tendering, and allow tenderers to collaborate in setting prices, can fall
foul of international regulatory bodies.

The issues of transparency and probity in procurement make the development
difficult of new procurement routes such as partnering and concession contract-
ing where price is not the sole selection criterion. For instance, the contracts
which caused the trouble in the Ile de France were METP (Marché d’Entreprises
Travaux Publics) contracts through which the supplier undertook construction
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and then managed the facility for a period before it reverted to the public
authority, reimbursed by regular payments. Great attention has to be paid — and be
seen to be paid — to objective selection criteria, and partnering relationships have
to come up for regular and public review and audit.

5.9 Summary

The aim of any procurement route is to motivate the best in efficiency and
effectiveness from suppliers while mitigating the worst in opportunism. Under
uncertainty, it is difficult to come to the clarity of agreement in advance that would
render opportunism nugatory, yet a reliance on trust alone to mitigate opportunism
can only be described as naive. Even the Dutch system, which apparently started
with good intentions, degraded as firms took advantage of the system for their own
advantage. No procurement route is perfect and always depends fundamentally on
the interpersonal relations of those responsible for interfaces within the project coa-
lition, but some procurement routes are better than others for particular situation in
terms of the uncertainty inherent in the project mission and the level of dynamic
uncertainty at the formation of firm contracts. As Case 5 shows, even a client such
as Marks and Spencer historically committed to collaboration commissioning a rel-
atively stable building type strategically varies its procurement route depending on
the actual requirements of the particular project being commissioned.

This chapter has explored the ways in which clients select their suppliers of design
and execution resources in terms of the principal/agent problem using concepts from
transaction cost economics. In particular, it focused on the problem of adverse selec-
tion, or how clients can ensure that their suppliers are appropriate, competent and
trustworthy. Four main methods of selection were identified — in-house capabilities,
appointment, concours and competitive tendering — and the strengths and weaknesses
of each in relation to the levels of mission and dynamic uncertainty on the project
were explored. The configurations of project coalitions that arise from these selec-
tion decisions were then analysed and grouped into four main types — the separated,
integrated, mediated and unmediated coalitions. These were again analysed in terms
of the level of uncertainty inherent in the project mission. Finally, some more recent
developments — selection on the basis of best value, competitive dialogue, two-stage
tendering and framework agreements as well as e-procurement — were explored. We
concluded with some cautionary tales on the frailities of procurement systems in the
face of corrupt and opportunistic forces. Once selected, the supplier must be moti-
vated to provide consummate performance in the delivery of the resources promised
in the contract, and it is to this problem that we will now turn in Chapter 6.

Case 5
Partnering Between Marks & Spencer and Bovis

Marks & Spencer plc (M&S) is a leading UK retailer of clothing and household
goods which has added financial services to its portfolio. It is famous worldwide
for its skills in supply-chain management and the way in which it has developed
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close relationships with its suppliers of retail goods. It has applied similar principles
to its suppliers of the stores in which these goods are sold. M&S is first and
foremost a retail business. Store development is no more than a vehicle for the
company’s core business. The building is not seen as an end in itself; every element
in that store is there to enhance the business by attracting customers to buy.

The fundamental principles of M&S procurement policy are flexibility and
integrity. The traditional M&S policy was based on the scheduled refurbishment
of the existing stock; even where complete demolition was involved, this was
typically based on a phased schedule to allow the store to continue trading. These
demands required considerable flexibility in the procurement process, which was
achieved by establishing continuing relationships with suppliers, and a mediated
procurement route — the estimated prime cost (EPC) contract, more commonly
known as management fee. In 1970, many of M&S’s principal suppliers had worked
with the company for up to 40 years. Most famously this included Bovis as the
EPC contractor, but also applied to the small number of architectural practices,
principal quantity surveyors and key trade contractors employed on a continuing
basis. Integrity is achieved by building up high levels of trust through personal
relationships, and ensuring that the available work is shared fairly among the
regular suppliers. It is also achieved by ensuring a high level of site facilities for the
operative workforce — a policy instigated by M&S board directors themselves who
were shocked at the low quality of facilities available following a site visit.

As the store development policy shifted towards new build in the mid-1980s,
with the advent of the out-of-town shopping centre, M&S began to shift to
a broader base of suppliers and to a more conventional and less flexible integrated
coalition. In particular, two-stage tender design and build, with and without
novation of the designers, based on the UK’ JCT 81 standard form of design
and build contract, was preferred. Bovis now shared the workload with three
other contractors, while obtaining around 50% of the overall M&S workload.
The eftect of this shift away from EPC was that contractors were less empowered
and design was more closely controlled within the client organisation, resulting in
the development of a fully specified store ‘template’.

The first M&S store on the European continent was opened in Pans at the
Boulevard Haussmann in 1975. The approach to procurement in France was to
apply as far as possible the same arrangements in France as in the UK — as one
(French) informant put it, M&S comes with ‘the Union Jack stamp on it’. This
was in line with the overall M&S strategy of applying the distinctive M&S busi-
ness model to continental markets, rather than extensively adapting that model
to the different markets. In 1988, as part of its new European expansion policy,
the M&S French development office began looking for French consultants with
whom to work in France and Belgium. One of the selection criteria was that the
consultants had either worked for other large British clients or had links with an
office in the UK. This was to ensure that the consultants would be able to follow
the methods used by M&S in its development process — it tended to choose
architectural practices associated with its British suppliers and retained the Paris
offices of British quantity surveying firms. M&S ‘took Bovis in its suitcase’ when
it entered the continental European market. In an attempt to replicate the EPC
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type of contract, the role of the assistance au maitre d’ouvrage (AMO) was developed
by M&S.

In 1968, M&S operated an estate of 241 retail stores with a sales surface
of 3.9m ft%; by 1997, the total number of M&S branded stores was 373 — the
company operated as Brookes Brothers in the USA and Japan — providing
13.3m ft?, 286 of the stores being in the UK and providing 10.6m ft*. A 3-year
capital programme launched in 1997 aimed to add a further 1.9m ft* in the UK
and 1.1m ft? in the rest of the world — including a further 0.18m ft* in France —
an increase of 23% on the 1997 figure.

A major part of this expansion in the UK was the acquisition of 19 stores
from Littlewoods, all of which were to be refurbished at once and re-opened
by the end of 1998 — providing an additional 0.6m ft* of retail space. This fast-
track programme was dubbed Project Robin. The decision to go ahead was based
on 3 hour ‘non-finessed’ surveys of each store, so design development inevitably
contained surprises. To deal with the risks and tight schedule of Project Robin,
it was clear that a new management approach was required. As a result, a dedi-
cated team was set up to manage the programme in a tightly coordinated manner.
The rationale behind Project Robin was to improve communications between
in-house project team members from different departments as well as partnering
with, and increased empowerment of, contractors.

The Project Robin team was set up in September 1997 and remained in
place for the duration of the refurbishment programme for the 19 stores. This
team included members from the M&S store development function, as well as
store operations and people seconded from leading construction firms. This
organisational structure was a totally new initiative on the part of M&S, and even
more radically, it was led by a manager from store operations, and not store devel-
opment. This cross-functional approach provided a forum for project innovation
and new forms of project management. Decisions concerning all Project Robin
stores could now be made centrally by one project team, rather than projects being
managed by regional core teams. This enabled a fast-track approach whereby main
contractors were appointed by negotiation as opposed to competitive tender.

The dedicated team structure represented ashift in M&S development
management policy. In the past, the single partner arrangement with Bovis
meant that M&S could make changes in the knowledge that these would be
accommodated by the building team. During the 1980s, with the shift to design
and build, this flexibility was reduced in the search for efficiency, and contracting
relationships became more traditional. As the Project Robin manager remarked,
‘the pendulum is now returning to the centre’ as strong partnering agreements are
established with a number of preferred firms. He feels that empowerment should
be encouraged, that the store development policy should be ‘brought back to type’
and that there is a need for a flexible approach to store development where the
triad of time, cost and quality can be evaluated for each project.

Procurement innovations in France — M&S’s largest overseas market — went in
a different direction. Bovis for many years retained the role of AMO, but as one
(consultant) informant commented, ‘(Bovis has) now been put into competition
with other firms as on some jobs it was felt they were flooding the project with



130 Mobilising the Resource Base

people’. Additionally, the use of the AMO by M&S has come up against problems
as some French contractors had refused to tender, leaving M&S more reliant on
Bovis than it would like. For this reason, M&S widened their list of preferred
contractors and experimented with entreprise générale (general contracting). This
was first tried out in a new-build fit-out in 1998, where as-built drawings of the
commercial centre were available.

Thus a clear pattern emerges in M&S procurement policies for the selection of
principal contractors. Where the programme of store development was dominated by
the refurbishment of existing buildings, as was the case from the 1950s to the 1980s
with town-centre stores, a mediated coalition was preferred, with partnering in effect
if not in name between M&S and Bovis, and the principal consultants. When store
development strategy switched to new build in out-of-town stores, risks reduced
and better value for money could be obtained by using a more integrated coalition,
although this was always on a relatively open alliance-type basis. Entering foreign mar-
kets raises uncertainty, and so M&S preferred to rely on its UK supply base’s French
offices and associates, and to adapt its favoured UK procurement route to French
practice. Having gained confidence in the French market, M&S chose to switch to
amore typically French integrated coalition on a new-build store. When a major
part of its store development programme included 19 fast-track refurbishments, with
information based on brief surveys, it chose to switch back to a much more mediated
coalition, with formal partnering with a small group of suppliers.

In 2001, M&S announced the closure of most of its overseas operations, the
sale of property and a move from its flagship headquarters in Baker Street to
new premises in Paddington, West London. M&S requirements as a client for
construction were now entering another phase. Experimentation in store formats
to try to regain market share was reflected in the approach to procurement. For
the short-lived Lifestore concept, they selected a ‘star’ architect John Pawson in an
attempt at ‘designer’ credibility. A more sustained — and sustainable — strategy has
been Plan A, launched in January 2007 in the context of a reassertion of the role
of property in the financial structure of the business in its 2006 Annual Review:

‘Our biggest tangible asset is our store portfolio. It is also the way that our
customers experience our brand. Our stores are in great locations, but they
have been subject to underinvestment in the past years. We have embarked
upon a major refurbishment programme to rectify this and bring our stores up
to the standards out customers expect’.

Plan A intends to make M&S carbon neutral by 2012, and it became a founder
member of the UK Green Building Council and opened the first of four eco-
stores in Bournmouth at the end of 2007 by refurbishing an existing high street
property. In view of the uncertainties involved in sustainable specification and
its pilot nature, the project apparently used a traditional procurement route of
architect design followed by the selection of a general contractor. A new factory
in Sri Lanka was also claimed to be carbon neutral in mid-2008. Learning from
these projects prompted M&S to appoint the Building Research Establishment to
a 5-year framework contract to develop its green building strategy.
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Sources: MPBW (1970); Sieft (1990); Carr and Winch (1999); http://www.mark-
sandspencer.com (accessed 24/04/07; 10/08/08); Building (accessed 10/08/08);
Contract Journal (accessed 10/08/08).
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Chapter 6
Motivating the Project Coalition

6.1 Introduction

132

‘As there is a certain degree of depravity in mankind which requires a certain
degree of circumspection and distrust, so there are other qualities in human
nature which justify a certain portion of esteem and confidence’.

The words of James Madison', commenting in 1788 on the struggle to ratify the
new constitution of the United States, sum up well the dilemmas generated by
adverse selection and moral hazard in construction procurement. Once a supplier
firm has been selected in the manner discussed in section 5.3, it needs to be moti-
vated to give its best on the project so that it acts in the client’s interests as well
as its own best interests. Higher qualities in suppliers need to be encouraged and
tendencies to depravity discouraged. Although there would be no contract if there
were no coalition of interest between the two parties, there remains plenty of
room for divergence of interest unless appropriate incentive arrangements are in
place. This is the problem of moral hazard — how can the client be sure that the
firm, once hired, will fully mobilise its capabilities on the client’s behalf, rather
than on behalf of the firm itself or of some other client? In other words, how does
the client encourage consummate rather than perfunctory performance of the
contract? Perfunctory performance is that which is not in unambiguous breach of
the contract, but is less than satisfactory in execution; consummate performance is
the best available under the circumstances.

The traditional answer to these questions is to use complex contracts. However,
such contracts frequently set up perverse incentives, generate high transaction costs
in attempting to manage the contract, and lead to a climate of low trust and adver-
sarial relations. This chapter will first define the problem of moral hazard in construc-
tion contracting, and then identify why its solution is made more difficult because of
post-contract asset specificities. It will then go on to investigate how these problems
have been solved through the development of complex forms of contract which
have important properties of turning markets into hierarchies. Finally, new ways of
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managing the relationships between clients and their suppliers, which are aimed at
aligning incentives within the project coalition, will be discussed.

6.2 The problem of moral hazard in construction projects

The incentive framework in a contract for the supply of goods or services is best
defined in terms of who takes the risk if things do not go according to plan.
In a world of perfect information, simple contracts are all that are needed between
buyers and sellers. So long as the buyer can fully measure the quality of what is
offered on the market, he or she can buy on price with confidence, and the adage
that ‘you get what you pay for’ is true. The wise buyer smells and pressure-tests
the melon on the stall, and compares melon prices on adjacent stalls, before part-
ing with money and completing the transaction. Prior to purchase, all the risks
associated with the melon lie with the supplier; after purchase they all lie with
the buyer — risk is transferred cleanly and unambiguously, and all the information
about the quality of the melon is in the price negotiated. In such cases, there is
no problem of post-contract incentives; the transaction is timeless and only needs
the lightest governance to be viable, such as redress if the seller refuses to hand
over the melon once the buyer pays the agreed price for it (or vice versa). Such
information-perfect markets are rare, however, and most need some sort of post-
contract incentive framework to ensure consummate delivery — even the advo-
cates of neoclassical auction theory discussed in section 5.3.4 see post-contract
incentives as vital to efficient contracting.

The central tenet of this book is that construction project management is
a problem of the management of uncertainty through time, and so it will be no
surprise to find that melon-type contracts are rare in construction. Only contracts
for the most straightforward ‘commodity’ materials — such as cement, common
bricks, and standard timber and steel sizes — are close to the melon-type, and even
here delivery reliability and quality assurance can involve post-contract incentive
problems. Most construction contracts are incomplete when agreed, and so moti-
vating consummate rather than perfunctory performance of the contract is a ma-
jor management problem to which a wide variety of governance arrangements
has evolved to address.

The problem of moral hazard arises post contract for the following reasons:

e Suppliers have information that is critical for effective client decision-making,
but are not motivated to fully share that information.

e Buyers cannot easily monitor the quality of the goods or services received, and
so suppliers are tempted to substitute lower quality goods or be less than dili-
gent in the supply of services.

e Clients find it difficult to clearly measure the relative performance of the con-
tractually separate members of the project coalition.

e Uncertainties regarding the utility of the facility mean that the client may
wish to make changes in its functionality as new information becomes avail-
able through the project life cycle.
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For these reasons, that will be discussed in this chapter, the problems of moral hazard
are rife in construction procurement, and elaborate governance mechanisms have
been developed in the attempt to mitigate them; these are typically embodied in
complex contracts. They also exist in the relationship between employers and employees,
an issue which will be tackled in Chapter 7. Negotiating complex contracts from
scratch would be a very time-consuming process, and so in most countries standard
forms of contract exist. While these are necessarily adapted to the requirements of the
national construction business system, they all share a number of common features,
which will be discussed in section 6.4. For the purposes of illustration, the standard
form of contract used in this chapter will be the 2005 NEC 3rd Edition, Engineering
and Construction Contract (ECC), which is becoming widely used in the UK for both
building and civil engineering, is recommended as the best practice choice by the
Office of Government Commerce and is also used in other countries which have
contracting systems based on UK practice. Software applications are available to
support its administration — see panel 14.6.

6.3 The problem of switching costs

The achievement of consummate performance is made more difficult to manage
as a result of the fundamental transformation* between pre-contract and post-contract
relations between the parties. During the selection of the supplier, opportunis-
tic behaviour is constrained through the market. In the absence of monopolies or
cartels in supply (pre-contract asset specificities), signs that a supplier is behaving
opportunistically during contract negotiation are likely to mean that the contract
is awarded to a competing firm. However, once the contract is signed, the parties
make transaction-specific investments — the classic case is the new factory with spe-
cialist machinery dedicated to the needs of a particular customer. These may, at first
sight, appear to be trivial in construction compared to other industries, but they are
not inconsequential in the governance of construction transactions — indeed they
are surprisingly important. The problem is that the fundamental transformation gen-
erates asset specificities which increase the possibility of opportunistic behaviour by
the parties. Capital sunk in the project cannot always be easily switched to other
uses, and the ability to switch is unevenly distributed between the parties — temporal
specificities post contract generate the hold-up problem?®.

From the supplier side, one of the most important reasons for making minimal
client-specific investments is to retain the possibility of switching. Construction
resource bases typically make general-purpose investments — construction plant
is multi-purpose, and human resources are formed around broadly based crafts
rather than specific skill sets. This is so that they can take advantage of the portfo-
lio eftects identified in section 1.5 and quickly redeploy resources in the event of
a problem on a particular project. For instance, if earlier trades do not finish their
work on time, resources can be switched at short notice to a project that is ready
to go ahead. Similarly, if the client is slow in making a key decision, or there are
delays in obtaining regulatory approvals, architects and engineers can be allocated
overnight to the work of another client, which can be progressed. The system
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of interim payments while the work is in progress also has the effect of reduc-
ing post-contract asset specificities for the supplier — the less money the supplier
is owed by the client, the easier it is to switch resources away from that client
should problems in the relationship arise. Where a client has a reputation for poor
performance on interim payments, suppliers typically charge a risk premium.

From the client side, the situation looks very different. Switching is not an easy
option because capital is sunk in the existing project through the interim payments
to suppliers for work already completed. The costs of replacing a supplier can be
quite large, and this gives the supplier a significant margin for opportunistic behav-
iour. This is known as the hold-up problem because bargaining within the oppor-
tunistic margin typically takes the form of the threat of delayed payment or delays
to the progress of the works. The costs of switching are high and include:

e transaction costs of retendering;

e inability to recover the additional costs generated by the original supplier’s
failure from the new supplier;

e associated litigation;

e the premium likely to be charged by the new supplier to complete the works
because of the uncertainties around what work has actually been successfully
completed.

Thus the size of the margin for opportunistic behaviour by suppliers illustrated in
Fig. 6.1 is, in formal terms, equal to the difference between the contract price and the
value of the facility to the client less the client’s switching costs. Of course, on actual
projects the uncertainties in investment appraisal calculations discussed in section 3.6
make the precise parameters of this margin very difficult to determine and bias clients
towards negotiation rather than switching. These problems exist where there is no
change in the contracted scope of works, but where it is necessary to renegotiate the
contract this opportunism is given full play up to the cap of the client’s switching costs,
and suppliers are well practised in exploiting this margin. The evidence is that switching
costs are much greater for suppliers of on-site services than design services. Clients can,
and regularly do, sack architects, but this is relatively rare for suppliers of site-related
services.

Total value of
facility

Total acquisition
cost (budget)

Opportunistic margin (ex post)

Client’s transaction costs (ex ante/post)

Contract price
Supplier's transaction costs (ex ante/post)

B L) L L
Iy

Production cost

0 ¥

Fig. 6.1 Opportunistic margin in transaction governance (source: adapted from
Winch, 2006a, Fig. 14.5).
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The existence of these switching costs has two very important results for the
management of the construction project. Firstly, in the situation where perform-
ance is perfunctory, it tends to be indulged so long as the additional costs gener-
ated by poor performance lie within the opportunistic margin — better the devil
you know than the devil you do not. Secondly, where uncertainties need to be
resolved in the contract as more information is acquired through the life cycle,
or actual changes in the contract are required because of new information arriv-
ing, the negotiations around the adjustment of the contract allow ample scope for
opportunism up to the switching cost limit. While clients are not entirely help-
less in this situation — and indeed may withhold information from suppliers — the
information asymmetries in this situation typically favour the supplier. As a result,
prices charged for additional and changed works tend to carry a higher profit
margin than those for the works as originally specified. Much of the governance
of transactions in construction is aimed at minimising opportunistic behaviour by
suppliers.

6.4 Managing the problem of moral hazard

Under the ECC, the suppliers responsible for execution are obliged to provide
‘the Works in accordance with the Works Information’, while the designers who
generate the works information are obliged to provide ‘the Services in accordance
with the Brief’. Clear as these obligations are, they require much more complex
contracting than the obligation to ‘hand over a melon’. Both the brief and the
works information are, inevitably, incomplete documents — the brief more so than
the works information. Hence, the contracts between the client (employer under
the ECC) and its suppliers (contractor or consultant under the ECC) need to be
continually adjusted as information is acquired through the life cycle. Complex
contracts, therefore, provide a number of mechanisms by which principals and
agents can continually adjust the detailed terms of the contract, which has the
effect of turning market into hierarchy®. Complex contracts typically enable this
adjustment process by:

o Specifying the conditions under which adjustments can be made. These are known
as compensation events under the ECC and are listed in some detail, ranging
from the client changing its mind, to weather conditions, which have occurred
less than every 10 years on average.

e Specifying authority systems to facilitate change. The ECC provides for the role of
the project manager to administer the contract on behalf of the client, and to
interface with the contractor or consultant should compensation events arise.

e DProviding incentive systems to motivate suppliers. These can be either negative in
the form of penalties for failure to meet commitments, or positive providing
incentives for good performance. The ECC contains optional provisions for
damages, such as penalties for the late completion or poor performance of the
facility; positive incentives are discussed in section 6.5.
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o Using administered pricing systems to handle uncertainties. The ECC provides for
the option of bills of quantities to be used to specify the unit rates for the
work to be done without contractually fixing in advance the amount of work.
Similarly, arrangements for adjusting agreed prices for inflation are included.

o Providing conflict-resolution procedures. Although standard forms do not replace
the option of using the national legal system for redress, they often provide for
less expensive and time-consuming conflict-resolution procedures within the
contract. The ECC provides for the appointment of an adjudicator jointly by
the employer and the contractor or consultant.

o  Specifying standardised operating procedures. The ECC provides a whole book of
flow charts showing how each decision to adjust the contract in detail should
be handled.

e Dosting credible commitments. One of the parties offers another a hostage which
is forfeited if relations break down. This is normally done through bonds in
construction projects, and these are an option within the ECC.

o DProviding arrangements for the measurement of supplier performance. The supervisor
is allocated the responsibility of providing quality control of suppliers” work in
the ECC.

The ECC recognises that uncertainty is reduced through the project life cycle,
and contracts formed later in the project life cycle have more fully specified
conditions than those formed earlier. For instance, the provisions relating to the
achievement of the desired quality of conception and specification by the consult-
ant are less onerous than those relating to the quality of realisation on site by the
contractor. Suppliers of the former are only obliged to perform their obligations
with ‘reasonable skill and care’, while the obligations of those for the latter are
strict and must be in accordance with the works information. Similarly, detailed
requirements for the management of schedule, budget and quality of conformance
by the contractor are provided, while those for the consultants are much looser.

Experience® with the second edition has shown that the contract cannot just
be left in the drawer — it is designed to be a proactive tool for governing the
project coalition. In particular its time-paced processes are relatively demanding in
terms of managerial capacity and some under-staffed project teams have inadvert-
ently generated liabilities for themselves through not meeting the deadlines they
contain. The collaborative basis of the contract also caused problems for project
managers used to working with forms of contract which require different behav-
iour for their effective operation. Some contractors lost money on ECC contracts,
and adjudication levels associated with the contract were relatively high. The third
edition attempts to clarify some of the issues around ‘compensation events’, and
clarify wording of clauses more generally.

6.5 Contractual uncertainty and risk allocation

Where the client decides that its workload does not justify establishing an in-
house capability, or where internal governance costs outweigh the gains from
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6.5.1

reducing information asymmetry, the client as principal needs to hire one or more
agents to provide the resources required for the project. If the level of information
available at contract formation means that simple contracting is not viable, then
a dhoice of three basic types of complex contract is available: fee-based, fixed-
price and incentive contracts.

Fee-based contracts

Fee-based contracts are those where goods and services are provided at an agreed
rate as a function of an agreed parameter. Fee-based contracts are used where it
is possible to identify broadly the type of resources required but not the amount
required. Such contracts are typically used in high-uncertainty situations, such as
in the early stages of design®. Indeed, they are the predominant way of procuring
architectural and engineering design services. In construction, there are two main
ways of letting fee-based contracts. The first is what is known under the ECC as
a cost-reimbursable contract, where the parameter is the costs incurred by the sup-
plier itself on the basis of an agreed rate (frequently time-based) for the provi-
sion of the required resources (typically skilled people). The second is where the
parameter is the price of the contract let for the execution of the works on site.
This percentage fee approach is more common and many countries have national
systems for establishing these rates — the German federal Honararordnung fiir
Architekten und Ingenieure (HOAI) is one of the most comprehensive (see
panel 6.1). Such an approach does not exist under the ECC. Fee-based contracts
are strongly associated with supplier selection through appointment and concours
in the context of a separated procurement route.

Panel 6.1 The HOAI

The HOAI has the force of law for all publicly funded projects, and is widely followed by the
private sector. The version of January 1996 provides for the calculation of the remunera-
tion of suppliers of 12 basic types of architectural and engineering design service (interi-
ors, acoustics, geotechnics, etc.) at five levels of project complexity for both new build and
refurbishment. Remuneration is based on a percentage of the value of the works on site,
broken down by nine project phases. Where additional services are required by the client,
these are to be supplied on the basis of an hourly rate. Negotiations between principal and
agent typically revolve around the complexity of the project proposed.

6.5.2 Fixed-price contracts

Fixed-price contracts are those where the price is fixed for the supply of an
agreed amount of work. They can either be a true lump sum, where the con-
tract price 1s fixed, or be subject to after-measurement when the precise quantity
of work to be done is not known in advance. The latter situation is common in
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groundworks. Fixed-price contracts are used in situations where a large amount
of information is available, and so the contract is relatively complete at the time of
agreement. Such contracts frequently contain provisions for minor adjustments to
the price to take account of inflation or variations in the quantity of work to be
done, through the use of bills of quantity. This type of contract is the most wide-
spread for the procurement of execution services on site, and is strongly associated
with competitive tendering as a selection method, discussed in section 5.3.4.

Incentive contracts

Incentive contracts mix features of both fee-based and lump-sum contracts, and
are considered optimal under neoclassical auction theory’. There is a wide vari-
ety of such contracts, but what unites them is the attempt to provide positive
incentives within the contract to motivate consummate supplier performance
through gainsharing between the parties. Incentive contracts usually consist — in
the terminology of the ECC — of a target price (TP) for the facility consisting
of an estimated actual cost (AC.,) for inputs required to construct the facility, plus
a percentage fee (F) to cover suppliers’ overheads and profit. If outturn AC, is
greater than the estimated AC,, then the contractor pays (i.e. not reimbursed for)
an agreed share of the excess; if AC, is less than AC,, then the contractor is paid
an agreed share of the saving. These relationships need not be linear and can be
capped to limit the risk of one of the parties relative to the other. For instance,
a guaranteed maximum price (GMP) for the facility caps the risk of the client, as
illustrated in Fig. 6.2, while a guaranteed maximum liability (GML) caps that of
the supplier, as illustrated in Fig. 6.3.To encourage cost-saving proposals from the

Gain (i.e. negative variance)
A

Client’s
savings
Contractor’'s
_[rewards . ACo > AC,
<
ACo < ACe o, Contractor’s
S, risk
S
. A
Budget sanction (AC,)
GMP

v
Loss (i.e. positive variance)

Fig. 6.2 Incentive contract with guaranteed maximum price (GMP).
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Fig. 6.3 Incentive contract with guaranteed maximum liability (GML)
(source: adapted from Knott, 1996).

contractor, the ECC provides that the percentage fee on the AC, is ring-fenced
on any item where proposals from the contractor result in savings on AC,, and
is paid as if the saving had not been achieved. Other performance criteria, such
as schedule, may also be gainshared in the manner illustrated in Fig. 6.4, and the
incentives may also include bonuses on criteria such as number of defects or lost
hours because of accidents. Case 6 illustrates in more detail some of the tools of

incentive contracting.

Bonus : project early
A

Gainshare (£)

P Late

Early «¢
Time (days)

Target date \
Cap

v
Penalty : project late

Fig. 6.4 Gainshare schedule incentive scheme (adapted from Scott, 2001).
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6.5.4 Appropriate contract type

Different contract options offer difterent risk profiles in terms of allocation of
responsibility for the costs of changes in the specification, illustrated in Fig. 6.5.
The full cost-reimbursable contract effectively writes an open cheque to the sup-
plier, and so detailed auditing systems are typically in place to justify invoices and
minimise opportunism — time-sheet management becomes a major task. However,
such contracts tend to be of relatively low value and are used under conditions of
high uncertainty.

Client
responsibility

Supplier responsibility

Fig. 6.5 Responsibility for changes in the specification.

In effect the client is investing in a process of uncertainty reduction so that in later
contracts, typically let for much larger amounts, greater risk transfer to the supplier
can take place. Percentage fee contracts tend to offer more protection for the client
because they are much less open to opportunistic behaviour on the part of the sup-
plier, which cannot directly influence the parameter used to calculate the fee. Fixed-
price contracts transfer most risk to the supplier, although even here the supplier is
usually protected against changes generated from sources beyond its control. Where
the fixed price is based on unit rates, such as a bill of quantities, the uncertainties
in the precise amount of work to be done are shifted to the client, which opens
up a margin for opportunism in the pricing of the unit rates. Incentive contracts
allocate responsibility more equally between the parties, with a GML favouring the
supplier and a GMP favouring the client, as shown in panel 6.2.
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Panel 6.2 Laing in Cardiff

If Laing’s managers could have better judged and controlled the risks involved during
the construction of the Cardiff Millennium Stadium, the loss of almost £30m on a £100m
project could have been prevented, thereby helping to avoid the sale of Laing’s 150-year-
old construction company for £1.00 in September 2001. Apparently, the initial mistake
was to greatly under-price the job by tendering on the basis of ‘sketchy’ designs, coupled
with the use of the GMP contract. It is claimed that the numerous project risks included
problems such as managing a ‘tricky site’; the long-standing conflict between the owner
of a neighbouring site and the client, which led to a refusal to allow crane overswings; and
problems in ensuring safe egress from the stadium in the case of an emergency. Laing,
under the terms of their contract, could neither speed up the delayed works at a later
stage, nor buy time, without incurring large penalties which they could not recover.

Sources: http://www.barbourexpert.com; http://www.ft.com (accessed 07/06/01); Financial
Times 28/09/01.

One of the main problems with both fee-based and fixed-price contracts is
that they create perverse incentives for the agent. Under fee-based contracts, it is
in the interests of the agent to generate work to be done, for themselves in cost-
reimbursable contracts and for the contractor in the cases of percentage fee con-
tracts. There is certainly no direct incentive to minimise the costs of the project,
subject to the constraint that the client will cancel the project if the price rises to
the point where the NPV becomes negative. Third-party value engineering exer-
cises, which are discussed in section 10.5, are an attempt to manage this type of
opportunistic behaviour. Similarly, those tendering for a lump-sum contract have
an interest in maximising the contract value, subject to the constraint that they are
competing with others for the contract. For this reason, different clients pay dif-
ferent prices for technically similar facilities in accordance with tenderers’ percep-
tions of what the market will bear®. Incentive contracts are an attempt to remove
these perverse incentives by creating efficient contracts which balance the costs of
risk bearing against the incentive gains that result.

For incentive contracts to be efficient, the following conditions need to be met:

e Improved performance needs to provide a positive benefit to the client greater
than the cost of the incentive — there is no point in motivating the early comple-
tion of part of a building if the building is not usable until it is entirely complete.

e The drivers of performance need to be within the control of the party moti-
vated — it is not appropriate, therefore, to include additions to budget and
schedule generated by problems with regulatory approval within the gainshare
calculation. Moreover, as most savings come through changes in specification,
incentive contracts are more appropriate for motivating the members of inte-
grated and mediated coalitions, rather than separated project coalitions.

e The rewards from consummate performance need to be greater than the pen-
alties associated with perfunctory performance, otherwise effort will focus on
minimising loss rather than seeking gain.
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e Gains and losses need to be accurately measurable — this is a major reason why
they are largely inappropriate for contracts for the supply of design services.

e The benefits of improved performance need to be greater than the costs of
measuring performance. This is not always the case — see panel 6.3.

Economic theory generally assumes that principals are risk neutral and agents
are risk averse’. As defined in section 13.4, risk neutrality is the condition where
the decision-maker is not prepared to pay a premium to reduce risk; risk aver-
sion is the condition where the decision-maker is prepared to pay a premium
to reduce risk, or requires a premium to accept risk. As a result, the gainshare in
incentive contracts tends to be skewed towards the supplier, and GMLs tend to be
lower than the potential rewards as shown in Fig. 6.3 where the supplier is being
induced to accept more risk. However, public sector clients tend to be more risk
averse than theory presumes, and so favour GMPs as discussed in Case 6.

Panel 6.3 BAA pavement team

All runway and apron work for BAA — the leading UK airport operator — was undertaken
through a 5-year partnering agreement with AMEC, signed in 1995. The partnership was
run by an integrated management team, allowing AMEC to spend much more time on
planning individual projects. By 1998, costs had been reduced by 24%, and no extensions
of time were required. Initially an incentive contract was in place, but after 2 years it was
found that the quantity surveyors were spending 30% of their time calculating the gain-
share. However, enough trust had been built up that the partnership switched to a cost-
reimbursable contract, thereby reducing transaction costs in the shape of four quantity
surveyors.

Sources: Bennett and Jayes (1998); Construction Productivity Network Report, Technical
Day 2 (1999).

6.6 Governing the contract and the role of third parties'

The additional arrangements required to govern complex rather than simple con-
tracts are transaction costs borne by the parties. On top of the transaction costs
identified in section 5.3 incurred in minimising adverse selection problems in
supplier procurement, those incurred in minimising moral hazard are as follows:

e Costs of preparing and agreeing the contract with the selected supplier. These
are much reduced if standard forms of contract are used.

e Costs of dispute resolution, including adjudication, arbitration and litigation.
These costs are not only the fees paid to adjudicators, arbitrators, courts and
legal advisors, but also the opportunity costs of the staff time involved in par-
ticipating in such actions.

e The costs of hiring third parties to undertake measurement of contractual per-
formance and enable adjustment of the contract.
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It is this last group of costs which is, arguably, most substantial, perhaps adding
a further 10% to total contract price in addition to the transaction costs associated
with the selection of suppliers from the relevant market. Thus making a total of
25-30%. So it is to this group of costs that we turn our attention.

Third parties are used extensively in the administration of construction project
transactions in three main ways:

e measurement of performance by the supplier against contractual commitments;
o speedy adjustment of minor details of the contract;
e a first line of dispute resolution between the client and supplier.

The provenance of these third parties is important. Unlike the situation in France
and Belgium, under the professional system in the UK — see Case 2 — there is
no third party during design for product integrity issues. For execution, the third
party responsible for quality under the separated procurement route is the agent
from the design contract, typically called the ‘engineer’ or ‘supervising officer’.
This is illustrated in Fig. 6.6.

O—O)

Principal (client) Agent (architect/engineer)

Project definition

Project execution
Control (architect/engineer)

Principal (client) Agent (contractor)

Fig. 6.6 Principal, agent and third party in the professional system.

The fundamental problem with this arrangement is that should problems arise
because of the inadequacies of the design — and this is a frequent problem — the
third party is naturally tempted to resort to its agent role and protect its position
in relation to the client, rather than to act impartially to resolve the problem. The
ECC has addressed this issue by separating the role of the supervisor from respon-
sibilities for design.

Measuring the quality of realisation poses a number of difficulties in con-
struction, particularly while the project is in process. Such interim measurement
of achievement against schedule and budget is vital to allow interim payments
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to be made to the supplier, and is also required where the contract allows for
after-measurement to determine actual quantities of work against the estimate.
Measuring the quality of conformance in-process is required because many vital
aspects of conformance quality are hidden once the facility is complete.

The supervisor under the ECC is responsible for measuring the quality of
the work produced by the supplier. The French bureau de contréle, presented in
panel 2.1, verifies that the design solutions proposed by the architect are structur-
ally sound and conform to the building regulations. In the UK and comparable
systems the principal quantity surveyor is typically charged with the responsibility
for measuring the work completed in a period for the valuation of interim pay-
ments; this is the responsibility of the project manager under the ECC. Such valu-
ations are even more important in the case of incentive contracts, because AC
also needs to be measured.

Uncertainty is never fully removed from the contract, even after works have
started on site. The client requires a delegated decision-making capability to
make adjustments to the contract should compensation events arise — these are
the responsibilities of the project manager under the ECC. Under the UK sys-
tem, the principal quantity surveyor is charged with valuing the financial implica-
tions of such adjustments. In France, the bureau de contréle approves any changes in
the specification arising from such adjustments. One of the reasons that the client
hires a third party to carry out these measurement and adjustment functions is
that the actor can then also provide a first stage of dispute resolution between the
principal and the agent.

A notable feature of governance in the UK and many other countries is that
while it is normal for there to be provisions for third parties in fixed price and
incentive contracts, this is much less common with fee-based contracts, although
France, with the bureau de contréle, is an exception here. Yet, given the high levels
of uncertainty such contracts are typically formed under, and the potential for
opportunism that a cost-reimbursable contract allows, this is puzzling. The answer
to this puzzle is that there is, in effect, a quasi third party in the shape of the
national certification system for designers. Thus in the UK, the professional insti-
tution provides quality assurance of the skills of its members and a code of ethics
in the execution of responsibility. Risks to clients are also mitigated through pro-
fessional indemnity insurance to cover loss and the highly risk-averse behaviour
generated by unlimited liability in partnerships. However, perhaps most impor-
tantly, selection by appointment means that reputation is enormously important
for fee-based suppliers. Gaining a reputation among clients for opportunistic
behaviour would quickly lead to commissions drying up.

However, there are systemic problems with such third-party governance of
transactions, where the third party is in contract with the principal alone but is
expected to act impartially on behalf of both principal and agent. The first prob-
lem is that the requirement for impartiality is heroic, particularly as many of the
adjustments required will be because of a lack of consummate performance dur-
ing the design phase. Secondly, a perceived lack of impartiality means that the
agent also measures its own performance as a check on the calculations of the
third party reporting to the client — the ‘man for man marking’ of contractor’s and
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principal quantity surveyors is an example of this — thereby generating even more
transaction costs.

6.7 The dynamic of adversarial relations

The attempts by clients to manage the problem of moral hazard and reduce the
scope for opportunistic behaviour by the contractor have the tendency to generate
vicious circles of adversarial behaviour between the parties, as illustrated in Fig. 6.7.
Chris Chapman and his colleagues!! authoritatively demonstrate how the desire
by the client to get the ‘best deal’ creates a dynamic of adversarial relations in
which transaction costs escalated as production costs appear to be pushed down.
An important element in the adversarial relations dynamic is that of control. Clients
determined to ensure that the keen prices obtained through competitive tendering
are not competed away through opportunistic behaviour by contractors deploy
a third party — the principal quantity surveyor. An extensive apparatus of in-
project cost control has evolved which, given that the contracts are typically fixed
price, can do little more than manage the shape of the project’s cash-flow S-curve.
Contractors respond to these control techniques by developing their own quantity-
surveying capabilities, adding to site overheads and generating the distinctive twin-
hierarchy of site management, with the contract manager focusing on time and
quality and the site surveyor focusing on cost. As costs are largely determined by
design decisions in competitive tendering on complete designs, and contract prices
are fixed through that process, there is little real opportunity to reduce costs — this
is a cost-control rather than a cost-reduction process.

Client Compet_mve
tendering
Audit & Adversarial Trim
control relations margins

Opportunistic

behaviour
‘Avoid Over- Complete
litigation engineer specification

Responsibility

. <+«—— Client
for design

Fig. 6.7 The dynamic of adversarial relations and over-engineering (source: Winch,
2000c).
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This dynamic of adversarial relations interacts with a second dynamic of over-
engineering in the manner illustrated in Fig. 6.7. Clients are naturally concerned to
pass complete responsibility for the design to their professional advisors. Designers
wish to protect themselves against litigation for defects in their designs, but they
face the possibility of opportunistic behaviour from contractors. The concern
to minimise opportunistic behaviour by contractors obliges designers to specify
the product completely, yet their (inevitable) lack of experience with site proc-
esses means that their specification decisions do not reflect site conditions or the
capabilities of contractors. This creates rigidity in the design which tends not to
be fully optimised in relation to the problems of construction. It also encourages
designers to allow high safety margins in their designs leading to over-engineered,
and hence costly, designs. In the absence of the ability to change the specifica-
tion to better match their capabilities, contractors maximise their flexibility.
Contractors retain, therefore, a preference for craft forms of work organisation,
which delegate considerable control over the work process to the operatives, par-
ticularly in the form of the gang organisation discussed in section 7.5.This in turn
freezes the construction technology, preventing contractors innovating to reduce
the pressure on their margins. As a result, further opportunistic behaviour occurs.

It is through these two self-reinforcing dynamics that competitive tendering,
despite its emphasis on lowest price, does not actually deliver low production
costs; in addition, it generates very high transaction costs. The requirement that
designs be fully specified at tender makes heroic assumptions regarding the com-
petence of architects and other designers in the technical details of a wide range
of construction technologies, and the ability of the client to keep requirements
fixed over a period of years. In practice, designs are rarely fully specified, changes
are inevitable, and so complex contracts develop that enable such changes to be
negotiated. Principal quantity surveyors become guardians of the contract on
behalf of the client, making sure that the possibility of opportunistic behaviour by
contractors keen to recoup the profit margins that have been competed away dur-
ing tender is minimised. The cycles of adversarial relations and over-engineering
are in place, at the expense of removing any incentive for any actor to reduce
budget costs as opposed to control costs against an agreed budget.

6.8 Alliancing

What, then, is the way out of this vicious circle? One way is through allianc-
ing, which can be used even if the conditions for framework agreements identi-
fied in section 5.6.4 are not fully in place enabling the formation of an infegrated
project team. There will always be situations of relatively high or low uncertainty
when fee-based or lump-sum contracts will be appropriate, but for an increasingly
large middle ground of transactions, incentive contracts are appropriate because
they create positive incentives for consummate performance. Effective incentives
within the contract require new ways of working. In particular, they require that
the supplier’s accounts for the project are open to the client. Under the ECC, the
contractor is obliged to keep records open to inspection by the project manager
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at any reasonable time, detailing the calculation of AC, and the handling of com-
pensation events that involve subcontractors. The scope for opportunism is much
reduced because the scope for withholding information is much reduced. In
return, the supplier can gain additional profit by bringing AC, below AC..

In the past, clients have tried to minimise moral hazard through ever more
detailed control over their suppliers, deploying more onerous contract terms and
hiring third parties to watch over them. However, none of this altered the basic
relationship between the parties — post contract, the supplier had more informa-
tion and lower switching costs than the client. Alliancing is an attempt to redress
the balance. By providing positive incentives for the sharing of information, the
chance of the vicious circle being broken is increased to the benefit of both par-
ties. If alliancing leads further to a framework agreement, then the switching costs
of the supplier are also increased and power is more evenly balanced between the
parties. Panel 6.4 illustrates the benefits of alliancing, while Case 6 explores alli-
ancing in the context of the ProCure 21 framework agreement.

Panel 6.4 Alliancing for road building

The Tunstall Western Bypass Phase 2 was a relatively small project (£10m), but well
illustrates the potential of alliancing, even within the context of traditional relationships.
Selected by competitive tender, Birse signed a traditional ICE Fifth Edition contract with
Staffordshire County Council. However, the tendering procedures were changed to pro-
vide the bidders with much more background information than usual; the bidders were
encouraged to submit alternative design proposals and asked to nominate their own con-
tract period.

Once the project was awarded, a two-day facilitation workshop was held attended by all
principal parties, and a project charter was signed between the client and Birse, as pre-
sented in panel 16.6. This was followed up 3 months later by another workshop. Project
staff were co-located, and also made a value engineering agreement — effectively, an
incentive contract which shared cost savings of £400 000. A £6m risk associated with
landfill was averted, and the contract was expected to be completed 11 weeks early on
a 67 week schedule.

Source: CIB Working Group 12 (1997).

The overriding aim is to align the goals of the client and its suppliers to gener-
ate a win-win culture on the project and a high level of transactional trust. The
main means of gaining alignment are as follows:

e The use of incentive contracts, linked to open-book accounting, with the
gainshare calculated at the level of the project as a whole, and a clear agree-
ment on how the gainshare is to be apportioned between the difterent alliance
members.

e The appointment of an integrated supply team on the basis of the best person
for the job; see section 7.6 for more on integrated supply teams.
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e A clear statement of the project mission, so that all parties know what they are
getting into.

e A clear statement of what is meant by project completion, so that the gain-
share can be calculated.

e The establishment of a project supervisory board where all the alliance mem-
bers are represented by senior staff not directly involved in the project. The
aim is to provide a forum where diftferences can be aired openly but confiden-
tially; see Case 16 for an informal version of this.

e The co-location of staft from the different resource bases to develop a com-
mon project culture; see Case 15.

e The appointment of outside consultants to facilitate team building at project
inception, and also to act as coach through the project life cycle when the
going gets sticky.

e The use of an underlying contract that is sympathetic to alliancing, such as the
ECC.

e The agreement of a project partnering charter, which is a statement of intent
to behave in a collaborative rather than competitive manner, and is not legally
binding — a vital clause is ‘to have fun’.

None of this can work, however, without the right quality of people on the job — fun-
damentally this is the difference between the success of the Emirates Stadium project
and the failure of the Wembley National Stadium project as shown in panel 6.5.

Panel 6.5 A tale of two stadia

Two new stadia were completed in London during 2006 — the 60k seat Emirates Stadium
for Arsenal Football Club (contract value £220m) and the 90k seat Wembley National
Stadium (contract value £445m). Both used the same JCT with Contractor Design form
of contract and negotiated a GMP with novation of consultants. One was finished on
schedule and budget; the other over a year late with major losses for the contractor and
its supply chain. Although smaller and without a signature arch, the Emirates Stadium was
arguably as complex as Wembley because of the need to construct two bridges over rail
lines to improve access and to work around an operating waste disposal facility in the early
phases. Both suffered the same market conditions for labour and materials, in particular
steel; both had risk-averse novice clients; both suffered tortuous fundraising and had to
interface with multiple stakeholders; and they shared specialist stadium architects HOK.
So why is there a difference? A review of the two projects suggests the following.

e Contractor experience. Sir Robert McAlpine is a highly experienced UK contractor with
a number of similar projects to its credit, including the Eden Project in Case 17, and its
project director had 37 years experience with the company. Multiplex was an Australian
newcomer to the UK, and failed to recruit experienced UK people as it set up its organi-
sation despite rumoured £1m ‘golden hellos’.

e Clientcapability. Wembley National Stadium Ltd. was, in effect, a special-purpose
vehicle for the project which initially lacked adequate management systems to provide
oversight of the project. This was resolved by the appointment of a new chairman with
a construction industry background, but only after the selection of Multiplex. Arsenal’s
lead on the project was its former managing director who had 56 years experience with
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the club and was informally supported by a number of fans with experience at the high-
est level in property and construction.

e Early contractor involvement. McAlpine was selected early and worked on a reimbursable
basis during design development until the target price was negotiated, together with the
steelwork fabricator Watson. Although Multiplex was selected during design develop-
ment, there is no evidence of its involvement in the process, and if the will were there, the
ongoing investigation into the probity of its appointment might have prevented any actual
involvement.

e Low balling. Multiplex is generally reckoned in the industry to have ‘bought’ the project.
A proposal to retender the project even though the original tender process was cleared
of fraudulent manipulation was rejected on the grounds that there was not a high
chance of obtaining a lower one. As the Chairman of WNSL later put it ‘Multiplex was
the only firm that would build Wembley for a fixed-price deal available at the time. No
UK contractor would touch it’.

e Management style. Multiplex’s aggressiveness became legendary as it pincered itself
between a low fixed price and rapid inflation in labour and materials. It starved subcon-
tractors of cash, thereby provoking them to use hold-up tactics. Most notably, Cleveland
Bridge, the contractor for the steel arch, walked off site in 2004 claiming systematic
underpayment and bullying tactics. Multiplex found out for itself how large switch-
ing costs can be as the project was delayed for months and the replacement contrac-
tor would only work on a reimbursable basis. There have been no public complaints
regarding McApline’s treatment of its supply chain.

e Trust. During the funding crisis on the Emirates Stadium in 2004 all the consultants
stood down, but McAlpine kept a small unfunded team progressing the project for-
ward and ensured that the works completed so far did not deteriorate and no over-
all schedule delay resulted just as they had on the Eden Project. During this time, it
also instructed Watson to buy steel in advance because price rises were expected. As
a drector of the structural engineers Buro Happold put it ‘Buro, HOK, and McAlpine
have a history of working in partnership and we know how to solve problems together.
We can talk openly and frankly and create a no-blame culture. Simple stuff, really’.
At Wembley, Multiplex’s management style meant that trust was reduced to the point
where WNSL and Multiplex would not go on site at the same time, which made the
commissioning and hand-over processes very difficult to handle and engendered
further delays and costs. Morale was very low amongst the workforce with fester-
ing industrial relations. As one ‘site source’ put it ‘I've been working in this industry
for 25 years and I've never seen so many people who think fuck it, who gives a shit’.

The outcome with the Emirates project is a highly satisfied client and team. The outcome
with the Wembley project is indeterminate because of the amount of litigation that Multiplex
has instigated after losing an estimated £100m on the project, but by the end of the project
five subcontractors had already gone into administration because of their problems on the
project, while a sixth had to be bailed out by Multiplex. Cleveland Bridge nearly failed in
2003, and faced massive claims from Multiplex. Multiplex was sold to a Canadian com-
pany in 2008. WNSL has done rather better — the schedule overrun will soon be forgotten
and English football has a magnificent stadium at a rock bottom price.

Sources: Building various issues; NAO (2003).
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6.9 Summary

Informed by principal/agent theory, this chapter has identified the problem of
moral hazard in construction procurement and defined it in information terms. It
has shown that attempts to reduce opportunism through standard forms of con-
tract have tended to generate a vicious circle of adversarial relations. The use of
incentive contracts in the context of an alliance relationship between the par-
ties was suggested as a way of breaking that vicious circle. Having explored the
relationship between the principal and the agent, our attention turns in the next
chapter to relations between the agent and those it recruits to help it meet its
obligations to the client.

Case 6
NHS ProCure 21

The UK’ National Health Service has a massive requirement for constructed
facilities of various kinds for the delivery of health care, and a considerable
increase in the budget for capital investment after 1997 stimulated strategic ini-
tiatives to ensure consummate project delivery. However, individual procurement
decisions are devolved to around 600 individual trusts and foundations around
the country, and so clients are typically inexperienced. For large hospitals, PFI as
defined in Case 2 was preferred, while for primary care facilities a form of PPP
known as Local Improvement Financial Trusts (LIFT) was favoured. For the large
amount of investment that was not suitable for either PFI or LIFT and therefore
financed directly from taxation, the ProCure 21 framework initiative was devel-
oped in England. Piloted during 2002, the framework was rolled out nationally in
2003 for 5 years and has since been extended to 2010. It was extended to minor
works (<£1m) in 2007. The framework was reviewed in 2005 as part of a more
general administrative reform within the NHS which generated significant uncer-
tainty around the framework, but it has since revived, and similar frameworks were
adopted in Wales and in Scotland in 2008.

The framework is managed centrally by the Department of Health through
a small dedicated office. Principal Supply Chain Partners (PSCPs) each pay £170k
per year to be a member of the framework and then compete with each other
for projects. Initially there were 12 PSCPs but 4 withdrew during 2006 on the
grounds that they were not winning enough work. NHS trusts and foundations
are not obliged to use ProCure 21, so the framework agreement needs to be sold
to them on its merits as an effective way to procure facilities. The principal selling
points are improved predictability in delivery, free support in dealing with VAT
issues, and at least 6 months oft the schedule because all PSCPs are pre-qualified
at initial selection to be members of the framework and there is therefore no obli-
gation to follow EU procedures for each project. For instance, following a fire at
one hospital the PSCP was selected in 8 days. By August 2008, 179 schemes over
L 1m and 37 under £1m had been completed and 41 schemes were on site.

The foundation of ProCure 21 is a gateway process which provides multiple
entry points for the PSCP as shown in Fig. 6.8. The selection of SOC, OBC or
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Fig. 6.8 The ProCure 21 process (source: ProCure 21 Guide v 5.0, Fig. 18).

FBC for PSCP entry depends on the ability of the PSCP to add value — the greater
the mission uncertainty, the greater the benefits of early entry. PSCPs are selected
by interview based on expressions of interest against a scheme information pack
and shortlist selection criteria. The criteria typically include experience, proposed
supply chain, capacity and proposed management team. Implicit in the ProCure 21
approach is that the PSCPs will present as integrated supply teams, but approaches
vary and it is unclear how integrated the supply chains actually are.

Early formation of an Integrated Project Team is enabled through a Launch
Workshop where all internal stakeholders are represented including clinicians. The
project is then managed by a Delivery Team typically consisting of the Project
Manager representing the client, a Site Agent representing the supply chain, and
a user/clinician of the facility. The Delivery Team reports to a Principals’ Group
typically consisting of the Project Director, a senior director from the PSCP and
a senior clinician. There may also be a Project Board within the Trust, or one
Principals’ Group may have oversight over a number of Delivery Teams. The Task
Groups actually doing the work are managed by the Delivery Team as shown in
Fig. 6.9.

One output of the launch workshop is a project charter; a second is a joint
action plan that takes the project through phases 1, 2 and 3 to the signing of the
construction contract mandated as an amended version of NEC 2 Option C (tar-
get contract with activity schedule) — see the first edition for a discussion of NEC
2. This occurs at the end of scheme design (co-ordinated 1:50 drawings with
planning permission). Benchmarking for the GMP is provided by the departmen-
tal cost allowance guidelines from the central DoH database and the cost advisor
appointed by the client. This is supported through the project life cycle by the use
of the benchmarking toolkit developed in collaboration with the OGC.

It is expected that all value management proposals and associated innovations from
the PSCP will have been discussed and agreed prior to confirmation of the GMP,
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Fig. 6.9 ProCure 21 integrated project team structure (source: ProCure 21

Guide v 5.0, Fig. 14).

which allows for gainshare with the PSCP on a 50:50 basis up to a cap of 20% of the
GMP.The maximum the PSCP can gain is thus 10% of the GMP. The trust can invest
its share of the gain back into the project to provide additional benefits. There is no
painshare with the NHS trust; the only changes to the GMP allowed are changes in
scope and compensation events under the contract, which are absorbed by the client
risk allowance. The structure of the GMP is shown in Fig. 6.10.
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Fig. 6.10 ProCure 21 GMP structure (source: ProCure 21 Guide v 5.0, Fig. 23).
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Notes

The completion of scheme design and the agreement of the GMP are the basis
for signing oft the full business case. That signature allows the project to proceed
to the delivery phase. Realisation is managed by the project manager as defined in
the contract, and the client always pays the lesser of cumulative cost or cumulative
value expressed in the earned value curves (see section 10.8). Accounting is done
on an open-book basis, with monthly payments authorised by the cost advisor. At
project completion the outturn price and the data from the benchmarking toolkit
are uploaded to the ProCure 21 team centrally and any gain or pain is appor-
tioned. A review workshop is also recommended, and participants are eligible to
join the ProCure 21 Club to share best practice.

Facilities procured under ProCure 21 are generally cheaper and quicker to
build than conventional procurement with greater cost certainty (i.e. a tighter dis-
tribution around mean costs), and appear to perform better than the industry as
a whole on KPI measures.

Sources: http://www.building.co.uk (accessed 13/08/08); ProCure 21 Guidelines
v5.0 (2007); http://www.nhs-procure21.gov.uk (accessed 13/08/08).

1 Hamilton, A., Madison, J., and Jay, J. (1961) The Federalist Papers. New York, Mentor Books,
p. 346.

2 The concept comes from Williamson (1985).

Masten et al. (1991) provide the classic analysis, while Chang and Ive (2007a,b) develop it in the

context of construction projects.

The analysis here draws very much on Stinchcombe’s 1985 work on North Sea oil contracts.

See Eggleston (2006) for a brief summary of this experience.

Bajari and Tadelis (2001).

McAfee and McMillan (1986).

See Fine (1975).

Milgrom and Roberts (1992).
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Gruneberg, S., and Ive, G. (2000) The Economics of the Modem Construction Firm. London,
Macmillan.
The companion to Ive and Gruneberg, it provides an authoritative guide to the economics of the
construction firm.

Murdoch, J., and Hughes, W. (2000) Construction Contracts: Law and Management (3rd ed.).
London, Spon.
A comprehensive guide to the principles of construction contracts from a managerial point of
view.
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Communicating and Decision-Making. New York, Free Press.
Perhaps the best application of the concepts of transaction cost economics to managerial problems.
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Chapter 7

Managing the Dynamics
of the Supply Chain

7.1 Introduction

‘I do as little as possible for a firm but as much as I can when working for
myself’.

Max Gagg!, a self~employed bricklayer, encapsulates one of the central issues in man-
aging the dynamics of the supply chain — how agents can effectively motivate the
delivery of the required resource inputs to the project. The previous two chapters
analysed the business-to-business relationships between the client as principal and its
suppliers of construction resources as agents. This chapter turns to examine how the
suppliers ensure that they now mobilise the resources required to meet their commit-
ments to the client. They may decide to use existing resources that are available in-
house, or they may choose to procure them from one or more additional firms — what
is known as the make/buy decision. In the first case, the process of mobilisation and
motivation is essentially an operational one, with the management of human resources
at its core. In the second, further firm-to-firm relationships are formed which are
termed subcontracts to distinguish them from the direct contract between the client
and its principal suppliers. In turn, these subcontractor firms then have to make the
same make/buy decision. Thus, a chain of firms linked through a series of contracts
can develop behind the first-tier suppliers in direct contract with the client. This chain
of firms linked through a series of contracts has become known as the supply chain. On
some projects, several tiers of suppliers may develop within a supply chain — in Japan
in particular, four or five tiers are not unusual.

This chapter will explore how these first-tier suppliers manage the mobilisa-
tion of resources — both internally and through the supply chain. First, a more
formal definition of the issues will be proposed in terms of the problem of the
vertical and horizontal governance of transactions. Then the argument will move
on to examine the mobilisation and motivation of internal resources — essen-
tially focusing on the employment relation and its variants. The management
of the supply chain of external resource bases will be the focus of the balance
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of the chapter. Most of the governance issues here are very similar to those in
the relationship between the client and the principal contractor, so attention
will be directed towards those features of governance specific to the subcontract
relationship.

7.2 Horizontal and vertical governance

In order to make the argument here clearer, it is useful to distinguish between
vertical and horizontal transaction governance. Vertical governance focuses
on the shifting set of transactions between the client and its first-tier suppliers.
Depending on the level of integration of the project coalition structure chosen,
the number of vertical transactions can vary from one (for a completely integrated
project coalition) to more than 50 (for a construction-management type mediated
project coalition, ranging from the acoustics engineer to the facade package con-
tractor). Behind each one of these vertical transactions there may be one or more
tiers of horizontal transactions. Where all resources mobilised are in-house to the
supplier, no further external transaction needs to be governed; where an exten-
sive supply chain develops, there may be a large number of horizontal transactions
which need to be co-ordinated. These relationships are illustrated in Fig.7.1,
which captures the difterent types of contracts that are deployed within the con-
struction project value system illustrated in Fig. 1.1. The external ones in the
horizontal dimension are usually called the supply chain; the vertical ones can use-
fully be defined as the project chain. The relative importance for the construction

@----------- » Horizontal governance
i Vertical Project chain Supply chain
;governance
) Second-tier
Principal Client supplier
contract
Human | “First-tier supplier |1 Second—tler N Thlrd-per
resources |, L supplier | supplier
i —=5""- Sub-contract
! First-tier supplier | L Second tier
Employment supplier
relation

Fig. 7.1 Horizontal and vertical governance in the project value system (source:
Winch, 2001).
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project manager of the supply chain and the project chain will depend on the
procurement route chosen by the client.

The governance of both vertical and horizontal transactions is subject to
the same three contingencies that were identified in Fig. III.1 — uncertainty, fre-
quency and asset specificity. However, choosing the most appropriate govern-
ance mode is usually easier for horizontal transactions than for principal contracts,
because the scope of work for each contract is less and therefore the impact of
each factor is easier to determine. While the provision of resources in-house by
the client is unusual, and tends to be restricted to transactions under very high
uncertainty, it is much more common in horizontal governance. Indeed, by def-
inition, at some point in the supply chain there must be a switch to in-house
resource supply.

Vertical governance becomes horizontal governance through the process of
integration. In the classic meaning of the term, (vertical) integration means the
integration of companies up and down the supply chain, such as a car assem-
bler purchasing its component suppliers. However, in project-based industries,
where projects and firms are arrayed in a matrix as shown in Fig. 1.4, integra-
tion means moving up the project chain towards a single point of responsibil-
ity in an integrated project coalition — often known as an integrated supply team.
Its inverse is fragmentation into a large number of principal contracts, such as in
mediated project coalitions. Integration may also imply integration along the sup-
ply chain — there are certainly advocates of this — but actual examples are rare in
construction®.

7.3 Internal resource mobilisation

Internal resources are essentially human resources. It is human information
processing which reduces uncertainty and solves problems, thereby adding value
to plant and materials. So it is on the management of human resources that our
attention is focused. This is a complex and wide-ranging topic, central to the fifth
first-order project process — maintaining the resource base. The discussion in this
section will be limited to those aspects of the management of human resources
that set the framework for the relationship between employer and employee — in
particular, the employment contract.

At the centre of the employment contract is a hierarchical relationship; indeed
it is this that distinguishes it from a business-to-business commercial contract and
is the legal test of an employment contract — see panel 7.1. Typically, employ-
ment contracts provide for the employee to put themselves at the disposal of the
employer for a period of time to undertake a broadly specified range of duties.
Most commentators are impressed by how loosely defined employment contracts
are compared to commercial contracts. The reason for this is that what is pur-
chased in the (labour) market is the resource itself, not the output from mobilising
that resource’. Once purchased, the resource has to be mobilised efficiently and
effectively to meet the needs of the firm — the problem of organisation which is
explored in PartV.
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Panel 7.1 The employment contract

Under English law, there is a clear and important distinction between the employment con-
tract and the commercial contract, and most jurisdictions have a similar distinction. The
commercial contract is a contract for services. In other words, suppliers form a contract
with a customer to supply a specified good or service. The customer does not desire to
either know how the supply of that service is organised or be responsible for the supply.
The contract is formed between two independent and equal parties which have no respon-
sibility for each other as organisations. An individual can enter a contract for service as
a self-employed person. An employment contract, on the other hand, is a contract of serv-
ice. Here the employee puts himself or herself at the disposal of the employer, who may
direct the employee to carry out any task within reason. Around the employment contract
are a large number of obligations, such as the obligation to provide a safe system of work
under health and safety legislation. The contract is formed between a strong and a weak
party, and much of trade union action and employment legislation is designed to ensure
that the employer does not exploit its relative power to the disadvantage of the employee.
The test of whether a self-employed person is in a contract for service or a contract of
service is made according to the facts of the case, and not the letter of the agreement,
and this usually involves a test of the amount of control the alleged employer has over the
daily activities of the alleged employee, or the extent to which the employee is integrated
into the employer’s organisation. Increasingly, the English courts have been defining self-
employed construction workers as employees to ensure that legal obligations to deduct
income taxes and the like are enforced.

The employment contract is subject to exactly the same set of governance factors
as the commercial contract, where asset specificities take the form of job-specific
skills. Broadly, skills are either general or job specific — while the former are the
product of education and general training programmes, the latter are the result of
learning on the job, reinforced by job-specific training. Pre-contract asset specifici-
ties are rare for human resources in construction — most employees are recruited for
their general skills because job-specific skills, by definition, tend not to be transfera-
ble between organisations unless they are very similar, or the recruiting organisation
wishes to copy in some way the employee’s former organisation. Post-contract asset
specificities arise through learning — processing information into knowledge on the
job as uncertainties are reduced. Thus, for human resources, asset specificity is a func-
tion of frequency, in that asset specificities (job-specific skills) are generated when
employees learn to do the job better next time. Situations of low frequency where
any learning will not be required in the future will generate low asset specificity,
while situations of high frequency where learning through practice rapidly increases
the value of the employee to the organisation will generate high asset specificities.

Figure 7.2 illustrates the dimensions of uncertainty and asset specificity along
which employment contracts are formed. Where asset specificity and uncertainty
are low, sequential spot contracting — which usually takes the form of piecework —
1s viable. Task assignments are specified completely in advance and recompensed
upon completion. Variations in task assignment lead to renegotiation of the
contract each time. As asset specificity rises, contingent claims contracts become
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Fig. 7.2 Governing the employment relationship.

more viable, where the set of possible task assignments is specified in advance
through very detailed job descriptions. Task assignments, or at least the rules for
making such assignments, are frequently negotiated through collective bargain-
ing with trade unions, rather than individual bargains struck by each employee,
and such arrangements typically include formal procedures for renegotiating
task assignments. The reasons that contingent claims contracts are preferred over
sequential spot contracts in higher asset specificity situations are the following:

e There are economies of scale in bargaining once a year, instead of for each
new assignment, particularly where the workforce is large.

e Employees tend to be risk averse and to demand a premium for accepting the
risks to their future income associated with sequential spot contracting.

e Ethical considerations tend to view sequential spot contracting unfavourably —
both trade union and regulatory pressures tend to disfavour it.

e Where asset specificities are generated, opportunism by employees in order
to improve their bargaining position quickly undermines sequential spot
contracting.

Where uncertainty is higher, but asset specificities tend to stay low, the authority
relation is more appropriate. Here the constraints to job assignment tend to be
the general skills of the employee, but within that range they can be reassigned to
a number of different jobs. Hierarchical relations tend to be clearly defined, and
they are often gendered in that the more junior employees are typically women.
Employees in such jobs do not build up large asset specificities. The returns from
learning on the job are fairly limited — an experienced employee is more valu-
able, but not that much more valuable, to the employer than a trained but inex-
perienced one. A classic example of this kind of work on construction projects is
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secretarial and administrative work. The greatest asset specificities can be gener-
ated when the execution of the task requires significant levels of trust, such as
a nightwatchman.

Where both uncertainty and asset specificities through learning are high, a col-
legial relation is more appropriate, where the hierarchical nature of the employ-
ment relationship tends to be suppressed and a much more egalitarian culture
reigns. Here, the process of tackling uncertainties stimulates considerable learning,
and hence employees build up asset specificities. Under an authority relation, this
learning would tend not to be mobilised — the task of the employer is to release
the creative energy of the employees and this is best done through developing
teamworking and leadership skills, as will be discussed in Part V. Many jobs in
construction fall within this category, particularly among design and project man-
agement roles. It is also very much the culture of small building firms, where ‘fra-
ternalism’ exists between the builder and his operatives, with personal relationships
carrying them through uncertain periods when there is no work for a particular
trade, often mediated by the builder’s wife*.

One important implication of sequential spot contracting is that, particu-
larly in times of boom, switching costs for workers are low — they can leave as
soon as they have been paid and find work on another site the next Monday.
Such instability in human resource availability can pose a significant threat to the
schedule, particularly in the closing phases of the project. For this reason contin-
gent claims contracting can yield dividends, particularly as it allows the devel-
opment of retention-orientated bonus schemes of the type shown in panel 7.2.
A second is that different pay rates around the site can cause pay disputes on the
basis of equal pay for equal work. Again, a shift to contingent claims contract-
ing where overall site agreements are negotiated with the trade unions, as on the
Heathrow Terminal 5 and London 2012 Olympics sites, can yield significant ben-
efits®. A third is that workers can also generate their own version of the hold-up
problem because those in key operations — typically tasks on the critical path or
in logistics — can threaten to strike, thereby disrupting progress®. Again, reliance
on sequential spot contracting rather than contingent claims contracting arrange-
ments negotiated with trade unions makes the project much more vulnerable to
such threats to budget and schedule.

Panel 7.2 Creating commitment to a (de)construction project at Rocky Flats

The decommissioning and closure of the Rocky Flats nuclear weapons manufacturing
facility in Colorado was always going to be difficult. A subsidiary of CH2MHill — one of the
members of the London 2012 Delivery Partner joint venture — Kaiser-Hill won the contract
for the work. The facility had 800 buildings and other installations, some with high levels
of radioactive pollution, and relationships with local stakeholders and regulators were very
poor. Relationships with trades unions were also poor and the accident rates higher than
in the construction industry generally. Yet Kaiser-Hill achieved one of the most rapid and
effective nuclear clean-ups ever by 2005. There are various aspects to this story; here we
will focus on how the workforce was incentivised to perform.
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Kaiser-Hill negotiated a target schedule (see Fig. 6.4) contract with the US Department
of Energy with very high incentive for early completion. Kaiser-Hill then needed to incentiv-
ise the workforce. It faced two different problems in doing this — workers might shirk so as
to spin out their employment longer or they might quit for longer-term opportunities while
their skills were still needed. The solution was an incentive scheme that paid well for early
completion against targets, but not all the bonus was paid immediately. The balance —
called scrip — was put into an incentive pool on a diminishing curve. In the early years up
to 80% of the bonus went into the pool; in later years it dropped to 45%. If the maximum
bonus in the target cost contract were earned, the scrip would be worth $1.00 per share,
diminishing as earnings against the target schedule diminished. Workers who were laid off
retained their scrip in the bonus pool; workers who quit lost their rights to the scrip they had
earned. This arrangement also discouraged workers whose tasks were completed early
in the schedule and were then laid off from completing those targets against schedule in
a way that jeopardised the performance of later tasks in the schedule. The levels of bonus
earned in this way were described as ‘lifestyle changing’. Although there are many idio-
syncratic aspects to the Rocky Flats story, the principle of the delayed bonus pool would
appear to be transferable to other large projects.

Source: Cameron and Lavine (2006).

7.4 Shirking

A particular type of opportunism develops in employment contracts — shirking, or
the Max Gagg problem. The problem rests in the combination of three factors:

o the purchase of the human resource as an employee’s capacity for work, rather
than work done;

e the greater information that the employee has about his or her real capacity
for work and the amount of work they have completed, than the employer;

e measurement difficulties in the amount of work actually done.

When employees arrive at the workplace for the agreed number of hours for
the agreed number of days per week, they have fulfilled the basic terms of their
employment contract and are entitled to be paid. Whether they create any value
while at work is a result of the effectiveness with which they are organised and
motivated. However, they possess greater knowledge regarding both their capacity
for work — particularly how fast they can work — and how much work they have
actually completed. The whole discipline of industrial engineering (ergonom-
ics, work study, etc.) was developed to try and solve this information problem
for the employer. This is an old problem: a traditional interpretation of the Jewish
Passover story is that the Egyptian Pharaoh held a brick-making contest among
the Hebrew slaves and used the results as a standard to set a much higher daily
production quota’. Where the output cannot be directly measured, in terms of
either quantity or quality, there are even more opportunities for shirking. Perverse
incentives can lead to the production of a large quantity of useless components.
Each of the different forms of employment contract is associated with different
ways of solving the shirking problem. Sequential spot contracts are typically used
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where output is easily measurable in terms of quantity, and quality can be effec-
tively controlled. Here piecework payments can provide efficient incentives because
workers are paid directly in relation to their output, and hence shirking costs the
employee, not the employer. Under contingent claims contracts, the full panoply of
industrial engineering is deployed, often in conjunction with the machine pacing
of the work. Under the authority relation, shirking is a much larger problem, and in
a poorly managed work environment, it can become endemic. The promise of pro-
motion is typically the main incentive to perform under the authority relation. For
this reason, the authority relation is often used only where one of the other alterna-
tives is not viable. Motivation in the collegial environment is usually through peer
pressure and the fear of gaining a reputation for being a shirker. Sometimes such
behaviour is reinforced through group bonus or share option schemes, and organi-
sational culture becomes the principal source of motivation.

7.5 The role of sequential spot contracting
in construction employment

A notable feature of employment in construction in many countries is the exten-
sive reliance on sequential spot contracting, particularly for skilled operatives®.
This can take many forms; sometimes it is temporary employment, where staff are
employed for a period of days or weeks and assigned to a specific task, and then
laid oftf when that task is completed. Rates of pay are agreed task by task, although
sometimes these are regulated by trade unions as in US ‘union shop’ construction.
The dynamics of this approach during the post-unification construction boom in
Berlin are shown in panel 7.3. A second approach is the use of agency workers,
but perhaps the most widespread approach is to use gang organisation, where work-
ers agree to undertake an assignment for a lump sum — a pure piece-rate system.
Under some jurisdictions, such as the UK, gang members have the formal status
of being self-employed but, as shown in panel 7.1, this status is open to challenge
because such workers remain within a hierarchical relationship with the employer
and do not trade as independent businesses.

Panel 7.3 Mobilising human resources in Berlin

The construction boom in Berlin after die Wende drew workers from all over Europe, much to
the horror of the German construction trade union, IG Bau-Steine-Erden. Pubs such as The
Oscar Wilde at Oranienburger Tor acted as labour exchanges for Irish workers, for instance.
On one project — Galeries Lafayette in Friedrichstadtpassage — almost all the workers for the
structural works executed by the largest Austrian construction firm, Maculan, were recruited
locally, but few were German. Self-employed gangs were formed from homogenous national
gangs, led by a ganger who could speak some German. For example:

e Formwork for ceilings: Portuguese (70 workers)
e Formwork, steel placement and concreting for walls: Italian and (former) Yugoslavian
(70 workers)
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e Formwork, steel placement and concreting for walls: Austrian and (former) East German
(25 workers each)
e Transport on site and cleaning: Hungarian, Czech and Yugoslavian (20 workers)

Only the Austrian workers had some experience of this type of construction work. They,
together with the East Germans, were Maculan employees. Those from Eastern and
Southern Europe were from rural areas and trained on site. To obtain a workforce of 70
workers, Maculan recruited 400 and put them to work for a week. At the end of the week,
330 were dismissed and the other 70 given further training. Maculan went into liquidation in
1996.

Sources: Syben (1996) and research by Sandra Schmidt.

These types of arrangements were common in most manufacturing and
primary extraction sectors during the nineteenth century. Sequential spot
contracting — known variously as internal subcontracting, the bargain system, the
butty system or tasking — was the employment contract upon which the indus-
trial revolution was built. However, construction differs from all other manufac-
turing industries in that it did not make the transformation which started in the
late nineteenth century whereby the ‘invisible hand’ of the market was replaced
in industry after industry by the ‘visible hand’ of managerial capitalism and the
large-scale corporation emerged. It was these newly emerging corporations which
led the shift from sequential spot contracting to contingent claims contracting.
Scientific management, premium bonus schemes and collective bargaining with
well-organised trade unions became the norm in industry after industry, until
challenged by new managerial methods from Japan after 1970 which, in essence,
took contingent claims contracting to new levels of sophistication’.

The construction industry has not made this shift to managerial capitalism; the
contractual relationships between employers and employees in the UK construc-
tion industry of the late 19th century look very similar to those that exist in the
industry over a century later'?. The reasons for this are beyond the scope of this
book, but they are deeply rooted in the industry recipe analysed in section 2.2.
The point to be made here is that a very important reason for the shift from
sequential spot contracting to contingent claims contracting was to allow manage-
ment to gain control over the work process'!. For the more romantically inclined,
this is seen as a loss of worker autonomy, but behind it lay the drive to rationalise
the production process which was at the basis of Western prosperity in the sec-
ond half of the 20th century. In contrast, the construction industry remained in
the position where work organisation ‘depended upon the skill and self-discipline
of the individual navvy. The amount of real direction and supervision that came
from the management and the foremen was minimal. The men had a rough idea
of what was needed and got on with it"*%. Nearly 30 years later, a site manager
argued that he did not give detailed instructions on how to organise the work of
bricklayers for fear that the gang would claim against the firm (i.e. opportunistic
behaviour) if the situation changed®.
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There are a number of reasons why this continuing reliance on sequential spot

contracting may be limiting for the development of the industry:

One of the major technological developments behind the shift to large-scale
production, in particular the assembly line, was the development of inter-
changeable parts'* — components that push-fit together quickly and cleanly.
Their introduction meant a shift from the general skills of the skilled machin-
ist and fitter, to the job-specific skills of the machine-minder and assembler.
The construction industry is presently trying to introduce standardisation and
pre-assembly without addressing the human resource governance implications;
we will return to this issue in section 12.10.

The reliance upon the general skills of the craftsman, rather than job-specific skills,
means that it is difficult to innovate in the construction process because any such
innovation requires job-specific training so that the workers can learn how to use
the new technique. Sequential spot contracting stifles process innovation, which
is why it has became so unpopular among managers in most industries over the
last century. This issue is becoming even more important as the growing emphasis
upon sustainability brings unfamiliar technologies to the construction site.

The whole range of performance improvement techniques, ranging from
total quality management and kaizen to the theory of constraints, relies upon
detailed measurement of performance and an understanding of the drivers of
that performance.

Wherever asset specificities are created through learning by employees,
sequential spot contracting means that they will be used opportunistically by
employees rather than captured by the firm as a whole. The use of sequential
spot contracts is only efficient where skills are completely generic and freely
available in an undifferentiated pool, and no learning takes place during task
execution which is of value to the firm.

However, there remain important advantages of sequential spot contracting:

Important production efficiencies arise from the motivation effects of paying
purely on the basis of output — workers are encouraged to self-organise to
maximise output.

Where transaction frequencies are low, the determinate nature of contracts
maximises flexibility — workers can be taken on and let go as the specific task
requires.

Many workers prefer the autonomy of gang organisation.

In some jurisdictions, employer’s social obligations are avoided — for this rea-
son sequential spot contracting on a self~employment basis is not lawful in
countries such as France and Germany.

However, perhaps the most important reason for its continuing importance is that
first-line management in construction tends to lack the training to manage in any
other way. It is deeply embedded in the industry recipe; arguably, this is the most
significant single barrier to improved performance in the construction process.
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7.6 Managing the supply chain

The supply chain for a given project can be defined as the set of firms engaged
in external transactions commencing with a principal contractor and terminating
when external transactions switch to internal ones in the employment relation-
ship. On this definition, a project may have one or more supply chains, depending
on the client’s choice of number of principal contractors. Supply chains may be
switched from project to project complete as in integrated supply teams (IST),
or more normally they are formed anew for each project. Each firm within the
supply chain has to make its own make/buy decision regarding whether to sub-
contract further for the resource inputs it requires, or to use its own employees to
add value. In principle, the supply chain extends right back to the extraction of
the raw materials — iron ore, gypsum, clay, etc. — from the earth, but in practice it
is helpful to limit the analysis to the point where the production of materials and
components becomes construction specific. Thus, a quarry for aggregates is part of
the construction supply chain; a mine for bauxite is not.

Horizontal governance in construction has always involved market transactions
for the supply of specialist skills and services; trades such as roofing, for instance,
have traditionally been the province of specialist rather than general contractors.
Our concern here is to understand the variety of different external governance
modes for different trades. There has long been a debate about why construction
firms subcontract.

e Some argue, in effect, that it is a solution to a transaction cost problem gener-
ated to maximise flexibility in coping with the uncertainties in the resources
required for a particular project®.

e Others argue that it is a solution to a production cost problem, driven by spe-
cialisation to achieve production efficiencies through economies of scale and
the learning curve'®.

Recent developments in supply chain management suggest that both could be
right, depending on the trade supplied. The segmentation of the supply chain into
those suppliers that are relatively critical to the buying firm’s operations and those
which are less critical and can be treated as a commodity is central to effective
supply chain management!”.

Our concern here is with relatively low-uncertainty transactions during realisa-
tion; high-uncertainty transactions will tend to be governed either internally or
professionally, as discussed in section 6.6. Figure 7.3 identifies the external hori-
zontal governance options under low transaction frequency. Where both of these
are low, sequential spot contracts (traditional trade subcontracts) will be favoured.
This is the case for many of the traditional trades where there is a ready sup-
ply of firms to do the work and large asset specificities are not generated during
project execution — one bricklaying subcontractor can be relatively easily replaced
with another. However, this situation should not be confused with the melon-
type contract discussed in section 6.2; it remains a relational contract, even if that
relationship is pretty distant.
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Fig. 7.3 External horizontal governance options for the supply chain (source:
Winch, 2001, Fig. 4).

As transaction frequencies rise, other options become available — it becomes pos-
sible to enter into repeat relationships with suppliers. This allows the development
of a quasi-firm, where trade subcontractors are offered repeat contracts by principal
contractors conditional on satisfactory performance'®. This is most favoured where
the same resources are required project after project, such as in housebuilding. Many
construction quasi-firms are fairly informal — the same firm is used simply to reduce
procurement costs without any strategy for deepening the relationship over time.
However, this is changing with the advocacy of partnered ISTs. The ‘firm’ element
of the quasi-firm tells us that important hierarchical elements enter into the rela-
tionship, but without any of the obligations on the part of the employer that char-
acterise the employment relationship. Smaller firms within the quasi-firm can find
themselves treated in the most cavalier way when it suits the principal contractor. In
other cases — such as Japan — the whole construction industry can form itself into
a series of tiered quasi-firms around the leading principal contractors. In Shimizu,
this tiered ‘family’ is known as the kanekikai which employs a total of nearly 70k
people®.

Where asset specificities are higher — either pre- or post-contract — problems
emerge of potential opportunistic behaviour by the subcontractor. There are vari-
ous ways in which this can happen.

e The subcontractor owns a proprietary technology required for the project.

e The client specifies the use of a particular supplier — the nominated subcontractor.

e A particular subcontractor’s work forms a large percentage of the total cost of
the works, or is at a key point on the critical path, and switching costs arise as
a result as discussed in section 6.3

e The contract contains a local content or technology transfer clause which has
the effect of generating asset specificities for the local partner

[vww .ebook3000.con}



http://www.ebook3000.org

Managing the Dynamics of the Supply Chain 167

Under such circumstances, a consortium between the subcontractor and principal
contractor will be favoured®, thereby minimising opportunistic behaviour by the
owner of the specific asset at the cost of the principal contractor. By providing
for a common incentive framework between the principal and subcontractor, the
consortium arrangement reduces the scope for opportunistic behaviour by the
supplier of the key resource and improves the flow of information between
the parties. These issues most frequently arise on building projects around the
mechanical and electrical (M&E) services packages, and it is noticeable that
it is common for construction firms engaged in principal contracting to own a
subsidiary focused on M&E contracting. Where the same resources are required
on a programme of projects, it may be appropriate to form a joint venture'.

7.7 Managing consortia and joint ventures

The formation of a consortium or joint venture is more complex than the forma-
tion of a traditional subcontract or a quasi-firm. While in the latter, risks are allo-
cated and managed through the subcontract, in the former, risks are internalised
and shared between the partners without the benefit of hierarchy to resolve prob-
lems and disputes. The costs associated with managing the relationships within the
alliance are transaction costs, and are typically higher than those incurred within
a single organisation. Selecting and negotiating with potential partners may be
called the Jane Austen problem — the problem of finding a partner of appropriate
status, wealth and character, defined in panel 7.4.

Panel 7.4 In search of status, wealth and character

The six novels of Jane Austen (1775-1817) provide a witty satire on the world of the
English squirarchy at the turn of the nineteenth century — a world in which a successful
marriage was everything for a woman, yet one in which notions of romantic love were
starting to develop. The problem of finding for their daughters husbands who combined a
position in society to match their own (or better), were rich enough to support their daughter
in a manner appropriate to that status, and were moral and trustworthy taxed many a par-
ent. A potential match often failed on one or more of these criteria, and mistakes were
often made. While Jane Austen’s novels tend to have a happy ending, the same is not
always true for strategic alliances between firms.

In terms of status, the partner firms have to possess complementary resources so
that the whole of the alliance is greater than the sum of its parts in terms of value
generated to balance the additional transaction costs incurred. This is the central
rationale for the formation of a joint venture. Unless the partners to the alliance
bring complementary resources, there is little reason for them to come together
and every reason for them to separate should they find out that the dowry was not
what was expected. For instance, Medicing, one of the prime supply chain part-
ners in ProCure 21 presented in Case 6, is formed from three regional builders to
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enable them to ofter coverage over the whole ProCure 21 area; they have decided
not to bid to be a member of the Scottish equivalent because they have no local
partner there.

In terms of wealth, the firms have to be equally capable of bearing the risks
shared within the alliance. Integrated consortia are jointly and severally liable for
contract execution, they operate with a common budget and they divide profits
and losses at project completion in proportion to the original investment made by
each partner. The inability of one partner to meet its obligations shifts that respon-
sibility to the others. For instance, the size of some framework agreements such as
UK Ministry of Defence Regional Prime Contracts valued at up to £700m over
5 years means that suppliers prefer to share risks with others through forming
joint ventures.

Not all members of alliances are able to share risks equally. For instance, prin-
cipal contractors on international projects are often required to enter consortia
with local suppliers as part of the market entry criteria. Sometimes these firms
lack both assets to back their full participation as well as complementary skills — in
effect the team is not very integrated and they are little more than subcontractors
in terms of their relationships with the principal contractor. For instance, under
framework contracts, the client may expect the IST to include suppliers of design
and other consultancy services. Such firms are rarely able to share risks on an
equal basis with the much better capitalised contractors, which is one reason why
ISTs are probably closer to a quasi-firm than a joint venture.

In terms of character, the firms have to have working practices that are simi-
lar enough to allow them to function eftectively together. Firms difter on many
dimensions — organisational culture, management practices and strategic intent.
Unless the partner firms have the same basic objectives for the joint venture and
are able to adapt their existing management systems so that they are compatible
with those of their partners, problems are likely to arise. Organisational cultures
are more deep rooted and less amenable to change — they are often the biggest
stumbling block to successful joint venture management. Many commentators on
joint ventures focus on differences in national cultures as a major management
problem in international joint ventures. However, there is no solid evidence that
these problems are actually any worse than those caused by differences in organi-
sational cultures between firms of the same nationality. International construction
projects work in English and are rooted in an engineering culture that favours
fact over opinion. Certainly, on the Channel Fixed Link project, organisational
cultures were more of a problem than national cultures. This process of courtship
played an important role in the development of the Dioguardi and Beacon rela-
tionship, presented in panel 7.5.

Panel 7.5 The Beacon Dioguardi strategic alliance

In the autumn of 1995, a 60:40 consortium of Beacon Construction of Boston, USA, and
Fratelli Dioguardi of Bari, Italy, successfully bid for the construction of the Italian Chancery
in Washington, DC. This success was the highest point to date of an international partner-
ship that had been evolving for over a decade.
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The seed for this alliance was meetings between the chief executives of the two compa-
nies — who also held professorial positions at local universities — at academic conferences.
The motive was the deep recessions in their respective local markets which led to a formal
‘International Bridgehead Agreement’ being signed in early 1992. The opportunities were
particularly challenging projects for which each needed additional expertise. Thus, Beacon
helped Dioguardi with developing the business case for the refurbishment of the derelict
Margherita Theatre in Bari, while the favour was returned through deploying Dioguardi’s
technical skills in constructability analyses of the New England Holocaust Memorial and
the redevelopment of the Beth Israel hospital in Boston.

At the heart of the partnership are common interests and complementary skills. Both
firms have experience throughout the whole facility life cycle from inception to operation,
and strong operational skills. They are both medium-sized with strong regional bases and
reputations. Both have reputations as good employers, and senior management inter-
ested in reflective practice as witnessed by their active involvement with local universities.
However, Beacon'’s skills are more process orientated with its focus on feasibility studies,
construction and supply chain management, and facility management. Dioguardi’s skills
are more product orientated with its willingness to put its own capital at risk to finance
projects, strong design capabilities, patented and proprietary structural systems, and skills
in refurbishing historic buildings. The development of these different capabilities reflects
both the strategic decisions by senior management and the character of domestic con-
struction markets. In appropriate combination, they strongly reinforce each other.

Source: Pietroforte (1997).

7.8 The dynamics of supply chains

The externalisation of resource — base mobilisation of resources through a supply
chain generates a specific dynamic which causes a number of managerial problems
where tasks are dependent on each other in a parade of trades”. The problems are
generated by the interaction between two phenomena:

e Task execution is subject to random variations in duration, particularly in con-
struction where process capability — see panel 12.3 for a definition — tends to
be relatively underdeveloped.

e In facing the uncertainty generated by such variations, independent decision-
makers at the resource-base level tend to act in their own interests rather than
in the interests of the parade as a whole.

These two phenomena can reinforce each other so that the random variations
increase in amplitude simply because of system eftects, without there being exter-
nal random events to affect the system (i.e. the parade) as a whole. These phenom-
ena are the subject of well-known management games — MIT’ beer game and
Goldratt’s matchstick game — as shown in panel 7.6.

Behind both of these games is a very serious point about the system-level
effects on processes made up of discrete tasks or decision points. While each
individual task within the process is executed as efficiently as possible and every
decision is taken rationally, the effects at the level of the process as a whole are
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Panel 7.6 Simulating supply chain dynamics

In Goldratt's The Goal, our hero takes a troop of scouts for a hike. Frustrated by the ina-
bility of the single-file troop to keep together, he plays a game with the scouts involving
the passing of matchsticks in a sequential process made up of mess bowls ranged along
a picnic table, each staffed by a scout. The transfer of matches from one stage of the
process (mess bowl) to another is determined by the roll of a die by the scout responsible,
unless constrained by lack of matches in the bowl. Despite stable demand for output of
matches from the process, and an input of matches to the process matched exactly to
demand, the process as a whole fails to meet demand, and in-process stocks rapidly
build up in an unpredictable manner. The problem is that the process as a whole is not
managed, and that there are no buffers in the process to absorb random shocks.

MIT’s beer game has been played thousands of times since the 1960s, and shows
how a single one-off doubling of demand can create wild fluctuations in order quantities.
The game consists of three teams — retailer, wholesaler and brewer — which are asked to
respond to an unexpected increase in demand for a particular beer. Because of time lags
between order and delivery of 4 weeks, by the time the brewery hears of the increase in
demand through the supply chain, the retailers are starved of product and typically respond
by over-ordering. When the brewery responds to these inflated orders, apparent demand
collapses because the supply chain now fills up with unwanted beer. The problem is that
nobody is managing the supply chain as a whole, and each is perfectly responding to the
problem as they see it. The result is both retailer and brewery lost sales because of short-
age of product and large stocks of unwanted product.

Sources: Goldratt and Cox (1993); Senge (1990).

perverse and negative. Sub-process optimisation leads to total process sub-
optimisation because of the bounded rationality of sub-process decision-makers.
Both Senge and Goldratt are advocates of systems thinking, or the ability to see
the wood for the trees, and use these games as didactic tools. The fundamental
insight of systems thinking is the same as that of sociology as an academic dis-
cipline — that system-level effects structure the behaviour of decision-makers in
patterned ways, and that the only way to understand the behaviour of individual
decision-makers is to understand their function in the system. Further examples
of the insights provided by systems thinking will be presented in section 11.6.

7.9 Clustering the supply chain

The organisation of the resource bases within the construction supply chain has
changed little since the emergence of the trade system described in Case 2. In the
trade system the resource bases were defined around the manual skills required
to work on different materials — carpenters and wood, masons and stone, and so
on. Although construction technologies have developed enormously over the past
500 years, this basic principle of supply chain organisation has not. As technologies
changed, and new ones emerged, they were simply added to the list of specialist
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trades, thereby creating an increasingly fragmented set of resource bases. This is an
important source of inefficiency in both production and transaction cost terms.
How, then, might things be organised differently?

A central organisational principle when decision-making under uncertainty is to
group together responsibility for those tasks which have the greatest interdepend-
ence and hence greatest requirement for information processing between them?.
This is because they will have the most intensive information flows as they collec-
tively solve the problems they are assigned. This solution to the problem of interde-
pendency under uncertainty has recently been developed as an alternative basis for
the organisation of the resource bases in the supply chain — known as supply chain
clusters®*. One of the early implementations of this principle was on the Building
Down Barriers project presented in Case 7 which has had a considerable influence
on the UK’s Defence Estates organisation as a client in recent years.

The organisational principle of construction clusters is presented in Fig. 7.4. It
shows how a core team is responsible for the definition of the facility as a tech-
nological system, developing a budget and a strategy for its realisation. An impor-
tant part of the realisation strategy is the definition of the clusters. The resource
bases are clustered around technical sub-systems of the facility such as its struc-
ture, envelope or services for the processes of developing the detail design and
execution on site. Where appropriate, the cluster leaders can also be members of
the core team. The aim is to gain the maximum of information processing with-
in the clusters, so as to seek efficiencies in production costs while clearly defining
the interfaces between the clusters, thereby minimising the amount of informa-

tion processing required between clusters so as to seek transaction cost efficiencies.
Because the principle of clusters is, in essence, about the supply chain rather than
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Fig. 7.4 The principle of construction clusters (source: Holti et al., 2000).
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7.10

the project chain, it can be implemented within either mediated or integrated
project coalitions. It is currently diffusing within UK public sector projects in
the form of an integrated coalition structure known as prime contracting, which
draws on the experiences reported in Case 7.

Summary

In this chapter we have moved on from the project chain to investigate more
closely the management of the supply chain that delivers construction resources
to the project. Again, the basic problem is one of information — how do principals
clearly express their requirements and motivate suppliers to meet those require-
ments under uncertainty? Where certainty is high — for relatively simple facilities,
or relatively late in the project life cycle — it is possible to write clear and binding
contracts and rely on the market to ensure performance. However, certainty is
rarely high enough for this on construction projects. More elaborate arrangements
are required that allow contracts to be adjusted during project realisation. So far
as the supply chain is concerned, the main choice to be made is between sub-
contracting for the resources or using in-house resources — in particular employ-
ees. The uncertainties inherent in the construction process would encourage most
firms to use in-house resources, but the low levels of transaction frequency make
this difficult. The response has been to set up tiers of suppliers, with relationships
varying from the one-oft to the continuing.

In ‘mobilising the resource base’, we have posed the principal/agent problem
as the central one in construction procurement — how to ensure that suppliers of
resources to the construction project are competent and trustworthy and effec-
tively motivated to play their part in realising the project mission. Many of the
first-tier agents in the project chain then mobilise a further set of resource bases
in the supply chain, creating chains of principal/agent dyads. These chains end in
the employment relation, where the operative workforce is deployed on the mate-
rial flows which are the physical act of construction. In order to help with the
management of the principal/agent problem, clients often turn for help to third
parties, creating relatively complex triad arrangements. The resultant project coali-
tion structures are often complex, chartered by standard forms of contract that
turn market into hierarchy. This part has been aimed at identifying the principles
by which appropriate project coalition structures can be formed to allow effective
governance of the project process. We will return to this issue of governability in
Chapter 13 when we address the issue of risk management.

Case 7
Building Down Barriers

Influenced by its success in reforming defence procurement using the prime con-
tracting concept for weapons and material, the UK Ministry of Defence decided
in the mid-1990s to develop a new form of project coalition for its constructed
facilities. They piloted this new form in the Building Down Barriers (BDB)
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experimental projects. The Army Land Command required new sports facilities at
Aldershot and Wattisham, and these two projects were chosen for the experiment
with new approaches to procurement. Additional funding from the UK govern-
ment allowed a research team from the Tavistock Institute to work with the two
project coalitions on an action research basis to facilitate the process and to cap-
ture their experience for wider dissemination. There are a large number of features
of this project that are of interest — not least the concept of prime contracting in
a construction context; however, this case will focus on the innovative approach
to the management of the supply chain and its mobilisation in the reduction of
both capital and operating costs.
The BDB project went through three distinct phases.

(1) Concept (January 1991 to early 1999). The first step was to appoint two prime
contractors — Laing and AMEC. They then worked with their respective
architects and Land Command to work up the design to beyond stage D
of the RIBA plan of work. During this phase, decisions were taken as to
how the clusters of resource bases were to be organised and their mem-
bers selected. As appropriate, these cluster leaders and other cluster members
participated in the design process. The outcome of this phase was the con-
cept phase submission (CPS), which was evaluated by the Defence Estates
Organisation and Army Land Command, together with fixed prices for exe-
cuting the work from the two prime contractors — £10.8m for Aldershot
and /£4.2m for Wattisham.

(2)  Detail design and execution (early 1999 to mid-2000). In January and February 1999,
the construction contracts were signed — AMEC at Aldershot agreed its price
on a GMP basis with a gainshare formula, while Laing at Wattisham offered to
discount the fixed price submitted with the concept phase submission by 5%
in expectation of savings being found during execution. Both buildings were
handed over early —Wattisham in February and Aldershot in June 2000.

(3)  Proving (mid-2000 to 2002). The prices submitted at the end of phase 1
included the running of the two facilities by the prime contractors for peri-
ods of 15 and 24 months respectively, from handover.

The expectation was that this new form of project coalition would be able to
achieve the 30% cost reduction challenge specified in the Latham Report while
also improving the whole-life cost performance of the facility. Whole-life costing
is discussed in further detail in section 9.7.3. The key tool in establishing these
savings targets was the historic reference cost (HRC) model for each building.
This was an artificial construct generated by pricing from existing records the
capital and whole-life cost of a facility designed to the normal MoD standards.
The HRCs were accepted as being very tight. As Table 7.1 shows, the Latham tar-
get was not achieved; nevertheless, important savings were made against a tough
benchmark by making capital investments (capex) in a higher quality of specifica-
tion to achieve greater savings on running and maintenance costs (opex) over the
facility life cycle; both projects show roughly a 100% return on the investment
in higher quality of specification. Both projects were handed over ahead of time,
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Table 7.1 The evolution of the budget for building down barriers.

capex opex (on NPV basis)
HRC budget HRC budget

Phase 1: Concept phase submission
Aldershot 9.7m 10.7m 16.6m 14.7m
Wattisham 3.8m 4.0m 7.2m 6.7m
Phase 2: Midway (October 1999)
Aldershot 9.8m 10.3m 16.7m 14.3m
Wattisham 3.8m 4.0m 7.1m 6.7m
Completion (final account)
Aldershot 9.8m 10.3m 16.7m 14.3m
Wattisham 3.8m 4.0m 7.2m 6.2m

HRC, historic reference cost.

with excellent safety records and no disputes. User satisfaction with both facilities
is high.

All members of the two project coalitions are reported to have achieved good
margins between 8% and 24%, and some achieved more because of the effective-
ness of the organisation of the works on site. Those firms that did not achieve
their budgeted margins attributed it to poor estimating. Client-initiated changes
to specification after CPS were minimal, accounting for a £ 100k increase in the
HRCs at Aldershot.

The budget at CPS figure was already the result of significant effort in
design development involving formal value engineering, and was fully owned
by the prime contractor. For instance, a significant decision was to invest in
a elatively expensive combined heat and power unit so as to attack more
effectively whole-life costs. There is a general agreement that, on both projects,
the fit and finish of the buildings is good compared to what would have been
expected through traditional design and build. The differences between the CPS
figures and the outturn costs predicted midway through phase 2 in October 1999
were largely aresult of intensive formal value engineering exercises on both
projects. AMEC and Land Command thereby shared savings of £400k. The Laing
figure is the discounted fixed price and cannot therefore yield further savings for
the client against budget. The savings on Aldershot are intriguingly close to the
5% discount offered by Laing on Wattisham. A significant source of savings dur-
ing phase 2 on both projects came from collaboration within the groundworks
clusters between the structural engineer and the groundworks contractor on the
foundation works.

The most difficult clusters to manage were the finishes clusters. These are
inherently diverse, and consist of large numbers of very small firms. Many
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of these firms simply did not have the managerial capacity to engage with the
collaborative approach within the clusters. Here, relationships between the trade
contractor and the prime contractor tended to be much more ‘traditional’ in
terms of the industry recipe described in section 2.2 than with the larger firms
working on the main trade packages. The additional managerial effort required by
the prime contractors for the finishing trades cut into their margins.

The proving period worked extremely well at Wattisham — Laing put a care-
taker on site who handled minor defects and those that he could not handle were
swiftly dealt with by Laing or its cluster members. The facility at Aldershot was
more complex, and also its use patterns changed from those expected at scheme
design. This led to some upgrading of facilities, but also means that the facility is
not fully fit for its current purpose.

A notable feature of the two projects is a sustained attempt to implement the
principles of clustering the supply chain. The overall structure of the project
coalition is illustrated in Fig. 7.5. Around the prime contractor a project core
team was formed which included the designers — architects and engineers —
and the cluster leaders. While there were slight difterences in implementation,
the same basic clusters were used on both projects, as illustrated in Table 7.2.
The table shows how the design work was divided between the designers
working for the prime contractor who were responsible for facility definition —
see section 8.5 for the terminology used here — and those within the clusters
responsible for facility description and execution. It is notable that those cluster
members who made the most of the collaborative arrangements and tended to
make higher margins were those that had their own design capability — this was
particularly important for the early identification of coordination issues with other

clusters.
Client’s team

Core team __

Project level design team
cluster leaders’ team

\Clusters ’

Fig. 7.5 The clustered project coalition structure for building down barriers.
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Table 7.2 Organisation for building down barriers.

Wattisham pilot Aldershot pilot

Cluster leader

Design responsibility

Cluster leader

Design responsibility

Groundwork: Scheme and detail Civils and Scheme and detail
Civil engineering design by core team groundwork: design by core team
contractor consultant advised by Civil engineering consultant advised by
cluster leader contractor cluster leader
Frame and Scheme and detail Dry envelope: Scheme by core
envelope: design by core team; Steelwork team consultant;
Steelwork consultant advised by fabricator detail by cluster
fabricator cluster leader and roofing leaders
and cladding
contractor
Swimming pool: Scheme and detail by Water treatment: Scheme and detail by
Pool contractor cluster leader Water treatment cluster leader
contractor
Internal finishes: Scheme and detail Blockwork and Scheme and detail
Architect by architect, in finishes: Building by architect, in
consultation with other contractor consultation with
cluster leaders cluster leader
Mechanical Scheme by core team Mechanical Scheme by core

and electrical
services: M&E

consultant; detail led
by cluster leader

and electrical
services: M&E

team consultant;
detail led by cluster

contractor contractor leader
Sports Scheme and detail
equipment: by architect in
Sports consultation with
equipment cluster leader
contractor

Sources: Holti et al. (2000); Nicolini et al. (2000, 2001); Building Down Barriers
Evaluation Reports 1-4 (London, Tavistock Institute). See also Cain (2003);
Fisher and Morledge (2002). I am very grateful to Richard Holti for his help in
the preparation of this case.

Notes

1 Fraser (1969, p. 139).
Cacciatori and Jacobides (2005) argue that there has been significant integration on the sup-
ply side, but do not give case examples and largely rely on self-defined images of firms for
evidence of this development. They also identify competing definitions of what ‘integration’
means between different types of firm in the sector.

3 It was Karl Marx (1976) who first identified this distinction, and it is the fundamental under-
pinning of what economists call X efficiency, and the rest of us call management.

4 See Goftee and Scase (1982).
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Lumley (1980) indentifies some of the problems, and Cammock (1987) explores one solution
through a pre-site agreement. See also Frenkel and Martin (1986).

The classic case here is electricians who are both relatively highly skilled and need to be sched-
uled late in the project. Both the Heathrow Terminal 5 and Wembley National Stadium projects
suffered such problems — the electricians on Heathrow were outside the project agreement
negotiated for building workers (http://www.building.com accessed 22/08/08).

According to Milgrom and Roberts (1992, p. 233).

See Winch (1986) for a review of the literature on construction labour markets.

Milgrom and Roberts (1992, Chapter 10).

Compare the account in Price (1980) with that in Winch (1986, 1998a).

Braverman (1974).

Sykes (1969, p. 30).

Interview, West London, 17/03/92; see also Green (2006) for a view from ‘below the waterline’.
Hounshell (1984).

See Ball (1988).

See Eccles (1981a).

Dyer et al. (1998).

Eccles (1981b).

Cox and Townsend (1998).

Clark and Ball (1991).

The usage of the term joint venture in the construction industry is not in accord with the
wider use of the term in economics and management. Consortia are, in essence, temporary,
while joint ventures usually share equity participation and are often indeterminate in length.
The classification used here follows mainstream practice, rather than construction practice.

The term comes from Tommelein and her colleagues (1999) who have developed Goldratt’s
matchstick game into a construction supply chain simulation called Parade Game.

Thompson (1967) was the first to articulate this principle explicitly.

The concept was developed independently in the UK and Finland — see Gray (1996) and
Lahdenperi (1995).

Further reading

Cousins, P, Lamming, R., Lawson, B., and Squire, B, (2008) Strategic Supply Management: Principles,

Theories and Practice Harlow, FT Prentice Hall.

Lorange, P, and Roos, J. (1992) Strategic Alliances: Formation Implementation and Evolution. Oxford,

Blackwell.
An overview from the leading analysts of managing joint ventures and consortia.
An authoritative text on the principles and practice of supply chain management.

Torrington, D., Hall, L., and Taylor, S. (2008) Personnel Management: HRM in Action (7th ed.). Harlow,

FT Prentice Hall.
The leading authoritative text on human resource management.
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Riding the project life cycle! is the process by which the project mission is
defined at greater and greater levels of detail through time, and different types
of resources are mobilised as the level of detail becomes finer through a process
of progressively structured sensemaking. The fruits of the intense intellectual effort
early in the project life cycle start to become physically manifest on site until at
completion, all the information required for the project is embodied in the con-
structed asset. This part will identify both the managerial approaches to manag-
ing this information flow over the life cycle as a whole, and the large number of
techniques that have been developed for managing different parts of the life cycle.
What all these different techniques have in common is that they are all coping
with the fundamental problems of reducing uncertainty in the project informa-
tion flow, and they all consist of decision-making cycles as specified in the generic
information loop shown in Fig. IV.1.

Revise Set
objectives | objectives

Take corrective
action

Continue
unchanged
if performance
meets
objectives v

Decide Measure
on action performance

Compare
performance
with objectives

Fig. IV.1 The generic information loop.

The information loop starts with the setting of the objectives; this may be at
the level of the project mission as a whole, or the work for the following day as
appropriate. Indeed, establishing the appropriate wavelength for the control loop is
one of the principal project management tasks. The principle usually adopted here
is the ‘rolling wave’, illustrated in Fig. IV.2. Longer term objectives are set in broad
terms, while nearer term objectives are set more precisely. This is because more
information is typically available for what is to be done next month than for what
is to be done next year. As uncertainty is progressively reduced — particularly in
the design and execution phases — planning at a greater level of detail becomes
possible and control loops become more intense. We will see many examples of
both the information loop and the rolling wave in the following chapters.
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% Complete

v

Time

Fig. IV.2 The ‘rolling wave’ concept (source: Morris, 1994 figure 60).

The next step is to measure performance and then compare that performance
with the objectives set. This comparison yields one of three options for action:

e continue with the task, or proceed to the next task, if performance is in line
with objectives;

e take corrective action with task execution if objectives and performance are
moving apart — do remedial work, supply more resources, change the specifi-
cation and so on;

e reassess objectives if the original ones are no longer achievable because of new
information becoming available.

These loops look very different earlier in the project life cycle compared to later
as options close down and the loops become tighter. For instance, changing the
specification is a widely adopted corrective action during the early stages of
design, but is rarely used during finishing works. Many of these loops are already
well known under ‘brand’ names — plan, do, check, action from total quality manage-
ment or last planner from project planning for instance — but there is an underly-
ing unity to the process. It is the principles that matter, not the branding of the
particular technique.

Some information loops will have very long wavelengths — the longest are, by
definition, as long as the life cycle of the project itself>. The shortest, such as man-
aging a concrete pour, will be measured in hours rather than in days. Many of the
loops are nested inside each other with daily cycles at the lowest level of manage-
ment, weekly cycles higher up the hierarchy and quarterly cycles for the most
senior participants in the project.

The process is essentially one of feedback and control, and the central project man-
agement problem in riding the project life cycle is to establish and maintain appropriate
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information loops for each task on the project. If things are going wrong on the project,
then the failure of an information loop is almost always at the heart of the problem.

e New and surprising information becomes available and objectives have not
been adjusted to cope.

e Tasks are not on budget or schedule, but opportunistic behaviour hides this
information.

e Measurement is not taking place, so nobody knows the level of performance
against objectives.

e Objectives are so poorly defined that it is unclear whether they have been met
or not.

This part of the book will start by presenting in Chapter 8 an overview of the
dynamics of the project process over the life cycle as a progressive reduction of
uncertainty through time, and will show the way in which this dynamic can be
managed through a series of filters or gafes. Chapter 9 will turn to the manage-
ment processes associated with setting project objectives — particularly briefing
and scheme design. Chapters 10-12 focus on the challenges of delivering those
project objectives in terms of budget, schedule and conformance to specification.
Chapters 13 and 14 are more integrative in that they analyse issues that are perva-
sive in the management of construction projects. Chapter 13 focuses directly on
the problem of uncertainty through exploring risk management. This part then
closes with a more detailed examination of the use of information technology to
manage the project life cycle in Chapter 14. However, before starting to investi-
gate these issues, it is worth looking at two cases — one in New York and the other
in London — which show the diversity of challenges facing those responsible for
riding the project life cycle.

IV.1 The rock star of architecture in New York?®

182

David Childs of Skidmore Owings and Merrill (SOM), completing his first major
project in New York, was feted thus by the New York architectural community for
his post-modern Worldwide Plaza building in 1989. He led the SOM design team
in conceiving a 47-storey skyscraper clad in granite, brick and copper, capped by
a aystal lantern. He had fought throughout the project for his vision of what
the final building should look like, no doubt spurred by a very complimentary
review of his initial concept in the New York Times in 1985. In delivering this
vision, Dominic Fonti of the construction managers HRH faced many challenges,
including:

e A running argument between Childs and one of the partners — also trained as
an architect — in the client company ZCWK Associates who preferred a more
pink shade of brick. This argument went on for several months and was only
resolved when Childs backed down as Fonti insisted that the bricks be ordered
so as to keep up with the schedule.
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e Bricklayers who were not allowed — because of union rules — to use a plumb
line which made the vertical alignment of the specially shaped bricks designed
to give a vertical ridging to the facade very slow and difficult.

e Stonemasonry trade contractors who did not have adequate design capability
to engineer the prefabricated granite cladding system, and whose owner spent
much of the project incarcerated in a prison hospital in Atlanta because of his
Mafia connections.

e Lack of competition in the tenders for both the supply of the bricks from
Glen-Gery and the copper roofing by Dahnz because of their idiosyncratic
specification.

e The ordering and delivery of three different colours and over 50 differ-
ent shapes of bricks — all special order items — to meet the architect’s visual
intentions.

e An attempt by HRH to value engineer the copper roofing to increase pre-
fabrication, which backfired because of a number of unforeseen consequen-
tial changes required to install the prefabricated roof components. An earlier
attempt to suggest to SOM that full copper roofing over 700 ft in the air was
a waste of money, and that the same visual effect could have been achieved
with a coated material was so vehemently opposed by the architects that
HRH were told not even to mention such a possibility to the client.

e A misalignment between the top of the brickwork and the eaves of the copper
roof because of inconsistent information on drawings led to expensive refabri-
cation by Dahnz. Whether this was a result of SOM’ inadequate drawing co-
ordination or HRH’s inadequate drawing management remained to be settled
at the end of the project.

Worldwide Plaza was delivered 10% over budget and 4 months late on a 24-
month schedule. This building was let to prestige clients such as Ogilvy and
Mather, then one of the world’s largest advertising practices, and Cravath Swain
and Moore, a long-established New York law practice. The permanent mortgage
of $533m to replace the construction loan was successfully negotiated in May
1989, and overall the project was considered a financial success but it was believed
by both parties to be unlikely that Zeckendorf, the principal partner in ZCWK,
would use HRH in the future.Yet most of the problems on the Worldwide Plaza
project which caused the overruns had their origins in design decisions by SOM
to achieve visual effects. In particular, the choice of specialist cladding materi-
als made HRH’s estimating task very difficult. The resulting choices — beyond
the granite at street level — were felt by many on the project to be pure luxury.
The building is impossible to take in as a whole from street level — the advertise-
ments for the building in the New York Times pictured it from the air. Moreover,
the expensive detailing on the brickwork that clads some 44 floors and the roof
is impossible to see from the ground. The copper roof and associated lantern are
purely ornamental, weatherproofing being achieved by a conventional flat roof
internal to the pitched copper.

David Childs went on to design some of the most prestigious buildings in
New York and Washington, DC, for SOM. Currently he is the project architect for
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the Freedom Tower on the site of the World Trade Center in collaboration with
Daniel Libeskind, which is due for completion in 2012. Its construction is being
managed by Tishman Construction, which built the original World Trade Center.

Power into art*

By 1981, the Bankside power station on the south bank of the Thames in Southwark
was derelict, a victim of the changing economics of electricity generation. The
National Lottery launched by the UK government in 1992 provided a source of
funding for cultural projects, and was seized upon by Nicholas Serota, the Director
of the Tate Gallery. The Tate had always played two roles in British cultural life:

o the repository of British art;
e the repository of international modern art.

The Tate found itself unable to fulfil these two functions in its existing gal-
lery on Millbank, and was seeking a dedicated modern art gallery to match
the Centre Pompidou in Paris and Museum of Modern Art in New York. The
National Lottery’s Millennium Fund allowed it to purchase Bankside and turn it
into a ‘world-class’ modern art gallery — the Tate Modern. With a total budget of
£130m and a construction budget of £50m, this was one of the most expensive
of all the UK’ millennium projects.

Herzog & de Meuron of Basel, Switzerland, won the competition for the
design and developed their vision of a hard, industrial space that both echoed the
history of the building and complemented the art on display. Between 1995 and
2000, the Tate Modern project coalition managed power into art to produce one
of the most successful projects funded by the National Lottery. In achieving this
within budget and with minor schedule overruns, a large number of challenges
had to be addressed by the project management team from Stanhope and the con-
struction management team from Schal (now part of Carillion):

e The site overlapped with that of another millennium project — the Millennium
Bridge — and the design team of Norman Foster and the sculptor Anthony
Caro had a very different idea of how the bridge should land on the south
bank from Jacques Herzog and his Swiss landscape architects Keinast & Vogt.
Attempts at compromise proved difficult and in the end it was left to project
architects rather than design stars to come to an arrangement.

e The residents of a row of three seventeenth-century houses adjoining the site
proved determined in asserting their view of the project, and even went so far
as to find property developers willing to provide additional housing on the site
before they could be sidelined by the project management team.

e The power station was sold to The Tate, warranted free of asbestos, but asbestos
was still found, disrupting work considerably and costing £1.5m to remove, which
was charged to contingency, and losing 2 months on the schedule. The project
ended with Nuclear Electric and The Tate still arguing about responsibility.
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The rooflights over the turbine hall — consisting of glass blocks set in con-
crete — were a major feature which all wanted to retain, but closer inspec-
tion once access was available showed them to be beyond repair. Replacement
was prohibitively expensive, yet the pitched glazed rooflight proposed by the
construction manager did not offer the same quality of light. The suggestion
of a separate light diffuser to achieve the same effect offended the architects’
modernist principles, where form and function cannot be separated — ‘we
don’t do that’, stated the architects. A more expensive compromise was reached
where the diffuser doubled as an access platform for maintenance, thereby
uniting form and function.

The structural steelwork package — tightly fought by the bidders — turned
out disastrously for the trade contractor, Rowen Structures. There were three
main problems. Firstly, Rowen did not realise how much detail design work was
required to prepare working drawings, having assumed repetition where there
was none, and they fell behind in that part of the schedule. Secondly, the speci-
fication called for extensive remedial works to the footings of the new structure
that would support the gallery spaces on the existing concrete retaining wall, and
Rowen did not have the experience required, leading to mispricing and consid-
erable additional man-hours. Thirdly, the difficulties of erecting steel within an
existing building were badly underestimated. The Tate negotiated a reduction of
£ 100k on the budget price of £6.1m for the schedule overrun of 100%, while
it 1s estimated that Rowen lost £1.5m on the contract.

During a pour of the slabs, the concrete pump hired by Birse, the trade con-
tractor, broke down and backup arrangements failed. As the slab would be
understrength if poured in two halves, the proposal was to chip out the poured
concrete from the reinforcement and to start again. However, the structural
engineers designed a special system to tie the two half-slabs together.

The architects made an error in the design of the grand staircase which meant
that on one landing there was a small ledge in the adjoining wall. The project
architect — Harry Gugger — was so mortified by his mistake that he tried
to get the whole stair realigned at a cost of £25k and a 2-week delay. Even
Serota, Director of The Tate, normally accused of indulging the architects,
baulked at this, and so Gugger had to live with his shame.

The company providing the glass covers to the main lighting — Bug of
Austria — proved incapable of scaling their sample panels up to the 4.5m
required on the project, and the lighting tubes could be seen through the glass,
instead of a diffused glow. No solution was fully satisfactory, and the architects
were forced to accept sandblasted glass at considerable expense to Bug.

All the doors had to be stained because the veneer used was taken from too
near the centre of the tree, producing an uneven effect. However, the factory
contracted to do the work burned down one weekend, killing two sheep and
destroying The Tate’s doors.

The project finished within budget, but with a delay on schedule of some 9 months
to handover. However, the Tate Modern successfully opened during 2000 to wide-
spread acclaim — London finally had a world-class museum of modern art. Perhaps the
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single largest item on the agenda of design review meetings was colour. The architects —
dubbed the ‘princes of darkness’ — had a penchant for ‘industrial’ black, while the cli-
ent team had an aversion to gloom. This attention to detail by the client was, arguably,
what made the project such a great success. Project leadership from the Director of
The Tate — Serota — and an intimate involvement from the Tate’s Director of Gallery
Services — Peter Wilson — meant that the client’s desires infused throughout the project,
generating a strong project culture. If it tended to favour the whims of the architect, to
the annoyance of the construction management team, the culture was strongly orien-
tated towards the quality of conception rather than realisation. For its part, the construc-
tion management team was not highly regarded because of its inability to keep project
directors in post — it got through four during the project life cycle, while all other sen-
ior members of the project coalition broadly maintained continuity of personnel.

The Tate project has been a remarkable success. Undeterred by injuries sus-
tained by visitors after a 167m long crack had been installed in the concrete
floor as part of an exhibit, the UK government committed a further /50m to
an extension to the main building in late 2007, again designed by Herzog & de
Meuron. Opening is planned for 2012, but funding difficulties as a result of the
2008 financial crisis for the balance of the £215m budget may cause delay. Herzog
& de Meuron went on to design the stadium for the 2008 Beijing Olympics and
receive the RIBA Gold Medal in 2006. Schal were replaced by MACE for the
management of the extension project.

Riding the life cycle at the process level

As argued in section 1.8, the process level is shaped by the institutional and gov-
ernance levels, and in turn shapes those levels. Figure IV.3 reprises the process
level from Fig. 1.5 and shows how, for a given project mission, riding the project
life cycle is a dynamic interplay between routines, tasks and teams®.

e Routines are the learned practices developed within the industry recipe that
are carried from project to project and then adapted to meet the needs of
particular projects. Routines thereby provide the cognitive resources which teams
will use to decide how to execute tasks; they also generate the representations®
by which disparate teams relate to each other within the project coalition.
Routines therefore specify the how of riding the project life cycle.

e Teams are the human resources allocated from the resource bases mobilised on
particular projects, providing the who of riding the project life cycle. These
issues will be explored further in PartV.

o lasks are the what of riding the project life cycle — the set of tasks that have to
be completed in order to realise the particular project mission typically cap-
tured in the work breakdown structure.

The importance of routines in economic activity was first identified by Richard
Nelson and Sydney Winter who argued that they define the characteristics
of an organisation (its DINA to use a genetic metaphor) and are the basis of its

[vww .ebook3000.con}



http://www.ebook3000.org

For a given project mission

Cognitive Tasks
resources WHAT? ‘\

Teams
WHO?

Routines<_/’/'

HOW?

uRepresentations

Fig. IV.3 The process level.

distinctive capabilities in the marketplace’. Routines have a number of important
features:

e They act as the repository of know-how in the organisation.

e They provide the rules of engagement of the members of the organisation.

e They provide heuristics which economise on information processing and
thereby increase efficiency.

e Their use in particular contexts requires improvisation, and routines are
thereby a source of change as well as stability.

e They provide legitimacy for particular outcomes through perceptions of due process.

e They imply both a procedure and a division of labour, and it is the latter fea-
ture which distinguishes them from individuals’ habits.

Routines can vary from the formally mandated when they take the form of rules,
through management tools and techniques, to informally negotiated and accepted
ways of getting along. They provide the articulation of the industry recipe — see
section 2.2 — at the process level, and have to be continually adapted to meet
the needs of particular projects in interaction with the tasks to be executed and
the teams allocated to the project. Routines are open to both formal interven-
tions through improvement programmes and subject to autonomous evolution.
For instance, the dynamic of adversarial relations discussed in section 6.7 was the
unintended outcome of routines that specified supplier selection should be on the
(apparently reasonable) basis of lowest price competitive bidding, yet the Latham
programme of reforms in the UK is a deliberate attempt to diffuse new routines
for supplier selection which emphasise process integrity issues. Thus the notion of
‘best practice’ in project performance is diffused through the adoption and adap-
tation of recommended routines on particular projects.
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Mediating representations are those produced by routines that allow the devel-
opment of mutual understanding between different teams which need to co-
ordinate their activities® — the BIM presented in Case 14 is an excellent example
of this. Different tasks require different skills and information processing styles
from the teams that execute them, and many of these skills are more tacit than
explicit; translation between information processing styles is required. Boundary
objects may take the form of:

e repositories — providing explicitly shared reference points such as international
standards and regulatory codes;

o standardised formats — providing mutually intelligible ways of presenting infor-
mation such as the Standard Method of Measurement for bills of quantities;

o sketches and models — communicating design intent across teams responsible for
design tasks, with stakeholders, and through to execution task teams’;

e interface maps — providing visualisations of the interfaces between task teams
such as responsibility matrices and Gantt charts.

As we will see in the following chapters, effective use of mediating representations
is particularly important in managing projects because the principal responsibility
of the project manager — see Chapter 15 — is the coherent co-ordination of task
execution teams to realise the project mission, rather than task execution itself.

Routines, tasks and teams are negotiated and renegotiated for a particular
project chartered by its project mission. As the project moves through the life
cycle, the tasks change, and hence different teams are mobilised which deploy dif-
ferent routines. However, prior choices of routines also shape which teams are
selected by which criteria and which tasks are deemed to be in scope to the
project. The co-ordination routines used by project managers for task execution
teams need to be continually adapted to the needs of the particular project while
retaining enough overt good practice to serve as a legitimation for the actions
of the project manager. Thus the project process is indeed a negotiated order in
which ‘the bases of concerted action (social order) must be reconstituted continu-
ally; or ... worked at’'’, and routines provide the raw material for this work in the
context of governance and institutions.

Identifying different types of projects

The dynamic interaction of routines, tasks and teams will vary according to the
type of project, and a basic principle of the information processing approach to
managing construction project is that the dynamics of those processes are contin-
gent on the context of the project. In practice, knowing what kind of project is
being managed is a first step in managing that project eftectively. Some organisa-
tions may only build one kind of building and so need not have such a system,
but many organisations will want to distinguish between prestige head offices
with important symbolic value and functional buildings designed to house routine
back-office functions; between new build and refurbishment; and so on. Case 5
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illustrates how Marks & Spencer’s project strategy changed as the type of stores it
was developing changed.

Different organisations use different criteria for classifying their projects, and
it should be remembered that construction projects are not the only types of
projects that organisations invest in. The UK government might be the largest cli-
ent for construction in the UK; it is also the largest client for IT projects. Such
organisations will typically wish to standardise their formal project routines across
the whole portfolio, not just their construction projects, and to transfer best prac-
tice between project types. Thus we have seen the advocacy of the PRINCE 2
routine for use on construction projects as well as the I'T projects for which it
was developed. Other organisations, such as oil and gas companies, may be highly
project orientated but focused on large-scale engineering projects with construc-
tion as only a small part of their portfolio while wishing to standardise project
routines across their entire portfolio. Some clear analytic principles are required
for classifying projects so that the implications of a particular classification can be
understood and worked through. We need a categorisation (classification based
on analytic principles) rather than a taxonomy (classification based on descriptive
characteristics), while bearing in mind that the simpler the classification system,
the more likely it is to be useful in decision-making.

A number of researchers have considered this problem, and two frameworks in
particular have been influential. One is the goals-and-methods matrix'!, which
classifies projects on how well the goals of the project are known and how well
the methods for achieving those goals are known. The principal problem with
this framework is that the methods for achieving goals are largely a function of
those goals, and so the two dimensions are not at all independent of each other.
A related issue is that the framework is applied to identify the differences between
projects in different sectors (e.g. oil and gas versus IT), rather than within one sec-
tor, suggesting its discriminatory power is rather crude. A second is the novelty,
complexity, technology, pace (NTCP) model' This has four dimensions:

e level of technology on a four-point scale varying from no new technology being
deployed to key technologies not even existing at project inception;

o level of complexity distinguishing delivering discrete technological entities
through functionally self-contained assets that create value in distinctive ways
through to networks of systems functioning to achieve a common purpose. An
example of the assembly might be an elevator; of the system might be a house;
and of the array might be an urban transit system;

e pace identifying whether the project can proceed at a regular pace, is urgent or
is a crisis response;

e novelty in terms of whether the resulting product is a derivative, a new
platform or a breakthrough innovation.

As the authors admit, the typology is based around the technological characteris-
tics of the asset being created and cannot handle projects where ‘soft’ aspects such
as stakeholder complexity and the delivery of outcomes rather than outputs are
important issues in project organisation design. Arguably, the NTCP framework is

189



190

Importance
(for decision-
making
organisation) Jm o

Repeatability

Mission emphasis

N
P

y
Y

Mission uncertainty

Fig. IV.4 Construction project classification model.

more appropriate — particularly on the novelty dimension — for new product devel-
opment (NPD) projects and it could be argued that it is not clear what the differ-
ence between an array and a programme of system and assembly projects might be.

Figure IV.4 presents a typology which can be developed to provide a strate-
gic project classification system. The two dimensions apply the concepts of mis-
sion uncertainty developed in section 1.3 and product integrity developed in section
3.8, and are elaborated to give a dimension of low to high mission uncertainty
and whether the criteria for mission emphasis lie more towards specification or
conception. It can be suggested that these two dimensions capture the relevant
dimensions of the NCTP framework for asset acquisition projects. However,
other factors need to be taken into consideration. One is importance, or the extent
to which the project matters to the client, its supply chain and external stake-
holders. A number of elements combine to contribute to the level of importance.
One is simply the scale of the project — one definition of a mega-project is that
it is a project that affects its environment™. A second is the proportion of over-
all assets at risk on the project — a £100m project may be absolutely critical for
most organisations, but is relatively small change for a global corporation such as
BP. For instance, it can be suggested that many of the difficulties in managing
risk around the Wembley Stadium project presented in panel 6.5 are because it
represented a very high proportion of assets at risk for both the principal con-
tractor (PC), Multiplex UK, and the client, the Football Association. A third is
profile. A project may be large but largely unnoticed beyond the project team,
while a smaller project may have a very high profile for various reasons. Thus the
Wembley Stadium project was not particularly large, but because of the high pro-
file of the stadium in the UK sporting calendar it has received considerable out-
side attention, particularly from the tabloid press.

The fourth factor that needs to be taken into account in strategically design-
ing the project organisation is repeatability. The extent to which the project is
clearly a one-oft in terms of its mission and the means to achieve that mission,
or whether it is similar in its mission to a number of other projects is a crucial
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Notes

variable. Repeatability offers the possibility of organising the project as part of
a programme, and thereby opening up the opportunities oftered by programme
management discussed in section 15.3. Figure IV.4 presents the construction
project classification system proposed here as a four-dimensional framework. The

classification system is to be read as a three-dimensional model for the single
project, with a fourth dimension if it forms part of a programme.

10
11
12
13

I am grateful to Eunice Maytorena for her comments on the introduction to this part.

Of course, the project life cycle itself is embedded within the broader product life cycle
through to deconstruction.

Sources: Sabbagh (1989); Wikipedia (accessed 27/08/08).

Sources: Sabbagh (2000); http://www.building.com (accessed 20/08/08). See also Moore and
Ryan (2000).

The ideas underlying this framework are multiple, but most immediately they derive from the
work of Manning (2008).

There is a considerable literature around the role of objects (boundary or epistemic), artefacts
and the like in processes of knowledge management. We have chosen the term ‘representation’
here because, with René Magritte in La Tiahison des Images, we would argue first that drawings
(and other documentation) are representations of the finally achieved object, not the object or
artefact itself, and second that the terminology of objects and artefacts implies a fixity in the
fluidity of knowledge creation and dissemination.

See Nelson and Winter (1982); see also Feldman and Pentland (2003), Becker (2004) and
Bresnen ef al. (2005) for further insights.

The argument here is derived from the work of Star and Griesemer (1989) and Carlile (2002)
on boundary objects.

See the fascinating special issue of Building Research and Information (35, 2007) on visual
practices.

Strauss ef al. (1971, p. 104).

Turner and Cochrane (1993).

Shenhar and Dvir (2007).

Ed Merrow, in a presentation at the European Academy of Management conference 2006, Oslo.
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Chapter 8
Minimising Client Surprise’

8.1 Introduction

‘The completed work, when constructed in accordance with my designs, will
not only be the greatest bridge in existence, but will be the greatest engineer-
ing work of the continent, and of the age. Its most conspicuous features, the
great towers, will serve as landmarks to the adjoining cities, and they will be
ranked as national monuments. As a great work of art, and a successtul specimen
of advanced bridge engineering, this structure will forever testify to the energy
and enterprise and wealth of the community which shall secure its erection’.

This chapter will explore the inherently fragile tension between aspiration and
achievement in managing construction projects, presenting a perspective on the
project life cycle which places the minimisation of client surprise at the heart of the
project management problem. The contention is that the high levels of uncertainty
at project inception mean that, inevitably, there will be changes from the original
plan — some options will prove not to be viable, while other opportunities will open
up. The essence of the challenge of managing construction projects is to manage this
dynamic through time so that the client, or indeed any other project actor, is not
surprised by the achieved conception, specification or realisation of the facility.

The chapter will start by exploring two very different ways of thinking under
high uncertainty in the early phases of the project. Future-perfect thinking is about
how order is created under high uncertainty to provide a focus for action, while
options thinking focuses on how different potential outcomes can be assessed and
evaluated. Turning to managing client surprise and the gap analysis approach to the
management of service businesses will be developed and applied to the construction
project case. This will then be linked to the project life cycle model using ideas
from the world of NPD where the stage/gate approach is providing much greater
discipline to design project management. Attention will then turn to the issues
raised by the differences in the nature of the information flows between different
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stage-gates, and the implications this has for the nature of the management tools and
techniques that can be deployed at the different phases of the project.

8.2 Projecting a perfect future’

A moment’s thought suggests how remarkable an achievement a construction
project is. Moving through the life cycle shown in Fig. 1.3 is inherently difficult,
and the greater the mission uncertainty, the more difficult the achievement is.
The future is inherently unknown — the implications will be explored in detail in
Chapter 13 — yet each year half the wealth in the UK is invested in ventures into
the unknown world of the future by investment in the construction of facilities.
These facilities will only start to yield their value 2, 3,5 or even 10 years hence.
For instance, London’s Crossrail project was funded for construction at £16bn
in October 2007, with the expectation that the first trains would run in 2017,
28 years after the first government report recommending its construction was
published in 1989. How is this effort sustained over such long periods?

The epigraph to this chapter gives us a clue. John Roebling® championed
New York’s Brooklyn Bridge in the late 1860s and died of a site accident dur-
ing its construction. What Roebling is doing is projecting an idealised notion
of a future state — what will have been achieved at project completion. This is
known as future-perfect thinking in which we conceive of what we will have done
by a certain point in time in order to motive action in the present. For some?*,
future-perfect thinking is seen as a lateral thinking exercise to stimulate crea-
tivity; however, for Alfred Schutz, the Austrian philosopher, such future-perfect
thinking is fundamental to all proactive human action in which ‘the planned
act bears the temporal character of pastness’® in distinction to reactive human
behaviour. Schutz is careful to distinguish such ‘protentions’ from mere fantasy —
the future-perfect state is believed to be realisable and the intermediate steps
towards it identifiable.

Schutz frequently frames his arguments about action in terms of projects, and,
indeed, occasionally uses the metaphor of a construction project to make his
point. More recently, these concepts have been applied to the management of
a major construction project as shown in panel 8.1 where a future-perfect strat-
egy was developed through working back from the desired end state to current
activity. To quote® the Chair of the UK promoter company for the Channel Fixed
Link talking about putting together the deal in the mid-1980s:

‘If T was to sum up the overriding ethos which governed the directors ... it
was the unarticulated faith, difficult to define or explain, but an abiding faith
that we would get there in the end’.

We can suggest that future-perfect representations are very important on projects
because they provide collective resources for ordering the inherent chaos of the
future. As John Dewey’ argues, imagined futures give meaning to present activity,
and in the context of projects they do this in the following ways.
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e By providing orientation for action. From the chaos of all possible future states
the imaginative act of future-perfect thinking pulls out one, or a narrow
range of possible states. These can vary from extensions to the house to
bridges across the Strait of Messina. Engineering and architectural effort can
then be mobilised to test whether the idea is fantasy or not. Proposals for
the Channel Fixed Link veered between fantasy and future-pertect thinking
for over a century before the current technical solution began to crystalise
in the 1950s. Through that time a number of remarkable entrepreneurs from
Watkin and d’Erlanger, through Davidson and a younger d’Erlanger, to the
team under Henderson who put the final deal together invested consider-
able effort and frequently a lot of their own money into nudging the project
forward.

e By providing a point of mobilisation for resources. Projects are not built on
enthusiasm alone; they require large amounts of finance. Even small projects —
such as the extension to the house — require large amounts of capital relative
to existing assets. Sources of finance have to be mobilised through convincing
investors that a particular project merits their attention. This is done not only
through narrative of the benefits of the facility in use, but also through many
different kinds of representations such as artists’ impressions, scale models and,
most recently, 3D visualisations. Similarly, the human resources that will be
required to realise the project can thereby be enthused.

e By providing a focus of debate. Stakeholder key players need to be convinced
of the merits of the project, while potential opposition can be flushed out
and accommodated. Alternative means to realise the project mission can be
rehearsed, debated and evaluated taking into account stakeholder perspectives.

From a sensemaking perspective, future-perfect representations provide enactments
of the potential future states so that further information can be gathered about
the potential viability of those states. The representations thereby provide the
cognitive resources for the definition of the project mission. The process can go
awry from a point of view of the efficient allocation of resources, as the discussion
in section 3.7 indicates, but the rationality of investment appraisal is inherently
constrained because of uncertainty. Future-perfect thinking provides a narrative
that shines a light into the shadow between the conception and the creation, and
thereby reveals information that reduces that uncertainty.

Schutz argues that future-perfect thinking provides us with ‘empty horizons’
that require to be ‘filled in’ to become meaningful. Indeed, he suggests that what
distinguishes future-perfect thinking from fantasy is the ability to identify the
intermediate steps in the process of filling in. The many different routines that will
be discussed in Part IV provide the tools for this filling in. However, as Dewey
emphasises, the filling in of the future-perfect state through the identification of
intermediate stages does not imply creating a plan in an attempt to determine
the future but using ‘foresight of the future’ to orientate present activity. We will
explore these issues again in Case 17, but now turn to the filling in of intermedi-
ate steps, starting with a broad phasing of the project life cycle before moving on
to more focused activities within the rolling wave.
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8.3 Strategies for imagining the future: options thinking

The basic principles of discounted cash flow (DCF) as an investment decision-
making tool were presented in section 3.6. Three important features of the tool are:

e the assumption that the investment being appraised is indivisible and cannot
be broken down into separate but linked elements;

e the assumption that the investment has to be made now or never, and that
there is no value in delay;

e its inherent conservativism because downside risks are mitigated by raising
the discount rate, but there is no parallel mechanism for assessing upside risks
(opportunities).

These three features mean that DCF has great difficulty in handling uncertainty,
and tends to undervalue potentially high risk/high return investments. While
the impact of identified risk events can be understood through sensitivity analy-
sis and simulation, uncertainties which, by definition, are unquantifiable cannot
be so handled. Over the past 30 years a sophisticated way of improving invest-
ment decision-making has been developing by borrowing an analogy from the
world of financial trading. An option is a right, but not an obligation, to invest
(or divest) at some point in the future which may or may not be fixed. Options
are typically purchased for a fraction of the overall investment required, referred
to as the premium for the option. Real options are investments made to keep the
option of a future investment opportunity open, and the most important insight
is the understanding that this option itself has value®. At the point of exercise of
an option, the payoff needs to be in excess of the cost of the exercise price of mak-
ing the full investment plus the value of retaining the option which expires upon
exercise; investments which meet this criterion are said to be ‘in the money’.

There have been some important developments in using real options for prop-
erty valuation’, but this work focuses mainly on the timing of the decision to
go ahead with the project. From a project management perspective, six types of
options can be identified which are important to take into account in developing
the strategy for the project'’.

e Stage in which a project is divided into distinct stages and continuing from
one stage to another is contingent on the reassessment of the value of the next
stage of the investment. The successful completion of each stage means that
uncertainty has been reduced because more has been learned about the viabil-
ity of the total invest on either or both the income and the expenditure sides
of the investment appraisal equation.

e Abandon in which the ‘exit strategy’ is built into the project should events not
turn out as expected.

e Defer in which investments are made which keep options open until more
information is available and uncertainty thereby reduced.

e Growth in which a baseline investment creates opportunities for further invest-
ments once more has been learned about the use of the asset.
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e Scale in which the asset being invested in can be scaled up or down as more is
learned about the use of the asset.

e Switch in which the asset can be more easily switched to alternative uses
should the expectations about the use of the asset not be met.

e Select in which a number of distinct options are developed simultaneously so
as to provide a range of choices once conditions are better known.

It can be seen that what unites all these different types of options is flexibility, so in
a very important sense options are a measure of the value of flexibility for the client
on the project and hence what premium is required to make to retain the option
of flexibility. It is also clear that the types of options overlap — for instance, one
way of retaining an abandon option is to stage the project. The formal valuation
of real options is highly technical and presents considerable difficulties, particularly
in the case of compound options where investment in one option creates a fur-
ther option. However, options thinking can be used to understand many aspects of
the creation of the built environment, and its application yields some interesting —
indeed counterintuitive — insights into construction project management.

Perhaps the three most interesting types of options thinking from a project
management point of view are stage, select and defer, and we will explore each
in turn. Large property and infrastructure investments are often sequenced into
phases, which is the most obvious application of the stage strategy. However,
there is another phasing that is usually implicit through the project life cycle from
inception to completion. If we take the ‘problems’ shown in the stage-gate proc-
ess in Fig. 8.2, we can see that there are a number of stages shown from brief-
ing, concept design, detail design, through to completion. The work done at each
stage prior to execution on site can be seen as an investment that acquires more
information about the project and hence reduces uncertainty. The process of the
client and its advisers working up a brief deepens the understanding of the client’s
requirements, eliminating some options and perhaps opening up some others.
Some projects stop here as this understanding leads to a realisation that an invest-
ment is not appropriate; others are deferred awaiting more information. Moving
to concept design allows further learning about the challenges of the project in
technical and organisational terms, and, in particular, engagement with regulatory
bodies which may constrain the options available to the client. Investment in con-
cept design can be thought of as a premium which leads to rapid reductions in
uncertainty. This investment may also create of itself an asset with a market value
because a site with a permit for construction is typically worth more than a site
without one. From a real options perspective, the client should at this point decide
clearly whether to exercise the option of going forward with further investment
or realising the asset created through concept design and obtaining regulatory
approval by disinvesting.

This approach to staging the project life cycle clearly supports the development
of stage-gate approaches to the project life cycle discussed in section 8.4 but it also
has another implication. The approach suggests that integrating the process under
the leadership of a single supplier could lead to the early closing down of options
and losses associated with exercising options too soon. In options thinking, the
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total cost of the project is the price for the actual works plus the price for the
options foregone in doing those works. Thus the benefits of freezing design early
and moving speedily to execution are partly offset by loss of new options that may
have arisen had the decision-making been deferred. On this basis there is an argu-
ment — at least on projects facing relatively high levels of uncertainty — for clearly
separating contracts for design and execution so that options are fully evaluated
sequentially through time and there is not a bias towards execution because those
responsible for execution have already been hired. Efficiency gains from having an
integrated team may be outweighed by the value of the options foregone thereby.

Architectural competitions — concours — described in section 5.3 are normally
thought of as a procurement mechanism for selecting the architectural team with
the best ideas for the project. These can also be thought of as an investment in
select options as shown in panel 8.2. Inviting multiple design teams to develop
concepts for the project has the advantage for the client of rapid learning about
alternative ways of tackling the design challenges posed by the project, thus deep-
ening knowledge about the project. The client then has the option of selecting
the preferred option, an option that would not be so readily available if a single
architectural team had been hired from the outset. While the explicit borrowing
of ideas from losing teams’ proposals is usually forbidden by the rules of the con-
cours and intellectual property rights, the client has still learned from the rejected
designs and this learning can be used to shape the successful one. It is on this
basis that the reimbursement of architects who enter concours can be justified on
the grounds that the client has acquired an asset while it is not normal to reim-
burse tenderers for construction works. A similar pattern appears to be emerging
in complex PFI projects where payments to unsuccessful bidders can be consid-
ered as premia to keep select options open during concessionaire procurement.
The pricing of such options is tricky, and includes interesting questions such as
whether the third-placed tenderer should be paid as much as the second.

Turning to defer options, there are always the benefits of waiting until further
information is available before proceeding with a project, but waiting too long
can lead to the option expiring. However, within a single project options can be
taken to make small additional investments which allow decisions to be deferred
regarding certain aspects of the facility — this is known as safeguarding. For instance,
a certain technology may be immature at the time of deciding to go ahead with
the project, so provisions are made in the design so that the technology may be
incorporated relatively easily at a later date. There may be grounds to believe that
requirements might change in the future, but investment to meet those require-
ments is not yet warranted. For instance, student rooms in Wentworth College at
the University of York — see Case 3 — were initially double rooms shared between
two students, but designed to be easily converted to single rooms by paying
a small premium to ensure that each room could have a washbasin installed and
a dwiding wall built easily. The growth in the vacation conference and holiday
home market increased the value of exercising this option and so the university
went ahead and made the additional investment to convert all rooms to single
rooms. While the total cost of doing things this way was greater, this cost was
offset by the value of the option of waiting until the market had matured before
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the additional investment was made. Panel 8.3 shows how safeguarding was used
strategically on BAA’s Terminal 5 project, which is discussed further in Case 12.
The value of safeguarding options varies as a function of the level of uncer-
tainty and the level of modularity in the design. Where there is low uncertainty
that an option will be exercised, its value is increased so that a greater premium
for safeguarding is warranted. Where systems are modular, safeguarding tends to
have a lower premium cost, so again its value is increased. The level of modularity

Panel 8.1 No Business as usual in Sydney Harbour

The project mission was to clean up the water in Sydney Harbour in preparation for the
2000 Olympic Games by building a storm drain to relieve the main sewage system which
tended to back up during heavy tropical storms. The scope consisted of approximately
20 km of tunnels in sandstone, and associated treatment plants and other installations.
This project was delivered on time and was slightly over the target budget. The project
was organised as an experiment in project alliancing on an open-book basis between three
contractors and the client. However, the espoused ‘no-blame’ culture tended to become
a ‘no-responsibility’ culture.
Project performance was measured through five Key Performance Indicators (KPIs):

schedule — immovable at 31 July 2000 because of the Olympics;

budget — negotiated around $A380m;

community — particularly the affluent stakeholders who would be affected by the instal-
lations above ground;

occupational health and safety;

ecology, particularly the marine life of Sydney Harbour.

A formal statement of project culture was developed by the project management team,
and Business as Usual (BAU) levels of performance were identified to provide the baseline
which the KPIs could be set to exceed. Performance rewards were available against all
the KPls, which could not be traded off against each other. Benchmarks for non-financial
KPIs were developed by the project team and externally audited. The project organisation
was self-consciously innovative in procurement terms, striving for excellence in rejection
of the BAU mentality. The collaborative environment facilitated high levels of innovation
and value engineering in order to meet the KPIs. The project was managed by a Project
Alliance Leadership Team (PALT), and collaborative working was supported by team-
building consultants. The research showed that future-perfect thinking was deployed by
the PALT in three different ways.

e Endgaming was used specifying what was expected to happen stating when particular
tasks will have been completed by.
Incentives were clearly linked to the achievement of the KPlIs.
Representation of the project mission took the form of a large, strategically placed fish
tank symbolising the project mission — clean water in the Harbour — and emphasising
the importance of the fifth KPI in the co-located project team offices.

Sources: Clegg et al. (2002); Pitsis et al. (2003); Clegg et al. (2006).
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Panel 8.2 Generating select options for the Tate Modern

‘Without wanting necessarily to plunder the ideas of the hundred and forty nine archi-
tects who submitted, having been obliged to look at [such] material . . . causes you to
rethink what you're doing. It's tremendously easy in a project of this kind to start narrow-
ing options at too early a stage’.

Sir Nicholas Serota, the Director of The Tate, commenting on the experience of reducing
the initial entries which were responses to the formal advertisement of the competition in
the summer of 1994 down to a long list of 13, is using intuitive options thinking. Each archi-
tect on the long list was then given £4500 and a month to come up with proposals, a total
premium of £58 500. A further round of assessment reduced the 13 to 6 who were then
given more time to develop their proposals and interact with the client team so that the cli-
ent could learn more about their intentions and the compatibility of their working style with
that of the client team. The Tate finally exercised the option of moving forward to the next
stage of design with Herzog and de Meuron, although the contribution of Renzo Piano to
the client’s thinking behind the design is also acknowledged. Had the client not made the
investment in the concours, learning and hence uncertainty reduction would have been
less rapid; from a real options perspective, all the failed entrants also supplied the client
with architectural services.

Sources: Moore and Ryan (2000); Sabbagh (2000); http://www.tate.org.uk/modern/transfo
rmingtm/ (accessed 24/04/07).

is typically a function of technological issues — for instance, electrical systems are
fairly easily modularised by using bus systems, but this is relatively difficult to
achieve for mechanical systems. Safeguarding can be active or passive. Passive safe-
guarding typically has minimal real cost, and the premium of the option is largely
the opportunity cost of not using the asset. Thus the route for the Metrolink to
East Didsbury in Manchester was passively safeguarded even though there was no
date fixed for the construction of the link by preventing new housing and other
developments encroaching on the route, and its cost is the lost housing that could
otherwise have been built. Active safeguarding involves making more or less large
investments to purchase the option as shown in panel 8.3.

Panel 8.3 Safeguarding at Terminal 5

‘Safeguarding is not so much about keeping my design solution generically flexible. It
is about saying | can see a potential future use. It is not there now, but it will be very
expensive to implement it when it comes unless | do a few things now which will have
limited cost. It is about playing it safe. The trick is about how to safeguard while at the
same time recognising that safeguarding can cost money. So it is about how to prudently
stop waste but actually keep open that flexibility as needed’.

The Head of Design and Development on BAA's Terminal 5 project is using intuitive real
options thinking in that options are purchased by doing a small amount of additional work now
in order to defer the construction of particular elements of the terminal while minimising the
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costs of exercising that option at some point in the future. There are a number of examples of
this on the project.

e Structural reinforcement above existing requirements at a cost of £250k, which will allow
the addition of a mezzanine floor in terminal 5a to provide a defer option for additional
retail and lounge space with minimum disruption to operations.

e Investment in the infrastructure that will allow the extension of the inter-terminal train and
baggage handling systems easily to terminal 5¢ at a cost of up to £100m — a case of active
safeguarding. This option had been created by an earlier defer option that designed terminals
5a and 5b to allow this to happen easily. This premium was paid before the decision to build
terminal 5¢ was made because a tunnel would have to be bored under active aircraft stands
if terminal 5¢c were eventually constructed at six times the cost. However, the extension of the
train to terminal 5d was only passively safeguarded because of the higher level of uncertainty
about whether it would be built. Terminal 5¢ will now be completed in 2010.

e Investment in the switch option of multi-access ramp stands that can service either
a very large aircraft such as an Airbus A380 or two smaller aircrafts.

e The growth option of an additional 1000 m? of space in the baggage hall.

Source: Gil (2007).

The application of real options analysis and thinking in property and con-
struction is in its infancy, but the examples of applications here suggest that it has
potential. Sophisticated quantitative analysis is likely to remain restricted to the
valuation of investments in property because of the lack of appropriate data sets to
support other decisions. Applications of real options thinking such as safeguarding
have a broader potential and could well be of considerable help in value manage-
ment and through-life costing. For instance, investments made during initial con-
struction, which reduce disruption during future possible extensions of the facility,
could well be of benefit and the formal valuation of that option will facilitate the
case for making such investments. While options thinking in construction project
management will remain based largely on expert judgement backed by simple
cost-benefit analysis, the rigour it brings to thinking about the value of flexibility
in the future suggests considerable advantages for both clients and their construc-
tion suppliers.

There are, however, a number of issues in the implementation of real options
analysis which should not be underestimated:

e Real options incur significant information costs associated with monitoring
the movement of the underlying values so as to ensure that the options are
exercised efficiently. These costs may outweigh the value of the option. In
particular, principals and agents may have differing views regarding when an
option is in the money.

e Where the exercise of options requires variations to contractual terms, addi-
tional costs of exercise because of opportunism by suppliers may be incurred
for clients. Part of the premium may be the transaction costs of writing more
flexible contracts.
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o The tendency of projects to escalate, discussed in section 10.10, means that
there are biases against the timely exercise of abandonment options.

e Optimism bias could be reinforced because downside risks are mitigated by
only the premium being at stake. Overinvestment in more options than can
ever be physically realised would be a misuse of resources.

e The actual analysis can be extremely complex, and although people with
appropriate skills can be hired to do this work, unless decision-makers under-
stand the implications of the results, errors are likely to be made.

We now turn to how routines for one of the most important form of options
thinking — staging — are currently being developed in the construction sector.

8.4 Moving from phase to phase: gating the process

Having broken the process down into clearly defined phases with identifiable out-
puts, we need a clear set of review points where progress against the project mission is
assessed. In effect, these routines are the measurement points in the overall project-level
control loop and are known as stage-gates'' which are pre-defined review and deci-
sion points in the project information flow where progress is assessed against prede-
termined criteria by those actors who can contribute positively to such an assessment.
Pre-definition is important here because without it, mission drift and schedule slip-
page may not otherwise be noticed. Thus the key criteria for planning the sequence of
stage-gates over the project life cycle are the who, what and when criteria:

e IWho should be involved in each review?
e What criteria need to be met for the project to go on to the next phase?

e When should the reviews be held?

The answers to these questions will vary over the project life cycle. Early phase
reviews will tend to have a higher level of client involvement, and review progress
in fairly broad terms, reflecting the higher levels of uncertainty under which deci-
sions are being taken, while later reviews will have less client involvement and will
be able to measure progress much more precisely. These differing levels of detail
in criteria are explored in the Glaxo project described in Case 8. However, at all
gates the following questions need to be addressed:

e Is the project still on course to deliver the project mission?
o Is the project process well managed?
e Are the tasks for the next phase of the project clearly defined?

Stage-gate processes have been diffusing amongst a number of clients as they try
to grapple with the problems of strategic misrepresentation and optimism bias
inherent in the definition of the project mission. In the public sector — at least
in Norway and the UK — this is driven by the finance ministry concerned by
accountability for public expenditure. In the private sector, corporations such
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Feedback and lessons learned from reviews

Procurement life-cycle
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Fig. 8.1 The Office of Government Commerce’s Gateway process.

as BP have their capital value processes to achieve the same objectives and reas-
sure shareholders that capital expenditure is done wisely. The key insight here is
that ill-conceived projects can be very difficult to terminate before they move
to the high-spend planning and execution phases'?. Figure 8.1 shows the Office
of Government Commerce’s Gateway process which is mandatory for all cen-
tral government capital projects, and Fig. 6.8 shows the similar process within the
ProCure 21 framework agreement. While the gateway approach very much pro-
vides a formalised routine for the management of the project, by combining it
with service marketing concepts in the gap analysis approach, it can be developed
into a more proactive tool for riding the project life cycle.

8.5 The gap analysis approach

Construction is essentially a service industry. What is sold to the client is not
a product but a capacity to produce. As discussed in section 6.2, procuring con-
struction services is qualitatively different from buying a melon, or, indeed, a car.
When buying a melon, there is no interaction between producer and customer;
when procuring construction services the interaction is intense. Buying a melon
is a timeless spot contract; buying construction services is a process through time,
and this is true of all service industries. Indeed, it is their defining characteristic.

Three basic dimensions of service transactions' can be identified, illustrated by
the example of a meal at a fine restaurant:

e Intangible in that there is no melon to be squeezed or car to be test-driven.
Both the quality of the service delivery (realisation) and the quality of the final
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product (conception and specification) are difficult to measure on important
parameters. Judgement and the ‘feel good factor’ remain important elements
in evaluating service quality. The enjoyment of a meal is a combination of
the quality of the cooking and interior design, where tastes are fickle and the
judgement of what is excellent is open to contention.

e Heterogeneous in that performance varies from client to client and staff member
to staft member. The celebrity chef may be ill and his understudy be working
a double shift as a result; the diner may have won or lost on the horses that
afternoon.

o Inseparable in that there is little opportunity to buffer the problem by con-
trol audits post production. Service production and service consumption are
simultaneous — the meal must be eaten when it is ready.

The key to managing service quality in such asituation is the management
of perceptions, or rather the various gaps of perception in the service delivery
process. There are five such gaps in the delivery of consumer services in general:

e Gap 1 between consumer expectations and management’s perception of
consumer expectations;

e Guap 2 between managements perception of consumer expectations and
management’s translation of those perceptions into service quality specifications;

e Gap 3 between service quality specifications and actual service delivery;

e Gap 4 between actual service delivery and information provided to the
consumer about the service;

e Gap 5 between actual service delivery and consumers’ perception of the
service delivered.

It can be seen from this that there are plenty of opportunities for things to go
wrong between the customer deciding to place the order and the comple-
tion of service delivery, as all of us who have spent a disappointing evening in
an expensive restaurant will testify. The opportunities for things to go wrong on
a construction project are exponentially greater.

The gap analysis approach, together with its service quality measurement instru-
ments, was designed for business-to-consumer (B2C) services such as restaurants
and medical care. For project-orientated business-to-business (B2B) services such
as construction, the approach requires development along the lines presented! in
Fig. 8.2. The model distinguishes four problems to be solved if the minimisation
of client surprise is to be achieved in terms of the size of the project performance gap
between what the client thought it was going to get and the perception of the
facility it received. The smaller the performance gap, the smaller the level of client
surprise and hence the greater the level of client satisfaction. In order to minimise
the project performance gap, the previous four gaps must be minimised through
the consummate solution of the problem at hand, and there is little overall benefit
from solving one problem very well and failing on the others.

The briefing problem is the process of turning the client’s desire for a facility into
a clear brief. In other words, it is the process of defining the project mission — as
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Fig. 8.2 The gap analysis approach.

discussed in Part II — and turning it into a brief against which resources can be
mobilised. On some projects, this process can be iterative between briefing and
design while where concours are used, there is a clear breakpoint between solving
the briefing problem and moving on to the design problem. On complex projects,
this phase can last for years — or over a century in the case of the Channel Fixed
Link. A successful outcome to this stage is vital for the overall success of the
project — there is little point in delivering the facility to budget and schedule if it
is the wrong facility in the wrong place.

The solution of the design problem moves on to exploring particular avenues and
options to arrive at a complete definition of the facility. This is an inherently innova-
tive phase of the project — unless mission uncertainty is low, it is likely that there will
be at least some aspect of the design which will require a novel solution. Here the
needs of the client as expressed in the project mission need to be balanced against
the possibilities afforded by the technologies available and the constraints imposed
by the regulatory stakeholders. Further research into the needs of the facility users
may reveal additional requirements and constraints. The quality of conception can
come into tension with the quality of specification and realisation during this phase.
There is no compelling reason why the judgement of peers and the judgement of
clients with respect to quality should be in agreement here — these become mat-
ters of legitimate debate between the project actors, and often more widely as the
reactions to the Scottish Parliament building presented in section 3.5 show.

Despite a clear brief, much can go wrong during this phase — commonly called
concept and scheme design. Unless the process is carefully managed, it is easy
for the designers to favour conceptual quality, supported by a rhetoric of profes-
sional integrity or the public good, rather than the quality of specification and
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realisation. For some, the latter is simply not a priority here — as Amanda Levete
of Future Systems put it on the Tate Modern project, ‘well, you can’t design an
idea to a budget’® — no matter what the implications for the project mission.
The inherently innovative nature of the design process means that it is impossible
to define the outcome of this phase in advance; what can be done is to iden-
tify clearly the criteria that the complete definition of the facility must meet in
order to pass to the next phase of the project. The responsibility of the construc-
tion project manager here is to challenge those resource bases which threaten the
project mission by refusing to accept budget and schedule constraints.

The planning problem is that of turning the definition of the building into
a complete description — this is the phase that encompasses what are commonly
known as detail design and project planning. Detailed and working drawings have
to be prepared, calculations made and components specified. Plans for the next
phase in terms of schedule and budget are laid, while the documentation required
for the procurement of trade contractors is also developed. The issues are, by now,
much more clearly defined and uncertainty is greatly reduced. Frequently, respon-
sibility for this phase is passed to a different project actor from the definition
phase — indeed this has probably been the biggest shift in relative responsibilities
between architects and contractors in the UK over the past 10 years or so. There
should by now be few surprises in store for the client.

Once the facility is completely defined and planned in terms of schedule,
budget and the quality of intention for the physical artefact, what remains is to
solve the execution problem by realising the completed facility on site so that it con-
forms to the criteria set out in the complete description. This is the moment of
truth for the plans laid in the earlier phases. For instance:

e assumptions made regarding ground conditions may prove to have been opti-
mistic or based on limited data;

e design compromises may prove to be unworkable in practice;

e the clients decision-making context may change leading to a mission
redefinition.

One way of handling the last problem is, eftectively, to split the planning and exe-
cution problems into two parts — create the structure and major installations in
a first phase, and then fit out the spaces thereby created in a second phase. This
approach is used in both shell-and-core speculative property development and the
open building approaches to social housing — see section 9.7.3.

The project performance gap is defined in terms of the gap between what the cli-
ent thought it wanted at inception and its perception of the completed facility. As
there would inevitably have been changes as the project mission was developed in
briefing, and then defined, described and executed on site, the key criterion of suc-
cess 1s not the match to the original statement of the project mission in the brief,
but whether the client is surprised by the difference between the mission and the
completed facility. If the client has understood and approved the series of decisions as
dynamic uncertainty is reduced, then the level of surprise should be low. If the client
has not understood why these changes have taken place, then the level of surprise is
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likely to be high. It follows that the line of visibility of the client into the project proc-
ess is an important variable in effective project management. Where clients are actively
involved in the project process and possess the in-house capabilities to be active, it is
easier to minimise surprise than if the client is distant from the process. The partnering
and alliancing described in sections 5.6.4 and 6.8 provide new opportunities for deep-
ening the line of visibility for the client into the project process.

8.6 What do we mean by project success?

The conventional approach to defining project success is in relation to the time/
cost/quality project performance model — a successful project is on time, below cost
and conforms to specification'®. However, this is a rather limited notion because it
takes as given the solutions to the briefing and design problems and ignores the dif-
fering interests of the project stakeholders; it is an execution-based approach not
a total project life cycle approach. We need to develop a more sophisticated defini-
tion that allows for the differing interests of stakeholders and places the project mis-
sion at the heart of the definition of success. In section 3.8 a conceptual framework
for product integrity in construction was presented, and summarised in Fig. 3.2. This
is our starting point for assessing project success, and the chapters in this part of the
book will tackle the various dimensions of achieving that success.

There are two distinctive challenges in minimising client surprise and thereby
achieving project success:

o Appropriate intention — managing the process of briefing and definition as an
increasingly precise definition of the project mission, which will be discussed
in Chapter 9.

o DPredictability of realisation — managing the process of realising that mission
through planning and execution on site, which will be discussed in Chapters
10,11 and 12.

These two challenges are visualised in Fig. 8.3.The first part of the figure is taken
from Fig. 3.2, while the second part re-articulates the traditional time/cost/quality
triangle in terms of objectives for budget, schedule and conformance to intention,
providing a definition of process integrity in the predictability triangle to comple-
ment the product integrity defined in the intention triangle. Process integrity
also includes the achievement of the generic element in all project missions of
a safe working environment and minimum environmental impact; conformance
therefore includes conforming to safety, health and environmental regulations and
ensuring that the project is accident free, disruption to local residents is minimised
and there is no longer term damage to either the health of the participants or the
surrounding environment. These issues will be explored further in Chapter 12.
The rhetoric of project success typically revolves around process integrity
issues. Commentators in the press, embarrassed politicians and chief execu-
tives, and thought leaders in the industry all castigate its performance on process
performance — usually adherence to budget and schedule. Interestingly, individual
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Fig. 8.3 Product and process integrity in construction.

projects are rarely faulted on conformance issues — a notable distinction from
other project-based sectors such as IT" — although the overall performance of
the sector on safety is improving only slowly. In the longer term, product integ-
rity usually trumps process integrity in the definition of project success. Many
projects that were notorious in their day have left lasting and much appreciated
legacies; other projects that were celebrated in their day as innovative solutions
to pressing problems have demonstrated their dysfunctionality in hindsight. The
high-rise apartment blocks of the 1950s and 1960s fall into the latter category,
while the Sydney Opera House presented in panel 8.4 falls into the former.
The mobilisation of the Scottish architectural establishment behind the Scottish
Parliament evinced by the award of the Stirling Prize to that building at a cer-
emony in Edinburgh suggests a concerted attempt to shift it from the process
disaster category into product success; time will tell.

Panel 8.4 Ars longa; vita brevis: the case of the Sydney Opera House

The Sydney Opera House opened in 1973, 6 years late, at a cost of $A102m against an
estimate in 1957 of $A7m. The Danish architect Jern Utzon won the architectural com-
petition for the project located on a spectacular site which shows all the signs of strate-
gic misrepresentation for political purposes by the client. After enormous levels of friction
between Utzon and the client (by then the New South Wales government), Utzon resigned
in 1966 and the project was completed by local architects. Utzon also fell out with the
engineers — Ove Arup — who had done so much to enable his vision to become a reality
through innovative structural engineering of the shell roof. The project was castigated in
the press at that time, and formed one of the cases in Peter Hall’s book, Great Planning
Disasters.
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Following completion views began to change. The building became an international
symbol of a culturally vibrant Australia, and Utzon’s achievements began to be recognised
more widely. Although he never built on any scale again, Utzon was awarded the RIBA
Gold Medal in 1978, and the Pritzker Prize in 2003. He was reengaged for the upgrade
programme on the House in 1999 which was designated a UNESCO World Heritage Site
in 2007. Arguably the returns to the Sydney, and indeed the broader Australian economy,
for the money spent have been very large in terms of tourism, branding and its contribu-
tion to the panorama of Sydney Harbour. Visiting it is an uplifting experience. With the
benefit of hindsight it is seen as an outstanding success, rather than a notorious failure.
The issue is whether effective definition of the project mission and leadership through the
project life cycle could have achieved the same ends without the trauma of construction.

Sources: Hall (1982); Murray (2004); Watson (2006); Wikipedia (accessed 27/08/08).
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Van de Ven and Ferry, 1980).

8.7 The nature of information flows in problem solving

Problem solving in each of the phases is an information processing activity as
possible solutions are sought, evaluated and chosen. Figure 8.4 shows the four
basic types of information flows that make up a business process'®.

Pooled information processing occurs where there is no requirement for infor-
mation to be passed from one task to another, and all they share is a common
participation in a project. For instance, there is rarely a need for the roofers to
give or receive information from the electricians.
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e Sequential information processing occurs where information is passed
from one task to another, but there is no requirement for feedback between
tasks — information flows in one direction downstream. For instance, the archi-
tect may specify the type of brick to be laid and does not require feedback
from the bricklayers on that choice.

e Reciprocal information processing occurs where clearly defined feedback loops
occur between tasks. While information basically flows in one direction, infor-
mation from the execution of downstream tasks is required for the completion
of upstream tasks. For instance, final confirmation of the foundation design
may await exploratory excavations on site.

e lterative information processing occurs when there is a requirement for inten-
sive and unstructured feedback between tasks — in essence, it is very difficult to
define some tasks as upstream and others as downstream. The intense interac-
tion between architectural and structural designs while working out solutions
to difficult structural problems requires such intensive iteration.

As might be expected, the more intensive and unstructured types of informa-
tion processing are more common under greater levels of uncertainty, while the
more sequential information processing is found when task definitions are more
clearly defined and sequenced. Relating this model to the gap analysis model in
Fig. 8.2 and the life cycle model in Fig. 1.3, the predominant mode of informa-
tion processing at each phase can be defined in the following terms'?:

e DBriefing problem — here information processing is both intensively iterative and
divergent, looking outward in a broad search for solutions to the briefing prob-
lem to solve a very ill-structured problem.

e Design problem — here information processing is still iterative around an ill-
structured problem, but becomes much more convergent, looking inward
to develop, evaluate and choose solutions to the design problem to achieve
a complete definition of the facility.

o Planning problem — here information processing is more reciprocal than iterative
as the facility definition is developed into a complete description. The problem
becomes well structured and susceptible to the application of management sci-
ence techniques such as critical path analysis, described in Chapter 11.

e  Execution problem — here the problem is well structured with information process-
ing tending more to be either sequential or pooled, but important reciprocal
information flows still remain in high uncertainty aspects of the on-site works,
such as foundation works, and structural works on refurbishment projects.

The most important implication of these different types of information process-
ing in the four phases is that — as explored in Chapter 15 — the most appro-
priate forms of organisation and management also vary from phase to phase.
Management styles and tools developed for processing information sequentially
under high certainty are unlikely to be the same as those that are most appropri-
ate for iterative information processing under high uncertainty. Table 8.1 presents
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Table 8.1 Tools for decision-making (source: developed from Simon, 1977, Fig. 1).

Types of decisions

Traditional tools

ICT enabled tools

Well structured

‘routine, repetitive
decisions. Organisation
develops specific
processes for handling
them’

lll-structured

‘one-shot . . . novel, policy

* habit
« standard operating
procedures

* judgement, intuition and
creativity
* rules of thumb

* management science, e.g.
linear programming, critical
path analysis, fuzzy logic

» computer simulation

* heuristic problem-solving
techniques, e.g. cognitive
mapping, soft systems

decisions. Handled by
general problem-solving
processes’

* selection and training of
staff

thinking

ICT, information and communication technology.

an overview of the relevance of different decision-making tools for the different
phases. The following chapters will explore thoroughly these differences.

8.8 Process representation

8.8.1

The fundamental proposition of this book is that the construction project is an
information process through time — an information flow that stimulates and con-
trols a material flow. However, such processes are intangible, and so what is needed
is a method of representing those processes so that they can be described, com-
municated, analysed and redesigned as routines. These methods also require a level
of standardisation so that the different parties understand each other. Two sorts of
representation are commonly used®:

e a process map, which describes how the process is;
® a process protocol, which specifies how the process ought to be.

Process mapping

Process mapping is a well-established approach to visualising business processes,
but it has been given a new lease of life over the past 10 years by new software
applications which make it much easier to prepare and revise maps®. Process
mapping has its origins in method study. The aim of method study is to find the
most appropriate flow for materials on the shop floor in a manufacturing con-
text using flow process charts. Here standardisation is limited to the symbols used
to represent flows identifying where components are actually being transformed
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(i.e. value-adding activities), where they are waiting for transformation or are in
storage, or being transported. Visualisation in flow process charts allows those
responsible for the particular tasks being charted to analyse, discuss and thereby
identify possible improvements.

The development of the computerisation of business processes such as
accounting, stock control and order processing led to a more urgent require-
ment to map routine information flows. While normally subject to procedure
manuals, the operation of such flows typically included levels of tacit under-
standing which had to be captured if computerisation were to be successful.
This led to the development of standards for data flow diagrams to describe
such flows accurately enough for computer programs to be written to per-
form them.

However, while the library of symbols for flow process charting and data flow
diagrams is fairly standard, each group of people undertaking process represen-
tation tends to follow its own methodology in preparing the actual visualisa-
tions. For these reasons, a much more rigorous methodology was developed to
support new developments in agile manufacturing for the procurement by the
US Air Force of new aircraft and other weapons — this is the well-known Icam
DEFinition (IDEF) suite of tools. In a sense, they combine the concerns of pro-
duction engineers with process flow charting, and software engineers with data
flow diagrams.

All three of these approaches to process visualisation — and the review is by
no means exhaustive — share a concern to describe the process in enough detail
so that production or software engineers could analyse and improve the process.
One result of this engineering approach to process mapping is that the resulting
maps are frequently complex and difficult to read and hence easily misunder-
stood. In many situations a more management approach to process mapping is
appropriate. Here maps are drawn using a simple symbol library in a matrix
representing the phases of the information or material flow along the horizontal
axis, and the participants in the flow along the vertical axis. Within the body of
the map, tasks are represented with their relationships. In a management context,
such maps of ‘the white space on the organisation chart’* provide a valuable
basis for management discussion on process improvement, and training those
who have to execute the tasks in how they operate — they act as mediating rou-
tines as defined in Part IV.3.

A major limitation of process mapping tools is that they are limited to mapping
sequential and reciprocal information flows; iterative information flows remain too
unstructured to be captured by such techniques. As the most important mission-
defining and mission-developing processes in construction are iterative in nature,
this places important constraints on the extent to which it is possible to use them
to help solve the briefing and design problems. The whole development of design
methodologies from the 1960s onwards attempted to structure the ill-structured
problem of design, and is widely agreed to have failed®. More recent attempts
to improve the effectiveness of the solution to the planning problem — described
in section 11.5 — have proved, so far, impossible to extend upstream to the more
iterative design processes.
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Process protocols

Process protocols can be thought of as information route maps of how the process
ought to work. These protocols are normative, while maps are descriptive; a map
only tells you where A and B are, not how to go from A to B which a protocol
does. As competition has moved in manufacturing away from costs towards design-
led features such as functionality, there have been a number of attempts to improve
performance in NPD.These attempts typically involve the formalisation of the NPD
process into a firm-specific protocol which lays down the phases and decision points
in the process, often in a stage-gate format, as discussed in section 8.4.

The use of process protocols in construction has tended to take a different
development. Perhaps in response to the relative fragmentation of the indus-
try, the aim of protocols has not been to improve the internal performance of
individual firms, but to provide a national framework for the industry. Protocols
thereby form meta-routines for the project process. Most countries have one or
more national process protocols for visualising the process. In France this protocol
is specified in the Code des Marchés Publics, and in the UK it is enshrined in the
RIBA Plan of Work. These fulfil a number of important functions:

e They provide the basis for contractual arrangements between clients and sup-
pliers of design services.

o They provide amodel for the representation of the process in textbooks,
industry guidance documents and debates about reform of the process.

e They provide a language by which participants can communicate their under-
standings of their roles and responsibilities in the process.

While these national protocols perform a number of different functions and are
a reference point for a wide variety of actors, their origin in the interests of particular
stakeholders tends to be obscured. For instance, the origins of the French code are
essentially legal. The code plays a central role in the body of administrative law which
governs the relationship between the French state and its suppliers; it is therefore pre-
scriptive in its application to public procurement contracts, and is essentially an instru-
ment of public procurement policy. The RIBA Plan of Work, on the other hand, was
developed by the principal professional institution representing architects in the UK,
is essentially aimed at formalising design processes and is less prescriptive. However,
in many subtle ways it reinforces the role of the architect in the process, particularly
in its assumption that the project will be managed by the architect. Neither of these
two protocols pays much attention to the client processes of evaluating and promoting
a project, and they are also silent regarding on-site material flows. A further weakness
is that neither is capable of facilitating the development of ICT tools for design and
management because of their lack of detailed specification of information flows.

8.9 Knowledge management and learning from projects

As argued in section 9.4, learning from the facility in use is vital for future projects so
that clients can more precisely define the mission of future projects. Learning from the
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project process is also vital for the resource bases so that their effectiveness is enhanced
on future projects. It is this process of organisational learning by the resource bases that
has become known as knowledge management (KM)*. Construction projects are inher-
ently innovative, yet frequently the learning generated in solving project problems
remains with the individuals and task teams concerned, and is not diftused more widely
in the organisation. Thus KM, defined as organisational learning from the project proc-
ess experience, is a vital element of the project life cycle. However, before going on, it is
worth clarifying the difference between ‘information’ and ‘knowledge’, because there are
no clear definitions of these two terms that are widely accepted.

For the information processing approach taken in this book, there are impor-
tant differences between the two concepts, which are analogous to the econo-
mist’s distinction between stocks and flows.

o Knowledge is astock of information — a resource that has the potential to be
mobilised on the project to create the constructed product held by the resource
bases. Knowledge can be tacit, in that it is not fully expressed and is closely related
to the personal skills of an individual and only meaningful in specific contexts, or
it can be explicit in that it is fully communicable between any two or more indi-
viduals. Knowledge can be traded internationally in the form of infellectual prop-
erty, or it can be held in secret as private knowledge to gain competitive advantage.
‘Whatever the form in which it is held, knowledge is a resource which only cre-
ates value for its owner and others once it is situated” — that is mobilised on
projects to meet particular client needs. To extend our river analogy from section
1.3, knowledge is a reservoir that is used to supply the river in order to maintain
water flow levels, or to provide a head for greater pressure.

o Information is knowledge in use — a resource mobilised to create new values in
the manner shown in Fig. 1.1. The learning generated during this mobilisa-
tion has the potential to enhance the existing stock of knowledge, which is
why learning from projects is so important — it is a central means of maintain-
ing and developing the resource bases that feed the project information flows.
A book in the library is knowledge — only when mobilised by a reader for
learning does it become information.

There are a number of ways of capturing learning from projects so as to renew
the resource bases and develop their capacity to realise projects more eftectively in
the future in the construction industry.

e Conducting post-project reviews shortly after project close. Key participants
are brought together to debrief and identify main learning points from their
experiences on the project.

e Using intranets within the resource bases to capture and diffuse learning
points, as described in panel 8.5.

e Establishing centres of excellence in the competencies desired by clients.

It 1s now broadly accepted that there are two main approaches to KM, depending
on the level of codification of the information to be captured. Table 8.2 presents
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Panel 8.5 Knowledge management at COWI Consult

The key to KM at COWI Consult is the 29 ‘professional networks’ covering 7% of staff (figures
as of 1999) in areas ranging from project management to advanced engineering technolo-
gies. These networks are given funding centrally, and enabled through the COWI intranet with
their own web pages. A major activity for these networks is the identification of best prac-
tices through peer review of innovations made by the network members. Once accepted, the
best practices are documented and placed on the intranet where they constitute a searchable
database. As of 1999 there were 612 best practices focused on technical issues.

A knowledge manager reports within corporate services, and his main role is to prepare
the Intellectual Capital Report. The first one, for 1998/1999, was prepared manually and
used to establish the appropriate metrics. The 2000/2001 report used the SAP system
shown in Figure 14.4 to calculate the IC metrics. This took considerable programming effort
because of the distinctiveness of the COWI metrics and associated algorithms. The report-
ing is at departmental level and can be used to benchmark different departments against
each other, and to evaluate their managers.

These metrics include:

market share — measured by turnover by region and type of client;

client satisfaction — measured through a 30-point satisfaction survey;

professional profile — measured through numbers of professional publications and pub-
lic presentations by staff;

staff profile and turnover — by age, sex and educational attainment;

staff training — measured by total length of education, discounted through time as the
relevance of knowledge acquired diminishes;

international experience — measured by staff travel days outside Denmark;

project management capacity — measured by number of projects managed per member
of staff.

By the publication of the 2007 report, there were 55 metrics for performance drawn, unau-
dited, from COWI's management systems, integrated throught the COWIPortal.

Sources: COWI Intellectual Capital Report 1998/1999; Interview, Jesper Hjerrild Rild, IT
Systems Manager, COWI, 10/04/01; http://www.cowi.com (accessed 23/08/08).

the results of work conducted at Harvard Business School on management con-
sultancy projects, which shows the differences between the codification and per-
sonalisation strategies in managing knowledge. Where resource bases aim to craft
their solutions to specific clients’ needs, the personalisation KM strategy is more
appropriate, with an emphasis on hiring highly skilled people and developing
them through intensive coaching, and developing communities of reflective prac-
titioners. Where the aim is to deliver standardised solutions to clients, less skilled
people are hired and there is a greater reliance on IT-based KM systems and less
individual attention in personnel development. Those resource bases that tend
to operate when dynamic uncertainty is high and to mobilise on high mission
uncertainty projects will favour the personalisation KM strategy, while those that
tend to operate later in the project life cycle and to mobilise on lower mission
uncertainty projects will tend to favour the codification KM strategy.
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Table 8.2 Knowledge management strategies (source: developed from Hansen

et al., 1999).

Caodification KM strategy

Personalisation KM strategy

‘provide high-quality, reliable and fast
information-systems implementation by
reusing codified knowledge’

Standardised solutions — invent once
and reuse

People-to-documents learning, capturing
and codifying knowledge

IT-based KM systems, to make codified
knowledge widely accessible
Hire graduates, who can be taught the

standardised solutions

Group training, to facilitate solution
implementation

‘provide creative, analytically rigorous
advice on high-level strategic problems by
channelling individual expertise’

Crafted solutions — solving unique problems
People-to-people learning, developing
networks for sharing knowledge
People-to-people KM systems, facilitating
conversations and the sharing of tacit

knowledge

Hire postgraduates, who can solve problems
creatively and tolerate ambiguity

One-to-one mentoring, to nurture problem-
solving skills

KM, knowledge management.

While KM is agreed by everybody to be a good thing, and many companies

have now established KM strategies, many of these remain ineffective. There are
a number of reasons for this.

Time. In many project-based organisations, completing the current project
and winning the next is the overwhelming priority. The time required to
take a day for the post-project meeting, to add to the intranet database and to
make presentations at professional conferences is all time that is not directly
fee-earning.

Incentives. The aim of KM 1is to turn individual learning into organisa-
tional learning. This means that incentives are required to encourage people
to share their expertise. Some of these issues were addressed in section 7.3.
Where employment relationships are collegial, the organisational culture can
play an important role in generating incentives; where employment is casu-
alised through sequential spot contracting, there are positive disincentives to
share personal learning organisationally. Panel 8.6 describes Vinci’s approach to
formalising incentives.

Centralisation. There are important trade-offs between the centralisation of
knowledge capture within the organisation so that diffusion is maximised,
and its decentralisation so that more intensive team learning is favoured. In
many centralised KM systems, senior managers become arbiters of what is
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Panel 8.6 Knowledge management incentives at Vinci

In order to stimulate innovation and capture learning from projects, Vinci runs a biannual
innovation awards scheme in which staff are encouraged to present their innovative ideas
to ajury of senior managers and external experts. One hundred and twenty-one propos-
als were received in the 1995 round, and 265 in the 1997 round. Ninety eight of these in
the first round, and 215 in the second, were judged worthy of dissemination. These are
judged by experts on the basis of: importance of innovation; personal merit; the impact on
efficiency; other impacts and benefits; and the innovation process. The best proposals are
then submitted to the jury of 17 experts who award between one and three prizes in each
of four categories: product innovation; product adaptation; process innovation; and proc-
ess adaptation. Prizes amount to more than 1 month’s salary for each member of the team
concerned. The jury also votes on which proposals should be awarded a grand prize. All
the innovations are collated and diffused throughout the Vinci group through internal pub-
lications, such as the research compendium, of which 5000 copies are printed. The large
rise in proposals between the two rounds is put down to growing awareness of the scheme,
particularly through the benchmarking of different operating companies in the Vinci group
on the basis of proposals and prizes per 1000 employees.

Source: Cousin (1998) and company documentation.

appropriate learning, and KM becomes seen as a specialist function. The ulti-
mate parody of the centralised knowledge manager is Jorge the blind librar-
ian in Umberto Eco’s novel The Name of the Rose, who would rather commit
murder and burn down the library than allow ordinary monks access to the
knowledge it contained.

Summary
“You did well, Bernardo, in lying to us about the expense involved in the work’.

The words of Pope Pius II to his architect Bernardo Rossellino, on the handover
of the cathedral and papal palace of Pienza®, suggest that he was an unusual client
in responding to a 500% cost overrun. In Renaissance Italy, clients tended to take
very seriously their patronage of architecture and few clients of any period like to
be surprised by the outcome of the projects they finance. More commonly, the
project life cycle is a co-learning process as the client and its suppliers made sense
of the project mission through the project life cycle; eftective co-learning means
that clients are not surprised if the realised facility does not match the future-
perfect representation that gave meaning to the project from its inception.
Construction projects represent enormous cognitive challenges as we try to
give meaning to present activity by imagining a future state through the process of
future-perfect thinking. However, as John Dewey would argue, such a state is not
determined by prediction but created through purposive action. In complement,
real options thinking provides a structured way of evaluating alternative possible
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actions, and encourages delaying decisions until the time is right to make them as
information becomes available.

Thus the project life cycle is an information and materials flow that starts with
learning and finishes with learning. This chapter has taken an overview of the project
life cycle as a sensemaking process, presenting a gap analysis approach to the cycle and
showing the ways in which the process is gated by project reviews. These gate reviews
are, perhaps, the most important project management tools for managing the life cycle,
particularly for solving the briefing and design problems as they structure the flow of
information towards the future-perfect state. The role of process mapping and proto-
cols was then reviewed before issues in KM were briefly explored. The subsequent
chapters in Part IV will examine in more detail the project management of different
elements of these information and materials flows as the future-perfect state is ‘filled
in’, starting with the resolution of the briefing and design problems.

Case 8
Riding the Life Cycle on the Glaxo Project

The Glaxo Group Research (GGR) campus is located on a 30ha site in Stevenage,
and houses the Glaxo Groups main UK pharmaceutical research activities.
Completed in 1995, it contains 140 000m? of laboratories and accommodates 1500
scientists. This £500m research and development centre consists of five main facili-
ties arranged around an open, landscaped courtyard aimed at promoting staft inter-
action — see section 3.3 for why this is important — centralisation of building services
and efficiency of operation. This case focuses on the project process — for the project
organisation structure, see Case 15. An overview of the project process, identifying
the types of information outputs prepared at each phase, is offered in Fig. 8.5, while
Fig. 8.6 shows the overlaps in responsibility of the coalition members through the
life cycle and identifies the principal stage-gates in the process. Figure 8.7 shows the
gap analysis model from Fig. 8.2 applied to the Glaxo project, identifying the man-
agement tools used to ride the project life cycle.

The briefing problem was addressed in the master planning phase by the master
planner (MP), during 6 months in 1990. This process used client reviews, user
interviews and the collection of technical data for the compilation of the final
brief. The project mission was defined in the brief under two headings:

Scientific objectives

e removing technical and statutory restrictions on research;
e consolidating UK research on one site.

Design and construction objectives

e provision of facilities for GGR to meet its commitments under the worldwide
research strategy;

e cost effectiveness;

e security and safety of GGR personnel and property;

e functional efficiency of the facilities;
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Fig. 8.5 Glaxo project information outputs.

completion of the facilities within the agreed schedule;

encouragement of communication and interaction between scientific personnel;
creation of a humanistic and motivating environment;

flexibility of growth;

responsiveness to site and environment;

creation of a strong corporate image;

accommodation of ongoing construction works.

The MP then moved on to the design problem and took a further 9 months on
the concept design phase to prepare a set of documents known as the control
documents. The control documents can be regarded as the development of the
brief by the MP for communication to the principal architect—engineer (PAE)
for scheme and detailed design. The control documents were prepared by using
four sources of data: GGR’s accumulated experience as an operator of pharma-
ceutical research facilities; the MP’s experience as a designer of similar facilities
in the past; interviews with operational and user groups; and relevant UK codes
and standards. Separate control documents were prepared for each building on
the campus.

A typical control document contained both qualitative and quantitative data for
the individual spaces to be accommodated within the structure. Detailed analysis
of information was carried out by each discipline, such as architectural, structural,
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Fig. 8.6 Project management responsibilities.

HVAC, electrical, lighting, plumbing and fire protection. Control documents also
contained technical information, recommendations of the type of systems to be
used, relevant sketch drawings to explain a system and a cost estimate for the con-
cept design stage. The control documents were divided into two sections:

(1)  Statement of criteria (SOC).This statement listed criteria for specific buildings as
well as standards which were applicable to all buildings on the campus. At each
stage, Glaxo was invited to comment and detailed review meetings were held.
This was, therefore, an agreed document with complete client involvement at
each stage. The SOC could again be divided into two sections.

(@) Design criteria. This section primarily described the engineering objec-
tives and constraints, according to which the proposed facility had been
designed. For example, the architectural criteria included functional
space programme, building design concept and exterior and interior
materials to be used. Similarly, the HVAC criteria listed standards of
indoor design, temperature, humidity, sound and ventilation. In addi-
tion to these general criteria, specific details were also provided for the
chemistry building. For example, the provision of fume cupboards in
this section of the campus was set as an essential criterion for the safety
of the scientists who would be working in this building.
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Fig. 8.7 The Glaxo project management problem.

(b) Space criteria. At the end of the SOC, detailed tables were provided
summarising specific criteria for each campus building. This formed
the basis for room data sheets. For example, under the architectural
section, finishes for the floor, walls and ceilings were listed for sepa-
rate rooms, and ceiling height and door types were also determined
and presented in the form of a table.

The SOC was the document which summarised all the relevant data
and information that the MP had collected from all its sources. This
document systematically listed the relevant information after consid-
ering the client’s requirements. The SOC also gave a clear picture of
what the design teams needed to aim for in terms of standards and
equipment. In short, the SOC was a document which defined the

project scope.

Basis of design (BOD). The SOC was then used to develop the second section
of the control documents known as the basis of design. The design criteria
from the SOC document were used to recommend technical systems which
were to be used in the building. For example, heating loads were calculated
in the SOC document whereas heating systems were suggested in the BOD
document. In addition, drawings were provided where necessary; for exam-
ple, heating system flow diagrams were included to explain the system in
detail. Therefore, the BOD was a much more detailed and explanatory doc-
ument and identified those specifications which were considered by the cli-

ent to be vital for the success of the project.
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The quality management system — see section 12.2 for a definition — within the
PAE was codified in the project quality plan (PQP). The PQP contained two
types of information. Firstly, it contained procedures for the assurance of quality
at various stages of the process. Secondly, it defined the arrangements for reviews
and audits of the process. A design review was defined as ‘a formal examination of
the design to evaluate the design requirements and the capability of the design to
meet these requirements and to identify problems and propose solutions’. Design
reviews took place on a project team basis and were of two types. Final design
reviews occurred at specified stages of the project. These reviews were organised
by the project managers and undertaken by directors from the design executive
with the participation of GGR staff. MP and PC staft also participated in these
reviews. Interim design reviews took place as required within the PAE and could
include GGR representatives. At each review a quality review record was com-
pleted. The project manager for that particular team then ensured that action was
taken on those comments to the satisfaction of the client.

For the PAE team the design problem was to translate the control documents
into the more detailed information identified in Fig. 8.5, which provided the base
for the detail design phase. The basic procedure for managing the design problem
was the design review as defined above, because the PQP emphasised that the most
appropriate method of assuring quality while solving the design problem was peer
review with the participation of the client. The first two formal reviews were the
concept review and the first final review, the design adequacy review. These acted
as stage-gates in the project process.

The concept review was earned out by the PAE team when the MP handed
over the control documents to it. This gate marked the point where the PAE for-
mally took over the responsibility for the project; therefore, a complete under-
standing of the design solutions recommended by the MP was vital for the
development of a positive attitude between all the parties involved. This review
included a value engineering exercise, and the PAE team identified a ‘few areas
where some kind of a change was needed’. In order to maintain a high level of
communication between the two parties, the MP was partially involved during
scheme design, where it continued to comment on the development of design by
the PAE. This two-way communication continued until the end of scheme design
when the design adequacy review took place. Its aims were to ensure that GGR’s
objectives as defined in the control documents were met in the complete defini-
tion of the buildings, and that the design packages had been clearly determined.

The planning problem is that of turning the design definition into a complete
description of the building ready for construction. The PQP identified two final
reviews for the detail design phase. The first was final package scope which took
place two months after detail design had started on each design package. Its objec-
tives were to ensure that the building was dimensionally co-ordinated across the
design disciplines, that the scope statement for each package was clearly defined
and that interface requirements between packages had been clearly defined. The
second was pre-issue which was undertaken one week before the release date of
each design package. The issues here were the formal co-ordination of drawings,
the checking of drawings and specifications to ensure completeness and accuracy,
and the documentation of interface requirements with other packages.
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A number of procedures codified in the PQP for ensuring quality control dur-
ing the detail design phase helped to solve the planning problem. The more impor-
tant procedures were as follows.

o Design control and co-ordination which described procedures for the control and
co-ordination of the design-related activities in order to ensure conformance
to GGR requirements. This procedure specified the manner in which design
inputs and outputs were documented, monitored and reviewed. This section
also dealt with the verification of the design to ensure the design output con-
formed to the design input requirements.

o Design documentation control which defined procedures for the following:

— Document approval and issue — the process protocol is shown in Fig. 8.8.

— Document changes/modifications — all design changes were to be requested in
writing, and their review and issue to relevant personnel documented.

— Document control scope — this included the types of communication media to
be documented such as verbal, computer discs, microfilms and so on; it also
listed the points of control such as circulation control, issue and authorisa-
tion of originals, recording of document status and withdrawal of super-
seded documents.

— Droject-specific requirements — this included procedures to be followed to pro-
vide information regarding published reference data such as standard speci-
fications and national codes.

Adherence to these procedures was controlled through design audits. A design
audit was defined as ‘a separate internal examination to determine whether design

Project engineer
Project director

ProducelL& check

Estimator

Project engineer
Project director

CorreciL& sign

Project control group

iyl

Issue

Fig. 8.8 Drawing quality control process protocol.



224 Riding the Project Life Cycle

activities and related results comply with planned arrangements and whether these
arrangements are effective and are suitable to achieve given objectives” While
these audits were internal to the PAE team, GGR staff could also participate.

The execution problem identifies the gap between the detailed description of the
project and what is actually built on site, and is largely the responsibility of the
PC. However, the PAE was responsible for ensuring the accurate transmission of
design information and approving design work undertaken by trade contractors.
The PQP also identified procedures for the interface with such trade contractors,
the most important of which was the ‘ABC Procedure’ which classified the level of
approval of trade contractor and supplier drawings by the PAE, and timescales for
the process. The quality management system for this phase is illustrated in Fig. 12.7.

The project performance gap is the difference between the characteristics of the
completed building and client’s requirements. It 1s this gap that interests both the
client and the members of the project coalition, for it defines whether the project
can be considered a ‘success’. Considerable effort went into moving the line of vis-
ibility further into the project coalition’s sphere of activity, thereby narrowing the
gap between the client’s expectations of the project outcome and the completed
facility in various ways:

e Formal design reviews at pre-defined stages of the project. These had the criti-
cal role of providing feedback loops where project performance could be
compared back to project objectives. The formality of the procedure, the
prior definition of review objectives and the predictability of the timing all
served to focus attention on reducing potential gaps in the project process.
In addition, the participation of GGR in these reviews made a considerable
impact on the line of visibility. These reviews were particularly important at
the earlier phases of the project, where more conventional techniques were
considered to be inappropriate, and reliance upon peer review was argued
to provide the most effective means of managing quality. These design
reviews were central to tackling the briefing and design problems and made
a major contribution to the planning problem. These project reviews were
complemented by a formal value engineering exercise — see section 10.5 for
a discussion.

o Quality assurance procedures acted as blueprints for project procedures, so that
the client could see what was expected of the project coalition. These pro-
cedures pre-defined what sort of documents were to be produced and how
they were to be managed and changed once they had been produced. They
were complemented by quality control procedures for the verification and issue
of drawings.

Overall, the line of visibility of Glaxo Group Research into this project was rel-
atively deep. The 100-strong-client project management team had the technical
capabilities to ride the project life cycle collaboratively with the project coalition
and to take the initiative in areas such as value engineering.

Sources: Usmani and Winch (1993); Edkins (1998); see also Winch et al. (1998).
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Chapter 9

Defining Problems and Generating
Solutions

9.1 Introduction

‘In Architecture, as in all other Operative Arts, the End must direct the
Operation. The End is to Build Well. Well Building hath three conditions;
Commodity, Firmness and Delight’.

These words of Sir Henry Wotton — first published in 1624 — have echoed over
the last four centuries throughout the anglophone world as the problem definition
for all architects. He had just returned from a posting as English ambassador to
the Venetian Republic, where he was exposed to the latest architectural ideas of
the day. The three conditions of well building are his translation of the words of
Vitruvius, who wrote during the first century BC in Rome, that good architec-
ture consists of Utilitas, Firmitas and Venustas. These writings had been rediscov-
ered, and then popularised by Alberti as part of the Renaissance revaluation of the
classical heritage in the fifteenth century. During the sixteenth century the same
ideas were popularised in France by Philibert de ’Orme. For at least 500 years,
then, the commonly accepted definition of good architecture in Western culture
has not changed; what has changed is our interpretation of these words.

This chapter will focus on the management of the processes by which architects and
engineers go about ‘well building’ through defining the problems that the client is try-
ing to solve and generating solutions to those problems through briefing and design. It
will start by examining the briefing and design processes themselves, for we have little
hope of managing effectively a process we do not understand. It will then discuss sepa-
rately the particular issues in managing the briefing and design problems. The regulatory
interest in ‘firmness and delight’ will then be discussed as the institutional constraints to
‘well building’. In the latter part of the chapter, a number of different routines will be
discussed which have been developed in order to facilitate and improve the process.

227
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9.2 Tame and wicked problems in the project process

The construction project process is, in a profound sense, the ‘conception and plan-
ning of the artificial’'. This conception of the artificial is a difficult process, for it
entails grappling with the articulation of a desired future state under high levels of
uncertainty. These difficulties have encouraged some of the more thoughtful ana-
lysts of the process to see design as the process of solving a wicked problem?. This is
distinguished from a tame problem in both the challenges it poses and the process
of solution, as illustrated in Table 9.1.

Table 9.1 The characteristics of tame and wicked problems

Tame problems Wicked problems

Solution set describable Problem definition incorporates solution

Determinate solutions Indeterminate solutions

Optimised solutions Satisfied solutions

True solutions Good solutions

Solution achievement definable Solution can always be improved by further
work

Tame problems are those which are amenable to mathematical modelling in
some way or other because the bounds of the problem can be set and the process
of solution is rule-bound. Thus a game of chess — while sorely stretching the cogni-
tive capacity of the human mind — is a tame problem, because it is clear where the
bounds of the problem are, there is an explicit set of rules which each of the play-
ers must follow, and it is crystal clear who has won and who has lost. On the other
hand, designing a new boutique to sell the latest fashions is wicked, because there
is no way of determining what will catch the imagination of fashion-conscious
shoppers next year; whether the choice of the extensive use of black is a challeng-
ing statement or just plain depressing is a matter of taste; and the success of the
shop may be a result of its location at a key intersection and have nothing to do
with the efforts made in design. The outcomes from the interior design process are
the matter of legitimate debate and opinion, while Grand Masters at chess can be
ranked precisely.

An important feature of dynamic uncertainty in the project life cycle is
that problems shift from being wicked to being tame over time as information
becomes available and the problem definition becomes more precise. While defin-
ing the structural configuration of a facility may well be a wicked problem, siz-
ing a beam to support a given load is a relatively tame one. This suggests that
the management of the solution to wicked problems will require a very differ-
ent approach compared to the management of the solution of tame problems.
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In particular, much greater responsibility will need to be given to the problem
solver — the designer — because there are few clear criteria by which the client can
audit or otherwise determine the appropriateness of the solutions oftered. Unless
the client trusts the designer to solve the problem, progress is impossible. Even
once the facility is in use, it may be extremely difficult for the client to determine
precisely why things are not as expected — those disputes that end up in litiga-
tion are typically the failed solutions to tame problems, not dubious solutions to
wicked ones.

9.3 Solving the briefing problem

At the heart of the briefing problem is the dynamic between the client’s desire for
a constructed asset to achieve its broader objectives, and the set of possible realisa-
tions of that desire, given technical and regulatory constraints. The difficulties in
addressing these problems revolve around the client not having fully articulated
the project mission for itself and not being fully aware of the range of options
open to it, while the designers may have difficulty in understanding what the cli-
ent actually wants. As information is flowing between the parties under very high
levels of uncertainty, the probability of misunderstandings occurring is high and
can only be mitigated by frequent iterations around the problems.

These dilemmas can be captured visually in the so-called Johari Window, shown
in Fig. 9.1, which classifies the information available on the project and its distri-
bution between the client and its designers (or indeed any other agents).

e Shared information is both available and commonly understood by both par-
ties, that is it is shared and not opportunistically manipulated.

e Private information is known by the client but is not communicated to, or
understood by, the design team.

Known to Unknown to
client client
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Fig. 9.1 The Johari Window (source: developed from Barrett and Stanley, 1999,
Fig. 3.2).
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e Blind information is known by the design team but not communicated to, or
understood by, the client.

e Unknown information is not available to any of the parties — this is the zone of
uncertainty.

There are a number of formal briefing models available, but these only operate
in the realm of shared information?, and so are inadequate for grasping the full
nature of the process. Unknown information is the zone of uncertainty, and as the
briefing process takes place at relatively high levels of dynamic uncertainty, it will
inevitably tend to be large compared to the other three zones. What can be man-
aged in order to solve the briefing problem are disclosure and feedback. Feedback
is the process by which the design team communicates with the client regard-
ing potential design solutions, and hence shifts the client from the blind to the
shared state as indicated by the horizontal arrow. Disclosure is the process by which
the client releases information to the design team, allowing it to share the infor-
mation privately held by the client, as indicated by the vertical arrow. Disclosure
and feedback are likely to be more difficult where there is a high level of mis-
sion uncertainty on the project, or where the client is inexperienced in procuring
constructed facilities. As unknown information becomes available, dynamic uncer-
tainty is reduced, indicated by the diagonal arrow. An example of the dynamics of
the briefing process using disclosure and feedback is presented in panel 9.1.
The client may hold information privately for a number of reasons:

e it did not appreciate that the design team needed the information;

e internal disagreements within the client body mean that it cannot arrive at
a clear position and restricts disclosure to hide this state of affairs;

e it does not give its representative at briefing meetings the authority to make
decisions, and so the disclosure process is slow and insecure and decisions
taken are overridden later by senior management;

e it does not have the organisational capabilities to communicate its needs
clearly to the design team;

e it does not devote enough resources to being a client;

e it is behaving opportunistically towards the design team, that is information is
impacted because it does not trust its designers.

The client may be blind as a result of the design team withholding information
because:

e the design team thought that the client did not want the information;

e the design team is not capable of clearly communicating the possible range of
design solutions;

e the design team may be searching for ideas, and needs more time to bring
them to maturity;

e scarce resources are being deployed on other contracts;
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Panel 9.1 The Houston Mosque and Community Centre

In 1984 a group of families belonging to a Muslim sect commissioned a local architect to
design a complex of housing, community and religious buildings on a 12-ha site outside
Houston, Texas. The two parties were unknown to each other, but a rapport was immediately
formed between the two representatives of the group of families and the architect. The archi-
tect’s office researched traditional Muslim architectural forms and presented some ideas to
the two representatives. They in turn showed the architect pictures of a much more modern
mosque. Thus the two parties’ initial conceptions of the project were moved into the shared
sphere and compromised. However, the mosque required the blessing of the sect’s leader
in India, and particular requirements regarding arches and windows had to be met. But the
leader was uncommunicative on the precise requirements, leaving both client and architect in
the unknown sphere on these points. The architect told the client that internal columns would
be required for structural reasons, although this was not strictly the case and the architect
was actually seeking approval for his preferred solution, leaving the client in the blind sphere.
Alternative design solutions were presented to a raucous meeting of the whole community
who argued the merits of each for some 3hours. As this was all in the community’s native
language, these debates remained private to the client, although the architect could see that
the women and men favoured different solutions. In the end, the community representatives
announced that the community had agreed on a further compromise solution, the rationale
for which the architect could not see. The architect publicly agreed to this compromise, aim-
ing to try to shift the design towards a more coherent solution during design development.
However, final approval still rested with the sect’s leader in India, and nobody in Texas had
a clear idea of what his requirements would be.

Source: Cuff (1991).

e the design team is behaving opportunistically towards the client, that is infor-
mation is withheld because it does not trust its client.

There are a number of ways of stimulating the feedback and disclosure proc-
esses. The first, and for many clients the most important, is to work with the same
design team as on the previous project. This allows a greater level of trust between
the parties, while ensuring that many of the basic communication problems in
terms of understanding the ways in which the other party addresses problems,
and the range of acceptable solutions, are resolved through learning. This is one of
the most important reasons why, as discussed in section 5.3, designers tend to be
appointed rather than being subject to competitive tendering. Where the concours
is used, clients are often tempted to use these as ‘fishing expeditions’ for good
ideas, as shown in panel 5.4. As the director of the Tate put it: ‘without wanting to
plunder the ideas of the hundred and forty-nine architects who submitted, hav-
ing been obliged to look at [such] material . .. causes you to rethink what you are
doing™. Even rejected design solutions reduce uncertainty because they close off
options, while nearly acceptable solutions provide the basis from which to work
towards the most appropriate one.

Visualisation techniques can be used. Typically, the client expresses its require-
ments through a description in text form, backed by appropriate figures for
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expected schedule and budget. One of the first tasks of the designer is to turn that
description into a visual representation in a sketch, so as to pose the question ‘is that
what you meant’? Such sketching processes may be made a little more user-friendly
by hiring specialists to create artists’ impressions or to build scale models of possible
solutions. Sketches have the enormous benefit of being very quick and cheap to
produce, and they are deeply integrated into the thought processes of most design-
ers’. Thus they are a very easy tool for the design team to use, but many clients find
it difficult to make the mental transformation between a 2D visualisation and a 3D
reality. More sophisticated methods are becoming available, using 3D graphics in
virtual reality systems, particularly to create a ‘fly-thru’ for the proposed solution,
as discussed in section 4.7.These are by far the best ways of communicating design
intent to a client. However, they are expensive and require dedicated large-screen
facilities for their most effective use.

Much knowledge of desires and possibilities is tacit — on both sides. One way
to make this tacit knowledge explicit is to visit other facilities which resulted from
similar missions. Architects and engineers maintain an enormous repertoire of pos-
sible design solutions, not only from their own past experience and that of their
colleagues, but from the constructed heritage of their culture. The briefing process
often involves visits to a subset of known earlier solutions, either independently or
jointly. Joint visits offer the enormous added advantage that the informal interac-
tion between client and design team during the visit allows trust to be built up,

Panel 9.2 Joint visits

Two types of joint visits were held by the Tate Modern client team. Firstly, atrip to
Switzerland was made to see various buildings by Herzog & de Meuron. This visit allowed
the team both to reassure themselves of the merits of their choice of architects — see panel
5.4 — and also to gain a deeper understanding of the ways in which Herzog and de Meuron
had solved earlier design problems. They came away impressed with the economy of their
designs and the quality of their detailing. Secondly, a Tate team visited two newly opened
museums — the Guggenheim at Bilbao (designed by Frank Gehry) and the Getty at Los
Angeles (designed by Richard Meier) — which focused more on the operational features
of the buildings. The issues addressed in these visits varied from hanging the spaces,
through signage, to the number and locations of toilets. Complemented by their deep pro-
fessional knowledge of the principal competitors to the Tate Modern, the visits helped the
client’s operational team to specify more closely what they wanted from the new facility.

Source: Sabbagh (2000).

and a greater awareness of each other’s needs to develop. Client teams may also
visit similar facilities to gain insight into how their own facility might work. Such
visits were used extensively on the Tate Modern project, as illustrated in panel 9.2.
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A further approach — and one that is widely advocated if less frequently
practised — is to involve building users in the process. Clients frequently do not
know enough about their own business processes to fully articulate the needs of
the users of the building; those that have to work in a school, an operating theatre
or an open plan office will often have a much better idea of what is required in
the brief than those who are responsible for making investment decisions. There
are also important change management reasons for empowering users in the
briefing process, as this aids acceptance of the organisational and environmental
changes that the new facility brings. For these reasons, a number of methods have
developed for involving users in the briefing process, ranging from questionnaires
to focus groups to actual involvement in design. On some social housing projects
in the UK, tenants have been given an active role in developing and selecting
design solutions. However, one of the most important aspects of such user con-
sultations is the management of expectations; budgetary and schedule constraints,
and the fact that different user groups may have conflicting interests in the new
facility, mean that the ability of the users to have a real impact on the design is, in
most cases, very limited.

‘While the client/user gap identified in Fig. 9.2 is well known, it is important
to take into account another gap internal to the client — that between the pro-
curement function and senior management. Senior management is, quite rightly,
concerned with the core processes of their business; the facility being procured
is simply the means to the end of ensuring that those processes are efficient and
effective. However, those charged by the client with procuring their facilities — be
they the procurement function, facilities management function or development
function — have more focused objectives. These are to procure the facility within
the framework set by senior management. To put the problem in the terms of
Fig. 8.3, senior management tends to place the emphasis on appropriate intention,
while procurement executives tend to place the emphasis on predictability of real-
isation. These problems are compounded when the client itself is not in full con-
trol of the project, such as when permission from a landlord has to be sought for
adaptations to the facility — see panel 10.8.This difference in perspective between
senior and procurement executives tends to generate two types of problem for the
management of the project:

e senior management are unwilling to delegate decision-making authority to
procurement executives;

e new information becomes available which changes senior management’s per-
ception of the mission and tempts them to change that mission in spite of its
implications for the predictability of realisation.

Whatever methods are used, it is clear that briefing is a process through time.
Although the formation of the brief may be considered to be complete once all
the internal client groups have signed oft the design proposal as it affects them, the
acquisition of additional information through the project life cycle may mean that
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the brief has to be revisited as costs escalate, regulatory constraints are imposed
and initial design ideas prove not to be viable.

9.4 Client organisation for briefing and design

Solving the briefing and design problem requires organisational effort by clients.
Clients need to understand enough about their own business processes to articu-
late their requirements for facilities. This understanding needs to range from how
the facilities in the existing facilities actually work to how the symbolic values
of the client as an organisation should be expressed in the new facility. Thus the
processes of creating and exploiting the facility are symbiotic. We will discuss here
two different aspects of client organisation for briefing:

o facility management, generating learning about how existing facilities work;
o design championing, generating a commitment to high standards of conception
and specification on new projects.

Projects create new facilities to be exploited, and exploitation of those facili-
ties generates requirements for the new facilities to be delivered by projects, as
illustrated in Fig. 9.2. The only way to create better facilities in the future is to
learn from the exploitation of existing facilities so as to enable the more precise
definition of the project mission, as shown in panel 9.3. Yet, remarkably, the sys-
tematic collection of data on the ways in which constructed facilities perform
in use is typically very limited. Learning tends to be restricted to what can be

Panel 9.3 Learning from facility management for the Tate Modern project

Peter Wilson, head of Gallery Services at the Tate, was actively involved in the Tate
Modern project throughout its life cycle as a member of the design review team. It was
his job to make sure the new gallery worked, both in terms of the visitor experience and
the curatorial process, effectively and efficiently. He paid particular attention to these
issues during his visits to Switzerland and the Getty Museum to explore how others were
achieving these goals — see panel 9.2. He made an important contribution to saving costs
because he could challenge the architect's assumption that column-free spaces would
be required in the galleries. He knew that, in fact, litle advantage had been taken of the
column-free spaces at the existing Tate over the previous 20 years, and so the more com-
plex engineering required to achieve this could be avoided. Similarly, he supported floor
grilles over more expensive air handling solutions proposed by the architects, despite pres-
sures from the curators worried about locating sculptures, because he knew that the prob-
lems could be worked around in practice.

Source: Sabbagh (2000).
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Fig. 9.2 The facility management feedback loop.

easily measured, such as energy consumption, rather than what is important to the
value of the asset, such as the ways in which it enhances employee performance or
attractiveness to customers. The contribution that such analysis can make to client
business processes was explored in Chapter 3.

The first responsibility of the client in defining the project mission is to articu-
late the needs of the users, be they future customers, existing employees or sitting
tenants. Where the users are an identifiable group at project inception — such as
in the refurbishment of social housing — then more sophisticated methods can be
deployed of getting user feedback on the existing and proposed facilities. However,
on most projects such a group cannot be identified, and so the client must rely on
past experience and the resource bases it hires for this expertise. Learning from
the past experience of exploiting facilities, and, thereby, the identification of ways
of improving exploitation in the new ones, plays a very important role during
the briefing process. However, as Case 3 showed, few client organisations have in
place effective learning loops to provide the kind of experience-based inputs that
this process needs.

Developing the facility management feedback loop requires an organisa-
tional capability — preferably in-house — that enables to develop a more proactive
engagement in briefing. This can be broken down into three distinctive phases®:

e Operational briefing which determines the needs of users in the day-to-day
operation of the facility, and feeds into:

e Strategic briefing which takes alonger-term (2-5 years) view of the facility
requirements of the organisation, which, if a need for a new or refurbished
facility is identified, feeds into:

o  Droject briefing, which draws on the strategic and operational briefs to identify
to the design team the requirements for the new facility, which feeds back to:

o  Operational briefing.
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While the facilities management profession is becoming well established and
can address indoor environmental quality issues, and the nascent commercial
management profession’ is starting to place oversight of the project realisation
process on a sound footing, client arrangements for articulating needs in terms
of symbolic and spatial quality remain ad hoc. Where senior managers within
the client are architecturally literate — such as on the Worldwide Plaza and Tate
Modern projects — their engagement in the briefing process and oversight of the
design process can be eftective. However, this is rare. The UK’s Commission for
Architecture and the Built Environment argues that:

‘Ultimately, the responsibility for delivering high-quality projects rests with the
client. It is not the procurement process itself that determines the outcome.
The essential ingredients are a committed client, with the right skills and an
adequate budget, focused on whole life costs, with a quality designer as part of
the procurement team’®.

The recommended way forward — at least by CABE and the OGC — is that clients
should appoint a ‘design champion’ to ensure good standards of design’. However,
the suggested remit of this champion, their role in procuring design services and
their relationship with the design team during the project life cycle is unclear.
For instance the OGC'" suggests that this person need not have experience of
construction projects, but they also argue that the advice of externally appointed
design professionals may also be required. In either case, it is not at all clear that
such a person would understand how buildings add value for clients — even many
trained design professionals are unaware of this and still treat buildings as artefacts.
This is an area that clearly needs more research'!.

9.5 Solving the design problem

All human artefacts are designed to the extent that someone has thought about
their form, function or aesthetics prior to commencing physical work. This is the
burden of Karl Marx’s famous dictum that ‘a bee would put many a human archi-
tect to shame by the construction of its honeycomb cells. But what distinguishes
the worst of architects from the best of bees is that the architect builds the cell
in his mind before he constructs it in wax’'?. The process of preconception of
a future state which we defined in section 8.2 as future-perfect thinking is an elu-
sive and ethereal process — we know that it exists but we cannot easily grasp how
it is done. The nature of this process, and the extent to which it can be formalised
into one or more methodologies which can provide the basis of a more rigorous
approach to its management, have been the topic of intense debate for the past
40 years.
In essence, two perspectives on the process have emerged™:

o the linear model, llustrated in Fig. 9.3, which suggests that good design is pro-
duced when certain key steps are followed in a reciprocal manner and
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o the conjectural model, illustrated in Fig. 9.4, which suggests that designers iterate
around a number of cycles.

In the linear model, the first step in the design process is to analyse the prob-
lem completely, look at it from all sides and get a clear idea of the problem that
the artefact is required to solve. The next step is to match the problem definition
to the range of possible solutions, as constrained by available technologies and
regulatory requirements, through a process of synthetic thought. Finally, the out-
come of that phase in a proposed solution needs to be evaluated to ensure that
it meets the original requirements. The logic of such a process is faultless, and it
is difficult to gainsay the benefits from working in such a way. However, in their
very nature wicked problems cannot be solved in this linear way, for they defy
comprehensive, or even adequate, analysis prior to developing solutions. The cog-
nitive range required for complete analysis is too great, and the process inevitably
stalls before it has got going — paralysis by analysis is the result.

A combination of conceptual critique, and research into how architects actually work,
has led to the development of a different model of the process that is much more in
tune with the challenges of solving wicked problems — the conjectural model. This sug-
gests that faced with a wicked problem, designers (and indeed all other decision-makers
faced with such problems) start with an initial hunch as to what the solution might be.
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This hunch comes from prior experience, some initial scoping of the problem and
examination of solutions to similar problems by others. This hunch forms the primary
generator, which then drives the rest of the process. The process then proceeds through
a dialectic of conjecture in which ideas are put up as possible solutions and analysis in
which they are critiqued and tested for viability. The feedback loop from conjectures to
the generator is weak — only infrequently do designers abandon their original generator.
If they cannot convince the client of its merit, they are more likely to be relieved of their
contract than to be inspired by a completely new primary generator. The conjectural
model is, then, a model of future-perfect thinking in design.

Although the linear process tends to be favoured by engineers and is widely seen as
more rigorous', in fact the conjectural model is much closer to scientific method than
the linear one; see panel 9.4 on the position of the last century’s leading philosopher of
science, Karl Popper. The primary generator is the big idea — the cry of ‘eureka’ — that
drives the design process, and indeed the design process is often managed in order to

Panel 9.4 Scientific method

Karl Popper was concerned to understand how we know, and what counts as, a scientific
theory. He criticised the ideas that truth was obvious to the enlightened and that knowl-
edge comes from careful observation, arguing instead that it came from learning from our
mistakes. He argued that a scientific theory was the result of an inspired conjecture, which
was then tested by experimentation. Empirical observation of the data is impossible in the
absence of a theory which guides us to what to look for in the data. Scientific theories are
testable theories, and a proposition that cannot be tested experimentally is not a scientific
proposition. According to Popper, we can never accept a theory to be true, but simply hold
it as one that has not yet been shown to be false. Thus, argues Popper, we learn from our
mistakes through cycles of conjecture and refutation. The scientist then is both intuitive
and sceptical — intuitive because he or she can formulate testable propositions that explain
puzzling phenomena, and sceptical because he or she is always questioning those theo-
ries through designing tests that would refute them.

Source: Popper (1969).

encourage big ideas to be formed early in the process. The architects for some of the
most challenging — and hence wicked — projects are often procured through the concours
system described in section 5.3.3, which does not favour analytic refinement, but grand
concepts that capture the jury’s imagination. It is around the generation of these big
ideas that the oft-mentioned ‘arrogance’ of the architect revolves. The task of generating
and driving through a solution to a wicked problem requires enormous self-confidence
as it 1s assailed from all sides by ‘lesser mortals’; the appropriateness of the solution can-
not always be rationally defended simply because it is a solution to a wicked problem.
The image of Howard Roark as the lone voice against mediocrity in the book and film
The Fountainhead is a tempting one for the architect, and pervasive in stereotypes held
by other actors within the project coalition. However, as Bill Hillier argues's, the process
is inherently a social one, and architectural design 1s a reasoning art — mobilising analysis
where there are data, and conjecture where there are not. The arrogance of conjecture
needs to be coupled with the humility of refutation.
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9.6 The cult of wickedness

Are all design problems wicked problems? Some commentators suggest yes, as they
place the emphasis on the uniqueness of each project mission. Yet many projects have
very similar missions — designing one out-of-town shopping centre is, arguably, very
much like designing another. The client is not looking for major innovations — simply
one as successful as the one built in the adjoining town. Whether designing con-
structed assets is a wicked problem or not surely depends on the project mission; it
is, in essence, a function of the level of mission uncertainty on the project mission.
Projects where the mission emphasis is on specification and realisation are more likely
to be tame than those where conception is paramount. Projects that can deploy well-
established engineering solutions with incremental innovation will be tamer than
those which demand new techniques to create longer bridge spans or solve complex
geotechnical problems. However, even here, regulatory constraints can turn a tame
problem into a wicked one, as Case 9 illustrates. The problem is to identify which mis-
sions are at the tame end of the scale and which are more wicked, and to develop the
management approach accordingly.

Architectural practices, like other professional service organisations, have basically four
strategic options'®. Perhaps this strategic management model can be adapted to address
this problem in the manner indicated in Fig. 9.5. The two dimensions are the level of
mission uncertainty that the project faces, and the mission emphasis on a scale between
specification and conception, as defined in Fig. 3.2. Where mission uncertainty is low,
with an emphasis on specification, it is likely that solutions can be largely borrowed and
there need be only incremental adaptation to the problem at hand. Where mission uncer-
tainty is higher but the emphasis remains on specification, then pushing the envelope of
available technologies will be required. If the mission emphasis is more on conception
rather than specification, yet mission uncertainty is low; then the bright idea will suffice to

Mission uncertainty

Low High
Specification
Incremental Push
adaptation the envelope
2.
(o2 -
5% Mission
& emphasis
S\
Bright Iconic
idea architecture
Conception

Fig. 9.5 Tameness and wickedness in the design problem.
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meet the needs of the client. Where both mission uncertainty and the conception
orientation are high, then iconic architecture will be required. This shift from bright ideas
to iconic architecture can be seen in the careers of many architects famous for their
iconic architecture whose early commissions were for private houses. These are projects
with low levels of mission uncertainty but with demanding patrons emphasising origi-
nality and flair in the design solutions — in other words looking for bright ideas.

In Fig. 9.5, wickedness increases as the design problem moves from the incre-
mental to the iconic. The challenge in managing the briefing and design problems
is to know where in the model the problems lie. Where the problem is incre-
mental, then the fotal design approach advocated by Stuart Pugh'” is viable, with
its reliance on the linear approach and emphasis on defining the product design
specification at inception. Where the problems are at the wicked end, then a much
more intensive briefing process is required as clients engage with the primary
generator presented by the architects. The traditional form of design process man-
agement, where architects are procured through concours and then left to get on
with it, is most appropriate for the realm of bright ideas. The cult of wickedness
lies in insisting that all design problems are wicked problems, without first under-
standing the uncertainties inherent in the project mission and the aspirations of
the client in relation to conception and specification.

9.7 The management of design

How, then, is this process to be managed? The answer needs to be at two levels.
The first is the process internal to the architectural studio working on a given
project. Typically, the source of the primary generator — the partners — leaves the
conjecture and analysis process to other, more junior staff. This is then managed
through a process of propose and dispose'. The junior staff makes design proposals
(conjectures) which are then interrogated by the partners as to their fit with the
primary generator, and the developing understanding of the brief. This process
may be on a one-to-one basis, or more openly in a crit. The second level is the
process of interaction with the rest of the project coalition. Proposals that survive
the crit process are fed back to the client as part of the briefing process, forming
a visual conversation with the client. In response, the client discloses further infor-
mation to the design team, enabling them to gain a deeper understanding of the
problem. As options are narrowed down and particular solutions become favoured,
the emphasis shifts more from briefing around the primary generator to the cycle
of conjecture and analysis through design.

Once the design problem has been tamed, a number of design management
techniques become available'. Six that have found applications in construction
and will be discussed here are — quality function deployment (QFD), functional
analysis, whole life costing, prototyping, design quality indicators (DQI) and sus-
tainability charrettes. All six have in common the use of scoring systems of speci-
fied alternatives against agreed criteria in a group decision-making context and
a commitment to the involvement of users in the design process. The requirement
to specify alternative solutions makes them difficult to use for tackling wicked
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problems. It is also notable that the benefit of such techniques comes not from the
slavish following of any specific methodology, but from the fact that they provide
a structured environment for arguing about possible solutions to the problem?®.
Busy people need to be given ‘permission’ to get around a table and discuss the
issues, instead of getting on with producing ‘deliverables’. An important element
of the benefits of these techniques is to give such permission, while capturing the
outcomes of the discussions in standardised ways that can enter into the project
information flow.

Quality function deployment

Quality function deployment was first developed in the Japanese shipbuilding
industry to improve the articulation of the relationship between the client’s needs
and the technological possibilities, and it has more recently found considerable
favour in new product development in the motor and other volume industries.
The essence of the approach is to create a matrix of customer requirements against
design parameters. The former are ranked in order of importance for the cus-
tomer, while the latter are scored on their ability to meet those customer require-
ments. An important element in QFD is benchmarking the proposed design
solution against competing offers in the marketplace — such analysis frequently
involving the reverse engineering of competing products. Design parameters are
also costed to ensure that the proposed solution is within the target costs for the
proposed market segment. Panel 9.5 illustrates the use of QFD in the design of
nursery facilities.

Panel 9.5 QFD for nursery design

Under the UK’s Sure Start programme, private sector companies were encouraged to invest
in the provision of new nursery facilities — 2500 are planned for 2008. A construction com-
pany with a contract for two new nurseries proposed to use a QFD methodology to elicit
design requirements from which the design team could work. Government recommendations
were the start of the process, producing a list of 180 design criteria; a focus group formed
from stakeholders at an existing nursery was used to pare these down to 20 elements, which
were then rated for importance. Competitor nurseries were then identified and managers
asked to rate the 20 elements on 5-point scales to produce the customer requirements.

A set of technical characteristics was then generated to meet these customer require-
ments. Trade-offs within the ‘roof of the house of quality were then identified, and costed,
and characteristics that were deemed important to the customer but were also expensive
such as car parking were reduced in priority in this process. Later value engineering exer-
cises then led to attention to standardisation across other nurseries within the group. The
process is reported to have been a success, and important features from the customer
point of view such as daylight were identified.

Source: Delgado-Hernandez et al. (2007).
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9.7.2  Functional analysis

The essence of the approach is to break down the facility in terms of the business
processes which it is to house, through functional analysis. This is typically done

Panel 9.6 Functional analysis in action

The project for the new ‘world class’ laboratory was going wrong — the client was deeply
dissatisfied with the design proposals from the architect, and the architect complained
that different parts of the client organisation were inconsistent with each other. A one-day
value management meeting was organised, with an experienced value manager in the
chair, consisting of the representatives of the design team, client and the cost consultants.
Each participant was asked to present what they believed to be the key objectives of the
project, and it became clear that there was a wide diversity of views, both within the client
and between the client and the architectural team. The chair then facilitated a discussion
in which the value tree shown in Fig. 9.6 emerged. Once this was agreed, brainstorming
addressed some of the issues of concern for the client with the existing design proposals,
and some of these ideas were taken forward for development. At a subsequent one-day
meeting some weeks later, the validity of the value tree was confirmed and weights were
given to its various elements. These were then used to score the five different design pro-
posals produced by the architects, and a clearly favoured option emerged.

Source: Green (1992).
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Fig. 9.6 Project mission for a pharmaceuticals research centre (source: adapted
from Green, 1992, Fig. 5).
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using verb/noun couplets in the manner shown in Fig. 9.6, which shows
a functional analysis, or value tree, for a scientific research centre for an interna-
tional pharmaceuticals company; see panel 9.6 for further details. Figure 9.6 shows
the project mission broken down into a number of sub-missions. Once established,
the functions can be rated in order of priority, to provide criteria against which to
make future design decisions. The most important aspect of such meetings is the
dynamic between the parties, rather than the details of the methodology which ‘pro-
vides a framework around which the professional team can think and communicate
[and] also ensures that the decision-making process is explicit’. The importance of
functional analysis in defining the project mission is illustrated by the failure to define
properly the mission of the Channel Fixed Link (Case 1) — to provide transport —
which led to management effort being focused on the tunnel itself, rather than the
transportation systems the tunnel was to house.

Whole life costing

The fundamental idea behind whole life costing is that investment in the qual-
ity of specification now can reap returns later in lower operating costs, and less
frequent repair and maintenance of the facility. Conceptually, it is based on cost—
benefit analysis as presented in section 3.6 and in the terminology used in Case 7,
design decisions that increase capital costs (capex) may reduce life cycle costs
(opex) to provide a positive NPV. Although, as Table 3.1 shows, opex costs are
relatively small in the overall budget — typically amounting to 3% per annum for
office buildings — there are still benefits to be had by reducing opex through more
sophisticated investment appraisal®?. In addition, and probably much more impor-
tant than direct opex savings, there is the lower level of disruption to the client’s
business processes caused by maintenance operations. Closing a floor for redeco-
ration means disruption for office staff, or lost sales area; compromised customer
movement because a lift or escalator is out of order means lost sales for a retailer.
In all cases efficiency and effectiveness suffer.

There is, however, a considerable reluctance on the part of clients to fully
appraise whole life costs, for a number of reasons:

e The client decision-maker may not be responsible for repair and maintenance,
because the building may be sold or let at completion, or simply because capex
and opex are the responsibility of different departments within the client.

e It is in the interests of project promoters to minimise capital cost in order to
have the project funded. Once funded and completed, the owner is locked
into any life cycle expenditures — this is a special case of escalating commit-
ments, explored in section 10.10.

e Whole life costs are incurred in the future, about which we have very low
levels of certainty, while capital costs are incurred in the (relative) present and
have (relatively) higher levels of certainty — costs discounted 20 years to the
future will always look trivial.
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While the theory of whole life costing is well developed as a special case of the
investment appraisal techniques discussed in section 3.6, the serious problem with
the reliability of data on what costs-in-use of constructed assets actually are, ham-
pers effective analysis. There are two basic sources of data:

e The facility management learning cycle discussed in section 9.4;
e Component manufacturers’ reliability analysis, drawing on the reliability engi-
neering concepts presented in section 12.2.

The practice of whole life costing is presently coming nearer to the theory, thanks
to a number of recent developments:

e One of the benefits of developing concession contracts — as described in
section 2.6 — is that they create stronger incentives for the collection of actual
costs through the facility life cycle — in effect, the capex and opex budgets are
held by the same decision-maker, the concessionaire.

e Systematic efforts to improve data sets are starting to reap rewards.

e The development of open building concepts is generating a better under-
standing of the expected life cycle of various building sub-systems, and hence
more precise periods for NPV analysis. The DEGW 7 S framework for office
buildings® is one such approach:

Site — which is timeless, and provides the context for the facility.

Shell — the structural frame of the building which may have a life of 50-75
years.

Skin — the cladding to the building, which may be expected to last around
25 years before the frame of the building is reclad. However, where the
building is high on conceptual quality, skin and shell may have the same life
cycle.

Services — these typically last 10-15 years, before mechanical and electrical
unreliability becomes a problem.

Scenery — which is the basic interior decor of the building, lasting some 5-7
years, and will need to be regularly refurbished, if only to maintain staft morale
and customer appeal.

Systems — ICT systems typically only last 3 years before they require signifi-
cant upgrading.

Settings — which are the everyday moveable elements of the buildings such as
furnishings and decoration and, if required, partitioning.

e The regulatory pressures to improve sustainability, as discussed in section 4.4.4,
are particularly associated with energy consumption by facilities in use.

e The facility management profession is growing in capability and influence.

e The structural shift of Western economies to a lower inflation environment
means that discount rates in NPV calculations are lower, and hence future
expenditures appear greater.
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Prototyping: simulations, models and mock-ups

It 1s often argued that one of the major problems in managing design in construc-
tion is that all projects are prototypes.To an important extent, this is an expression
of the cult of wickedness, as discussed in section 9.6. The use of the standardisa-
tion and pre-assembly techniques presented in section 12.10 is one way of shift-
ing the project mission towards the incremental category in Fig. 9.5. Even for the
most challenging project mission, though, there is much that can be done to move
on from the prototype to allow particularly crucial elements of the facility to be
prototyped before commitment to actual construction is made.

Panel 9.7 Models and mock-ups

Physical models and mock-ups were used in three different ways on the Worldwide Plaza
project:

e Two 1:500 scale models were tested in a wind tunnel, complete with a replica of the
surrounding buildings to simulate any turbulence in local wind conditions. One in wood
tested deflection; the other in perspex tested wind loadings. As a result, changes were
made to the structural design.

e Full-scale mock-ups of key elements of the building were tested in a different wind
tunnel for air and water penetration. A segment of the curtain walling to the 35th floor
leaked like a sieve because of the use of the wrong mastic and incorrect fitting of the
flashings to the windows. It took 2 months to rectify the problems by closely defining the
construction sequence and using the appropriate materials. Similarly, a segment of the
roof was tested which also failed its penetration test and displayed signs of structural
failure in the wind buffeting. Changes to the fixings were made as a result.

e A full-size furnished mock-up of an office for one of the major tenants — who would be
occupying a number of floors — was built so that its staff could get a much better feel
for their new working environment, and thereby staff resistance to the move would be
reduced.

Source: Sabbagh (1989).

The development of computer-aided design (CAD) since the early 1990s
from a 2D draughting tool to a 3D modelling tool has allowed the develop-
ment of sophisticated simulation packages to allow the performance of various
components and sub-systems of the facility to be analysed prior to execution;
these issues are developed further in section 14.4. The implementation of virtual
reality techniques as the interface to the 3D model pushes this potential even
further, and the virtual protyping of the completed facility is becoming a viable
possibility*.
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9.7.5

Even without CAD, there is much that can be done using models and mock-
ups both to understand the performance of the facility in use and to rehearse its
execution on site. The issue of the guardrail in Case 9 was resolved using a mock-
up which demonstrated what could be less easily seen from the drawings — the
best height for the rail. Scale models — particularly when used at design review
meetings — allow all the parties to better understand the proposals and their impli-
cations. There are a wide variety of uses of mock-ups for management construc-
tion projects, as panel 9.7 illustrates.

Design quality indicators

The DQI framework modernises the language of Vitruvius and Wotton. It uses
a basic triangle of build quality, functionality and impact, breaking them down into
subcriteria as shown in Fig. 9.7. A standardised questionnaire is then used to rate
the building against each of these criteria on a FAVE basis (fundamental, added
value and excellence) in terms of what the building is intended to achieve®. Does
a high score on the DQIs mean that a building is ‘good design’? As a first step to
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Fig. 9.7 The design quality indicators (DQI) criteria (source: http://www.dqi.
org.uk, accessed 10/04/07).

answering this question, it is helpful to place their development in the context
described in Case 2 of the UK reform programme. One important aspect of this
programme was an increased emphasis upon the measurement of the performance
of the project process. Architects and engineers whose concern was more for the
performance of the constructed product became concerned about this emphasis
upon the process. As Sunand Prasad, a member of the committee that oversaw
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the development of the tool who later became President of the Royal Institute of
British Architects, argued:

‘The decision to devise DQIs might be taken then to contain all the intel-
lectual rigour of the position: if you can’t beat ‘em, join ‘em. But it would be
more accurate to describe it as an act of appropriation. We have to distinguish
between measurement and the uses to which it is put. To fear measurement is
no more rational or less logical than to fear technology. Those with a critical
and indeed sceptical attitude to measurement are best placed to make good use
of it. Measurement is too important to be left to the measurers™.

Michael Dickson, the chair of the DQI development committee and a structural
engineer, concluded that

‘Initial feedback suggests that the DQI tool is robust and readily understandable,
applicable generically to all building types. It is designed to be used by profes-
sionals and lay people alike and is intended for all who wish to see the quality
of the built product improve.. . .It can be used by all parties at any stage of the
design procurement and occupation processes to inform on the compromises
that need to be made in the process to achieve affordable, enduring quality’”.

The team from the Science Policy Research Unit at the University of Sussex that
did the development work of the DQI tool view the contribution of the tool to
the design process a little differently:

‘As a tool for thinking about design. . .the DQI ... is most useful as a starting
point for discussion. It cannot provide an absolute measure of the design qual-
ity of a building but can be used to articulate the subjective qualities felt by dif-
ferent stakeholders in the design process and thereafter in the use of a building.
Tools for thinking aim to elicit and represent knowledge about design in order
to initiate conversations about client and user priorities, design possibilities and
consequences. This is possible because results from different members of the
project team and user groups can be compared and contrasted during design
and subsequent evaluation processes’.

A major weakness, however, of the DQI process is that it is still based on a view
of facilities as artefacts as defined in section 3.2, and not assets because it relies on
descriptors of the facility rather than analysis of how it adds value for clients and
other stakeholders.

Sustainability charrettes”

The development of sustainable facilities presents new challenges for the briefing
and design processes. These include:

e The necessity to adopt relatively unfamiliar and sometimes unproven tech-

nologies ranging from ground source heat pumps to green roofs which can
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have unexpected interactions with each other in completed facility and hence
present additional risk to process and product integrity.

e The increased requirement to model analytically the proposed facility as a sys-
tem, particularly with respect to thermal performance.

e The desire to meet external accreditation targets such as LEED and BREEAM
to validate publicly the claims made for the building.

e The broader commitment to community that underlies the philosophy of sus-
tainability implies much greater effort to involve building users and other local
stakeholders in the design process.

e The importance of ‘ownership’ of the commitment to a sustainable build-
ing, particularly where specifications do not provide returns on a cost—ben-
efit analysis basis, but on a broader ethical basis as defined in section 4.6. This
ethical commitment can be at risk during value engineering exercises — see
section 10.5 — founded on cost—benefit analysis.

Charrettes are typically organised as workshops over 4—7 day periods facilitated
by an experienced charrette facilitator and are expected to iterate through three
phases of presenting alternative proposals, refining proposals and agreeing on
a proposal to take forward into design development. They typically take place at
or near the proposed construction site, and should include potential opponents
as well as proponents — see section 4.3. The aim is that the intensive interactions
during the charrette generate greater commitment to the green aspects of the
conception and specification than ordinary consultation processes would.

9.8 Summary

‘One of the hardest roles you have to learn is to accept the eighty per cent rule:
that it’s better to settle for eighty per cent of what you wanted and get it deliv-
ered when you want it, than to wait for a hundred per cent delivered at some
indeterminate time in the future that might be never’.

Just as process integrity is a negotiated order, quality in the constructed product is
also a negotiated order™ as the Gallery Manager of the Tate suggests above® and
Case 9 demonstrates in greater detail. The level of quality appropriate to a client’s
needs as articulated in the project mission is the outcome of a long negotiation
process between articulated desire, technological possibility, regulatory consent
and financial viability as a process of future-perfect thinking. Achieving all the ele-
ments of the project mission is rarely possible in full; what is important is that the
client knows why they have not been achieved, while the facility meets the base
criteria laid out in the project mission.

There is a very important sense in which the process cannot be ‘managed’
in the conventionally accepted way. The indeterminacies inherent in solving
a wicked problem mean that attempts to manage the process directly are likely to
be counterproductive. The sources of the primary generator and the information
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flows through the conjecture/analysis cycles are much too tacit to allow direct
influence by an outside manager; the designers at this stage of the process need to
be trusted to manage themselves. What can be managed, however, are the stage-
gates in the process, discussed in section 8.5. Design reviews allow the opportunity
for progress to be reviewed in a collaborative manner, and for stops to be placed
on the cycles on the agreed grounds that the design is good enough to pass to
the next stage of development. Thus design reviews, with a clear definition of the
answers to the who, what, when questions, are the key to managing the briefing
and design processes, as illustrated in Case 8.The tools and techniques introduced
in section 9.7 can be used to support this process.

Once the briefing and design problems have been solved, the project moves on
to the planning and execution problems, although returning to the design prob-
lem is not unusual if the client changes its mind because of unexpected devel-
opments or new opportunities. The next three chapters are devoted to ensuring
process integrity in planning and execution.

Case 9
Designing the Sheffield Arena

By the mid-1980s, Sheftield had suffered the severe and permanent decline of
its traditional industrial base, leaving large areas of the inner city derelict. Like
many provincial British cities, it sought to revitalise its economy and urban fabric
through investment in cultural and leisure facilities. In 1986, it saw an oppor-
tunity to do this by offering to host the Universiade XVI (16th World Student
Games) in June 1991. This, it was argued, would provide the investment oppor-
tunities and lever the capital grants that would lead to the desired regeneration.
However, Sheftield City Council received no support from central government
for its efforts, at a time when relations between Sheffield and some other Labour
controlled cities and the Thatcher government had reached a nadir.

A number of projects were involved — the Ponds Forge swimming pool, the
Don Valley Stadium and the conversion of the semi-derelict Hyde Park flats into
a games village. An additional requirement for an ‘events hall’ was identified in
order to house gymnastics, basketball, volleyball and ice sports. As funds were not
available from central government, and there were many other demands on the
resources of the city, it was decided to seek a private sector partner to design, build,
finance and operate the facility. It was also clear that the facility could not be com-
mercially justified on sports uses alone. Therefore a multi-use facility was proposed,
which could also host concerts and exhibitions, to be called the Sheffield Arena.

The overall programme for the games was managed by two companies set up by
Sheflield City Council. Sheflield for Health Ltd would build and run the facilities,
while Universiade GB Ltd would run the actual games. Both were companies limited
by guarantee, with Sheffield City Council as the first guarantor. Sheffield for Health
would borrow in the open market, while Universiade GB would live off sponsorship
money. During 1989 neither strategies were raising adequate funds, and both companies
were running up serious debts; the Universiade was simply not attractive enough to the
international television and advertising groups which typically sponsor such events.
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By the middle of 1989, design for the Arena was well under way and enabling
works had started on site. In addition to the enormous time pressures generated
by the immovable deadline of 1 June 1991 for the opening of the games, an event
completely unconnected with the project had an enormous impact — the disas-
ter in Sheftield’s Hillsborough football stadium in April 1989 in which 95 people
were killed when spectators were crushed during crowd surges in the stands.

Because of difficulties with putting together the funding package, the funds
were not in place to finance the project during 1989, and the architects and engi-
neers were asked by the client to work on the project on a‘goodwill’ basis in
order to keep things rolling, with a promise of payment when funding finally
materialised. As a client representative said to the architects and engineers, ‘if
you do not show faith in us at this critical period, then we will have to think
twice about retaining you for our other projects which we are in the process of
finalising’.

Sheffield City Council was the promoter of the project, fulfilling what it saw as its
democratic mandate to regenerate the industrially devastated Don valley in spite
of intense opposition from central government and other political opponents. It
saw the Universiade as a way to achieve its regeneration objectives, and to provide
the people of Sheftield with a lasting resource. Its interests in this respect were
represented on the project by its Land and Planning division; these interests were
to ensure the success of the Universiade and through that, stimulate the regenera-
tion of key areas of the city. The Council was constrained by lack of support from
central government, shortages of capital, mounting cost overruns on other projects
in the Universiade programme and the fear of a revolt by local Council Tax payers
if the Council’s guarantees were called in. Mowlem Management Ltd was appointed
by Sheftield City Council as project manager to oversee the progress of the project
on behalf of the promoter and to chair project review meetings. Mowlem was also
working on other construction projects in the overall games programme.

Spectacor Management Group (SMG) was to be the operator of the facility.
It successfully tendered to Sheffield City Council to design, build and operate
the facility, and came to an arrangement where it would help the promoter to
put together a financial package from the private sector. Based in Philadelphia,
SMG manages sports facilities on behalf of public and other authorities through-
out the USA. It became the client for the actors in the project coalition. SMG’s
objectives were to ensure that the costs of the facility were low enough, and the
quality and capacity of the facility were high enough, to ensure a revenue stream
that would allow the financiers to recoup their investment and SMG to run the
facility at a profit. As its operations manager stated, ‘give me as many comfortable
seats with good sightlines as the Arena auditorium will accommodate. Remember
more seats mean more revenue, more revenue means more profit’. SMG’s princi-
pal constraints were that it would be liable to Sheffield City Council if the facility
were not ready in time for the games, and that it lacked an understanding of how
British local government worked.

The design team was led by Hellmuth Obata Kassabaum’s Sports Facilities Group
(HOK), part of one of the worlds largest US architecture/engineering firms.
Specialists in designing sports facilities, HOK had worked for SMG many times.
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HOK was the concept architect for the facility, appointed on a fee basis. Its objectives
were to satisfy a long-standing customer while retaining its reputation as the lead-
ing architects in sports facilities. Lister Drew Haines Barrow (LDHB) was a leading
British architectural specialist in sports facilities. It entered into a 50/50 consortium
with HOK and undertook most of the detail design for the facility as project architect
on a fee basis. Its objectives were similar to those of HOK with whom it was also in
consortium on the Docklands Arena, and to build up a reputation in sports facilities.
Oscar Faber & Partners was the engineer for the facility, responsible to the client for
engineering both the structure and the mechanical and electrical services inside the
building. Poole Stokes & Wood was appointed as quantity surveyor. It was responsible
both for advising the client on the costs of the various design options, and prepar-
ing the bills of quantity that would be used as the basis of competitive tendering for
the trade contractors. Any proposals for changing the design, from the architects or
engineers, would have to meet its approval from the point of view of costs.

R.M. Douglas successfully tendered as construction manager responsible for select-
ing and co-ordinating the trade contractors which actually executed the 46 sepa-
rate works packages for the construction of the Arena. Working on a fee basis, its
objectives were to realise the client’s mission. Douglas’ principal constraints were
that it could do little until design issues were resolved, and that the National Coal
Board found a seam of coal at the eastern end of the site and exercised their statu-
tory right to exploit it as an open-cast mine during 1989, not releasing that por-
tion of the site until the end of the year. The contract form used was JCT 87.

Sheffield City Council was also responsible as statutory authority (SA) through
its Building Control, Fire and Civil Defence division. These responsibilities on
the project consisted of ensuring that the Arena complied with the Building
Regulations — the statutory codes which provided for the integrity of the struc-
ture and the safety of its users. Its objectives were to fulfil its statutory obligations;
its principal constraint was the strong local sensitivity following the Hillsborough
disaster. Indeed many of the staff concerned with the Arena project were appear-
ing before the inquiry into the Hillsborough disaster during 1989, when the
key design decisions described in this case needed to be made to ensure that the
project remained on schedule.

During 1989, three main issues came to a head in the design process which
demanded speedy and cost-effective resolution. These were the means of emer-
gency escape; the tiered seating gradient; and the guardrail height. The relationship
between architects and engineers on the one hand and statutory authorities on the
other is one of propose and dispose. The design team proposes solutions that will
meet client needs, while the SA comments on these design solutions, indicating the
points at which they are unsatisfactory from a regulatory point of view. Redress is
available in the case of dispute through an appeal to central government in the shape
of the Secretary of State for the Environment.

The specific issues were as follows:

o LEmergency escape. The SA insisted on a 2400 mm wide cross-aisle to be used for
the evacuation of the Arena in the event of fire. This would result in the loss of
900 seats.
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e Tiered seating. The SA said that the tiers were too steep, and that the rake
should be lowered to ease the climbing of the stairs. This would have spoiled
sightlines for the spectators, and as the raking beams were already under con-
struction it would have had severe implications for budget and schedule for
rework.

e Safety rails. The SA requested 1100-mm high safety rails in the auditorium,
which complied with the prevailing regulations. However, these would have
obscured the spectators’ view and 800 mm was preferred by the architects.

In sum these instructions from the SA would have the effect of:

e obliging structural works already under way because of the very tight sched-
ule to be scrapped and redone with obvious implications for the schedule and
budget;

o reducing the number of seats with good sightlines, and hence the profitability
of the operation of the facility;

e reducing the comfort of users of the building, and hence its attractiveness to
potential customers.

SMG and their architects HOK took the view that they had designed and man-
aged large numbers of similar buildings in the USA which had operated in per-
tect safety for many years. These were designed and operated in accordance with
standards approved by the American Standards Association. Similar buildings in
Birmingham and London designed by HOK had been accepted by the relevant
SAs. As one SMG representative argued, ‘it is evident that the [SA] have no idea
about what is involved. We have been appointed by Sheffield as experts in our
field. Surely they must rely on expert knowledge and experience’.

The statutory authority, on the other hand, took the view that full compliance
with the British Building Regulations was required in the context of high public
concern following the Hillsborough disaster. However, no regulations for this type
of multi-purpose arena existed, and so the SA were obliged to adopt those for
theatres, cinemas and football stadia. This led to considerable room for interpreta-
tion, and argument.

In an attempt to resolve problem 1 — the emergency escape — HOK and LDHB
jointly commissioned Warrington Fire Research Consultants (WFRC) to provide
specialist advice on fire safety. They provided a comprehensive review of the latest
research in fire safety, and appropriate building codes from other countries. Their
report questioned the technical basis of the SA’s position. The report was pre-
sented to the SA, which merely noted it and continued with its insistence on the
cross-aisles. A similar WFRC report had been accepted by the London Borough
of Newham for the Docklands Arena, but that was prior to the Hillsborough
disaster.

A second strategy was to demonstrate to the SA how SMG had eftectively
managed similar facilities for many years without incident, by offering to take its
representatives over to the US and show them the operations there. However, this
would have contravened local government staft guidelines, and in the words of
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one SA official, would have been seen as ‘as trying to unduly influence the local
government staft, in order to obtain a favourable outcome to the detriment of the
health and safety of Sheftield’s ratepayers’.

The next strategy was to try to play off the two parts of Sheffield City Council
against each other. SMG tried to place the Land and Planning representatives in
a situation where they feared for the future of the games and would put pressure
on Building Control. This backfired as the basis of the SA’s position was statutory,
and its officers could be personally liable for failing to carry out their statutory
duties. They dug in their heels even further.

Appealing to the Secretary of State was ruled out because time was too short.
When the schedule was about to be seriously disrupted because of the lack of
a decision on the cross-aisle, SMG gave in and instructed their architects to
include it in the design.

In order to resolve problem 2 — the tiered seating — the independent expert
strategy was tried again. This time the promoter was persuaded to commission
a report from Hughes Associates Inc. of Maryland USA, which had also advised
other British authorities. The report argued that there was nothing inherently
dangerous in the HOK/LDHB design, and that in the absence of clear guidelines
in the British codes, ‘the lessons learnt in the design, approval and usage of the
Sheftield Arena can be shared more widely as part of a broad reconsideration of
the UK regulations, standards and outlines’. This position was accepted by the SA.

In order to solve problem 3 and to bridge the gap in the height of the safety
rails, a mock-up was constructed so that everybody could see what the effects
of the different heights were on the spectators’ amenity. It was then clear that
1100 mm would obscure the view, and a compromise between 800 and 900 mm
was arrived at.

The Taylor Report into the Hillsborough tragedy was published in January
1990. Its principal recommendation with regard to stadium design was that all
spectators should be seated, conclusions which had no relevance for the Arena
project.

During 1990, SMG withdrew from its position of client for the project, retain-
ing the role simply of operator of the completed facility. This left Sheftield for
Health with no alternative but to step in. This eftectively transferred commer-
cial risk for the Arena to the ratepayers of Sheffield, as SMG receive a guaranteed
management fee which is offset against the profits from events held at the Arena.

In the end, the project was completed on time and the Arena was opened by
the Queen on 30 May 1991. It won a number of local design awards for that
year, and did in the end receive /4.75m of central government funding under
the urban programme. Between August 1989 and the opening of the games, the
overall costs of the sporting facilities rose from /111m to /147m, or by 32%.
Sheftield Council Taxpayers presently pay over /20 per year each to cover the
losses made on the Universiade programme as a whole.

In defining the project mission, the principal constraint on all the actors was
quality of realisation in terms of the schedule — the deadline was immovable and
so dominated decision-making. As the project manager said, “You cannot say to
6000 eager runners, gymnasts, jumpers and throwers: could you all come back
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Notes

next month, we are a little behind programme’. After that, quality of specification
tended to be favoured because very few of the actors were cost-sensitive — only
the promoter and client were. Most of the other actors were appointed on a per-
centage fee basis so as costs mounted their fees mounted, or these issues were
irrelevant as in the case of the SA. Thus the original proposals for the Arena facil-
ity in 1986 envisaged a building costing around £10m; the final outturn cost was
£34m. This was partly because of the decision to build a multi-event arena rather
than a sports hall, and partly because of inflation over the period, but it was largely
as a result of a classic schedule/budget trade-off by the actors in the project coali-
tion in project realisation.

Source: Developed from Lookman (1994). This material is also available as a role-
play — see Winch (1999).

The definition is from Buchanan (1995, p. 12).
The concept was first introduced by Rittel and Webber (1973).
Barrett and Stanley (1999).
Cited in Sabbagh (2000, p. 18).
The special issue of Building Research and Information (35, 1, 2007) on visual practices explores
these issues in some depth.
See Nutt (1993) and also Nutt and McLennan (2000).
See Lowe (2006) for an overview of the issues.
CABE (2006, p. 23).
9 OGC/CABE (2002).
10 Current Office of Government Commerce Guides.
11 See Winch (2008) for a more detailed evaluation of the current situation.
12 Marx (1976, p. 284).
13 See the papers collected in Cross (1984) — this volume is the best single source for research
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developments in our understanding of the design process.

14 Pugh (1990) and Ulrich and Eppinger (2008) provide excellent statements of the engineering
approach.

15  Hillier (1996).

16 Winch and Schneider (1993); see Winch et al. (2002) and Winch (2008) for further empirical
support for this four-fold model.

17 Pugh (1990).

18  The formulation comes from an unpublished paper by Bill Hillier. See Schon (1983) for case
data to support this contention.

19  See Ulrich and Eppinger (2008) for a comprehensive review.

20 See Wheelwright and Clark (1992, Chapter 9).

21 Green (1992, p. 42).

22 See Boussabaine and Kirkham (2004) for an authontative overview.

23 See Blyth and Worthington (2001).

24 See various contributions to Brandon and Kocatiirk (2008).

25  The DQI tool and a selection of application case studies can be found at http://www.dqi.org.
uk/

26 Prasad (2004, p. 176); emphasis in the original.

27 Dickson (2004, p. 194).

28  Gann et al. (2003, p. 322).
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Chapter 10
Managing the Budget

10.1

256

Introduction

‘Estimating is like witchcraft; it involves foretelling situations about which little
is known’.

The budget is the most important single measure of project performance, and
in the end, schedule and quality are reducible to budget on the expenditure
side of the NPV calculation. The aim of this chapter is to explore the way in
which the budget for the project is managed. The briefing and design proc-
esses discussed in Chapter 9 effectively set the budget; design decisions regard-
ing conception and specification, as evaluated through the NPV calculation,
determine the overall budget envelope. The task of budgetary management is
to work within this envelope determining and redetermining the budget at
an increasing level of detail through the project life cycle. The epigraph above
from a former head of operational research at Costain' indicates how difficult
this seemingly straightforward task is. However, by the end of the process, the
exact price of the building is known or at least knowable on the condition that
effective accounting systems are in place, but all that is then left for the client to
do is to pay up.

This chapter will firstly review the differing levels of accuracy that are pos-
sible in the budget at differing points in the life cycle. Secondly, the difference
between the product breakdown structure (PBS) used for early-phase budgetary
planning and control, and the work breakdown structure (WBS) used during the
planning and execution phases of the project, will be identified. A discussion of
the principles of budgetary control using earned value analysis (EVA) will follow.
The chapter will close with an investigation into the problem of escalating com-
mitments, or the strong temptation to throw good money after bad on the part of
clients, and how this is used by project managers to ensure continued funding for
the projects they are running.
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Levels of accuracy in project budgets

The reduction of uncertainty through time has an important effect on project
budgets; it means that budget estimates made early in the project life cycle are
relatively inaccurate compared to those made later as more information becomes
available regarding both the precise work to be done and the current market level
of prices. Best practice in estimating budget costs is to provide a three-point esti-
mate between a maximum (pessimistic), minimum (optimistic) and most likely
(mode or central estimate) outcome through group elicitation techniques®. Such
estimation is a progressive process through the project life cycle as more infor-
mation is acquired about the challenges of delivering the project mission, and
uncertainty is progressively reduced through time as shown in Fig. 10.1. Gateway
reviews discussed in section 8.4 provide good opportunities for reviewing the
successive accuracy of estimates by agreeing the formal reduction of the variance
around the mode of the three-point estimate, and so a step-wise effect is typically
generated in the convergence of the maximum and minimum estimates on the
central estimate.

30%
Scheme design
20%
\— Tender
0,
10% Final
Central I i account
estimate / 0%

!

Brief Definition Description
P Completed

building

Fig. 10.1 The changing accuracy of estimates.

Table 10.1 summarises this successive reduction of budget variance and com-
pares conventional budgeting rules of thumb to a data set derived from a study of
estimating accuracy of pioneer process plant construction — see panel 10.1 — while
the 10% figure is in line with data on contractor estimating accuracy’. In for-
mal terms, the central estimate is the mean of a distribution with a 95% (or 99%)
chance of the true cost lying within the upper and lower accuracy figures
given. In practice all the evidence indicates that the distributions are skewed —
underestimates of budget costs leading to optimistic outcomes are much more
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common than overestimates and so the optimistic outcome lies much closer to
the mode than the pessimistic one.

Table 10.1 Budget-estimating accuracy at different project phases (source:
developed from Merrow et al., 1981, Table 4.1).

Project phase end (see Conventional wisdom Estimated cost as a proportion
section 8.3 for phase on accuracy level * of actual cost at completion for
definitions) (%) 44 projects (%)
Brief 30 62
Definition 20 78
Description 10 83
Trade package 5 93
Completion (by definition) 0 100

Panel 10.1 The pioneer process plant study

In the late 1970s, the RAND Corporation studied the performance of pioneer process
plants. Pioneer plants are those which have a significant level of technological innovation —
they are the first of a type. So, mission uncertainty is relatively high for the sample of 44
projects benchmarked, compared to the population of all process plant projects. Data
were obtained from 34 firms on the client and supply side. Complemented by the later
desk study of megaprojects which included large civil engineering projects, this research is
almost unique in the quality of insight it gives to project performance.

Sources: Merrow et al. (1981); Merrow (1988).

The final column in Table 10.1 shows the extent of underestimate of outturn
costs at each phase; estimating errors are systematic, rather than random, and the
outturn cost will nearly always lie above the budget estimate. Indeed, for the pio-
neer process plants, outturn cost lay entirely outside the expected range of esti-
mated cost at each phase until completion. Some of the reasons for this lie with
the strategic misrepresentation discussed in section 3.7; this chapter will assume
that estimators are acting in good faith.

The very high level of inaccuracy in early-phase budget estimates is, of course,
a major reason for the separation of the contract for design from that for execu-
tion on site. Typically, this breakpoint occurs when costs are down to around the
10% range of accuracy after completing the description of the facility. This break-
point has two functions — it allows the switch towards a contract that shifts more
of the remaining risk towards the supplier, and it provides a natural review and
audit point for whether the project should continue. If either the capital costs
prove to be at the higher end of the estimating range, or the income streams
from the exploitation of the facility are now estimated to be smaller or less sure
than originally thought, then the NPV may come into question, and the most
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appropriate thing to do may be to cancel the project before any more money
is spent. From the options thinking perspective introduced in section 8.3 design
development can be thought of as a stage option on the project.

Estimating accuracy may be improved significantly through better data; this
reflects the importance of databases which provide tender prices for a variety of
building types, such as the Building Cost Information Service (BCIS). Many cli-
ents also possess their own databases. The closer the match between the facility
proposed and the sample of facilities in the database, the greater is the attaina-
ble accuracy of estimates. There are, however, limitations with such approaches
including:

e sampling problems because of the data set not containing enough observations
to provide a reliable estimate of the distribution of actual prices;

e the site specificity of each project introducing random variables into the data
set;

e the fact that it is prices that are observed, not costs, so that the drivers of price
changes are difficult to identify within the data set.

Budget estimates may be made on a top-down basis, using the experience and
judgement of the estimator supported by price databases, or on a bottom-up basis
using quotations for every resource required for the project. The latter approach
is clearly futile during the early stages of the project, and the top-down approach
is preferred; the theory of probability provides mathematical justification for
this point, as discussed in panel 10.2. By the time uncertainty has been reduced
enough for trade contracts to be let, at around 95% accuracy, a bottom-up process
becomes viable. At this point, material prices can be known with great accuracy
and most of the remaining uncertainties relate to labour productivity. For this
reason, trade contractors prefer bottom-up estimating in their tendering.

Panel 10.2 Probability theory and estimating accuracy

The probability of an event occurring in repeated trials — where the event may be, for
instance, a task running 10% over budget or schedule — is given by the binomial distribu-
tion. This shows that the percentage error of the estimate of the mean performance on the
task as a ratio of the percentage error for the mean performance on all tasks in the WBS
is inversely proportional to the square root of the number of tasks, for a discrete sequence
of tasks. Thus for a 52-week project to be estimated at =10% accuracy in budget, a task
lasting a fortnight should only be planned with a =50% accuracy because some tasks will
exceed their budgets and others come in under budget. This calculation therefore defines
the lowest planning unit for the WBS. The larger the number of tasks in the WBS, the less
point there is in planning each task accurately, because positive and negative variances
will even themselves out at the level of the project as a whole. This argument, of course,
does not apply where there are systematic biases in estimating.

Sources: Turner (1999) and material supplied by John Kelsey.
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10.3

Developing a budgetary system

As with most things, the devil is in the detail with budgetary estimating and con-
trol. A structure for the database is needed so that the information can be organ-
ised effectively. There are two basic options:

e the PBS, which is the proposed facility (product) broken down progressively
into all its constituent components and

e the WBS in which the construction process is broken down progressively into
all its constituent tasks.

Despite the contention of many authorities, the PBS and WBS are not the
same, and the differences between them cause a number of problems which make
the PBS to WBS transformation problem a difficult one to resolve satisfactorily.
The PBS only contains those components that are incorporated into the final
product, and does not include any components that are associated with prepar-
atory or temporary tasks. For instance, the specification for a beam will define
the product components — concrete and reinforcement — but will not include
erection and demolition of formwork, and any falsework required to support
that formwork. It is for this reason that the PBS is only the starting point of the
WBS. Figures 10.2 and 10.3 show respectively, the PBS and WBS for the roof
of the Centuria building, described in more detail in Cases 10 and 11*. These
figures were prepared using Uniclass® — in particular, tables D (facilities) and G
(elements for buildings), and tables L (construction products) and J (work sec-
tions for buildings) respectively. Comparison of the two figures illustrates how
the PBS is product orientated and the WBS is process orientated. A further com-
plication is that two separate tasks in the WBS may be performed by the same
trade. For instance, both the roofing works and insulation works in Fig. 10.3
would normally be performed by the same gang. Within the WBS, tasks need to
be unambiguously assigned to trades so as to enable full cost control where they
form different subcontract packages. In effect, the WBS is a function of the PBS
and the structure of the project coalition as analysed in section 5.4, sometimes
referred to as the organisational breakdown structure (OBS) described in section
15.8. The differences between PBS and WBS also apply to design processes; tasks
such as mock-ups and testing models in wind tunnels, described in panel 9.7,
and research to solve particular problems, are all off the PBS yet are vital for the
progress of the project.

In the early phases of the project, it is natural to use the PBS for development
of the budget — after all, it is the product that is of interest to the client, not
the process. However, as the PBS is developed, it starts to become clear what the
task content of each component is, and a switch needs to be made to the WBS
for structuring the budget data. This switch is usually made at the point where
the contractor takes over from the designers. This is relatively unambiguous and
unproblematic where tenders are on complete design, with the bill of quantities
performing the translation role, but even here the bill of quantities has been
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Fig. 10.2 Centuria product breakdown structure.
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Fig. 10.3 Centuria work breakdown structure.

criticised for its lack of relationship to processes on site. However, with attempts to
integrate across the design/construction interface, the switch can cause problems —
for instance in the development of 4D planning, described in section 11.5.5.
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10.4

Using the PBS to control the budget

The PBS is at the heart of cost planning and management. The cost planning process
is essentially one of setting up a cost model of the proposed facility, which can be
used for three different, but very important, purposes:

e allowing the estimated cost of the facility to be benchmarked against either
other similar facilities or industry-level data sets such as the indices produced
by the BCIS;

e creating a budget baseline against which the information loop can be made
during later design development and execution;

e cnabling the definition of target prices in incentive contracts, as discussed in
section 6.3.

Figure 10.4 shows the cost planning hierarchy, with the familiar graduation
from simple, broad-brush estimates to detailed breakdowns. In the earliest phase
of the project, the benchmark of cost per unit is used. Frequently, the rates are
the benchmarks within which the project budget must stay — an approach par-
ticularly favoured by the public sector with its cost yardsticks. As the design is
developed, more precise figures on a metre square or other appropriate measure
can be developed. As more design detail becomes available, the information can
be broken down into the elemental cost plan by broad PBS headings. In the UK,
a sandard form of cost analysis is available to enable comparison with industry
cost databases known as the Standard Method of Measurement. The lowest level
of detail available in PBS terms is provided by the bill of quantities, which is, in
essence, a measure PBS.

Unit Cost / bed

rt“ Cost/ seat

rate Cost / pupil

Rati Cost / m2 gross area

alltlo_ wall / floor ratio
analysis Gross / net space ratio
Flooring / m2

Elemental cost Roofing / m2
Facade / m2

1000 m?

Bill of quantities Penryhn
slate

Fig.10.4 The cost planning hierarchy.

The cost planning process is an essentially reactive one. Proposals from design-
ers are benchmarked against available data sets through an iterative process®.
However, the lack of active budgetary management inherent in such an approach
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has encouraged the development of new approaches. One derived from the car
industry turns the problem around and drives the design process by the estima-
tion of costs — a technique known as target costing. The starting point of the tar-
get costing process is what the market will bear — in other words, setting a price
point and then on no account exceeding it. At one level, the construction indus-
try does have target costs in the public sector cost yardsticks, but these tend to
include adjustment factors for various differences between sites, and tend not to
be reduced over time so as to drive out costs from the product. The true target
costing approach sets non-adjustable targets and then uses learning curve prin-
ciples to reduce cost over time. The challenge in target costing is to provide the
maximum value for the customer at the given price point. The main techniques
for doing this are value engineering (VE) and cost management.

10.5 Value engineering and cost management

As architects and engineers grapple with the design problem, it may become
apparent that the early estimates on which the NPV was based were optimis-
tic. The aim of VE process is to identify ‘unnecessary cost’ and thereby bring the
facility back on estimated budget, thus ensuring the viability of the project. Thus
VE is essentially an audit approach, providing third-party review of the design
to date’. The classic methodology is the 40hour VE workshop, where a team of
specialist value engineers and independent designers review the design at around
the completion of sketch design. The format is one of brainstorming followed by
evaluation of the ideas generated over the 5-day period. The arguments for such
an approach include the following:

e A fresh perspective can sometimes identify the wood for the trees — designers
who have been struggling with a problem for a long time may have missed
something by being too close to the problem.

e The client can have additional confidence that it is getting value for money.

Against these advantages, the disadvantages are as follows.

e The process can be very demotivating for the design team as the solutions
over which they have worked so hard are picked over by those who may not
have fully grasped the challenges of the brief.

e The process takes 3—4 weeks out of the design schedule.

e Itis an additional cost to be borne by the client.

It is perhaps notable that the techniques have been most enthusiastically adopted
by clients which tend to require buildings strong on specification rather than con-
ception. Where the brief is more challenging, effective VE might be more difficult.
However, the greatest limitation of a VE approach is the lack of reliable cost infor-
mation. If cost estimates at definition (scheme design), as shown in Table 10.1,
are accurate to =20%, then a claimed saving of 20% has a 27% chance of being
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entirely spurious®, especially as the smaller the element under consideration, the
higher the potential variability in the estimate compared to outturn. Thus VE can
only ever be a broad-brush approach, and is unlikely to warrant the investment
in the 40hour workshop for most projects. A more viable approach would be to
provide incentives for the design team commissioned to do the work in the first
place to think through the problem with a broader value management perspec-
tive. The difficulties inherent in developing VE further towards a target costing
approach are well illustrated by the Building Down Barriers project in panel 10.3.

Panel 10.3 Target costing and value engineering on Building Down Barriers

One of the innovative aspects of the Building Down Barriers project presented in Case 7
was the attempt to use target costing techniques derived from manufacturing. Instead
of the cost-plus approach traditional in construction, the aim was to design the facility to
a cost set by the price the market was prepared to pay for the value generated by the
asset less profit and overheads. This approach relies on intensive value engineering
activity, which in turn relies on the ability to cost alternative design proposals accurately.
However, it was quickly discovered that the prime contractors were not able to do this.
The problem is that they subcontract for all resource inputs, and therefore do not possess
adequate information on costs. They rely instead on prices from their suppliers, who in turn
typically subcontract for many of their inputs, and so on. The lack of basic knowledge on
the construction supply side regarding costs and their drivers means that a target costing
approach is not viable in the current state of the industry, and, more generally, attempts at
value engineering are vitiated.

Source: Nicolini et al. (2000).

A broader critique might be that the necessity to mount a full VE exercise
is, arguably, the result of a failure of incentives within the procurement process
because of the use of fee-based rather than incentive contracts; see section 6.5 for
a discussion. While budgets can mount on any project as a result of the inherent
uncertainties of the process, and need to be brought back under control when
more information becomes available, the necessity to use such techniques on
every project suggests that designers are being inappropriately motivated. If the
client requires an absolute cap on expenditure, then the procurement of designers
should provide incentives for them to meet this cap®.

Constructability

Constructability is the process of designing to enable the most efficient deployment
of resources on site with the aim of reducing waste, improving conformance
quality, increasing productivity, removing safety hazards or reducing schedule.
Achieving constructability requires that those whose expertise lies in realising
the project be involved in the design of the facility. This poses considerable prob-
lems for procurement using fixed-price contracts, and is one of the main argu-
ments in favour of switching to incentive contracts as discussed in section 6.5.3.
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Under incentive contracts, the constructor has the motivation to propose more
effective or efficient ways of realising the project. As uncertainties have reduced by
this stage to around *5%, it becomes possible to make some fairly precise calcula-
tions regarding where benefits may be found.

There are two main aspects to constructability. One is a more finely tuned
version of VE. In Anglo-Saxon systems this expertise is often provided by a con-
struction manager, rather than trade contractors. Where incentives are appropri-
ately aligned, this sort of constructability approach can become the norm rather
than a specific exercise. In the French system, construction contractors know that
they will need to develop variantes in order to win the project, while contrac-
tual conditions often make this approach difficult in the UK™. Italian steelwork
fabricators routinely win major trade contracts throughout Europe, including T'5,
by re-engineering the design to add value for the client by obtaining for them-
selves larger trade packages, while reducing significantly the overall price of the
project — see panel 10.4.

Panel 10.4 Competitive advantage and value engineering

During the 1990s, ltalian steelwork fabricators were winning work throughout Europe —
such as on the Severn Bridge, described in panel 2.9, and Friedrichstadtpassage 207,
described in panel 10.7. Some suggested that this was because of their access to cheap
steel, but in fact it was because of their ability to re-engineer the project. On two projects —
the Storabeelt East Bridge and the Grand Canal Maritime Bridge at Le Havre — Italian firms
won the contracts through providing the client with savings on other trade packages. In
Denmark, CMF proposed upgrading the specification of the steel deck to the approach via-
ducts to the cable-stayed bridge, which allowed spans between piers to be increased from
168m to 193m, thereby reducing their number and hence cost. In France, Cimolai pro-
posed v-steel supports founded on the banks, as opposed to the concrete piers founded
on the river bed proposed by the design team, which would have involved the construction
of caissons. Again, construction costs were saved on other trade packages through finding
elegant engineering solutions.

Source: Micelli (2000).

The second aspect of constructability is the development of process capabil-
ity, as defined in panel 12.3'"". Here the issue is very much one of trade-offs, as
illustrated in Fig. 10.5. Higher process capability requires investment, and there
comes a point when the returns on this investment — either from higher incomes
from asset exploitation or from savings in whole-life costs — start to diminish. The
greatest return on investment is achieved at the point where the distance between
the two curves is greatest. The appropriate level of capability for a process will
depend on a number of factors.

o The project mission in terms of appropriate intention, defined in Fig. 8.3. Clients
may be prepared to pay for higher levels of workmanship (i.e. greater process
capability) in sensitive areas for aesthetic or operational reasons.



266  Riding the Project Life Cycle

o The robustness of the technology. For instance, enclosure technologies such as
traditional brickwork are relatively robust in that they remain perfectly func-
tional at relatively low levels of process capability, and typically have to be fitted
by craft-trained operatives. Others, such as cladding systems, are less robust and
need to be assembled to tight tolerances by achieving higher levels of process

capability.
A Cost of investment
in improved process
capability
Income
from
asset Return on
exploitation investment
OR in process
savings in capability
costs of
operation N
and maintenance
>

Project budget

Fig. 10.5 The process capability trade-oft.

There are various ways of enhancing process capability in construction:

investing in the training of operatives and site management;

investing in better quality management systems, as discussed in section 12.2;
investing in standardisation and pre-assembly, as discussed in section 12.10;
investing in better machinery, capable of working to higher tolerances;
working more slowly, to reduce the eftects of haste on conformance.

However, all these imply additional costs, and hence reduce the efficiency of
the process. There are diminishing returns to the greater investment in process
capabilities. In other words, it is also a form of waste to achieve a higher level of
process capability than the project mission requires. Workmanship that would be
acceptable for the rear of a back office would not be acceptable on the facade of
the corporate head office.

10.7 Controlling the budget

The WBS, at its full level of detail, assigns an identifier code to each task — these
can be derived from Uniclass or can be proprietary. The WBS tends to be devel-
oped iteratively as the project progresses in the rolling wave illustrated in Fig. IV.2.
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The first level of the WBS is the trade package level, unless it is worthwhile split-
ting the project into sub-areas of the site. The next level might be whole trade
tasks such as formwork. Below this level, the WBS might be broken down into
particular elements, such as work on a particular beam. The finest level of detail —
which is often left to the subcontractor — is the weekly one. This level is required
because operatives tend to be paid on a weekly cycle, and this is the planning
cycle recommended by advocates of the last planner technique described in
section 11.5.3.

Each element in the WBS will be broken into the three classic elements of
all accounting systems — the costs of the labour, materials and plant required for
task execution — in what is known as the cost breakdown structure (CBS). Under
activity-based costing schemes, project overheads — such as site installations —
would also be allocated to the task. However, the relatively low proportion of
project overheads in construction costs means that this is rarely worthwhile'?. The
matrix of the CBS and the WBS generates the database categories for the project
at their highest level of detail. Combined with the OBS, this matrix provides the
cost control cube in which every cost element can be unambiguously allocated to
a cell determined by the task, the type of cost and the member of the project coa-
lition responsible.

Costs are expenditure at a point in time, but what point in time? The costs
of inputs purchased from other suppliers are in fact prices — they include the
supplier’s mark-up. They are also booked as costs in three different ways:

e as commitments, when the purchase order is placed or the work is carried out;

e as expenditures, when the invoice for the delivery of the good or service is
received;

e as cash flows out, when the invoice against the purchase order is actually paid.

It is commitments that project managers need to manage; once a commitment
is made, that amount is no longer available within the budget for other costs.
However, expenditures can be lagged by months against commitments, especially
for long-lead items, because most corporate accounting systems record expendi-
tures not commitments. Project managers typically have to maintain their own
accounts, rather than relying on their accountants. A further problem is that pay-
ments against invoices may be lagged because of corporate cash flow management
policies, and this can result in non-delivery of ordered goods and services if pay-
ment terms to suppliers are not being observed.

The budget is broken down into the elements indicated in Fig. 10.6. The
project budget is the budget after profits, as amended following agreed (i.e.
invoicable) variations. Within that budget, there will be contingency sums allowed
for the unexpected, and these are removed to establish the project budget baseline
against which performance is measured. This performance measurement baseline
(PMB) is then broken down against the WBS into cost accounts (CAs) which
form the active units of managerial responsibility for the budget. Where work is
subcontracted, a CA will typically coincide with the contract for the subcontract
for a group of tasks to be executed. Within the CAs, some will be at the stage of
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Fig. 10.6 The performance measurement baseline (source: adapted from
Fleming and Koppelman, 2000, Fig. 8.9).

Table 10.2 A cost account plan (CAP) for architectural services (source: RIBA).

Project milestone (end of stage) Percentage of total fee
ABC 15
D 20
EFG 40
H 25

active work packages, while others will be in planning/negotiation stages. Work
not yet formulated into CAs is undistributed budget against the PMB.

Expenditure within the CA is determined by the cost account plan (CAP).
Where the CA is based on a lump-sum subcontract with no interim payments,
the CAP simply defines payment upon completion. More frequently, the CAP
will designate a schedule of payments against milestones, or allow for monthly
valuations of the work completed. Table 10.2 shows a CAP for a package of archi-
tectural work, using the milestones from the RIBA Plan of Work. Within a CAP,
the manager responsible for the CA may well need to take the WBS to a finer
level of detail, depending on the nature of the task. For the reasons described in
panel 10.2, there is little point in planning tasks with a high degree of uncertainty,
such as design, on a daily basis, but a fast-track fit-out of a shop may well require
planning on an hourly basis.

[vww .ebook3000.con}



http://www.ebook3000.org

10.8

Managing the Budget 269

The level of detail of the WBS, and hence the cell sizes within the cost control
cube, is a matter of some debate. Too many cells will lead to information overload,
yet, as will be discussed in the next chapter, projects need to be managed on a weekly
cycle so as to ensure effective task execution. This implies that the lowest level of the
WBS should have a typical duration of a week. However, this is too small for most
project reporting purposes; a monthly reporting cycle is more typical. This means
that the information systems used must have the capability to be aggregated easily to
the most appropriate level of detail, depending on who is to receive the reports.

Earned value analysis

Simply comparing actual expenditure against the budget to identify variances is of
limited use for proactively managing the project. The critical variance is between
what has been spent at a point in time, and what is planned to have been spent by
that time as defined by the PMB. This variance is measured by EVA because proac-
tive control of the budget implies that it must be related to the schedule. This can
only be done if the schedule and budget have been prepared using a common WBS.
EVA combines three main measures, which are defined formally in panel 10.5.

e FEarned value® (EV) which is the budgeted cost of the work completed at
a defined point in the schedule. Its name derives from the fact that it is the
cost basis for the amount (also including overheads and profit) which can be
invoiced to the client against the contractual master schedule.

o Actual cost (AC) which is actual expenditure to date to be compared with
earned value to identify budget variance (AV) at a defined point, which can
be expressed in the cost performance index (CPI).

o DPlanned value (PV) which is what ought to have been spent by the defined date
according to the budget. This can be compared to earned value to identify the
schedule variance (SV) at a defined point, expressed in the schedule perform-
ance index (SPI). The sum of the PV for all tasks is the project PMB.

Panel 10.5 Earned value analysis
CV=EV-AC SV =EV - PV
cpr = BV spl = BV
AC PV
. (PV —EV)
BAC = AC + ~5,

Purchase costs on a commitments basis should go against the WBS upon deliv-
ery of materials, and against subcontract values should any include retentions held
back, or the AC will be systematically underestimated. The relationship between
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Fig. 10.7 Earned value analysis (actual cost, AC, should be read against the
right-hand axis).

these three metrics at point f in the schedule is given in Fig. 10.7, which shows
a project that is both behind schedule (SV) and over budget (AV).

These measures can also be related through ratios to give the CPI and the SPI,
where a figure of 100% indicates performance to plan, and a figure below that
indicates a negative variance. CPI is also termed — erroneously — ‘productivity’ by
many authorities, because the numerator and denominator are often taken from
time sheets and measured in labour hours. This is erroneous because it measures
planned inputs against actual inputs, while true productivity is a ratio of inputs
to outputs. Two different tasks could both have 100% CPI (i.e. EV = AC) yet
have very different productivity rates because the plan may call for each worker
to add twice as much value on one task compared to another. It should also be
noted that SV is a monetary value, not duration. It uses the budget variance as
a proxy for schedule slippage measured in time units, and it needs to be verified
against the schedule tracking Gantt chart — see Case 11. By projecting these anal-
yses forward, it is possible to predict their impact on the overall predicted budget
variance at completion (BAC). The variance between the PMB and BAC can be
estimated most simply by taking the work remaining (PV at completion less EV),
and dividing by the cumulative CPI (%CPI) on the assumption that existing lev-
els of performance will continue, thereby producing a steadily increasing variance
over time against the plan. The evidence is that %CPI does not change by more
than 10% once the project is 20% complete; indeed it only gets worse as attempts
are made to bring the project back on budget and schedule. This calculation gives
an optimistic view of overrun; dividing by the multiple of %CPI and 3SPI gives
a more pessimistic outcome prediction.

The point of this deterministic extrapolation of past performance to the future
is to provide an information loop assessing what needs to be done to bring the
project back on to the original plan. If this is not possible, it identifies how the plan
now needs to be changed, and what additional resources would be required for this
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change to have eftect. Where the problems with schedule and budget can be isolated
to particular completed packages, it is not necessary to use CPI and SPI — the vari-
ance can simply be added to PV. However, once a project is running late, all sort of
knock-on effects make it very difficult to regain the original schedule and budget,
which is why cumulative CPI and SPI are preferred in estimating final outcomes.

10.9 Mitigating optimism bias

The issue of optimism bias was introduced in section 3.7, and the UK’s HM
Treasury accepts that ‘there is a demonstrated systematic tendency for project
appraisers to be overly optimistic. To redress this tendency appraisers should make
explicit, empirically based adjustments to the estimates of a project’s costs, ben-
efits and duration’*. The recommended way to address this problem is to apply
standard uplifts to the estimates provided in the development of the business case
shown in Table 10.3. These uplifts are to be applied to the present value of the
costs of the project by multiplication using the upper bound, effectively adjusting
upwards the distribution of the three-point estimate. It is recommended that fur-
ther business case development should then be used to reduce the optimism bias
factor from the upper bound to the lower bound, at which point the project can
be given authorisation to go ahead. The uplifts are based on the analysis prepared
by Mott MacDonald of data'® on completed projects.

Table 10.3 Recommended adjustment ranges for optimism bias (source: HM Treasury,

2004a, Table 1).

Project type Optimism bias %
Works duration Capital expenditure
Upper Lower Upper Lower
Standard buildings 4 1 24 2
Non-standard building 39 2 51 4
Standard civil engineering 20 1 44 3
Non-standard civil engineering 25 3 66 6

This methodology, which is laid out in more detail in panel 10.6, raises
a number of important issues, for it is not at all clear that it is getting to the root
of the problem of optimism bias.

e In effect, the recommended adjustments are large contingencies and will lead
to the establishment of relatively generous overall budgets for projects. The
availability of contingencies in the budget can itself cause a moral hazard prob-
lem in the relationship between project actors and project funders. If the funds
are there, they are more likely to be spent than if they are not.



272 Riding the Project Life Cycle

e Many of the sources of optimism bias identified by HM Treasury would also
feature in any risk register, but there appears to be a complete disconnection
between recommended processes for the adjustment of optimism bias and
those for risk management. For instance, the Orange Book on risk manage-
ment procedures', published after the supplement to the Green Book, does
not mention optimism bias.

e It ignores the organisational institutional context in which optimism bias
becomes strategic misrepresentation through encouragement to ‘play the game’
to make investment appraisals stack up.

Panel 10.6 Optimism Bias Mitigation Procedure

Step One — Decide which project type(s) to use

Projects need to be categorised so that the correct adjustment factors can be applied.
A project is considered ‘non-standard’ if it (a) is innovative; (b) has mostly unique charac-
teristics or (c) involves a high degree of complexity and/or difficulty.

Step Two — Always start with the upper bound

Use the appropriate upper bound value in Table 10.3 as the starting value for calculating
the optimism bias level.

Step Three — Consider whether the optimism bias factor can be reduced

The upper bound can be reduced to the extent to which the contributory factors have
been mitigated by applying a mitigation factor with a value between 0.0 and 1.0 where 0.0
means no mitigation and 1.0 means complete mitigation.

Step Four — Apply the optimism bias factor

The present value of the capital costs should be multiplied by the optimism bias factor
resulting from step 3 and then be added to the total net present value of the project cost to
provide the adjusted Base Case.

Step Five — Review the optimism bias adjustment

Clear and tangible evidence of the mitigation of contributory factors should be observed
and independently verified before reductions in optimism bias are made; procedures for
this include the Gateway Review process.

Source: HM Treasury (2004a).

Another aspect that needs to be taken into account here is that there is also some
evidence that optimistic decision-makers are better motivated to perform than
pessimistic ones'” — optimistic targets also act as stretch targets. A little optimism
bias could be a useful element in the effective management of projects. Flyvbjerg
does not rely upon formalistic uplifts on estimates for minimising optimism bias.
He emphasises the importance of ‘the outside view’ in the preparation of esti-
mates, and also cites what Frank Gehry calls ‘the organisation of the artist’ as a way
of ensuring that budget targets are met'®. However, as Gehry himself points out,
he first ensures that the client is prepared to pay for the type of building he wants
to design and he can make ‘that budget become real’.
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10.10 Budget overruns and escalating commitments

Why do budgets overrun? Is it simply the result of bad estimation, or are there
other dynamics at work? Overrun is here defined as excluding any change in
the project mission. Any such changes — and they are not at all unusual — will
(or should) be the result of a new NPV calculation, and hence be covered by
newly identified or augmented income streams. They are, therefore, by defini-
tion, unproblematic for the client. We also exclude from this discussion projects
on which the NPV has been subjected to strategic misrepresentation as discussed
in section 3.7 — for obvious reasons such projects are doomed to budget and
schedule overrun.

Our focus here is on cost overruns for an unchanged project mission. The
analysis will deploy data from the RAND study of 47 megaprojects (>$500m in
1984), including a number of civil engineering projects, described in panel 10.1.
The use of this data set can be defended on the grounds that such megaprojects
are the most likely to flush out the issues, and that no similar analysis is available
for other more typical projects. Firstly, RAND found that errors in project exe-
cution (defined to include detail engineering design) were not a major problem:
‘to our knowledge, no systematic analysis of capital projects has ever been made
which concluded that blunders by project managers in executing projects were
even an important source of cost growth or schedule slippage, much less a domi-
nant one’?’. Having excluded planning and execution problems, RAND identify
budget-estimating errors as drivers of both cost growth and schedule slippage. The
sources of these drivers can be grouped into two main categories:

e unexpected regulatory constraints and
e innovation in new product components or construction processes.

The first of these is the most important and indicates the importance of the
management of the stakeholders, discussed in Chapter 4. The principal problem
with regulatory systems is the extent to which they are negotiable. Where they
are unambiguous in principle and rigorous in application, there is no excuse for
regulatory problems delaying the project. However, even experienced project
managers can be let down by the failure to understand how different foreign reg-
ulatory systems can be from their own, as the experience of the French company
CBC in Berlin indicates — see panel 10.7. Where the regulatory system is more
open to negotiation — such as urban planning in the UK, or structural integrity
in France — there is more room for surprise. In such situations, extensive nego-
tiations with the regulatory authorities can form an important element in the
definition of the project mission. Alternatively, clients take a risk with obtaining
regulatory approval and commit to the project in order to reduce the sched-
ule duration, sometimes getting it wrong; this is frequently done, for instance, in
retail development where opening in time for the Christmas season is vital — see
panel 10.8.

One of the more common ways for projects to fall foul of regulatory authorities is
to innovate. The fact that there were no regulations in place to cover a multi-use
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Panel 10.7 CBC in Berlin

The fall of the wall dividing Berlin in 1989 created enormous new construction opportuni-
ties, which attracted many foreign — particularly French — companies. CBC won the con-
tract to construct the new Galeries Lafeyette store at Friedrichstadtpassage 207, designed
by Jean Nouvel with innovative structural elements. CBC organised the work in the French
way — in particular, it assumed that it would be responsible for structural design, because,
as shown in Fig. 2.2, the French regulatory system is performance-related. Unfortunately
for CBC, Fig. 2.2 also shows that the German system is very prescriptive. The regula-
tions are enforced by the representative of the local authorities, the Priifingenieur, who
has to sign off the structural calculations, the structural drawings and the working draw-
ings showing the layout of the reinforcement and formwork. CBC would normally use their
own bureau d’études for structural design, but it was unfamiliar with the German codes.
The first German consulting engineers hired did not produce work acceptable to CBC, and
so it turned to a second firm and the work again had to be checked by the Prifingenieur.
Design changes led to further cycles of approval; CBC changed the supplier of the HVAC
system, and the client initiated further changes to the layout, both of which meant that
structural elements had to be redesigned. As delays accumulated, stopping work on site
for several weeks, CBC went ahead with construction without formal approval. As a result,
it was forced to tear down completed columns, thereby losing even more time and incur-
ring considerable additional costs. The accumulated delays and additional costs on the
project resulted in CBC losing its independence and being absorbed into its parent com-
pany — now Vinci.

Source: Syben (1996).

arena greatly exacerbated the design management problems on the Sheffield Arena,
described in Case 9. On other occasions, clients are simply unlucky, as the case of
NATM on the Jubilee Line extension, described in panel 10.9, shows. As well as
generating regulatory risks, innovation also increases the level of mission uncertainty
in the project and is the second most important source of cost growth and schedule
slippage. ‘Doing something in a different way reduces the amount of information
available to the cost and schedule estimator. The effect of innovation on cost and
schedule estimates is thus similar to that of poor project definition.?' Innovation
may yield important benefits, but the additional investments required to attain those
benefits are frequently underestimated.

As information regarding additional costs comes in, clients are faced with a di-
lemma. In formal terms, they need to recalculate the NPV for the project — can
the additional capital required be covered by the expected revenues or can addi-
tional revenues be identified now that the mission is more clearly defined and the
facility is nearer delivery? However, all the evidence is that clients rarely take this
disciplined approach after the very early stages of the project, and very rarely once
the project has started on site??. This is the problem of sunk costs — or the tendency
to throw good money after bad. Once significant capital has been expended, it
becomes extremely difficult not to authorise additional expenditure in response
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Panel 10.8 Marks & Spencer and their landlords

Marks and Spencer frequently takes alease on retail space within a brge commercial
complex, and so has to negotiate with the owners of the complex — typically a property
company — for permission to make alterations to its stores. In such cases, the performance
of M&S retail units is dependent upon the overall attractiveness of the complex as a whole.
This poses a number of problems for M&S Store Development Group, with a tendency to
disrupt the smooth management of the project:

e During the redevelopment of the Milton Keynes outlet, the complex was sold to another
property company. This meant that the project had to be put on hold while the altera-
tions were approved by the new owner. As construction contracts had already been let,
these contracts had to be renegotiated to allow for the later start date and the storage
of equipment already ordered for installation. Significant budget and schedule overruns
resulted.

e In Versailles, M&S did a deal with the complex owner to expand the floor area of their
store. These plans required two small retail outlets to be moved. The owners proved
unable to keep their side of the bargain because these outlets refused to move. In the
end the project was abandoned and the construction contract determined.

e In Marseilles, the footfall in the Grand Littoral commercial complex was much lower
than expected. This meant that M&S sales predications were now too high. Senior store
operations management therefore insisted that the floor area be cut in half, although
this would not save any money.

M&S sometimes goes ahead before all regulatory approvals are obtained because of the
absolute necessity to meet store opening deadlines, particularly linked to the Christmas
season. The risks of budget overruns are less than the risks of missing the seasonal retail
peak periods.

Source: Carr and Winch (1999).

Panel 10.9 NATM on the Jubilee Line Extension

The collapse of the tunnel on the Heathrow Express project in October 1994 had a major
impact not only on that project — see panel 16.5 — but also on the works at London Bridge
station for the Jubilee Line extension project to the London Underground. The Costain-
Taylor Woodrow joint venture proposed using the New Austrian Tunnelling Method
(NATM) for the excavation of the station tunnels for the new Jubilee Line, and also for
the refurbishment of the existing Northern Line tunnels and platforms. Cautious, the client
requested a piot project to validate the construction method, which was proven without
incident. Shortly after the implementation of NATM on the main tunnelling works, work was
stopped while the implications of the Heathrow collapse were assessed through a major
design review and approval was sought from the responsible regulatory body — the Health
and Safety Executive. For the Northern Line tunnels — which were more critical in schedule
terms — the project team largely reverted to traditional methods, while NATM was retained
for the Jubilee Line because of the benefits it still offered. However, a more expensive and
time-consuming three-phase enlargement approach was used instead of the side-drift
method which had caused the problems at Heathrow and was in use at London Bridge.

Source: Field et al. (2000).
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10.11

to surprises, and the problem grows, or escalates, as the project nears completion®.

The dynamic of escalation occurs for a number of behavioural reasons:

e cancelling now is an admission of failure, while continuing gives the possibil-
ity of mitigating the problem;

e investment decisions involve credible commitments to competitors in the case
of the private sector, and voters in the case of the public sector;

e there is always the hope that additional revenue streams might turn up;

e 2 half-completed facility would generate no revenues, while a complete one
will generate some revenues.

Because of the fundamental transformation — defined in section 6.3 — project
managers are able to behave opportunistically by exploiting this escalation proc-
ess so as to minimise the chances of the client cancelling the project in the face of
surprises. The tactics in such a strategy will include the following.

e Sinking as much capital as possible as early as possible which is why the
project manager of the Storebaelt project ‘had to have the concrete on the
table in a hurry’*. This may even be at the cost of the overall effectiveness of
the management of the project, and may itself generate further cost increases,
as in the case of the Channel Fixed Link in Case 1.

e Withholding or underestimating the budgetary and schedule implications of
the surprise from those to whom the project is accountable — this is particu-
larly common on projects where the NPV was based on strategic misrepresen-
tation such as the Boston Central/Artery described in Case 13, the Channel
Fixed Link presented in Case 1 and the Scottish Parliament®. One tactic here
is to remove all contingency from estimates submitted for approval to reduce
their total.

The dynamic of the escalation of commitment also gives us insight into why
strategic misrepresentation is an effective strategy, and optimism bias such a
serious problem. Typically, the poor quality of estimates becomes apparent rela-
tively early in the project life cycle, and in principle, an effective gateway process
should prevent them from continuing. However, the psychological investment in
the project as it is developed can make it very difficult to kill the project®, and
there is a strong temptation to explain away apparently bad news and claim that
everything is now under control. These escalation dynamics are well illustrated
by the case of the London 2012 project for the Olympic Games presented in

panel 10.10.
Summary
There are no facts about the future?; at best we have estimates of what those facts

might become the day that the final account is done. To the extent that we judge
that the past is like the future, we can base estimates for the current projects on
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Panel 10.10 Budget Escalation for London 2012

London’s bid to host the 2012 Olympic Games was accepted amidst great jubilation in July 2005
with atotal budget of £3.3bn. The London Organising Committee for the Olympic Games
(LOCOG) established the Olympic Delivery Authority (ODA) in September 2005 as client for
development of the facilities. In turn, the ODA appointed the CLM consortium (consisting of Laing
O’'Rourke, MACE and CH2M Hill International) as delivery partner to manage the construction
programme in September 2006 using the competitive dialogue process discussed in section
5.6.2. By March 2007, that budget had tripled to £9.3bn as shown in the table below — the dead-
line for completion of the project in July 2012 remains immovable. Is this escalation because
of bad luck, optimism bias or strategic misrepresentation? From the evidence presently avail-
able publicly, it would appear to be a combination of all three factors as indicated in the table.
Whatever the answer, the rational thing would have been to cancel the project in early 2007, but
it possesses a classic escalation driver — the UK government has made credible commitments
to the International Olympic Committee and the global sporting community. Cancellation was
unthinkable because of the damage to the perception of the UK internationally that would result.

Budget line 2005 2007 Comment
£m £m

ODA Core Cost, including 2992 3081 This increase of £89m includes an additional

venues, site security, . . . £554m on the programme management costs of
transport infrastructure and the ODA itself and of hiring CLM netted against
public sector contribution to £600m of savings identified through value

the Olympic Village management by the ODA supported by KPMG.

It allows for an inflation rate of 5%. The original
budget for programme management of £16m can
only be described as naive.

Policing and non-site security 0 600 From the point of view of the programme this
can be considered bad luck — the day after the
announcement four bombs exploded on London
Transport murdering 52 people.

Value added tax 0 836  Although a cost to the budget this is simply an
accounting transfer within government and should
probably be excluded from the headline escalation.

Programme contingency 0 2747  This figure was established through the optimism
bias mitigation process presented in panel 10.6.
Omitting contingency is a classic symptom of
strategic misrepresentation, but this judgement is
tempered by the provision within the original ODA
core costs of individual project level contingencies
between 10 and 23.5%. £360m of this contingency
was released to the ODA in June 2007.

Other (non-ODA) 0 388  These are mainly for contributions to training
programmes for athletes.

Regeneration 1044 1673  This would appear to be because of scope creep
as legacy objectives are still in definition.

Private sector contribution —738 0  Optimism here was apparently unfounded.

Total 3298 9325  The figures presented in this table come from the

summary presented in the Financial Times dated
17/03/07.
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The figures above do not include the total cost of the Olympic Village, which was expected
to be largely funded by the private sector, but the property crisis that broke in 2008 placed
such optimism in doubt and the ODA is presently obliged to take all the risk. Any additional
public funds required would be drawn from the programme contingency. Also excluded
from this budget is the actual cost of running the games by LOCOG, which is expected to
be revenue neutral.

The official position in 2008 is that the revised budget will on no account be exceeded,
but the spectacular success of the 2008 Beijing Olympics increased the pressure on the
London authorities not to penny-pinch and the collapse of the housing market threatens to
undermine the private sector funding for the Olympic Village. Energy costs rose spectacu-
larly in 2008, but the rapid easing of construction demand will result in input lower prices
for individual projects. Schedule outcome is known — how much it will cost to meet that
outcome remains unknown.

Sources: National Audit Office (2007b); Building 05/09/08; Financial Times 16/03/07.

data about past — this is the essence of reference-class forecasting using public (e.g.
BCIS) and proprietary data sets. However, the alignment of the current project
with the reference classes in the databases remains a matter of judgement, and as
soon as predictability is reduced by factors such as innovation, volatility in markets
and lack of clarity in project mission, the potential variance in those estimates is
increased. Yet budget is one of the three main performance criteria in effective
project realisation even though construction projects often surprise their clients
by exceeding the budget derived from the NPV calculation. This is sometimes
a result of the systematic biases in estimation derived from the desire of project
promoters to get their project funded as discussed in section 3.7, but more often
because of the inherent difficulties in predicting the future.

To provide a single-point estimate of the budget for a facility to be delivered
years hence is, literally, nonsense. Yet specious certainty dominates the budget-
setting process, and when the supply side points out the optimism of the estimates,
it is encouraged to keep quiet to ensure that those providing the capital — be
they the board, bankers or the taxpayer — remain willing to fund the new facil-
ity. Sometimes project managers are sacked for speaking out honestly on the real
prospects for budget and schedule®. Yet, it is by being honest about these issues —
as HM Treasury is trying to be — that we can start to address the problem of
strategic misrepresentation, optimism bias and the inevitable variability around
estimates. Budget setting is an inherently social process as Lichtenberg recognises,
and all clients need to be prepared to take on responsibility for that social process
and its inherent uncertainties and manage them through time as BAA and other
sophisticated clients do — consultant cost engineers and quantity surveyors can
only provide the outside view; they cannot make the key decisions on behalf of
clients.

Even where such biases are not distorting the definition of the project mission,
managing the budget on construction projects remains challenging. The principal
way to control the budget is through design, yet there are considerable difficulties
in doing this in reality; construction contractors have such poor understanding of
the drivers of their costs that they frequently find it difficult to offer reliable advice
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on costs at an adequate level of certainty to inform decision-making, even when
they are brought into the design process, as Case 7 shows. When compounded
with the lack of incentives for the members of the project coalition to minimise
cost growth, discussed in Chapter 6, and the very human tendency to throw good
money after bad in the hope that things will get better, it is not surprising that
budget escalation is so common. However, we have indicated some tools such as
the successive refinement of budgets in the context of gateway reviews and value
management techniques which can help to mitigate such escalation.

Managing the budget is a classic case of the control loop shown in Fig. IV.1.
The NPV calculation provides the targets against which the cost planning proc-
ess manages the budget within the PBS. As the project moves into planning and
execution, the development of the PMB provides a detailed set of targets against
which to manage costs within the WBS. The principal difficulty in estimating at
the task level is the poor quality of contractors’ budget estimates, which, at base, is
the result of low levels of process capability within the construction industry. We
will return to this topic in Chapter 12, and in the meantime we will explore the
second main performance criterion in project realisation — schedule.

Case 10
The Centuria Project Budget

The Centuria Project is a £5.25m guaranteed maximum price contract, with
2 50:50 1ncentive split between the principal contractor, AMEC, and the client,
Teesside University, to provide new facilities for the university’s School of Health.
The project was planned to run for 49 weeks from 2 August 1999 to 10 July
2000. This case study will focus on one particular parade of trades — roofing®. It is
assumed for the purposes of this case study that they are the responsibility of a single
trade contractor”, with the exception of the provision of scaffolding. The roof plan
is shown in Fig. 10.8. While the project is a real one, the actual performance on the
project has been changed to allow key points in this chapter to be illustrated; the
material in Cases 10 and 11 is in no way a reflection on the performance of the real
actors in the Centuria project coalition. The analysis will also be based on labour
costs because this is the major source of budget variances in project task execution.

Fig. 10.8 Centuria building roof plan.
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Absent unexpectedly high rates of waste or theft from site, the other elements in the
CBS do not vary significantly from budget during task execution.
The works, as shown in the PBS in Fig. 10.2, consist of:

e Kalzip standing seam aluminium roof cladding on a 6° pitch over insulation
boarding;

single-ply covering to the central flat roof areas over insulation boarding;

a patent glazed atrium rooflight with a central valley to the central area;
siphonic rainwater systems to the eaves with associated downpipes;

brick parapets to the flat roof area and walkway over the stairwell.

In addition, the WBS in Fig. 10.3 shows that task execution requires temporary works
consisting of providing an additional lift to the brick-laying scaffold to form a roofing
scaffold, and a birdcage scaffold to the atrium area to allow installation of the rooflight.

The total price for the roof works”, excluding the scaffolding, is £100 637 (ex
VAT). An extract from the bill of quantities for the single-ply roofing system to the
flat roofs is shown in Fig. 10.9. Table 10.4 shows the baseline budget and realised
budget for labour for the Centuria Building roof. As can be seen, the labour budget
overran by over 12%, leading to a total budget overrun for this trade package of 5%,
just at the maximum of the normal range of budget estimates for trade packages
shown in Table 10.1. So, this was a poorly performing project in terms of budget.
This was largely driven by labour cost overruns in placing the insulation to the north
and south slopes of the roof, and the roof covering to the northern slope, and on
the installation of the rooflight because of additional resources required to complete
work without a serious SV. We will see in Case 11 how these overruns occurred, and
how they could have been avoided with better programming of the trade package.

An important aspect of the cost planning of a project is the cumulative cash
flow — defined in commitments terms. Figure 10.10 presents the total trade
package cash flow, excluding scaffolding, derived from the cost plan as embodied

Table 10.4 School of health roofing labour cost baseline and outturn.

Task Budget baseline (£) Budget outturn (£)
Raise scaffold 1499 1799
Guttering (north) 5097 5097
Guttering (south) 5097 5097
Insulation (north) 2249 3598
Roof covering (north) 3748 4497
Insulation (south) 2249 3598
Roof covering (south) 3748 3748
Birdcage scaffold 5097 5097
Brickwork lobby roof 1350 1350
Insulation (flat) 900 900
Covering (flat) 3598 3598
Rooflight 6746 8096
Total labour cost 41 378 46 475
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Schedule: SCHOOL OF HEALTH ROOF
Bill: ROOFING
ID | Description Unit Quantity Rate Total £
Standing seam aluminium roof cladding; ‘Kalzip’
Hoogovens Aluminium Building Systems Ltd or other
equal and approved; ref AA 3004 A1 Mn1 Mg1;
standard natural aluminium stucco embossed finish
Roof coverings (lining sheets not included); sloping
not exceeding 50 degrees; 305 mm wide units
0.90 mm thick 2108 25.85 | 54491.80
B extra over for 0 0.00 0.00
raking cutting m 132 6.43 848.76
Eaves detail for 305 mm wide ‘Kalzip’ roof
cladding units; including high density polythylene
foam fillers; 2 mm extruded alloy drip angle; fixed
to ‘Kalzip’ sheet using stainless steel blind rivets
D 40 mm x 20 mm angle: single skin m 205 6.54 1340.70
Accessories for roof coverings
E semi-rigid insulation slab; 30 mm thick; tissue m2 2108 5.78 | 12184.24
faced
Ridge detail for 305 mm wide ‘Kal-zip’ roof cladding
units
F duo ridge including natural aluminium stucco m 66 28.32 1869.12
embossed ‘U’ type ridge closures fixed with
stainless steel blind sealed rivets; ‘U’ type
polythylene ridge fillers and 2 mm extruded
aluminium alloy support Zed fixed with stainless
steel blind sealed rivets; fixing with rivets
through small seam of ‘Kalzip’ into ST clip using
stainless steel blind steel rivets
C abutment ridge including natural aluminium m 73 14.19 1035.87
stucco embossed ‘U’ type ridge closures fixed
with stainless steel blind steel rivets; ‘U’ type
polythylene ridge fillers and 2 mm extruded
aluminium alloy support Zed fixed with stainless
steel blind sealed rivets; fixing with rivets
through small seam of ‘Kalzip’ into ST clip using
stainless steel blind sealed rivets
‘Trocal S’ PVC roofing or other equal and approved
H Coverings 200 15.79 3158.00
| Skirtings; dressed over metal upstands m 108 12.21 1318.68
not exceeding 200 mm girth
Insulation board overlays
Dow ‘Roofmate SL’ extruded polystyrene foam
boards or other equal and approved
To collection £ 76 247.17

Fig. 10.9 Extract from the Centuria building roofing bill of quantities.
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Fig. 10.10 Centuria Project planned value (total costs basis).
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Fig. 10.11 Centuria Project earned value analysis (labour costs basis).

in the bill of quantities. It follows the familiar S-curve, but with a flat for the
Christmas break, when no work was performed. Figure 10.11 presents the EVA
for the project, on the basis of labour costs. It shows that by the end of week 3
(commencing 22 November 1999), the project was still on budget (AC = EV)
but was already behind on schedule (PV > EV) with an SPI of 0.61. It then went
over budget as well (AC >EV)*?. This yields for the end of week 10 a CPI of 0.9,
and an SPI of 9.6, with a BAC of £45 126, progress having been made in pull-
ing back against the SV. Figure 10.11 also shows the usefulness of EVA, because
overall baseline budget was not exceeded until week 9. EVA is a more responsive
information loop than conventional monitoring of budget variances, giving an
earlier warning of problems. The actual BAC was worse than the week 10 esti-
mate because the last task in the schedule also overran.

However, the type of S-curve presentation of EVA shown in Fig. 10.10 is lim-
ited in the amount of information it can communicate because of its 2D character.
Using a 3D presentation of the data ofters a much richer way of communicating
project performance information, especially if combined with the use of colour.

1 Brian Fine (1975, p. 221).
Lichtenberg (2000) and Goodpasture (2004) argue that such three-point elicitations can be
usefully approximated to continuous distributions. Lichtenberg stresses the importance of the
successive nature of estimates through the project life cycle and the importance of the thought-
ful design of the estimate elicitation process. However, Fortune and Weight (2002) present evi-
dence that, at least in the UK, deterministic single-point estimating as opposed to stochastic
three-point estimating still predominates practice.

3 Brian Fine (1975).

4 All the examples of the Centuria project are developed from materials supplied by Nash
Dawood and his team at the University of Teesside.

5  Uniclass is the UK’ Unified Classification for the Construction Industry, issued in 1997 in
accordance with ISO Technical Report 14177 and compatible with ISO 12006.

6  See Kirkham (2007) for a discussion.

7  Kelly et al. (2004) provide an authoritative review of value engineering and value management
practice.
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This is the area underneath the overlap of the original and revised cost probability curves, that
is, there is a 27% chance of the outturn cost being within the original cost curve without the
purported saving having been made. I am grateful to John Kelsey for this calculation.

A fee calculated in inverse proportion to the price of the construction contract might be one
thing to try.

See Winch and Campagnac (1995) and Edkins and Winch (1999) for comparative research on
this issue.

See also Dalton and Kenward (1975) on dimensional accuracy in building.

Cyril Tompkins, presentation, Bath University 04/07/00.

The terminology used here is that recommended by Fleming and Koppelman (2000) on whose
book much of this section is based. For the British Standard guidelines on EVA terminology,
see BS 6079.

HM Treasury (2004a, section 1.1).

HM Treasury (2002).

HM Treasury (2004b).

See Armor and Taylor (2002).

Flyvbjerg (2005, 2006).

Gehry (2004); the Dean of the Peter B. Lewis building for the Weatherhead School at Case
Western Reserve University claims that he was forced to resign due to budget escalation on
that Gehry-designed building, which escalated from an initial budget of $25m which became
$40m when Ghery was hired and finished at over $60m (Carlson, 2001).

Merrow (1988, p. 23), emphasis in the original.

Merrow (1988, p. 25).

Northcraft and Wolf (1984).

Staw (1997) provides a synthesis of the literature on project escalation from a social psychologi-
cal perspective; see also Conlon and Garland (1993).

Cited in Bonke (1998, p. 10).

Bain (2005).

Royer (2003).

Goodpasture (2004).

Although it is always difficult to determine the details from outside, this would appear to have
been the fate of senior project managers on both the Boston Central Artery/Tunnel and the
Scottish Parliament.

The principal reason for this is to allow the output from the planning software to be reproduc-
ible in the format of this book.

In fact, five separate subcontractors were deployed.

The works were priced from a take-off by the author using the Spon’s 2001 Architect’s and
Builder’s Price Book (126th edition), priced by the Estimating System software provided. Labour
rates for earned value analysis were also taken from this source.

These graphs are prepared in Excel from the data presented in MS Project’s report tables — MS
Project 98 does not provide a graphics function for its reports.

Further reading

Fleming, Q.W. and Koppelman, J.M. (2006) Earned Value Project Management (3rd ed.). Newtown

Square, Project Management Institute.
The standard reference on earned value project management.

Lichtenberg, S. (2000) Proactive Management of Uncertainty Using the Successive Principle. Copenhagen,

Polyteknisk Press.
An alternative approach to project budgeting and scheduling derived from a Bayesian approach to
statistics to support the progressive reduction of uncertainty through time.

Turner, J.R. (2008) The Handbook of Project-Based Management (3rd ed.). London, McGraw-Hill.

A standard reference and comprehensive text on all aspects of project-based management.
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Introduction

‘. ..to watch the time, and assign things by time, to devote oneself to business
and never lose an hour of time ...

Leon Battista Alberti, although he only wrote one book on management', com-
pared to ten books on architecture, knew the essence of managing a schedule. The
rising Florentine bourgeoisie, whose views Alberti articulated, were very con-
cerned about time and money, and because of this they were able to finance the
emergence of a new role in the building process — the architect. This chapter will
investigate the role of time in managing the construction project, showing how it
has become central to the discipline, before relating it back to the management of
money discussed in the previous chapter.

Managing the schedule is, for many, the core competence of the discipline of
project management, yet, as Peter Morris points out, it has become associated
with project management as a middle-management, operational discipline, rather
than the strategic discipline that its challenges require — it has become the project
management routine. Or, as Eli Goldratt puts it, there has been nothing new in
40 years®. This comment refers to what some see as the heyday of the discipline
when it armed America and sent men to the moon. However, this is starting to
change, so the task of this chapter will be to identify current good practice with
the critical path method before moving on to investigate some of the more recent
developments which are starting to diffuse — most notably critical space analysis
(CSA), critical chain, last planner and 4D planning.

Our focus in this chapter is on the tools and techniques of scheduling, but it
should be emphasized that construction planners do a lot more than schedule tasks
through time®. Planners start their work during the tender process and have to cre-
ate an overall master schedule that will become contractually binding. Given the
time constraints during the tender period, the resulting schedules can only be at
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alow level of detail and rarely involve a WBS. Planners are typically expected to
produce method statements along with their schedules, and may also be asked to
produce site layouts, procurement schedules and assurance plans for quality, environ-
ment and safety — see Chapter 12 for more on these.

Critical path method

In the previous chapter, we identified the role of the WBS in establishing the
budgetary management system for the project. The WBS is similarly at the core
of the management of the schedule. The WBS identifies the tasks that need to
be completed for the project to progress, and these tasks have dependencies upon
each other. Certain tasks have to be completed before others can be started. These
dependencies may be created in a variety of ways.

o Technical — a beam needs to be placed on supporting columns; therefore, its
construction depends on the completion of the relevant columns.

o Ouganisational — a floor covering can be fixed before work to the ceiling is
completed, but such a schedule greatly increases chances of damage to the
floor covering after it is fixed.

o Spatial — while the plumbing and electrical systems are technically independ-
ent, their installation typically occupies the same space and so one needs to
follow the other.

In order to cope with the complexities of these dependencies upon even a rel-
atively small project, a technique now known generically as critical path method
(CPM) was developed separately during the 1950s by DuPont and the US Navy.
The essence of the method is to array graphically all the different tasks in tempo-
ral sequence, forming a network of task dependencies; it is essentially ‘a method of
thinking and also a method of presenting information™.

There have been various conventions for graphing such arrays, but the one
most commonly used today is the precedence method (activity on the node)
because this is easier to use in computer-based applications. CPM 1is one of the
management techniques that have been transformed by the desktop and laptop
PC. Only the smallest projects can be drawn by hand — a 1000 activity network
would take one person one week to calculate manually, and any change to the
network would imply a recalculation®. So, this was one of the earlier computer
applications, but the diagram had to be drawn up in tabular form, entered on to
IBM punch cards, sent to the computer department and returned to the plan-
ner. As late as 1988, Laing were sending schedules and schedule revisions around
London by courier to and from their central computing facility at Mill Hill; as
a result, this was considered ‘too much bother’ by construction managers on large
projects such as the British Library®. Today, PC applications such as MS Project
and Primavera allow calculations to be done instantly, and options to be evaluated
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effortlessly. Arguably, it was during the 1990s that the true potential of CPM as
a project management tool began to be realised.

For CPM, the WBS needs to be turned into a set of dependencies. Each task in
the WBS is identified using a task descriptor of the type shown in Fig. 11.1. The
descriptor typically identifies’:

e the task, by name and/or code?®;

e its duration, typically in days;

o the carliest day on which it can start, depending on when those tasks that
need to be completed beforehand will be completed;

o the carliest finish day, as a function of duration and earliest start;

o the latest finish day, depending on when those tasks that rely on the comple-
tion of this task need to be started;

o the latest start day, as a function of duration and the latest finish day;

o slack (float), being the difference between earliest finish/start and latest finish/
start in days.

Early start Duration Early finish
Task name
Late start Slack Late finish

Fig. 11.1 Critical path task descriptor.

When arrayed according to dependencies, as shown in Fig. 11.2, the shortest pos-
sible duration for the project is given by the longest sequence of tasks where the
earlier and latest finish times are all equivalent, and there is, therefore, no slack. This
is known as the critical path which should be the focus of management attention to
ensure that the project is completed in the shortest possible time. Typically it is pro-
tected by using slack to create feeding buffers where non-critical task outputs feed
into tasks on the critical path, and by using a project buffer to protect the project
end date, which is usually contractual. One of the important debates in deter-
mining the critical path is whether it should be planned forward or backtimed.
Backtiming — setting the target date for completion and then fitting the planned
sequence of tasks to that date — is more intuitive but can lead to a compromised
plan from the outset. Some prefer the project to be scheduled from the expected
start date, and if the result leads to completion too late to meet client needs, then
it can be rescheduled. This way, the tradeofts made and risks accepted to provide
a shorter critical path can be more clearly identified. The choice will depend on
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how important the schedule is for the project mission. Where the design process
has also been scheduled, the critical path can be used to determine the last respon-
sible moment® for making a design decision, thereby maximising the opportunity to
make late changes to the design without comprising project progress.

X = shared resources
FB=  feeding buffer
PB = project buffer

Fig. 11.2 Critical path with buffers.

Once the basic network is established, different options can be tried out for the
sequencing of tasks in order to identify:

e the shortest achievable schedule;

e where sequence constraints exist which can be mitigated through manage-
ment initiative;

o risks to the schedule from tasks where durations are particularly uncertain;

e opportunities to reschedule tasks off the critical path to achieve other objec-
tives, such as resource utilisation;

e the implications of new information being acquired which changes task dura-
tions, task dependencies or latest start dates.

A fundamental assumption of the method is that task durations are known accu-
rately to at least the planning unit used for the network (weeks, days, hours) —
the method is deterministic in allowing a single optimal solution. There are two
sources for the data required:

e measuring performance on the same or similar tasks on earlier projects entered
into a database;
o asking those who are charged with executing the task how long it will take.

These data tend to be less reliable where task objectives are more uncertain, such
as during design. CPM is, therefore, most commonly used for execution on site,
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yet even here, important uncertainties remain regarding task durations. Apparently
random fluctuations in task execution times have been noted by a number of
observers — unpredictable events such as the weather, a flu epidemic or material
shortages can extend task durations, while managerial failures to adequately plan
task execution also take their toll.

One solution to these problems is to accept that task durations are uncertain, and
to use probabilistic methods. The two best known of these are Program Review
and Evaluation Technique (PERT), developed for the US Navy in the 1950s, and
Monte Carlo simulation, which has been the focus of more recent research. PERT
allows task durations to be estimated as three values — most likely duration, worst
case duration and best case duration. The distribution between these three estimates
for a task is assumed to a beta distribution, and therefore a probability of achieving
the planned duration of the project as a whole can be calculated — see panel 11.1.

Panel 11.1 PERT and the beta distribution
The expected duration (d) of a task is given by MacCrimmon and Ryavec (1964) as:

d = (to +4t,, +3t,)
6

where { = most optimistic outcome (1% probability of occurring)

t = most likely outcome (mode)

t, = most pessimistic outcome (1% probability of occurring)
However, if Murphy had retrained as a statistician, he or she would have reformulated the
famous law — ‘what can go wrong will go wrong’ — as ‘things are more likely to go wrong
than to go right’. In other words, the distribution is typically skewed so that the most fre-
quently occurring outcome (mode) has a less than 50% probability of occurring.

In order to handle the inherently skewed nature of the distribution of durations, Turner

(1999, p. 232) proposed the following formula:

d =ty + 4, +3t,)
8

while Locke (1996) proposed:

d =ty +3t, +2t,)
6

The only real way to move this debate forward is to move beyond simulation and obtain
task data from a sample of real construction projects — research that awaits to be done.

Monte Carlo simulation techniques take this probabilistic approach further by gen-
erating the distributions of durations of tasks randomly, as 1s indicated by the refer-
ence to the casinos of Monaco. This is done by providing two estimates — a worst
case and a best case duration — and then randomly allocating either one or the other
to each task through a large number of calculation cycles. This simulation produces
a normal distribution of the probability of a task or the whole project (last task in

[vww .ebook3000.con}



http://www.ebook3000.org

Managing the Schedule 289

the network) being completed on a particular date. A cumulative curve of the dis-
tribution can be used to identify the probability of the project being completed on
or before a specified date. However, probabilistic methods have not tended to be
very popular among construction planners because the results tend to be difficult to
interpret, they are more demanding of computational resources, and no additional
information is provided by the technique. Deterministic CPM remains the standard
practice of construction planners.

Networks soon become large and difficult to read. They are an analytic tool for
specialist construction project managers. For reporting and control purposes they
tend to be presented as bar (Gantt) charts, as shown in Fig. 11.11. Such charts
are excellent visualisations of the project schedule, allowing all the participants
to quickly ascertain how they fit into the schedule and how they are performing
against the schedule. However, they are not management tools in terms of allow-
ing the proactive response to uncertainty, because they do not allow the assess-
ment of implications and the evaluation of options — only the underlying network
can do this. However, on simpler projects they are often the tool for managing the
schedule, and are prepared directly without an underlying network. The summary
level can also be used to identify the major milestones of project progress, against
which payments can be made and project review gate meetings organised.

On many projects, particularly larger ones, there is more than one plan. Figure
11.3 shows the interrelationships between the different plans for a major London
hospital project’. The client’s project manager develops its own schedule, which
drives the schedule for the procurement of the resource bases, and also the architect’s
design schedule. The contractually binding agreement between the client and the

4l Client's strategic

Tender programme 4
programme
v
Summary Architect’s design
programme programme

+ A

Master programme

Target construction | »| Parcel documents
programme A v programme

Tender restraints Procurement
programme programme

Works contractor’s x| Contract restraints
programme d programme

Fig. 11.3 Planning schedule hierarchy (source: Laing Management interview

22/05/89).
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construction manager is the master schedule. The construction manager’s project man-
agers then prepare the target construction schedule which guides the procurement of trade
packages, and the parcel documents schedule which drives the production of drawings by
the architect. This last schedule is non-contractual, but can be used in claims for delays
against the client caused by the non-delivery of drawings. Within the target schedule,
trade contractors are given ‘windows’ for the execution of their responsibilities on site
and these are formally agreed in the works contractors” schedules. Within those, the trade
contractors then schedule their task execution at the level of WBS that suits them.
In order to gain more bargaining power, construction managers may not reveal the
master schedule to the trade contractors, so as to buffer the completion date to ensure
a satisfied client even if the works contractors’ schedule slips''.

Resourcing the project

Task execution requires resources; it is this that generates the cost of task execu-
tion. It is therefore imperative that the use of resources is as efficient as possible.
However, standard CPM approaches in construction tend to assume that resources
are infinite — resourcing is a secondary issue if it is considered at all. There are two
interdependent problems here:

e Resources need to be deployed on projects for the maximum proportion of
their available time (i.e. not underloaded), for this is the only way that they gen-
erate value; undeployed resources are waste for which the client typically pays
in one way or another.

e Resources need to be deployed so that they are not overloaded by being
expected to perform two tasks at the same time, or accommodate more than
one work gang. Overloading generates additional costs in a large number of
different ways, such as premium payments for out-of-hours working, ineffi-
cient working through failure to provide adequate space, inefficient working
because of the deployment of operatives and plant of marginal quality, and
start delays to dependent tasks as a result of late completion of precedent tasks.

The resources available on a project are of three types.

e Plant — either access and transportation equipment such as hoists and cranes,
or installation equipment such as piling rigs, which are constrained in their
output rate and inability to be in two places at once.

o Labour — skilled workers are typically at a premium, and overtime is the usual
response to this constraint with inevitable consequences for productivity.
Labour, too, finds it difficult to be in two places at once.

e Space — technically independent tasks may require the same space for execu-
tion so as to maintain effective working conditions; erect falsework, thereby
closing oft workspaces; maintain safe working around plant or overhead
working; or allow the transportation of materials to workspaces.

[vww .ebook3000.con}



http://www.ebook3000.org

Managing the Schedule 291

Where resources can be unambiguously allocated to tasks, such as a carpentry
gang or a piling rig, there are facilities now available within most CPM software
applications for resource levelling. However, where resources are eftectively over-
heads shared by more than one task at a time — cranes are the classic example
here — other planning methods need to be used. Similarly, spatial resources are not
accommodated in existing software applications.

Resource levelling for a single project is done by taking the network and iden-
tifying all the resources required on the project for a particular period — such as
week by week — categorised by type. Thus the number of bricklayers, carpenters
and so on required on site each week can be found. By charting those require-
ments in a histogram with time on the x-axis and number on the y-axis, the
resource loading of the project can be identified. Underloading occurs when there
are troughs in the requirement for a particular type of resource from one week
to another. Overloading occurs when the peaks of requirement for a particular
resource are greater than the amount available, implying either overtime working
at additional cost or delays in execution of the task. A level resource plan is one
without peaks or troughs.

The basic method is to take those tasks with the greatest float, and to shift the
start dates so as to reduce peaks and troughs. Typically, this is only partially suc-
cessful in providing level resource use. For a schedule-constrained project, this is the
best that can be done. Where the project is resource constrained it may be appropri-
ate to extend the project duration to reduce the waste of resources inherent in
the troughs of the resource plan, or the costs inherent in overloading. This is the
essence of the schedule/budget trade-oft in project realisation. Where additional
resources are deployed in order to reduce task durations from the original plan,
this is known as crashing the project. It should be noted that reduced execution
times will reduce expenditure on overheads, so these need to be brought into the
calculation as well. Once a project is running behind schedule, however, there is
often little that can be done by adding additional resources because adding addi-
tional resources to a project that is running late will make it even later because of
the disruptive eftect of introducing those unplanned resources.

Resources of labour and plant do not necessarily need to be levelled within a single
project, although space, by definition, is not shareable between projects unless they are
physically contiguous. Levelling can take place between projects — lending resource to
fill troughs and borrowing resource to reduce peaks — across the portfolio of projects
illustrated in Fig. 1.4.This is, of course, a much more difficult problem which needs
to be solved at the level of the firm rather than the project. Subcontracting is one way
of resource smoothing — indeed the production cost efficiency argument for subcon-
tracting discussed in section 7.6 relies as much on this resource smoothing effect as the
learning curve effect.

Construction planners tend to ignore resource constraints associated with
labour and plant because of their reliance on spot contracts, discussed in
section 7.5. The competitive market for plant hire means that most types of
plant are readily available at short notice, while casualised labour markets tend
to mean the same for operative skills. However, the levelling problem has simply
been shifted and not removed. Peaks and troughs in the demand for resources are
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now signalled in the spot market through price movements, rather than directly in
costs. Where resources lie idle in a trough this is still waste — plant that is scrapped
early or workers that are unemployed are waste, even though these costs have
been externalised from the project. From a stakeholder point of view, however,
such externalisation might not be acceptable. For these reasons, governments have
often invested in construction projects to reduce unemployment in particular, and
stimulate the economy in general.

The limitations of the critical path method

For the past 40 years, both academics and leading professionals have advocated the
use of CPM, particularly in its PERT application, yet many construction project
managers stubbornly refuse to move beyond the bar chart. Why? The answer lies
in both limitations with the technique itself and organisational problems with
implementation.

There are a number of problems with the technique. First, it requires exten-
sive computing power to do any sort of analysis and evaluation of a network, and
unless this computing power is easily accessible, the network will not be kept
updated as the project progresses. Moreover, early software tended to ignore the
rolling wave and insisted that the plan was developed at the highest level of WBS
for any planning to be done. It was only during the 1990s that computing power
has become cheap enough to be distributed to site and used as an everyday tool
by planners. The introduction of user-friendly CPM software such as MS Project,
which allows rolling wave planning, is even more recent. These limitations are
likely to disappear.

A second problem is that project managers actually have remarkably little time to
plan on most construction projects. The overall project schedule is formed during
tender and becomes enshrined in the master schedule, as illustrated in Fig. 11.3.
Short tender periods mean that this master schedule is very much a guess at
what the actual task durations might be, which means that subsequent schedules
developed for actually managing the project tend to be constrained by decisions
made in haste during tender. However, this is changing. The development of new
forms of procurement described in section 5.6 means that projects have longer lead
times and project managers have more time to plan their projects. Complemented
by some of the new techniques that are discussed later in this chapter, construction
project planning is coming back on to the agenda.

However, four significant problems remain. The reliance on deterministic pro-
gramming approaches is heroic and tends to engender a site culture of ignoring the
schedule on the grounds that it is always wrong. The schedule becomes decoupled
from the realities of the weekly management of the site, a problem that last plan-
ner addresses, as discussed in section 11.5.3. The central proposition of this book
is that the management of construction projects is an inherently uncertain process,
and any purported management tool that fails to take that uncertainty into account
is unlikely to be very useful. The probabilistic methods are an advance on the deter-
ministic, but their dependence on the unweighted beta distribution presented in
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panel 11.1 means that they tend to underestimate project duration. The same argu-
ment applies to deterministic durations to the extent that they are more optimis-
tic than the worst case scenario. The only solution currently available to this is to
embed additional slack in feeding and project buffers into the schedule to protect
the critical path and near-critical path tasks.

The organisational limitations in the implementation of CPM are also serious.
Partly because of the difficulties in updating the network due to the technical
problems identified above, CPM has tended to become a historically orientated
control tool, rather than a future-orientated management tool. Clients typically
require the development of anetwork — on either a deterministic or PERT
basis — which then becomes the baseline against which progress is measured
and payments are made. This does not encourage its proactive use and any client
‘requirement for the use of a management tool is certain to reflect unfavoura-
bly on that tool, whatever its intrinsic merits’'?, a phenomenon also visible with
quality assurance and value engineering.

Panel 11.2 The planning fallacy

A team of Canadian researchers has been investigating why we make inherently optimis-
tic assessments of task durations. By sampling various groups of students, asking them
how long it would take them to complete assignments and comparing the answer to the
actual durations, the team identified chronic optimism in task durations, which appeared
to be a cross-cultural phenomenon. Their experimental work suggested that the reason
for this optimism bias was that people focused on the task at hand, rather than reflect
on the experience of themselves and others in completing similar tasks before. When
respondents were asked why their tasks had overrun, they tended to blame external fac-
tors such as computer malfunction, but when asked to comment on the failings of others,
they tended to suggest that the other person had time management issues. The team also
investigated ways of debiasing task duration estimates, but they did not identify any that
had a significant effect. For instance, when people were asked to visualise worst case and
best case scenarios, they regarded the best case scenarios as much more plausible than
the worst case ones and therefore weighted them more in coming to their conclusions.
They conclude that the planning fallacy is a robust and pervasive phenomenon which is
difficult to overcome. Later research has shown that where groups plan tasks together, the
group dynamic tends to increase optimism and thereby worsen the effects of the planning
fallacy.

Sources: Buehler et al. (2002, 2005).

A third problem is the padding of task duration estimates. The most com-
mon way — indeed the way recommended by many authorities — of obtaining
these is to ask those who are responsible for executing the work for appropri-
ate estimates. In a context where those people — be they at the operative level
or their managers — will then be held to account for meeting those estimates
through either their pay packets or their bonuses, the temptation to behave
opportunistically is enormous. Operatives will wish to give undemanding times to
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allow room for shirking, while managers will similarly collude in such estimates
to ensure that they can meet their targets. It should be noted that this padding of
durations is not the same as slack. Slack is a function of the relationship between
tasks and is transparent in the network — padding is hidden within each task dura-
tion. A fourth problem is linked to the discussion in section 10.10. Psychologists —
see panel 11.2 — call optimism bias in scheduling the planning fallacy to capture
our hopeless optimism in planning task durations even when we are not being
consciously opportunistic.

Many planners simply do not know the actual distribution of achievable task
durations, as the information they receive on which to base their estimates has
been opportunistically padded or optimistically underestimated by various parties
along the way. There are two complementary solutions to this problem — to build
up databases of task duration through extensive benchmarking and workstudy, or
to shift to the type of ‘no blame’ culture encouraged by the shift from the CPM
to the critical chain method (CCM). In the meantime, planners rely on intuition
and experience as much as on accurate data on previous project performance.

New approaches to project scheduling

These limitations have prompted the development of a number of enhancements
to the CPM, which are typically developed as plug-ins for standard project sched-
uling software such as MS Project. Critical chain addresses the interaction between
resources and the schedule; critical space analysis formalises planning for spatial
constraints; last planner directly addresses the sources of excessive task execution
variability which undermine project scheduling; and dependency structure matrix
analyses dependencies in reciprocal, as opposed to sequential processes as defined
in Fig. 8.4. The review is completed with a brief discussion of schedule visualisa-
tion techniques.

The critical chain method

The critical chain method (CCM) has evolved from the theory of constraints pre-
sented in panel 11.3. It addresses two of the key problems of CPM — the inherent
uncertainty of task durations and associated opportunistic behaviour in establish-
ing the true duration of tasks, and the resourcing of tasks. In CCM, the critical
chain is the longest resource-constrained path through the network, theorised as
a constraint to be elevated, as illustrated in Fig. 11.4 which should be compared
to Fig. 11.2. Thus a critical chain looks like a critical path, but it includes resourc-
ing in the dependencies; plug-ins for MS Project are available to allow this to be
done, such as ProChain used in Case 11.

The conceptual shift from critical path to critical chain by including resourcing
issues in the latter might be considered simply a technical development, moving
on from the resource levelling approaches which are well established. However,
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X = shared resources
FB=  feeding buffer
PB = project buffer

Fig. 11.4 Critical chain with bufters.

Panel 11.3 The theory of constraints

Eli Goldratt has created a remarkable body of work over the past 20 years. Schooled in
systems thinking, he has developed an approach to operations management that is more
broadly applicable than the lean manufacturing concepts that have only really proved
themselves in very high volume industries such as cars. His approach is that of a sto-
ryteller — but a storyteller schooled in the Greek philosophy of Socrates. His ideas are
expounded through dialogue between teachers such as university professors and man-
agement consultants, and managers who have customers and board directors to please.
His ideas are then turned into practical tools through the Goldratt Institute — http://www.
goldratt.com/

The core idea — developed in his first novel — is the theory of constraints, which has
been applied to problems in areas such as marketing, strategic management, opera-
tions management and, more recently, project management. The starting point of the
theory of constraints is that any production system is constrained in its performance — in
a project context that constraint is the critical path. The process that embodies the theory
of constraints is a five-step one:

identify the constraint;
exploit the constraint;
subordinate to the constraint;
elevate the constraint;
identify the new constraint.

Sources: Goldratt and Cox (1993); Goldratt (1997).
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the elevation of the constraint introduces a much more radical aspect. This
elevation starts from two observations:

e actual duration for any planned task is unknown, but can be assumed to be
normally distributed around expected task distribution;

e cxisting estimates of expected task durations are padded because they include
safety time, greatly extending the length of the critical path.

In asituation where actual task duration is uncertain, and managers are held
accountable for meeting stated durations (deadlines), task duration estimates are
going to be at the worst case end of the distribution, as defined in panel 11.1, oth-
erwise managers risk overrunning their deadlines. In other words, the incentive
structure for transaction governance stimulates opportunistic behaviour by manag-
ers — see Fig. II1.1. CCM proposes instead that the average estimated duration should
be used — there is a technical debate regarding whether the mean or the median of
the distribution is more appropriate. An inevitable result of this is that managers will
overrun their planned durations half of the time; this problem is solved by removing
from managers the absolute responsibility to meet task-level duration deadlines, and
instead providing incentives for early completion. This approach was tried on the
A13 project with great success, as described in panel 11.4.

Panel 11.4 The theory of constraints in East London

Balfour Beatty on the 5.2 km A13 highway project opted for a decentralised project man-
agement organisation, pushing responsibility for performance down to area-based teams;
see panel 15.4 for a similar choice in New England. However, performance did not improve,
so the project manager applied the theory of constraints thinking described in panel 11.3.
Instead of simply allocating schedule slack to each task manager, who then took the time
allocated to complete the task, senior management took control over slack and used it to
buffer the critical and near-critical paths. Combined with the implementation of a ‘no blame’
culture of management, performance improved so that 96% adherence to weekly work
schedules was achieved, compared to 52% before the change. The most important step in
achieving this improvement was to change the culture from a confrontational one to a more
co-operative consensus-driven management style. Members of the project management
team agreed that although improvements in performance had been made, this was only the
start, and they were keen to try out the ToC ideas on their future projects.

Source: Barber et al. (1999).

‘What do project managers gain from not delegating responsibility for meet-
ing task-level deadlines? They gain control over safety time, or as Allan Flanders
put it ‘management learns to manage by being forced to accept the full respon-
sibilities of management’"®. Having released safety time from the control of those
executing the task, project managers can now allocate it strategically to form
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buffers to protect the critical chain. By elevating the constraint in this way, overall
project durations are reduced so long as the durations of the strategic buffers sum
to less than total safety time. A further advantage of this approach is that it reduces
the impact of Parkinson’s law, which states that ‘work expands so as to fill the time
available for its completion’. By reducing target times, the effect of Parkinson’s
law is reduced for that half of tasks where the actual duration is less than the esti-
mated duration. One US architectural practice removed stated deadlines from task
assignments; they found that the variability of task duration increased, but mean
task duration, and hence overall project duration, fell*.

Critical space analysis

Ciritical space analysis (CSA) addresses the issue that task execution creates not only
the completed facility but also, temporarily, the spaces in which tasks are to be
executed. Task execution space availability is therefore dynamic because differ-
ent trades parade through the same space and may clash spatially, and because the
spaces themselves change as, for instance, floors are laid creating work spaces, and
walls are built closing oft work spaces. Of course, experienced project planners
do take into account the availability of task execution spaces, but this is typically
based on intuition and rarely formalised beyond the most basic rules of thumb.
CSA provides a way of analysing the spatial constraint during task execution on
construction sites, allowing it to be treated strategically as a resource.

The space planning problem in construction has two main elements which are
interdependent, but which require rather different approaches. These are the space
scheduling problem, which is focused on the planning of task execution spaces, and
the site layout problem, which is focused on the location of temporary facilities of
various kinds. There is now a significant body of work on the site layout prob-
lem" but comparatively few researchers have turned their attention to the space
scheduling problem which CSA addresses.

Resources require space for operation. For example, it has been reported that
studies conducted by Mobil suggest that 19m? per person is required and that
50% more man-hours are required when this declines to 10.4m? which is an abso-
lute minimum. For well-planned emergency labour-intensive short-term tasks,
it is possible to manage with 9.4m? Maximum productivity occurs at 30.2m?.
Other studies confirm 28.3m? as the desirable lower limit for effective task exe-
cution and evidence that work space congestion reduces productivity'®. Similarly,
equipment operation requires a working clearance plus a safety zone.

Any analysis of the spatial configuration of the construction process needs a set
of definitions of space types which is provided in Table 11.1 and illustrated in Fig.
11.5". "Total space is that enclosed by the site boundary, and consists of product space
taken by fixed product elements such as walls; installation space occupied by site
installations, prefabrication areas and access platforms which are typically a func-
tion of the solution to the site layout problem; and a balance of available space.
Required space is that needed for effective task execution. This can be the task exe-
cution space itself for equipment or operatives, materials storage spaces in support
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Table 11.1 Space type definitions (source: Winch and North, 20006).

Definition Space type

Total space t
Product space P
Installation space i
Available space a=
Required space r

t—p—i

Table 11.2 Critical space analysis definitions (source: Winch and North, 2006).

SpaceMan concept Déefinition

Spatial loading s = (rla)100

Spatial overload s>100

Spatial slack a—r(where s <100)
Critical space s =100

a: available space
p: product
space
- p: product
e / space
E a: available
@I space
%)
c
o2
5 I .
= g site
£ /  boundary

N

Fig. 11.5 Critical space definitions.

and movement paths for the supply of resources or the removal waste. Spatial
loading is the ratio of required space to available space, where a ratio greater than
unity means congestion, calculated as shown in Table 11.2. Critical spaces are
defined as those where loading is at unity, that is, there is no spatial slack'®.
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11.5.3 Reducing task duration variability — last planner

One of the main problems with managing by earliest start dates is that there
is a strong tendency to start work even if not all the resources required for the
completion of the task are available. This tendency — known as multi-tasking by
Goldratt — has the inevitable result of increasing the variability of task durations by
introducing greater uncertainty, and extending average task durations because of
switching costs between tasks. These problems have been addressed in more depth
by the advocates of ‘shielding production’ through the last planner technique which
complemented by the kinds of process improvement tools presented in section 12.4
forms part of the Lean Project Delivery System (LPDS)".

The thinking behind the LPDS starts from the observation that construction
project managers do not manage task execution but manage contracts; as discussed
in section 7.5, the work of managing processes on site is not seen as the respon-
sibility of managers in construction, but is delegated to self-organising gangs. The
LPDS proposes that it is the responsibility of management to en