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Foreword

About the CIB

CIB is the International Council for Research and Innovation
in Building and Construction and is the international
association providing a global network for international
exchange and co-operation in research and innovation in
building and construction. CIB supports improvements in
building processes and in the performance of the built
environment.

The CIB programme covers technical, economic,
environmental, organisational and other aspects of the built
environment during all stages of its life cycle. CIB addresses
all steps in the process of basic and applied research,
documentation and transfer of research results, and in the
implementation and actual application of them in practice.

CIB members are organisations and individuals active in the
research community, industry, government and education who
nominate experts to participate in a network of over fifty
Scientific Commissions. Through these, over 5000 experts
worldwide from about 500 organisations exchange the latest
information, initiate collective R & D projects, organise
workshops, seminars, symposia and conferences and publish
proceedings, technical analyses, state of the art reports and
practice recommendations.

Working Commission W92 of the Council for Research and
Innovation in Building and Construction was established in
1989 and the following aims and objectives established for its
work:

e To research into the social, economic and legal aspects of
contractual arrangements that are deployed in the
procurement of construction projects.

e To establish the practical aims and objectives of



contractual arrangements within the context of
procurement.

e To report on and to evaluate areas of commonality and
difference.

e To formulate recommendations for the selection and
effective implementation of project procurement systems.

e To recommend standard conventions.

Since its inception in 1989 the Commission has organised
many Symposia and collaborated with other Working
Commissions. Recently such events have been held in
Montreal, Canada; Gavle, Sweden; Chiang Mai, Thailand;
Cape Town, South Africa; Santiago, Chile and last year at the
CIB World Building Congress held in Wellington, New
Zealand.

In addition to publishing numerous proceedings the
Commission in 1999 produced a state of the art report on
construction procurement entitled: Procurement Systems: A
Guide to Best Practice in Construction, published by E & FN
Spon.

For this symposium, W92 agreed to associate with two other

CIB Task Groups and one other Working Commission. W92

has been associated with TG23 on previous occasions. Task

Group TG23 was established in 1997 to focus specifically on

the issue of culture in construction procurement and as a result

the following terms of reference were established for its
investigative work:

e To identify and define concepts of culture in the
international construction industry and to carry out
research into their manifestations and effects;

e To discus and develop appropriate methodologies for the
study of culture in construction;

e To examine and, where appropriate, adopt methodologies
used in other disciplines, with special reference to the
Social Sciences, for researching culture in the construction



ix
industry worldwide.

Working Commission W63 was established in 1993 to focus
on research into ways to provide affordable housing world
wide. The relationship between affordable housing and
procurement issues is obvious.

Task Group TG36 grew out of the Working Commission W88
with the aim of determining and promoting best practice in
construction, with a focus specifically on quality assurance
issues. Again, the associations between quality and
procurement issues are clear.

Symposium Background

This Symposium in Trinidad and Tobago was designed to
bring together researchers and practitioners from many parts of
the world in order to share their research and knowledge on
different aspects of construction procurement.

It was decided in consultation with staff of the Department of
Civil Engineering at The University of the West Indies that the
theme of the Symposium should be to report, review and
speculate on construction procurement as a mechanism to both
provide and facilitate technology transfer especially between
nations of different economic, political and social status. This
theme was to encompass, infer alia, topics such as strategic
and emergent issues in procurement, organisational learning,
cultural issues, developmentally oriented procurement systems,
sustainability, partnering and use of e-commerce in
construction procurement.

Trinidad and Tobago, being located in the Southern Caribbean
and a founder member of CARICOM, the English speaking
West Indian economic and trade alliance, was felt to be ideally
placed to explore these issues as it trades with North America,
Europe, South America and Australasia including Japan and is
thus subject to many different approaches to business and
commerce. The choice of Trinidad and Tobago for this



symposium was further enhanced by the fact that it is within a
region in which most of the countries are considered to be less
developed or developing, and are thus in need of timely advice
on modern procurement practices.

Additionally, due to its tropical climate and being in a region
of the world subject to hurricanes and tropical storms, risk and
its management are of prime concern for the built environment
both physically and psychologically for the population for
which it provides the necessary support infrastructure.

With over 50 papers making up the proceedings and more than
60 delegates from around the world participating, the
opportunity for knowledge transfer will be high, and the
transfer of knowledge may be the precursor for the broader
transfer of technology, one of the prime issues being focused
on. This symposium should provide the ideal opportunity for
the international research community to exchange experiences,
and information on progress that has been made and to further
develop the research agenda for international construction
procurement, as well as to sharpen the focus of attention on
cultural issues, affordable housing and quality assurance.

Finally we would like to thank the Department of Civil
Engineering at The University of the West Indies, St
Augustine, Trinidad & Tobago for making the Symposium
possible. We would also like to thank the technical and
organizational committees led by Dr T. Michael Lewis for
their hard work and dedication in making this event possible.

On behalf of CIB W92, Joint Coordinators, Professors David
Jaggar and Steve Rowlinson.

The Coordinators of TG23 are Dr. Richard Fellows and Dr.
David Seymour. The Coordinator of TG36 is Prof. William
Maloney, and the Coordinator of W63 is Dr. Kenneth Walsh.
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Preface

The University of the West Indies was founded in 1948 at the
Mona campus in Jamaica. The St Augustine campus, in
Trinidad, which was formerly the Imperial College of Tropical
Agriculture, became part of the University in 1960. The Cave
Hill campus, in Barbados, was established in 1963. The
University is an autonomous regional institution supported by
and serving 15 different countries in the West Indies.

The Department of Civil Engineering, which is in the Faculty
of Engineering, offers a degree programme that is fully
accredited by the Institution of Civil Engineers together with
postgraduate degrees by taught programmes and research. The
Department also provides industry and practice with
continuing professional development courses and works
closely with other regional bodies on civil engineering related
problems especially concerning the built environment, natural
disasters and transportation issues.

The Mission of the University of the West Indies is to unlock
West Indian potential for economic and cultural growth by
high quality teaching and research aimed at meeting critical
regional needs, by providing West Indian society with an
active intellectual centre and by linking the West Indian
community with distinguished centres of research and teaching
in the Caribbean and overseas.

The University of the West Indies recognises that as a regional
university supported by the West Indian peoples, and as the
sole organ equipped to meet local requirements and to relate its
own developmental programmes to them, it should give
priority to regional needs.

The Department’s willingness to take on the organisation of

this Symposium was based on a recognition that there should
be synergistic benefits to be obtained from the interaction of
the representatives of the local industry with the international
research community.



This book represents the culmination of more than a year’s
effort and includes the papers presented at the joint
Symposium held in Trinidad & Tobago from 14-17" January,
2002. The symposium brought together researchers and
practitioners from around the world to share their experiences,
knowledge and research findings on issues involving
procurement, culture, quality and affordability.

In order to focus on the theme of the Symposium papers were
invited addressing the following aspects:

e Developments in procurement strategies especially
those involving partnerships and alliances bringing
together multi- national participants.

e Projects involving private finance initiatives,
especially in a global context

e Culture and its management within complex
projects especially involving diverse organisations.

e Development and application of techniques as an
aid to more effective construction procurement
including;

e Bench marking

e Value management

e Total quality management
e Reengineering

e Buildability

e Risk management

e The impact of procurement strategies on the
environment and sustainability.

e Information and communication issues in
construction procurement.

A particular focus set for the Symposium was the use of
construction procurement as a catalyst to enhance learning and
understanding in terms of how we do things, why we do things
and what improvements can be brought about.
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All papers have been refereed to high acceptance standards by
an international panel. They have been grouped by their main
focus into twelve technical sessions

e Public-private partnerships

e Contract procurement systems

¢ Contract performance issues

e Innovative approaches

e Cultural issues

¢ E-commerce in construction

e Design Issues

e Claims, safety and issues

e Dealing with risk

e Ethics and trust

e Information and evaluation

e Economics and sustainability

Acknowledgements
I would like to express my sincere gratitude to the members of
the organizing committee for their help and guidance in
making this symposium into a reality. These thanks go
especially to the staff of the Department of Civil Engineering
and the Engineering Institute for accepting the challenge and
contributing to the effort to make this symposium a success.

Michael Lewis
St Augustine, Trinidad & Tobago, 2001
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Target pricing in Partnering Projects
Examining the Effect of Integrated Project Teams and
Target Pricing in Three Pilot Projects

Ola Ladre' & Tore I. Haugen'

Abstract

In Norway there is a trend in organizing the building process with
focus on better integration of the different parties and use of new
procurement methods. Our experiences started with the research
project “The Integrated Building Process 1996 - | 999" where we
developed and tested different partnering models in several small
scale building projects. These experiences have led us into a number
of other development projects using different elements of partnering
models with procurement based on negotiations, target pricing and
incentives.

In our recent studies we have evaluated three pilot construction
projects, two small road projects and one railway crossing point, all
involving a tunnel and a roadbed. One of the projects was classified
as a research project and based on a negotiated contract, one contract
was based on competitive bidding among pre-qualified contractors
and one contract was made between two separate divisions within the
same public agency. The goals in these projects have been to create
better integration and co-operation between the clients, the external
consultants and the contractor. This integration should be leading to a
better result with respect to total costs and quality. The contracts
between the public clients and contractors have been based on an
agreed target price with incentives linked to the final costs. We were
involved in order to evaluate the co-operation between the parties.

The evaluation is based on reports from interviews and discussions
with the project participants. The results from the evaluation are
presented in internal reports, only intended for the participants in the
projects. Our main impression is that the project participants had a

! Norwegian University of Science and Technology, N-7491 Trondheim,
Norway
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share of positive experiences that was predominant to the share of
negative experiences. The participants chose better and more cost
effective technical solutions during both the programming and
production period, and they considered the partnering models as
inspiring. At the same time there was a potential for an optimization
of the procurement methods and project organizations used.

Our studies confirm the general international understanding of the
success-factors for partnering in construction projects:
e Teambuilding - creating an integrated team based on trust
and with a common workplace
e Risk analysis and better planning in the early stages
e  Efficient project management with clear definitions of roles
and responsibilities combined with good leadership
e A change from comprehensive formal communication and
documentation between the project partners to well
structured, but more open and informal communication

Keywords: Partnering, Integrated Project Teams, Incentive
Contracts, Mutual Trust. ’

Introduction

Since the late 1980s we have seen the development and use of
different partnering models in the construction industry. This
has been a primary management strategy for improving
organizational relations and project performance (Li et al.
2000). The driving forces for this strategy have been studies
based on the concepts of total quality management (TQM) and
business process re-engineering (BPR). These studies of the
construction industry have documented an industry with low
productivity and efficiency at a project portfolio level.

To increase productivity and efficiency in the construction
industry, a strong focus has been set on better integration of
the client, architects, engineers, general contractors,
subcontractors and suppliers in one integrated project
organization. The different parties are normally independent
firms and organizations, with separate goals and objectives and
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different operation procedures. Typically problems that occur
are lack of communications and co-ordination leading to
changes and alterations during the process. This again causes
disputes, rising costs, reduced performance and reduced

quality.

Li et al. (2000) gives a thorough international overview of the
background for partnering in construction since the late 1980s,
different partnering definitions, status and future regarding
research in this area. Future studies are recommended to
emphasize on the identification of performance measures and
critical success factors, development and test of partnering
models and processes, and the formation and selection of

partnering strategy.

Compared to the international arena, the development of
partnering models in Norway started in the early 1990s. Our
experiences started with the research project “The Integrated
Building Process 1996 - 1999 (Haugen 1999), where we
developed and tested partnering models in different small scale
building projects. Our basic findings (Bolviken 2000)
regarding the establishment of a successful integrated
organization are:

e Focus on the process
Common goals and objectives
Mutual trust - openness
Knowledge transfer between the parties
Teambuilding
Project management — routines
Commitment from top management
Rules for conflicts and sanctions

These findings correspond well to the different views on trust
in the partnering literature. This is discussed by Thomassen
(1999) who especially refers to Barlow (1997) giving six
elements of successful partnering (in order mentioned); a) the
need for trust; b) the “right personalities”; c) openness in
communication d) organizational culture and organizational
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learning e) teambuilding and f) the role of management.

Our first experiences related to partnering and integrated
project organizations has led us into a number of other
development projects using different elements of partnering
models with procurement based on negotiations, target pricing
and incentives. The first development of partnering models
was done in the private sector. Today in Norway we see a
growing interest for partnering models used in the public
sector, both for infrastructure projects, in health care and
education. There are initiatives for using Public-Private-Co-
operation (PPC) in a few infrastructure projects, and several
public projects are involving various kinds of BOOT-contracts
(Build-Own-Operate-Transfer). This is not only a trend in
Norway, we also see this trend in different Scandinavian
countries (By & Boligministeriet 2000), (Barok 2000).

In the first pilot projects we tried out some very simplified and
idealistic contract models, focusing on the elements and
process in creating an integrated project organization. These
simplified contract models and procurement methods can only
be used in research projects where there is a strong focus on
success and commitment from all the participants.

We are therefore in the process of developing new
procurement and contract models for project partnering in
construction, taking into account legal issues, risk, conflict
resolution etc.

For the three pilot projects discussed in the following, three
new contract models based on agreed target prices and
incentives has been developed.

Case Studies of the Three Pilot Projects

In our recent studies we evaluated two small road projects and
one railway crossing point project, all involving a tunnel and a
roadbed. The projects have some comparable aspects:
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e  Key personnel from the clients and the contractors share site
offices with canteen, telephonist, computer servers, printers
and so on.

e  The length of new roadbeds are ranging from 1000 to 2000

meters.

The tunnels have lengths ranging from 100 to 300 meters.

Contract sums between 30 and 50 mill. NOK.

The contractors participated in the programming teams

The clients participated in the designing of the contractors’

working plans.

Goals and Objectives for the Pilot Projects
The goals for the three projects were almost identical. After
translation from Norwegian the wording would be like:
The two parties, the public client and the general contractor,
have a common interest in creating an integrated project
organization and a goal of achieving a better total project
performance. The basis for the work will be a contract with an
agreed target price and incentives for both parties.

Objectives for a better total project performance:
o  Produce better technical results/solutions
e Improve the project economy for both parts
e  Optimize the use of resources in the project

Objectives for an integrated project organization:
e  Mutual confidence in the relationship between the client and
the contractor
e An inspiring and pleasant working atmosphere
e  Mutual transfer of experiences between all parts in the project

The goals for the three projects focus on co-operation and use
of resources. We were mainly involved in the projects to
evaluate the co-operation, but it was not possible to do so
without regarding the use of resources.

The Contract Model
The characteristic of the target price contract used in the three
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projects is the formula:
K=F+S+(M-S)2

Where: K = contract sum
F = the contractors preset profit
S = actual laid-down costs of the contractor (and
eventually of the client)
M = target price, i.e. pre-assumed laid-down cost

The proportions of F and M are set after tender competitions
and/or negotiations. The target price formula offers
economical incentives to both the client and the general
contractor, and basically both parties will benefit from making
the S as low as possible. If S also includes the laid-down costs
of the client, both parties are rewarded when the extent of tasks
for the client in the project is reduced.

One of the projects was classified as a research project and
based on a negotiated contract based on existing standards
(NS3430). In the second project a specially designed contract
was signed after competitive bidding among pre-qualified
contractors. In the third project two separate units within the
same public agency had the role as client and contractor. They
signed an agreement based on an incomplete and brief project
description.

Research Methodology

We interviewed participants from both the programming and
production period of the three projects. All the interviews were
based on an interview guide, with some slight revisions from
project to project. The questions were qualitative focusing on
the following topics:

¢ Individual background and competence

e Teambuilding — agreement on common goals and objectives

e Contractual allocation of responsibility and power

e Communication and involvement
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Documentation and written communication
Partnering structure and management

Feedback and openness

Trust and co-operation

Learning and knowledge transfer

Shared risk

Overall results regarding technical and economical
performance

Written reports from the interviews have been sent to each of
the respondents for verification. This has been the basis for a
neutral intermediate reporting back in separate workshops,
with following discussions that led to clarifications of various
disagreements. The respondents were very positive to this
feedback and the discussions.

The feedback was given on a very practical level in order to
get a more thorough discussion and involvement from the
parties. We saw that our findings were used in the ongoing
project development processes. In this way our work represents
action research. The results from the studies were finally
reported in internal reports the summer of 2001.

The respondents were allowed to speak free and easy, so the
interviews were affected by their personal interests.
Furthermore, it is not necessarily the procurement methods or
integrated project organizations that caused the experiences of
the respondents.

Quantitative Results
For a number of the topics the respondents were asked for a
quantitative value from 1 — 7, (neutral is 4) compared to a
traditional construction project. We obtained the following
histograms:
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Are your expectations regarding the project integration satisfied ?
(Scale 1-7 where | is worst, 7 is best and 4 is neutral)

20
n=42 g"
=512 E 10
6=0,81 z

1 2 3 4 5 6 7
Character

Your engagement in this project compared with other projects?

20 -
n=42 g
X =5,35 E 10
c=0,79 . | —

1 2 3 4 5 6 7
Character

Co-operation and results in this project compared with earlier projects?

20
n=40 s15.
X =508 £,
c=0,87 3,

0

Character

In what degree are your point of view and professional utterances regarded in this
project compared with other projects?

20
n=43 v 15 -
X =544 £ .
6=0,90 Z

o

Character
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How good has the communication and co-operation with the other project
participants been? (n is big because the participants was asked to give a character to
each of the other participants)

150 -
n=309
X=531
c=1,12

100

50

Number

Character

In order to find standard deviation and mean value we used the
following formulas:

n o' - (x)’ 2x

2 _ X =

ol =
n (n-1) n

Our histograms shows that the characters are mainly normally
distributed, with an average bigger than 5. The trends indicate
that the respondents have experienced a high degree of
satisfaction compared with other projects as far as
expectations, engagement, communication and co-operation is
concerned.

Qualitative Results
The Effect of the Partnering Models:

e The effect from the use of partnering models varied in the
three projects. In the first project the management
personnel did not notice any dominating effects, but the
foremen and their workers at the site really did. In the
second project the management personnel did notice big
effects, while the foremen and their workers did not. In
the third the client had decided to have a peripheral role,
so both parties experienced the effect.

Positive Experiences:
e Theoretically, all formal project routines were described
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in the various contracts. Practically, the participants had
to adjust the project management routines as time went
by.

e Both parties tried to find technical solutions that were
more cost-effective and better for the total project
organization, not only for one single party in the project.
The target price contract was the basis for creating the
win-win situation. Focus was moved from the project
economy of the single parties to the total project
economy.

e The projects benefited from the participation of the
contractors in the programming work.

e The contractors contributed with improved technical
solutions, plans adapted to the production and
communication of the plans throughout the project
organization. The target price was considerably reduced
in the three projects, as the contractors proposed technical
solutions differing from the ones in the original plans.

o The participants found the partnering model inspiring, as
they used their experience and competence regarding
technical solutions during the programming and
production period.

e The continuity in the project organizations was high since
key personnel from the clients and the contractors
participated in both the programming and production
period.

Sharing site office facilities makes it easier for the project
participants to communicate and to have less formal
information and documentation in the project.

Possible Traps and Moments to Remember:
The consultants must be involved in the project organization.
They have no natural incentives in the target price formula, but
their participation is necessary when the contractors suggest
changes of the technical solutions and original programming
plans.

e Good was defined as sufficient quality. Potential
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expenditure cuts are cashed out, and the financial savings
were not directly used to improve the product quality. The
future owner must have the opportunity to participate in
the integrated project organization.

e Both parties have to review the program and
specifications thoroughly to find any disagreements from
the initial technical and functional specifications. In all
cases they reported that more time should have been spent
on planning in order to examine risks and possible
changes during the production period.

e Even though the right arrangement for a partnering
process are made, the co-operation will be dependent on
the personal skills and former experiences of the project
participants. The co-operation will benefit from a
continued focus on creation and maintenance of
partnering processes.

Summing Up

Relating the results and findings in the three pilot studies to
our previous work on partnering issues, we sum up the
following success factors (Belviken, 2000):

Focus on the process

There is a need for continuous focus on the goals and
objectives for the partnering processes. Evaluation with
interviews and workshops has positive effects, it will always
be beneficial to make the participants aware of actual
improvements.

Common Goals and Objectives

The economical incentives in the target price formula led to
common goals for the parties, which encouraged co-operation
leading to optimization of technical solutions and expenditure
cuts. The discussions were more focused on technical issues
than on economical issues. At the same time the parties spent
less time on arguing about mistakes that had occurred, and
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more on spotting future problems.

Mutual Trust and Openness

The traditional roles of the client and the contractor are not
forgotten even though the parties are co-operative. Mutual trust
and openness makes it easier to discuss both positive and
negative incidents at the project. The positive potential of the
target price contract is dependent on the participants’ personal
will to show mutual trust and openness.

Knowledge Transfer Between the Parties

On a long term basis all parties will benefit from knowledge
transfer, and get an understanding of each other’s aspects. The
possibilities of mutual transfer of experiences will be best
exploited if the necessary arrangements are made. Knowledge
of processes connected to programming, production and
maintenance will effect the participants’ performance.

Teambuilding ,
There are several ways to establish an integrated project

organization. Sharing of site offices and social gatherings were
arrangements that contributed to teambuilding in the projects.
The feeling of being part of an integrated project organization
helped the participants to focus on the common goals and
objectives.

Project Management Routines

The client and contractor must not become allies with a front
against the future project owner, the interests of the future
owner must be taken care of. Simultaneously, it must be
possible to make decisions in situ. Documentation concerning
changes and economical development must be continuously
updated. Successful partnering demands clear definitions of
roles and responsibilities combined with good leadership.

Commitment from Top Management
The top management of both the client and the contractor have
to show commitment to the principles of partnering. At the
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same time the top management must give the sufficient
decision-making authority to the participants from the
integrated project organization.

Rules for Conflicts and Sanctions

A target price contract should have clear specifications of
technical and functional quality. Clear contract specifications
will prevent later unpleasant surprises and discussions between
the involved parties. Precise specifications of sanction
possibilities and rules for managing conflicts contribute to
clarification of the roles of the project parties.

With regards to the wording of the agreements, payment
routines, risk sharing and organization, the three projects we
have evaluated are different. At the same time they have
similarities that have led to co-operation between the parties,
and presumably an increase of both efficiency and
productivity.
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Information on the Web
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Public-Private Partnerships in project

procurement
Can the UK initiative offer developing countries some
useful lessons?

Marcus Ahadzi' & Graeme Bowles'

Abstract

The UK government launched its Private Finance Initiative (PFI) in
1992 as part of a strategic rethink for the procurement of not only
major infrastructure projects such as roads and bridges but also for
such services as IT, accommodation and libraries for schools etc
through private sector participation in the form of Public-Private
Partnerships (PPPs). This paper briefly outlines the basic principles
underlying the UK initiative and examines through a survey, the
significance of institutional structures and policy frameworks in
pushing forward such an initiative. At the same time a survey was
conducted on Ghana, a developing economy, using the Ministry of
Roads and Highways which is in the process of experimenting this
procurement strategy. The essence was to establish whether the
enabling environment existed to successfully promote such a strategy.
The conclusion was that though the manpower resources exist within
this public sector organisation, there is the need to develop
comprehensive institutional structures and policy frameworks for such
a strategy to succeed.

Keywords: developing countries, private finance initiative,
procurement, public-private partnership, UK, Ghana

Introduction

Infrastructure financing can be grouped into two broad
categories - services such as water, sanitation, etc the direct
beneficiaries of which are readily identifiable and can
therefore be readily financed through user-charges; and the

! Heriot-Watt University, Department of Building Engineering and
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provision of such services as drainage, schools, roads, whose
charges may be difficult to pass directly on to the beneficiaries
(Kim 1997). The problem however is that national budgets
derived from revenue and taxes alone cannot meet the rather
huge investments required to either build most of these public
infrastructures or renew the decaying ones without critically
sacrificing those other vital areas as welfare, health and
education. Estimates by the World Bank indicate that within
Asia alone, demand for infrastructure investment for the period
1995-2004 will amount to US$1,262 billion (Ong and Lenard,
2001). These huge demands for infrastructure development is
attributable to the fast population growth especially within the
urban settings of the developing countries. Cities such as
Lagos are expected to grow in population from a mere 1.0
million in 1950 to 24.4 million people by 2015 (Financial
Times, 2001a). Iain White (2001), writing about Delhi, painted
a vivid picture of the typical chaotic conditions on the roads in
most of these fast growing cities — ‘a two-lane highway
reconfiguring itself into five-lanes of chaos with every one
giving way to the might of lorries and buses and nobody taking
notice of pedestrians’. Similar pressures are being put on such
other public sector facilities as education and health.

In the UK for example, total civil procurement for 1997-1998
was £12.9 billion (HM Treasury, 2001). However, following
the success of the privatisation policies embarked upon in the
1980s, it became apparent that involving the private sector
would inject the needed capital into public infrastructure and
help exploit the full range of private sector commercial and
creative skills. This opened the door for the new strategic
rethink in public procurement — the Public Private Partnerships
(PPPs) through the Private Finance Initiative (PFI). Within the
developing countries also, the high demand for infrastructure
development coupled with the pressures on national budgets is
making governments move towards encouraging the private
sector to invest in infrastructure projects in the forms of Build
Operate and Transfer (BOT), or its other variants. A number of
these projects have reportedly run into problems along the line
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(Wells, 1999; Tam, 1999). In Ghana, discussions started since
1995 on a number of build and transfer road projects. To date,
none of them has yet taken off effectively.

As part of a study of the PPP procurement strategy with
emphasis on the management of host country risks, this
preliminary review examines how the institutional structures
and policy frameworks of the UK initiative are effectively
enhancing the process. Drawing lessons from the UK study, a
study was conducted on Ghana using the Ministry of Roads
and Highways and its agencies - an organisation in the process
of embracing such a procurement strategy. The essence was to
establish whether the appropriate frameworks and structures
exist to promote this sort of strategy.

The UK Initiative

The principles, policy framework and institutional
structures
The basic principle behind the UK’s PPP initiative is to
transform government departments from being owners and
operators of assets into the purchasers of services from the
private sector over concession periods that may last 10 - 30

Public sector

Service payments —b nrocirer
from Gov't Dent

A; Operating or service

Funding from Public sector i N
' Advisers i contract paid for
Gov't Dept l—’ procurer/the |- 8 E 0
(capital a:d operator etc I party revenue i over contract life
or asset nroceeds
revenue) i
Construction/supply contract ; Const./supply Fundin
i P g

paid for over the contract agreement
construction/supply perind

Contractor/ = Contraclor/ Funding

Supplier Advisers Sunnlier banks,

shareholders
A capital asset procurement A PPP procurement

Figure 1. Capital Asset Procurement vs. PPP Procurement
Source: PFP (1996) Risk and Reward in PFI Contracts
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years. In this respect, the emphasis is on ‘what’ and not ‘how’
the services are to be provided through the use of output
specifications (PFP, 1996). Figure 1 provides an illustrative
distinction between the PPP form of procurement and Capital
Asset procurement.

During the early stages of the initiative, the Treasury as a
policy would not approve any capital projects unless private
finance options had been explored. This was meant to
maximise the scope for and use of private finance unless for
whatever reason private finance was not possible. It is not
surprising therefore that a whole range of projects have been
procured across a spectrum of sectors including health,
education and transport (DETR, 2000; Ahadzi & Bowles,
2001a). To date, contracts for over 400 projects in estimated
capital value of £17b have been concluded (Financial Times,
2001b)

The process however has not been without difficulties. Ahadzi
and Bowles (2001b), identified the tendering and the
negotiation stages as the key areas where delay are mostly
experienced resulting in huge costs to both bidders and the
public sector organisations. To avert these problems, a number
of structures were set up along the line to provide relevant
guidance. The first of these was the Private Finance Panel
(PFP) composed essentially of part-time members drawn from
both the public and private sectors supported by seconded full-
time executives — the Private Finance Panel Executives
(PFPE). These bodies were later replaced in 1997 by the
Treasury Taskforce (TTF) with a two-year mandate to provide
strong inputs in developing highly skilled departmental
procurers capable of procuring their PPP projects without
much central support through the departmental Private Finance
Units (PFUs). The TTF has currently been replaced by
Partnerships UK (PUK) - a public private body set up to build
up £1 billion in equity and debt to promote PPP projects in
addition to continuing the roles played by the TTF (Building,
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At the local authority level, The Public Private Partnership
Programme (4Ps) was established in 1996 with specific
emphasis on aiding local authorities procure projects
successfully. In addition to the above structures, the National
Audit Office (NAO) and the Treasury Parliamentary
Subcommittee regularly review the concluded PPP deals to
confirm how well the departments managed the procurement
process.

Research methodology and outcome

This preliminary study was conducted through questionnaire
survey followed by structured interviews. Questionnaires were
sent out to 64 participants within the contracting, consulting,
financing and client organisations in the UK the list was drawn
from the 1997/8 PFI Report Yearbook containing organisations
and key individuals involved in the PPP procurement process.
The response rate was 45%. A sample of questionnaires was
also sent to 20 participants in Ghana’s Ministry of Roads and
Highways and its agencies and the response rate of 42%

As shown in figures 2 and 3 the results of the UK survey
strongly brought to the fore the significance of establishing the
appropriate structures responsible for providing the necessary
guidance and training to enable the PPP procurement process
move smoothly.

orpvigniticant [ 1%
signiticant T % over 10yrs "’:]m
vesitcon [ o P ——
% 0% A0% 80% LLAY mrsy"“ D“ - B .
%of canpaniontn 0% W% 2% 0% 4% 0% a%
%of resporsdents
Figure 2. Significance of Figure 3. Experience level

guidance from the treasury  required of professional
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On the level of academic qualification and experience required
of staff, a relevant first degree plus 5—10 years of experience in
project procurement was thought to be adequate. The private
sector respondents however appeared to lay more emphasis on
higher qualifications with some preferring postgraduate
qualification for those engaged in the PPP procurement
process. The likely implication is that the private sector may
increasingly be engaging more skilled professionals and thus
developing greater in-house capabilities than sections of the
public sector in handling the procurement processes - a
situation that may inevitably result in imbalances especially
during the negotiation stages. In fact the view held by some of
those interviewed was that the public sector needed to sharpen
its negotiating skills as this area is a key decider in reaching
early financial close.

The results of the Ghana survey did not show the existence of
laid down policy guidelines towards private finance. Again
only a small proportion of the respondents were aware of any
institutional structures at the national level directly responsible
for project procurement through the private finance strategy,
an indication that if it was there at all then its impact was not
being felt. However, the requisite manpower resources exist
within the sampled organisation in terms of educational and
professional qualifications whose skills may only need
sharpening towards this form of project procurement. The
outcome of the Ghana survey is indicated in figures 4-7.

Concluding remarks

This study has revealed the importance of institutional
frameworks and structures backed by the appropriate policy
guidance and training from the centre in addition to having
quality staff at the departmental levels in effectively promoting
the PPP procurement strategy within the UK. What the Ghana
survey has revealed however is that though the requisite
manpower resources exist within the sampled organisation, a
situation which may be similar to most developing countries,
there is the need to establish the relevant institutions tasked
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with the responsibility of formulating and disseminating the
requisite policy and guidelines including staff training in the

relevant skills.

w = o

[ 13 0% 40% 0% 80%

% ol rospendonts

firatdegraon ] 5%

poat grudunton

Figure 4. Existence of a
national body responsible for
private finance.

over 20 yrs |O%

—

10-20 yrs

6-10yry 6%

under Gyre |OW

Figure 6. Respondents’
experience in privately financed
projects

T T
0% 20% 40% 60% 80%

1

1

i

| === ko
p—rrmrr T
A% 1% 7% AN A% BEN EEN

¥%al raspandents

Figure 5. Existence of departmental
policy guidelines towards private
finance

Y

7] 100%

Ll H LY 0% (1 1] s 100% 120%

%ol respandants

Figure 7. Respondents’ opinion on
the adoption of privately financed
procurement strategy

One other lesson from the UK initiative is that it is not targeted
at mega project only. It covers a whole spectrum of projects
some as small as IT facilities for high schools at the local
council levels, the renovation and continuous maintenance of
primary and high school facilities and street lighting. It is these
small project areas that countries of the developing world may
better be placed to develop in order to build up the local
capacity for the bigger projects. A caution however is not to
take too many projects on board at a go under the illusion that
payments are to be spread over a long period as these become

debt for the future.
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Analysis of Behavioral Parameters in
Partnering

Amarjit Singh'

Abstract

This paper presents results of a study undertaken to determine the
influences on various behavioral project management parameters due
to the use of partnering. The detailed and mathematical analytical
hierarchy process (AHP) is used to calculate a value for each
parameter. The parameters considered are Commitment, Clear
Expectations, Communication, Courage, Excellence, Responsibility,
Sharing, Synergy, Trust, and Understanding and Respect. Use is
made of the consistency index and consistency ratio. Comparisons
are made between partnered and non-partnered projects. Surveys
were sent out to public, military, and contracting agencies. Statistical
analysis is subsequently done on the scores 1o make sound evaluations
of the influences of partnering. It was found that partnering positively
affects the behavioral parameters. Some parameters are improved
substantially and significantly while some are not improved much.
However, there is an improvement registered for all the parameters,
thereby contributing to project success.

Keywords: behavioural parameters, partnering, analytical hierarchy
process, Surveys

Introduction

It is documented in literature that partnering results in fewer
schedule delays, fewer claims, and reduced litigation, but little
has been done on management behavior analysis. A study [1]
was undertaken at the University of Hawaii to check whether
the overall perceived benefits of partnering had a positive
influence on management behavior.

! University of Hawaii at Manoa
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The basic concept of partnering is to maximize the
achievement of project goals. It does this by improving
working relationships and communications, and promoting
synergy and trust. Emphasis is on cooperation, dedication to
common goals, and the respecting of each others' values; an
atmosphere and culture is created where owner and contactor
are at ease with each other [2].

Objectives

The study partially aimed to achieve the following:

1. Determine the management behavioral parameters on which
partnering has had the most and least impact.

2. Determine whether perceived benefits vary for different
demographics, such as level of management, years of
experience, and level of education.

Research Methodology

Questionnaires were circulated to contractors and public
agencies. Among public agencies were the, U.S. Navy Civil
Corps of Engineers (at Pearl Harbor), U.S. Army Corps of
Engineers (who were the originators of the concept of
partnering), and Hawaii Department of Transportation. All
questionnaires were circulated in Hawaii only. The questions
elicited responses on a Likert scale for the ten fundamental
parameters. Responses were weighted for importance
according to Saaty's Analytic Hierarchy Process (AHP) [3].
The weighting method was checked for consistency using
eigenvalues and eigenvectors, as recommended in the AHP
method, before being applied to the scores.

The numerical values of the ten fundamental project
parameters were recorded. Elementary calculations of mean
and standard deviation were undertaken. Then, ANOVA was
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undertaken for pertinent demographics. The results are
provided and discussed.

The Questionnaire

Thirty-seven questions were asked in the survey. This was an
original survey prepared specially for this research. These
questions were designed to satisfy meanings pertaining to the
ten fundamental project management parameters. Some
questions contributed to more than one parameter.
Respondents were asked to assign a score to these questions
for partnered vs. non-partnered projects. The survey can be
obtained in Michel (1996) [1].

Target Group and Survey Response

Respondents included vice-presidents, project managers,
contracting officers, and project engineers from public and
private agencies. A total of 203 surveys were sent out, of
which 104 were returned. Only 99 returned surveys were
responsive.

The number of responsive responses returned are as follows:

U.S. Navy Corps of Engineers - 16%
Construction Contractors - 21%
U.S. Army Corps of Engineers - 26%
Hawaii Department of Transportation - 36%

Upper management respondents were 29%, while project level
respondents were 71%. Overall, 80% of the respondents had
college degrees in engineering; 20% did not have engineering
degrees. Of those having education, master's degree holders
numbered 11%: B.S. degrees, 82%; Ph.D.'s, 1%; high-school
diploma, 5%. Those having more than 27 years experience
were 14%: those between 19-27 years, 21%; 10-18 years, 34%;
1-9 years, 29%. Those having worked on more than 11
partnered projects were 7%; 5-10 partnered projects, 11%;
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fewer than 4 projects, 82%.

The sample was stratified — in that all major sectors of the
construction industry were covered. Owners and contractors
were both engaged, thus permitting a complete study to be
undertaken. These samples were easily available in Hawaii.
These factors contributed to this particular sample being
chosen.

The sample size and percent of responses is significant for
95% confidence, allowing a sampling error of 6.87%

Definitions of Variables

The ten fundamental parameters important to project
management and the partnering process are (in alphabetical
order) Clear Expectations, Communication, Commitment,
Courage, Excellence, Responsibility, Sharing, Synergy, Trust,
and Understanding and Respect. These are defined below:

1. Clear Expectations: Partners must understand each others
expectations; goals must be clearly understood resulting in a
common vision and shared mission.

2. Commitment: Partners must desire to assist the other person
achieve goals; partners freely go beyond the call of duty to
support each other; timeliness of actions and decision, for
RFTI's and resolution of disputes, are important [4].

3. Communication. Information must be transferred
effectively, as a cohesive team; information exchange and
other discussions must be open and honest at all levels, based
on mutual respect; there is lesser animosity; passing blame is
avoided.

4. Courage: Partners must be able to confront and resolve
conflict; participants must be free of fear when tackling
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problems and disputes; partners feel free to innovate, and
openly exchange ideas without recrimination.

5. Excellence; Parties adhere to the highest standards of
performance and conduct. Partners invest their special talents
into the relationship without making unnecessary
compromises. The partners must have a clear vision and focus
on total quality.

6. Responsibility: Partners are accountable to each other; they
recognize the consequences of their actions and decisions.
They also agree on measures for mutual accountability.
Partners refrain from finger pointing.

7. Sharing: Sharing is undertaken for common goals; they
share concerns, problems, needs, and ideas; they also share
risks, setbacks, and rewards; discussions on the uncertainties
of project life are cooperatively addressed.

8. Synergy: Diverse resources and knowledge of the partners
creates a relationship that is stronger than the sum of its parts;
parties join their ideas together for the betterment of the
project. Parties work as a team rather than individuals.

9. Trust: Partners rely and depend on one another; they have
confidence in each other. Information is freely shared.
Parties honor agreements and have faith in one another. There
are no hidden agendas .

10. Understanding and Respect: Partners value each others'
contributions; they have learned to empathize; they know each
others capabilities and limitations. They deal honestly; they
understand the internal policies and procedures of each other.

Analytic Hierarchy Process (AHP)

The assigning weights for a variable for importance and
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priority is usually a value-driven. AHP, however, allows the
modeler to break down a complex problem and assign weights
systematically. Saaty (1980) created a nine-point scale that
can be used to determine how much more important one
variable is to another [3]. These weights were assigned to
questions within each parameter. For instance, if there were
five questions comprising the parameter of Trust, then these
five questions were weighted among themselves. The score
for Trust was therefore only obtained after the internal
weighting had been done. No external weighting was done, in
that the ten fundamental project parameters were in no way
weighted against each other.

Example of the AHP

There were five questions pertaining to Trust. These were

A. Parties actions are consistent

B. Parties actions are predictable

C. Parties honor agreements

D. Parties trust each other while making decisions
Parties have faith in the accuracy and completeness of
information.

A matrix was set up as follows:

A B € D E
A 1 5 1/5 1/3 1
B 1/5 1 1/5 173 1
C 5 5 1 2 5
D 3 3 172 1 3
E 1 1 1/5 1/3 1

For Row A, this means that Question E is equally important as
Question A; Question D is 1/3 as important as Question A;
Question C is 1/5 as important as Question A, and Question B
is 5 times more important than Question A. Of course, the
diagonal will have values of one, since a question compared to
itself has an importance score of unity. The assignment of
weights, at this stage, is a partially subjective exercise.
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Saaty then recommends the calculation of the geometric mean.
He equates this vector of normalized geometric means to the
normalized eigenvector of the largest eigenvalue from the
above matrix.

The calculation of geometric means for each row is shown
below:

Row A: (1%5%1/5%1/3*1)1/5 = 0.8027

Row B: (1/5*1*1/5*1/3*1)1/5 =0.4217

Row C: (5*5%1*12#5)1/5 =3.0171

Row D: (3*3%1/2#1#3)1/5 = 1.6829

Row E: (1%1%1/5%1/3*1)1/5 = 0.5818
SUM = 6.5062

So, the normalized weights for each question are:

WA = 0.8027/6.5062 =0.1234.

WB  =0.4217/6.5062 =0.0648

Wc  =3.0171/6.5062 = 0.4637

Wp = 1.6829/6.5062 =0.2587

WE  =0.5818/6.5062 = 0.0894

Now, consistency of the weights can be checked. To do this,
the maximum eigenvalue of the matrix must be determined.
This is easily done and found to be 5.38 Saaty then
recommends the calculation of a consistency index, CI, where

CI = (Amax-n)/(n-1) Eqn. (1)

In this equation, Amax is the maximum eigenvalue of the
matrix; n is the order of the matrix. Thus CI = (5.38-5)/(5-1) =
0.095. A Random Index, R], is extracted using scales
developed at Oak Ridge National Laboratory for matrices of
order 1 to 15, and provided in Saaty (1980) [3]. The
consistency of the weighting scheme is calculated by a
Consistency Ratio, CR, where
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CR = CI/RI Eqn. (2)

If CR <=0.1 then the weights have been consistently assigned,
else not. For a 5th order matrix, such as we have here for
Trust, the RI is looked up as 1.22 for the 9-point weighting
scale being used. The CR =0.095/1.22 = 0.077 which is less
than 0.10. Hence the weight allocation system is consistent
and acceptable. Consequently, the assigned weights are
retained in the analysis that follows.

Results for Fundamental Project Management
Parameters

Values for all the ten fundamental project management
parameters were calculated using the AHP weighting system
described above. The results for partnered and non-partnered
projects are given in Table 1 and 2, respectively.

Table 1: Scores for the Fundamental Project Management
Parameters for Partnered Projects (in descending order of
score)

Project Management Parameter | Mean
Score
Clear Expectations 7.87
Commitment 7.62
Communication 7.57
Sharing 7.46
Courage 7.45
Understanding and Respect 7.34
Trust 7.24
Synergy 7.02
Responsibility 6.96
Excellence 6.76

For partnered projects, Clear Expectations and Commitment
were rated highest, whereas Responsibility and Excellence
scored the lowest. For non-partnered projects, Commitment
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and Excelence scored the highest, while Responsibility and
Excellence scored the lowest. In both cases, Commitment is
scored high, while Responsibility is scored low.

Table 2: Scores for the Fundamental Project Management
Parameters for Non-Partnered Projects (in descending order of

score)

Project Management Parameter Mean Score
Commitment 6.08
Excellence 6.04
Trust 5.98
Communication 5.92
Clear Expectations 5.90
Understanding and Respect 5.82
Sharing 5.78
Courage 5.77
Responsibility 5.46
Synergy 5.46

It is visibly apparent, that all parameters record an
improvement in their score for partnered projects. In an
ANOVA done between the scores of Table 1 and 2, we see that
there is a statistically significant difference between the mean
scores of partnered projects and non-partnered projects.
Significance is valid for oo = 5%.

Improvements on Parameter Scores

Some parameters score greater improvements than others for
partnered projects. The relative improvements are listed in
Table 3, in descending order of degree of improvement. We
find that Clear Expectations, an important parameter for
understanding project goals and each others’ policies and
procedures, is significantly enhanced. Next, Courage is greatly
increased. This means that partners are more free and open in
their dealings with each other and do not fear recrimination
from the other. Obviously, this results in greater cooperation
and greater good-will. We see that Synergy, which was at the



34 Analysis of Behavioral Parameters - Singh

bottom of the list for Non-Partnered projects has a increased
Table 3: Relative Improvement for the Fundamental Project
Management Parameters for Partnered Projects over Non-
Partnered Projects (in descending order of improvement)

Project Management %
Parameter Improvement
Clear Expectations 33.3%
Courage 29.1%
Sharing 29.0%
Synergy 28.6%
Communication 27.8%
Responsibility 27.4%
Understanding and Respect 26.1%
Commitment 25.3%
Trust 21.0%
Excellence 11.9%

by 28.6%. This means that partners are beginning to make use
of each others’ resources and talents; they are beginning to
realize the contributions that each can make; there is obviously
greater team-work and greater sharing of ideas. Sharing itself
has seen a 29% increase in its score. The overall average
increase in scores is approximately 25%. This is taken to
imply that the overall behavioral performance is improved
25%.

Whereas Excellence registers an increase in its score for
partnered vs. non-partnered projects, the relative increase is
not that much. One might have hoped that the quality of the
finished product would improve with partnering, but that is not
seen to be as well manifest as other parameters. Neither, then,
is the overall professional conduct raised impressively high.
This might mean that partnering can do little to improve the
physical quality of work and professional standard of conduct.
Partnering is good as a dispute resolution tool, improving
management characteristics by 25%.
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ANOVA on Demographics: Partnered vs. Non-
Partnered Projects

One-way ANOVA tests were done to see whether the
differences between Project Management Parameters are
significantly different for partnered projects in comparison to
non-partnered projects for the different demographics
considered. The demographics for which evaluations were
made are:

Organization (Public and Private)

Level of Management (Upper and Lower)

Total Project Experience (For different Years of

Experience)

Experience in Partnered Projects (From Few to Many)

Level of Education (No Education to Ph.D.)

Engineer/Non-Engineer.

It was sought to determine here whether these different
demographic groups scored partnered projects differently from
non-partnered projects. The outcome would decide whether
differences were due to chance or could be expected every
time partnered projects were executed.

Table 4: Illustration of ANOVA for Clear Expectations by
Organization

Partnered Non-Partnered
Projects Projects

Contractors 8.10 5.51

HDOT 7.50 5.82

U.S. Navy Corps of | 8.09 6.04

Engrs.

U.S. Army Corps of | 8.08 6.24

Engrs.

F-statistic = 89.99; F? = 5.99; 7=5%. Conclusion. Differences
in mean scores are Significant.
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Table 5: ANOVA Results for Partnered vs. Non-Partnered Projects, by
Demographics for Each Project Management Parameter
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A sample explanation of these ANOVA results for the
parameter Clear Expectations tested by Organization is given
in Table 4. The partnered and non-partnered projects are the
treatments, while the organizations are the blocks. The
summary of significant and non-significant results are given in
Table 5. Results show that Clear Expectations,
Communication, Courage, and Sharing are significantly
improved across the board for all groups. Thus the
demographics of all groups state that the above parameters are
improved with statistical significance for partnered projects.

Excellence is perhaps the only parameter that is not
significantly improved for the most part for the groups
considered. The other parameters of Commitment,

Responsibility, Synergy, Trust, and Understanding and Respect
are fairly improved for most groups, with statistical
significance.

When data was arranged by different Levels of Management, it
was seen that the different management levels perceived no
significant differences or improvements to the parameters of
Commitment, Excellence, Responsibility, Synergy, Trust, and
Understanding and Respect.

Conclusions

As in the definition of partnering, partnering hopes to make
better partners in construction contracting. Good partners will
trust each other more, have mutual understanding and respect
for each other, share resources and ideas and enjoy synergy
among themselves. Good partners are honest to each other, do
not hurt each other economically, are committed to each other
and business goals, have the fearlessness (courage) to speak
openly to each other in a productive, non-hostile atmosphere,
and bear their responsibilities dutifully.
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The study partially reported here, discovered that partnering
has improved all ten fundamental project management
parameters. Generally, there is a significant improvement for
partnered projects over non-partnered projects. The relative
overall improvement can be stated at 25%. Statistical
significance of the improvement is recorded for 95%
confidence.

The different groups thought that there was no significant
improvement for Excellence. However, parameters such as
Clear Expectations, Courage, Sharing, and Synergy showed
remarkable improvements (more than 28%). Communication,
Responsibility, Understanding and Respect, and Commitment
exhibited improvements more than 25%.
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Public-Private Partnerships for Infrastructure

Development
Case Study of the 895 Connector Project

Mike Vorster', Anthony D. Songer” & Herb Morgan®

Abstract: The economic and social impact of appropriate
infrastructure development and the associated needs throughout the
world are well documented. Public-Private partnerships as
procurement methods are increasingly being implemented throughout
the U.S.

Route 895 or the Pocahontas parkway is a major transportation
initiative for infrastructure development in the State of Virginia. The
public-private partnership project represents a fundamental change in
infrastructure procurement from publicly administered design-bid-
build to privately controlled design-build. This paper discusses a
unique academic partnership created between a State Highway
department, private development contractor, and a university to
document and formalize lessons learned using public-private
partnerships for infrastructure development of the Pocahontas
parkway.

Usefulness of the academic partnership results includes enhancing
knowledge among infrastructure stakeholders for establishing
sustainable procurement and project delivery mechanisms which meet
new economy demands and providing a framework for fundamental
and formalized changes to existing structures of project procurement
and delivery.

Keywords: Public-Private partnerships, Pocahontas parkway,
infrastructure development
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Introduction

The use of privatization as a delivery method for public sector
infrastructure projects is well documented (Ashley 1998 et. al,
Songer, et. al. 1997). U.S. privatization projects are
increasingly being used by State highway departments as a
procurement mechanism to meet critical public transportation
needs in a more timely fashion than traditional procurement
processes. As privatization continues to increase, it is
important to document the process. This paper describes an
academic partnership model to collect, analyze, and document
the privatization process for infrastructure projects in the U.S.
Specifically, the paper describes the Virginia Department of
Transportation project under investigation, the academic
partnership, and current lessons learned from the on going

project.

Project Description

The Public-Private Transportation Act (PPTA) of 1995
authorized public entities to enter into agreements for project
development to acquire, construction, improve, maintain, and
operate transportation projects within the State of Virginia.
Projects may be solicited or unsolicited proposals from private
sector organizations. The provision for unsolicited proposals
encourages interested firms to seek out financially viable
projects and actively pursue the projects to satisfy the specific
transportation needs of the State.

In 1995, the joint venture company of Fluor Daniel Inc. and
Morrison Knudsen (FD/MK) submitted an unsolicited proposal
to finance, develop, design, and construct the 895 connector
project for the State of Virginia. The project selection process
was completed with negotiations of a comprehensive
agreement between VDOT and FD/MK in the summer of 1998.

The 895 Connector project is the first project implemented
under Virginia’s PPTA. It is a 4 lane, 8.8 mile user-pay
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tollway connecting the Chippenham parkway at I-95 with 1-295
near the Richmond, VA airport. The project, which includes a
high-level bridge over the James River, combines steel, precast
segmental, and cast in place segmental structure types. Project
complexity requires spanning an existing railroad, freeway,
active navigation channel without interfering or disrupting
operations. The completed project will include the longest
span bridge built in the U.S. using the Design-Build. A
detailed technical description of the project is found in
Showers, et. Al., 1999.

Given the uniqueness of the procurement process and size and
complexity of the project, a novel approach for a project
lessons learned model was created. The model, is an academic
partnership between the university, public agency, and private
development contractor to create and implement a method of
collecting, analyzing, and documenting lessons learned during
the project. The learning model developed and discussed in
this paper provides a method for capturing project lessons
during the project as compared to the often-used retrospective
case study model.

Academic Partnership

The Academic Partnership was established with the specific
objective of improving the planning and execution of complex
design build public-private infrastructure projects by ensuring
that experience gained on all phases of the Route 895
Connector Project is documented and carried forward to future
projects.

The Academic Partnership consists of
e The Virginia Department of Transportation
e FD/MKLLC
e Virginia Tech

The academic member of the Partnership - Virginia Tech,
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provides faculty members to conduct periodic interviews of
key project personnel, study materials produced and review
progress so that they can;

1. Record current processes.
Document lessons learned.
Analyze and review results
Make recommendations to improve future performance.
Report and present findings.

o

While recommendations made could be of value to the project,
the primary emphasis is on the learning needed to improve
future performance.

Learning Process

Implementing the Partnership
Thé principal investigators appointed in terms of the academic
partnership agreement between VDOT, FD/MK and Virginia
Tech conducted their first interviews with key project
participants soon after VDOT and FD/MK finalized the
comprehensive agreement, established the Pocahantos Parkway
Authority and commenced operations in the field. Initial
interviews focused primarily on experience gained:

1. By FD/MK in identifying the project as both technically
and economically viable in terms of their business
objectives and the Public Private Transportation Act.

2. By FD/MK and VDOT in negotiating the comprehensive
development agreement, the design build contract, the
fixed lump sum price and the fixed contract performance
period.

3. By FD/Mk, VDOT and the financial community in
agreeing the covenants, conditions and securities needed
to secure project financing in the private bond market.

Subsequent interviews were held as convenient to the progress
of the work. In the early stages, these focused on the technical
and administrative aspects of design as well as pre-
construction activities such as regulatory requirements, right of
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way acquisition and utility clearances. Later interviews
followed the project through the field construction and, when
appropriate, through the completion and hand over phases.

An early and significant challenge was to develop the
relationship between experiences, lessons and
recommendations for improvement. The conceptual
framework used is based on the following definitions with the
interrelationships, processes and flows shown in Fig. 1.

Can you Things you do

implement?
Actions \

’ Do you
\ ‘emember?

7 l
Recommendat fli?xperiences
Things you Things you
an do emember
Can yol ; | Lessons Can you
improve? learn?

Things you learn

Figure 1. Learning Model

Actions; the “things we do” to carry out the work, complete
our tasks and achieve project objectives.

Experiences; the “things we remember” — these flow from
what we remember and, while some may be forgotten, the most
important will be remembered if captured in a timely manner.

Lessons; the “things we learn” — these are based on our
experiences, they represent a high level of distillation and
understanding with any number of experiences supporting one
or more lesson.
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Recommendations: the “things we can do” — lessons are of
little value if they can not be implemented and if they do not
lead to improvements in the “things we do” in the future.

The interviews focused on actions taken and experiences
gained. It was important for both interviewer and the
interviewee to distinguish between valid experiences upon
which lessons could be based and the emotion of the moment.
Time was an ally in this matter and interviews were scheduled
after a reasonable period for reflection and understanding.

Lessons learned were discussed with interviewees from time to
time but were, in the main, developed by the principal
investigators. They repeatedly asked themselves the question
“What can we learn from this experience to improve
performance in the future”. It was seen to be necessary for
lessons to be based on one or more experiences, be timeless
fundamental and applicable under many conditions. All valid
lessons learned should lead to at least one recommendation.

Representing Results

The relationship between experiences, lessons and
recommendations was carried to the final format used to
present findings and develop a database of lessons learned and
recommendations. An example of the format covering one set
of experiences, lessons and recommendations concerning the
technical aspects of the comprehensive agreement is given as
Table 1. This is presented here for illustrative purposes only
and, while the recommendations presented are certainly valid,
they are better seen in the context of the full report.

The Academic Partnership was established with the specific
objective of “improving the planning and execution of

Table 1. Outcome Representation Format
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Lesson

Project identification L-1.1

Things we learn — Based on our experiences, timeless,
fundamental and applicable under many conditions. A
lesson learned should lead to a recommendation.

The long range planning done by the DOT is the principal
source of information regarding potential PPFDB

projects.
Experience Recommendation
Project identification E-1.1 Project identification R-1.1

Things we remember - specific to | Things we must do to improve

a given event, process, time and | performance and increase or
location. decrease the probability of the event

occurring.

The project was identified from a

review of the VDOT 6 year plan. | Keep informed as to the DOTs 6

It was clearly a required, year plan to identify projects that
transportation link that could can be structured as a PPFDB
relatively easily be isolated for toll | proposal. These projects will
collection purposes. Traffic . Be definable in a manner
studies had been done and were where revenues can be assessed
positive, the IS had been B Most likely have some long
completed and approved. The lead items like the EIS complete

local community wanted the road | Have institutional and political
built yet funding in the medium to | support that can be strengthened
long term was unlikely. and certainly maintained

complex design build public-private infrastructure projects by
ensuring that experience gained on all phases of the Route 895
Connector Project is documented and carried forward to future
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projects.” This is clearly a work in progress. Much has, and
will continue to be done.

Preliminary Outcomes

Much of the work to record experiences, develop lessons
learned and make recommendations for the early phases of the
project has been done and it is possible to report on four
preliminary outcomes at this time.

Developing the technical concept.
The importance of early technical decisions has been
repeatedly emphasized by many authors (Gibson 1994,
O’conner 1996, Russel 1992), . This in nowhere more
important than on design build projects of this nature. Early
technical decisions on matters such as roadway geometry and
bridge structural systems establish boundaries for much of
what follows. These boundaries can be severely restricting if
the early conceptual decisions follow a more conventional
design-bid-build process and do not permit the optimization
possible through true design construction integration.

The early active involvement of all members of the design
build team in all aspects of the technical concept will result in
a true and fundamental integration of design and construction
expertise. The detail decisions that bring the technical concept
to fruition will create additional efficiencies but none will have
the same level of impact.

In addition, involvement builds commitment. An early
involvement by all members in the technical concept builds
commitment to the concept and to the success of the project as
a whole.

Establishing the lump sum price.
Establishing and agreeing the fixed lump sum price for a major
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privately financed project is no trivial task. VDOT, as the
public agency responsible for the provision of transportation
infrastructure in the Commonwealth of Virginia, was clearly
involved. So too was the financial community who needed
assurances that the project could be designed and built for a
sum that would not exceed defendable traffic revenue
forecasts. Estimating standards and norms for highway
construction in Virginia are based almost entirely on unit rate
design-bid-build contracts. Under these conditions the design
is complete, the scope of the contractor's services is defined
and there are established procedures for adjustments to the
contract price for changed conditions and the like. Not so on
projects of this nature. Design information does not exceed
that needed to establish the technical concept, the scope of the
contractor's services is defined by their total project
responsibility rather than by the narrow confines of a single
contract or bid item. Furthermore, adjustments to the contract
price are all but impossible.

Two mindsets clearly need to change. First, contractors must
develop the skills needed to make, defend, argue and commit
to cost estimates based on conceptual designs and incomplete
information. This is not easy in an industry where detail unit
rate estimating for narrowly defined work items is the norm.
Second, owner organizations and others that review, evaluate
and accept bid prices must accept that norms established when
information is complete and scope is narrowly defined do not
and can not apply to a situation where the technical concept is
all that is available to fix the price for total project delivery.

Maintaining critical momentum.
Substantial pre engineering work necessary to fix the roadway
alignment, obtain regulatory approvals, define right of way and
identify utility clearances must be done in order to prepare and
present the development proposal. This work is halted once
the proposal is presented and remains on hold for a substantial
period while the comprehensive agreement and financing plan
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are negotiated. Momentum in these critical early activities is
thus lost and much of what could be achieved in schedule
compression falls prey to delays in contract negotiation.

A mechanism must be found to maintain momentum in pre
engineering activities while contract negotiations are
underway. It would be a great advantage if the negotiating
parties could agree an early development contract permitting
defined pre engineering work to continue during negotiations.
The owner would make funding available with repayment due
when the comprehensive agreement is finalized. If the
agreement is not finalized and if the project does not go ahead,
then the work undertaken under the early development contract
would accrue to the owner who would realize its value when
the project is constructed at some future date.

Measuring design progress.
Integrating design and construction is the key to success in a
design build project. This integration has two dimensions.
First, the design must take account of construction means and
methods and seek to maximize efficient construction
processes. Second, the flow of design information must
support the construction schedule and thereby maximize
continuity and rhythm in the performance of the work.

Traditional methods of measuring design progress and,
particularly, design percent complete, can not be used to
ensure a timely flow of design information to construction.
Simply put, 85% completion in a design package is of little
value if the missing 15% cover the work needed to start
construction. This is not an unusual occurrence as we often
design "from the top down" while we invariably build "from
the bottom up". Metrics to ensure that design progress is
consistent with the construction schedule must be developed.
Much can be achieved by focusing on the ordered flow of
required design information as the principal measure of
progress in design.
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Conclusion

The academic partnership created between VDOT, FD/MK,
and Virginia Tech on the Pocahontas Parkway project provides
and excellent model to document and formalize lessons on
emerging procurement methods such as public private
partnerships. The 4 phase learning model created for the
project consists of actions, experiences, lessons, and
recommendations. This model provides a formalized structure
to capture and analyze project data. A database presentation
format was presented. Preliminary outcomes of the project
include developing the technical concept, establishing the
lump sum price, maintaining critical momentum, and
measuring design progress.
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Design Programming
Implications for Procurement

Christopher J. Marsh,' & Morledge, Roy?

Abstract

The current trend in construction procurement is to find an
arrangement that delivers superior levels of time, cost and value for a
specific construction project. In doing so, clients have begun to favour
arrangements that overlap design and construction activities, in the
assumption that overlap savings will deliver cost and time benefits.
This assumption is based upon the notion that concurrent design and
construction can be used.

However a review of previous research shows that design
programming and design management are currently of both poor
quality. Furthermore, the ability to programme design, and therefore
establish the correct overlap with a construction programme, is not
understood.

The paper explores the issues surrounding the subject of design
programming and relates this to current problems in construction. It
puts forward a methodology for establishing a suitable time period for
design.

Keywords: design programming, technology clusters, concurrent
design, design management, procurement programming

Introduction

Current sources used to establish design programmes are out-
dated, namely NEDO (1983 and 1988), although these
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documents give overall times, the detailed build up of the
required time must be established, to ensure the design and
construction overlap is comparable to the procurement
arrangement. Knowledge bases within the supply chain need to
be captured and introduced at the appropriate time for efficient
and quality decision-making. Therefore, the most important
element in any design programme may not be the overall
duration of the activity, but rather where it occurs in the
specific sequence, together with the specific nature of the
activity.

Due to the scope and complexity of design, the research
concentrated on “institutional” steel framed industrial
buildings, varying in size from 1,000m? to 12,000m? and
generally complying with the RIBA Section Class 2 of
buildings.

Synopsis

Savings in time can be achieved by overlapping the design and
construction phases, and non-traditional procurement routes
allow this to be more easily carried out. Most procurement
guides reiterate this point, showing graphical representations
on how design and construction can be overlapped (Masterman
1992, Turner 1990 and RICS 1996). What these authors fail to
recognise when showing the overlap is the class of building
involved. Sub-programme issues affect overall programme
times within the procurement stage. For example steelwork is
limited by available section sizes in the market place and the
fabrication time required.

The strength of any model of a design system lies in the ability
to apply to all levels, as each element of a building is a sub-
system requiring its own design and procurement process as a
self-contained item (Murdoch and Hughes 1992). Good
management, and therefore good programming, must identify
these elements and the information sources, normally from the
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specialists, and co-ordinate their timely input. The timing of
this input by a specialist is critical (Gray 1997 and NEDO
1983). Designers and suppliers of specialist services should be
brought in at an early stage in the design process as their
expertise in advising on the best solution would ensure that
their own contribution could be fully integrated into the project
design and construction programme at the appropriate time
(British Round Table 1994). By not appointing the specialist in
time, usually caused by the chosen procurement route, a hiatus
in design can occur (NEDO 1988). Therefore the design
programme and programme route are inseparable and must be
considered together

Gray (et al 1994) and Reading (1996) have put forward mutual
observations regarding technology clusters. Both recognise
that a building is built up from a series of elements that can be
gathered into lumps, based upon the technology and
performance criteria of the various elements.

Reading (1996) states that a typical building can be divided
into 7 such clusters, namely:

1. sub-structures 2. structure 3. envelope
4, service 5. horizontal 6. vertical
core/risers/plant surface finishes surface finishes

7. entrance and vertical circulation spaces

Reading (1996) states that by organising the project into such
clusters, the correct information from specialists and
consultants can be input at the correct time and level.

The RIBA Architects Appointment (1983) breaks the
architects work into the stages shown in the Table below.

If the fee stages are proportional to the man-hours required to
complete the phase, then the framework for a design
programme exists. It is interesting to note that the stages break
down into fairly equal units suggesting that each phase of
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design takes a relatively equal amount of effort and therefore
time. It should also be noted that if production information is
not carried out until stage F and G, theoretically any overlap
between construction and design cannot commence until 75%
of the design phase has been completed.

Work Fee Total
stage proportion
A-C 15% 15 outline proposals
- sketch plans
D 20 35 scheme design
- sketch plans
E 20 55 detail design
- working drawings
FG 20 75 production information
- working drawings
HIJKL |25 100 | site supervision

Research carried out by Nicholson and Naamani (1992) into
commercial buildings showed there was little relationship
between fee income and cost of providing the required services
for a specific project. Their research showed that projects
between values of £1-3 million showed a steady level of staff
costs of £30,000 (1989 prices). It can be reasonably assumed
that man-hours also remain constant. If this is so, then it is
assumed that design programmes remain constant for a given
type of building, regardless of its size.

Part of the reluctance or non-use of design programming is due
to the nature of the architects contract with the client. There is
no requirement in the standard RIBA Appointment (1986) for
the architect to programme their work, other than to ‘prepare
an outline timescale’. Section F of the Architects Job Book
(RIBA 1983) states that architects should develop a register of
drawings and schedules required for the project. The
interesting point about this is it is recommended to occur at
Stage F of design, that is, after detail is completed.

Preparation of design must be directed towards facilitating on-
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site progress, as construction is directly affected by design
coherence and timely communication of information.
Therefore the compatibility of both design and construction
programmes needs to be established from the outset of
construction. The NEDO reports (1983 & 1988) found there
was a direct correlation between the speed of a project and the
flow of well co-ordinated design information. Therefore the
components of a design programme must not only establish the
overall feasibility of an overlap, but also ensure the model of
individual pieces of information are co-ordinated in a timely
manner.

This aspect of information delivery is currently becoming more
complex due to the involvement of specialist contractors.
Therefore the design programme does not merely have to deal
with the consultant’s information outputs, but be able to co-
ordinate and state the requirements of the specialist’s
contributions. Continuity of design is severely affected by
timing of appointments, research shows site operations were
severally affected by delayed documentation due to
inconsistent sequencing of design and specialist
input/information (NEDO 1988).

Research Application

Primary data was gathered through the extensive analysis of 40
projects (later reduced to 7 for detailed analysis) produced by
the in-house architectural department of a major Plc property
developer. These were analysed in detail for design programme
attributes and methodologies. The project time sheets were
evaluated to show the patterns of time spent, with detailed
design and schematic design being shown separately. The
results were surprising. All of the projects showed the same
time period patterns, together with sub-patterns of unique time
peaks.

Two time patterns emerged from the data (Diagram 1):
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general pattern - the time taken for design showed the same
general pattern for all projects. Scheme design formed a typical
asymmetrical distribution curve, showing a middle period of
intense activity, together with a secondary activity just prior to
the commencement of the working drawings. The working
drawings section also showed an asymmetrical distribution
curve, which was characteristically larger than the first and
was also the mirror image. The working drawing curve
commenced with high period activity, which was then
followed by a general declining level of man-hours input over
the remaining project time.

sub-pattern - a distinguishable sub-pattern was evident in both
of the two design curves. These are evident from the isolated
periods of sudden activity, followed by a diminished period of
activity. Ones occurring within the scheme design were mainly
caused by alternative design solutions being explored. The
frequency of these patterns was normally affected by changing
client requirements and re-designing caused by external
factors. These same factors were also one of the major reasons
for the often-long periods of zero activity. Planning
permissions and client indecisiveness of the required product
were the two most common cited reasons.

As Diagram [ shows, the design activity is clearly divided by
the extended frenzied activity of concept deign and the periods
of intense detailed design. This period is characterised by
intense design clusters, representing the major key stages in
each project. All project reviewed showed this same intensity
of sub-phasing. The overlap time between scheme and detailed
design is another key indicator. Projects showing expedient
construction had minimal overlap.

An analysis of the scheme design showed certain trends within
the data. These were compared with overall trends for building
construction and show that there is a direct relationship
between speed of construction and building size.
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Diagram 1 — showing typical design programme times
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Scheme design periods were analysed in order to identify if
this same trend was evident. It was believed that larger
buildings would take longer to design due to the inherent
number of variables that would be applicable as the building
size increases.

The results were surprising, showing a wide distribution of
results that appeared to be independent of both building size
and value. The application of a polynomial trend curve showed
a fairly even distribution curve averaging between 1000 to
1750 hours to produce the working drawings. This curve
reached its peak at a building of approximately 5,500m” floor
area. At first it was believed this was caused by an optimum
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time to produce the drawings that was directly related to office
size and other variables. However detailed analysis showed
this curve was related to other factors, mainly the time taken
on site for supervision and the overlap between design and
construction.

Adjusting for external works drawings, the number of
drawings produced for each project remained constant, circa
10 drawings for external works and 20 drawings for building.
The output of a larger number of projects show design output
per drawing does vary from 20 to 35 hours per drawing, with
the average being 30 hours. This is in line with the BDP (1982)
document that shows the typical time taken to produce a
drawing is 20 hours, plus 40% for administration time. This
would give a total of 28 hours.

The seven projects were analysed for drawings that were
common for all buildings. From this analysis 27 drawings were
identified as both being common and to be the most influential
on the design programme. Their influence was two fold - either
through the sequence in which they were developed or through
their required development in order to allow another area of
design to be realised. Certain drawings were found to be
facilitators of information to allow concepts to be developed,
i.e. wall sections had to be developed in order to check
elevation dimensions and interrelationship between support
steelwork and external cladding materials.

Time taken in the scheme and detailed design stages show
discrepancies when compared separately but show remarkable
consistency when compared together. This is mainly due to
differences in design methodology, i.e. sketchy design
requiring translation vs. analytical designs that are able to be
used for direct development of details. Certain architects
produced sketch designs of sufficient quality and scale that
allowed direct use as a working drawing. Therefore although
produced in the scheme stage, resulting in a longer period, the
working drawing period was shortened due to lack of rework
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Diagram 2 — showing design time trend line for a series of
projects

The ability to implement concurrent engineering successfully
relies on the ability to have compatible design, procurement
and construction programmes. However it is not possible to
have totally concurrent programmes as the project must
commence with design. Therefore some stepping of
programmes is inevitable. An analysis of time taken in design
prior to construction (Table 1) shows an interesting pattern of
similarity. Koskela (et al 1996) and Ibbs (1997) have stated
that construction in concurrent projects could not start until
27% or 40%, respectively, of the overall design period had
elapsed. An analysis of the actual design programme showed
no similarity between projects or evidence of being affected by
any major project variable. However when the combined times
of scheme and detailed design are considered a fairly
consistent ratio of 45 - 50% becomes evident.

In industrial building design steelwork deliveries are the most
critical time in both construction and procurement
programmes, as it provides the framework for all other
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building elements and normally has the longest lead in time for
materials. Of the seven projects identified in detail, three
projects had steelwork ordered at the 20% period, while three
others commenced at the 27 - 35 % stages (Table 1 refers).
However these three later projects were multi unit’s projects,
and realistically times would be longer for multiple buildings.
Although subjective, it is a sensible conclusion that the 20%
design stage is a clear milestone.

Table 1 - analysis of percentage of time taken prior to
construction commencing

Percentage of time taken prior to Steelwork
commencement of construction tender
projec | detail combined week no.
t
A 13% 27% 18
B 36% 50% averages 44
C 28% 45% detail 29% 20
D 36% 51% combined 45% 20
E 26% 46% 27 3
units
F 32% 50% 35 5
units
G 18% 59% 35 3
units

The notion of technology clusters appears to be very relevant
to the aspect of design programming. The study of man-hour
input shows that design was carried out in a series of linked
clusters. These clusters appear in the same sequence,
regardless of design solution or specific project factors.

The seven clusters identified by Reading (1996) have been
mapped on the developed design programme. The programme
shows the clusters are indeed self contained within the specific
design stages and therefore this readily lends itself to major
aspects of design management. Design programming can be
approached not as a whole entity, but as a series of linked
steps, most of which are self-contained by their function, unity
of time and means (Koskela et al 1995).
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The developed man-hours graphs together with the
programmes of drawing production were then compared
against the stages of the RIBA Plan of Work (1983) to test the
relevance of the criticised document. The resulting design
programmes were then broken down into the respective RIBA
design stages. The results of the comparison are outlined in
Table 2. The developed figures show little consistency with
RIBA guidance within the Plan of Work. A heavy
inconsistency is displayed between the RIBA document and
stages A-C and D.

Table 2 - Percentage of time spent on various work stages

[0 | RIBA Project
Recommended | Actual Percentage of Time Taken

Stage | Percentage A|B |C |D|E |F |G |average
A-C | 15 s |5 15 [3 |7 [3 [14]6
P20 1007 [8 |13[13[15]13]11
B | 20 43 | 53149 | 62 [ 53|56 |37 |50
F-G | | 20 15/1017 |13]14]12]10]12
HK | 25 27 251301014 ]15]25|21

Architects typically spent 35-40% of their time on management
issues rather than design. This figure is backed up by BDP
(1982) document which states that the following percentages
should be added to any calculated design times for the
administration / management duties:

13% recommend as addition for checking time

14% recommended as addition for general administration

13% recommended as addition for scheduling

The total percentage therefore shows that architects are
expected to spend up to 40% on non-design duties. This is
probably a leading problem in programming in that it is largely
a management issue, rather than planning a tangible output.

A provisional design programme has been developed based
upon the analysis of the collective data.
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The result of the research has identified 9 key stages of design

development that were common to all projects.

1) concept proposals - initial concepts based upon pure design
principles, typically the most creative part of the design.
The specific duration of this sequence typically only took
between 3-6 % of the total design man-hours, but the
specific time period varied considerably. The affect of
planning regulations and clarity of brief were influencing
factors.

2) 2D concept check - the site was specifically laid out with
the initial concepts cross checked to ensure the logic of the
building design and site layout were comparable

3) 3D concept development - this stage develops the concept
into sketch 3D drawings where both elevations and floor
plans are cross-assembled to determine the overall logic and
feasibility of the design.

4) 2D horizontal co-ordination - with the specific building
design developed in the last stage, the site is specifically
laid out and the feasibility of the building design is checked
against site constraints

5) 2D dimensional co-ordination - this stage commences the
working drawing stage with the layout of properly
dimensioned and drawn plans of floors, elevations and
cross-sections. These are laid out to scale taking into
consideration actual construction arrangements and
dimensions.

6) 3D dimensional co-ordination - at this point the design
programme becomes complex due to the multi sequence of
differing design programmes. Sufficient information is
produced at this point to allow structural, civil and certain
major elements to become designed in parallel.

7) finishes layout - this stage forms one of the largest area in
which time is spent within the programme. The finishes
layout includes different forms of drawing for detailed
joinery drawings, to schedules of finishes, through to
conceptual drawings for contractor-designed elements

8) component layouts - most programmes showed that these
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type of drawings were produced at the later stages of the
design programme, but were not specifically sequential.
Their detail and number produced was directly related to

CIB-2002

the specific requirements of the design.
9) construction supervision - although not specifically design

orientated, the last stage is the on site supervision of the

executed design. It is also one of the largest areas in which
an architect’s time is spent.

Table 3 - Design Programme

Stages
Initial Secondary Drawing
Concept Concept Production
1 2 3 4 S 6 7 8 9
concept 2D 3D 2D 2D D finishes component supervise
proposals concepl concept horizontal dimension dimension layout layout
check develop | co-ordin co-ordin co-ordin
Programme Time
7 2-3% 4-1% 2-4% 10-20% 15-25% 15- 5-10% 17-
25% 30%
engineering cancept
commences engineenng
detailed design
commences

construction commences
/procurement overlap

The sequential ability of the design development is upheld by
comparison of the actual times taken within the project

programme studies. It showed that parallel working by more

than one individual only occurred during the later stages of the

design programme where sequencing of design is possible.

This occurs after stage 5 where grouped sets of unrelated
drawings are produced.

Conclusion

Design management was cited as being one of the most
important areas for programming as nearly 40% of an
architect’s time is spent within a pure management role.
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Current design programming is inadequately being carried out
by the industry. The result is projects which are being built
with an undue influence of poor design management. Sub-
programmes of the procurement stage limited the possible
overlap between construction and design, which is a key factor
in proper procurement selection.

Acceleration of the design programme may be detrimental to
both the concept and detailed design stages. The result may be
an inferior built product, which is a disservice to all parties
involved within a project.

The developed design programme begins the process of
developing a framework for further research and development
of a useable programming technique. It further allows the
establishment of correct fees for a given project as the fees
stages have been clearly identified. The developed programme
has made considerable progress in identifying key design
stages and the percentages of time taken for each stage.
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The Quality of Design in Design and Build
Contracts in Ireland

Joe G. Gunning'

Abstract

This paper presents the results of a survey of Clients, Consultants,
Contractors and Sub-contractors, to investigate their views on the
quality of design on projects which were procured through the Design
& Build method. A postal questionnaire and structured interviews
were used, and the sample was limited to the island of Ireland.

The majority of respondents were of the view that design quality is
influenced by the procurement method, and that Design & Build
produced the lowest design quality of all procurement methods.

Many suggestions were put forward to explain this, including rushed
decisions, lack of effective briefing, poor communication and cost
cutting for short term gain. However, the definition of “good > design
itself provoked controversy.

The paper concludes with a series of recommendations for improving
the quality of design in the Design and Build process, emphasising
functionality, adequate time and budget, effective briefing and
subsequent communication, and an ethical, partnering approach from
all stakeholders to a Design & Build project.

Keywords: Design & Build, Quality, Ireland.

Introduction

The construction industry has been the subject of many
reviews, none of which reflected well on its performance.
These criticisms are mostly well founded and are a good
indication that a change in approach is indeed necessary. All

! School of the Built Environment, University of Ulster, Jordanstown, BT37
0QB, N Ireland



70 Quality of Design - Gunning

were critical of the results being achieved and each report
recommended changes in procurement arrangements.
However to a large extent they were ignored, primarily
because of their lack of direct legislative effect.

Directly or indirectly, Design and Build re-emerged in the
early 1980’s to answer some of these criticisms. The main
benefits offered are single point responsibility, speed and
savings in cost. According to Cox and Thompson (1998)
Design and Build developed in the 1980°s from being a novelty
to as much as 40% of all new building work. Rowlinson
(1986) has highlighted the difficulty in accurate evaluation of
the market share of particular procurement methods. Bennett
et al (1996) suggested that 23% of the market for all new
construction work is Design and Build. This decline highlights
its shortcomings, and the growth of public private partnerships
in the supply of construction.

A developing approach to Design and Build is the hybrid
method of Novation as discussed by Morledge (1996). This
sees the client employing a design team to advance the brief to
a stage of development much further than is normal, and then
invites the contractor to accept the novated design team into
their organisation. This system now accounts for fifty percent
of the total Design and Build market; however it has not
achieved a high satisfaction rating with clients as a survey
carried out by Bennett et al (1996) established that it only
achieved twenty-eight percent of client objectives. Another
hybrid is the Develop and Construct method used by notable
clients such as the Ministry of Defence, Tesco and the
Norwich Union. However, this is deemed by Ashworth &
Hogg (2000) to limit the potential for buildability
improvement, which is often an added benefit of Design and
Build.

One area of Design and Build that is heavily criticised is the
subject of design standards. It is an issue that gets a
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substantial amount of media coverage and not all of it
complimentary. The importance of this topic can be best
explained by the fact that a client will measure a project
against a set of principles - namely time, cost and quality.
Design plays a key role in all three and to get the best results in
terms of time, cost and quality means to get the best design
achievable. Design and Build offers one possible means to
achieve the best design solution, and also allows for change in
the client’s needs.

Buildings in the United Kingdom have tended to cost more and
take longer to design and build than those in other major
economies. Consequently the integration of design and
construction within the Design and Build process provides an
opportunity to take advantage of modern technological
developments and avoid the disruption caused by the
separation of the two activities. This should be able to provide
buildings with a more consistent acclaimed level of appearance
and quality, coupled with the other advantages of this one stop
service offers.

It is interesting to note that the 1996 report from the Centre for
Strategic Studies in Construction [‘Designing and Building a
world-class industry’], does not identify high levels of
functionality or quality as a benefit when using this method of
procurement. This result undoubtedly reflects the prevailing
attitude among architects, that design and build is most
suitable for simple uncomplicated projects, and the belief that
the aesthetics and quality of the finished product when using
this method is lower than that achieved by other systems of
procurement. Architects tend to support the view of Pevsner
(1943) that the term “architecture” applies only to buildings
designed with a view to aesthetic appeal.

The fact that aesthetic design quality has not been widely
considered as an important issue in procurement selection can
be exemplified by the fact that “quality” appears only twice in
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the index to the definitive text on Procurement Systems by
Rowlinson and McDermott (1998). Even these two
appearances deal more with ISO 9001 and TQM than true
design quality. Buildability does not appear even once as an
indexed factor. Songer et al (1996) also found that aesthetic
design quality or buildability did not appear in the ranking of
success criteria on Design and Build projects by 137 building
clients in the UK and USA.

The Advantages of Design and Build

In the guidelines for major projects issued by the Treasury
Central Unit in Procurement in 1992. ‘Design and Build was
recognised as having clear advantages in terms of cost and
time certainty, offering a single point for project responsibility
and, if things should go wrong, for damages recovery'.

When compared to other procurement routes projects
undertaken through the design and build route tend to be
completed in a shorter time period. A contributory factor for
this is the considerable overlap which can be incorporated
between the design and construction phases in design and build
projects as well as improved communications between the
various members of the project team, the integration of the two
basic functions of design and construction and the
improvement in buildability and the use of contractor’s
resources resulting from this latter characteristic. (Masterman,
1992).

In a dispute as to any alleged defect between the employer and
contractor, it is the latter who then has the problem of fault
allocation as between, architect, engineer, subcontractor and so
on. The basic theory highlights the fact that, under the
arrangements of design and build, the contractor holds full
responsibility and therefore, there is no one else to blame for
such defects. A high level of price certainty also pertains,
assuming no significant client changes.
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Figure 1
(The Industry Today, 1996)
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It is believed that the increase in design and build contracts in
the last 20 years can be partly attributed to the advantage of
offering a single point of responsibility. It was quoted in
Building, (17 July 1987) that the traditional procurement route
is seen by many clients as:

‘...4 horde of squabbling consultants, surrounded by a sea of
disorganised contractors, sub contractors and suppliers, with
the client left to sort out the problems and foot the bill’.

The Possible Pitfalls of Design and Build

Although the advantages of the design and build procurement
route have been emphasised, it is important to mention several
disadvantages which may influence the client’s decision on
which procurement route to select. Comparison of tenders,
which are based on different design alternatives, is frequently a
fundamental problem.

The client’s preparation of their project ‘requirements’ is a
prime example of where a difficulty may arise. The client’s
requirements must be set out very clearly and precisely in
order that no ambiguous circumstances are allowed to present
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themselves. These requirements are best conveyed through a
performance specification. Preparing such a document is
difficult, as it requires the client to specify the criteria that
must be satisfied. This is a far greater task than simply
specifying particular materials and workmanship to be used.
Consequently, the quality of design produced by the design
and build procurement route depends greatly on the quality of
the performance specification. The client usually finishes up
buying a building that is yet to be fully designed.

Additional problems may arise when the client wishes to alter
the design during the construction process. Client’s variations
are often difficult to incorporate into the contractor’s design,
construction and programme schedule. The client is often
likely to be charged excessive rates for any changes, because
of the lack of a bill of quantities upon which to value the
variations. Turner (1995) has criticised the vague allocation of
design responsibilities in this procurement method. Ashworth
& Hogg (2000) indicate the potential for extending design
liability beyond “ reasonable skill and care™ to include “fitness
for purpose”. Aesthetic design quality is rarely considered.

Structure

The research programme took the following structure:

e The collection of primary data to corroborate key points
through questionnaires and structured interviews on the
topics of;

1) The meaning of ‘good’ design

2) Influential stages of a project programme on design
quality

3) Design quality under design and build

4) Effect of procurement method on design quality

e Analysis of primary data collected, and comparison with
secondary data

e Determination of conclusions and recommendations
based on the data presented.
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Design Quality
Once a client’s requirements for a proposed building are
defined there is a need to analyse the alternatives of satisfying
these requirements. This is where the design phase of a project
first begins. Thus when the requirements or brief are put
forward the designer has this as his goal. The search is for a
physical solution to a series of perceived and generally
understood problems. However occasionally these are not
perceived correctly and consensus within the team may be
difficult to achieve.

Building design decisions must address amongst other things,
existing technology, materials, finance, time and human
resources. In building design attention must be given to the
primary driver of design, the client. Before design work
begins the context, objectives and constraints of the client and
his organisation must be considered.

The concept that buildings should be viewed as systems is
central to defining design. The purpose of good building
design is the optimisation of the architecture supporting that
system. Modern buildings are often highly complex systems
and contain many elements that are linked together to create a
completed project. Thus it can be seen that it is the
arrangement of these elements in geometric or spatial form and
operational relationships that comprises the architecture of a
building. It is at the early stage in the lifetime of a project that
there is a need to draw together the functions that will impact
on design.

The main problem is defining quality is that the meaning of the
words can be very abstract. In particular situations it can have
a different meaning for different people. Thus for some people
quality may involve “goodness”, “expensiveness”, “having
class”, or “satisfying”. These interpretations are however
imprecise and are at best an example of how abstract a
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definition of quality may be.

People have different perceptions of design quality, due to
their own particular interests. Therefore to define “design
quality” in the construction industry, the characteristics of the
industry must be considered. Design quality is often used to
signify or express the “excellence” of a particular building or
project. The many definitions of quality may not be applicable
to each project. Two popular definitions of building quality
are; "A dynamic process within which each party to that
process conforms to the requirements of the project, resulting
in the satisfaction of client expectations” and “The successful
integration of the components and practices that comprise a
project, reflected in the resolution of a client’s expectations
through conformance to requirements”.

In the words of Egan (1998), quality must be fundamental to
the design process. However, he goes on to emphasise that
“defects and snagging need to be designed out before work
starts on site.” In other words, he does not really value the
aesthetics of design, showing great enthusiasm for
standardisation and a “right first time”, Zero defects approach.
This view is shared by many in the construction industry, but
not by architects.

Survey Results
The majority of responses to questionnaires distributed were
received within three weeks of distribution. Generally it
appeared that respondents had carefully considered the
questions, and in a few instances there were invitations to
discuss the topic further. The data as presented is specific to
group and a further breakdown was possible in the consultant
group between architects and quantity surveyors, to give an
understanding of any biases that may exist and point out areas
of agreement/conflict between professions or groups.
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Influences on Design Quality
Respondents were asked which stages of a project programme
are the most influential when design quality is considered. The
initial stages of a project were seen to be the most influential
when design quality is considered with production information,
and tenders were second. From this data it is important to note
that detailed design was placed fourth, which suggests that the
important qualitative decisions are taken prior to this stage of a
project.

Table 1. Responses to the Questionnaire

Number Returned %
Sent Completed
Client 25 7 28
Consultant
Architect 15 6 40
QS 15 5 32
Contractor 25 8 32
Sub contractor 20 4 20
Total 100 30 30

Respondents were asked to rank given elements according
to their influence on design quality. They were to be
ranked in order, and indicated that functionality is the
most important influence on design quality, with lifecycle
costs the least significant.

The most notable feature of these results is the importance
placed on functionality; also of note is that architects
place aesthetics as the most influential element in design
quality, the opposite of the other three groupings. This is
not surprising; also of note is the far lower level of
importance that contractors and sub-contractors attach to
life cycle costs compared to the other professionals. The
increasing importance of lifecycle costs and building for
the long-term, now an important factor for many clients,
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has not yet been fully realised by contractors and sub-
contractors.

Figure 2. Weighted Influence of Elements on Design Quality
by Complete Sample
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Elements of Design Quality

There was a general consensus among the respondents on three
of the factors adversely affecting design quality,
e All groups identified lines of communication as being
unsatisfactory
e Short timescales had a negative impact
e Cost cutting was seen as directly affecting design

quality

Design Quality under Design and Build

A most critical question is the definition of design quality.
The response to the questionnaire identifies that there is a lack
of consensus among the participants. Indeed there are some
notable differences between the various groups of respondents
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as to what specifically constitutes design quality.

The architects among the groups gave various definitions
ranging from the poetic to the practical. In contract quantity
surveyors were more specific in their appraisal of the question.
Here the definitions were based more around familiar terms
and examples. Again, there is the specific lack of a clear
consensus as to what design quality actually involves.

Figure 3. Weighted Influence of Elements on Design Quality
by Group
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Elements of Design Quality by Group

Contractors and sub-contractors among the respondents took
the view of satisfying the clients’ expectation. On analysis this
group has come closest to the theoretical definition that the
quality experts put forward. Their instinctive need is to satisfy
clients because as Latham, (1994) points out “without clients
there is no industry” (although this should apply to
professionals in equal measure).

On the question of influential elements in design quality there
is a clear view that the most important is functionality. The
picture painted is another corroboration of the client objectives
identified by Walker (1996) where, in the preparation of a brief
by the client, the functionality aspect should be ranked highly.
Analysis however indicated that there are areas of conflict.
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These differences are more to do with professional influences
than objective reasoning. In the view of the architects
surveyed the element of aesthetics is uppermost, whereas in the
view of the contractors it is placed third. For the sub-
contractor the element of capital costs is the most important
and this group equates quality with ‘expensiveness’.

The perception by both quantity surveyors and contractors that
lifecycle costs are of more importance is in contrast to the view
given by architects and sub-contractors. The close
involvement of these two parties (quantity surveyors and
contractors) in the post contract stage of Design and Build
projects may be the reason for this lack of consensus.

Timescales for design would appear to be an important factor
to which insufficient consideration is given according to the
respondents. This may stem from the need of a client who is
financing a project to have his outlay returned in the shortest
possible time, and to get onto site at the earliest possible
juncture. However it could be argued that in doing so the issue
of design quality is negated and consequential losses due to
design problems may arise after completion. That these would
involve potential costs to the client that may outweigh any
benefits he gained in cutting the design time short.

As Harkin & Gunning (1999) point out, quality is not
something that can be specified into design in the way that
materials are specified. Quality cannot be inspected into the
design process or produced simply by compliance with ISO
9001. Lawson (1997) declares that there are no optimum
solutions in design. Quality, in the words of Pirsig (1974), is
both subjective and objective. Design quality needs to be
managed sympathetically, with regard for more than efficiency
and utility, and this applies particularly to Design and Build
projects — where these two parameters usually dominate.
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Effect of Procurement Method on Design Quality

Respondents were requested to indicate if procurement method
has an effect on design quality. The results are presented
below:

Table 2. Design Quality affected by Procurement Method

Client A Qs [C SC [ Total
Yes 6 6 3 3 2 20
No 0 0 0 4 0 4
Undecided 1 0 2 0 1 4
Other Opinion 0 0 0 1 1 2
Total 7 6 S 8 4 30

The table endorses the view that design quality is influenced
by procurement method, with 67% of the respondents saying
that the procurement route chosen for a project will have an
influence on the design quality of the finished development,
with only 13% expressing the view that it would not.

Respondents were invited to indicate if design quality was
better or worse under Design and Build. The results are
presented below:

Table 3. Design Quality better or worse under design and Build

Client A QS C SC Total
Better 0 0 0 2 0 2
Worse 6 5 3 2 3 19
Neither 1 1 1 2 0 5
No response 0 0 ) 2 1 4

That only two of the respondents, or 6.5% of the sample, came
out in favour of Design and Build (with 63.5% saying that it
was worse), forces home the view that design quality is poorer
under this procurement method. This is a serious problem and
one that will have to be addressed if Design and Build is to
maintain and increase its share of the procurement market.
That the professionals of the construction industry should have
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such a negative opinion of design quality under Design and
Build needs to be worked on at all levels in the supply chain.

The use of novation may be seen as a means for the client to
pass on more of the risk than is equitable whilst still expecting
the same level of commitment from the contractor. The 'design
and dump' mentality of contractors to novated Design and
Build is in many respects understandable. For the contractor
the benefit of his involvement in the later design process is
removed as the client seeks a guaranteed price and programme
for preliminary designs with which the contractor has had no
involvement, but must still bear responsibility.

Bennett et al (1996) also established in their research that
Design and Build has a poorer performance in terms of
meeting clients' quality expectations than traditional
procurement methods. "Only 50% of design build projects met
clients' quality expectations, compared to 60% of traditional
projects”. However, Bennett’s report is somewhat ambiguous
or contradictory on this issue, and suggests that “lower targets
for quality are often set for design and Build projects”. It also
found that “the tougher the client’s quality requirement, the
more likely is a successful outcome”,

The qualitative statements of the respondents describe a
procurement route that is less than satisfactory where design
quality is concerned. Architects amongst the respondents
speak of 'fragmentation’, 'too many masters and cooks’,
difficulty in monitoring final design and detailing’, 'poor
communication’. These descriptives point to problems and
dissatisfaction in this area. There is a particular problem with
quality where novation is used.

Most quantity surveyors amongst the sample, along with
contractors and sub-contractors, hold the view that it does
result in poorer design quality. The argument that they put
forward ranges from "lack of continuity" to "cutting corners
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Jor short term cost gain" to "effects on durability” and "rushed
decisions”. These are persuasive arguments as to why design
quality is worse. In support of these arguments the results of a
research interview suggest that where it becomes a choice for a
contractor between cost and quality, then quality will
inevitably lose out. The interviewee considered that the
contractor will seek to maintain his profit level at the expense
of quality. Indeed Hyett, (1997) further supports this where he
claims that the contractor will manipulate design to maintain
profitability again at the expense of quality. Architects tend to
Jjudge the quality of all buildings more harshly than
contractors.

Conclusions

The meaning of good design has been defined as follows. "The
successful integration of the components and practices that
comprise a project, reflected in the resolution of a client’s
expectations through conformance to requirements”.

The most influential stages of a construction project
programme upon design quality where Design and Build is the
method of procurement are the earlier stages. This
encompasses the pre-planning phase and covers the areas of
inception and sketch design up to and including outline design.
Functionality is regarded as the key requirement to satisfying
client expectations, but an appropriate level of aesthetic quality
must be achieved in doing so.

This research has identified several factors in the process of
Design and Build that have a negative impact on design
quality.

e Poor communication amongst the parties to Design

and Build contract.

e Insufficient time to analyse and consider design.

e Imprudent cost cutting of budgets.

e Difficulty in comparison of tenders based on
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incomplete design.
e Clients’ reduced ability to control design quality.

The findings of this study concur with the conclusions reached
by Bennett et al (1996) and with corroboratory evidence from
various published authors and texts as indicated. Bennett et al
found that only 1% of clients rated quality as their top priority,
and only 10% viewed it as important. Architects are alone in
the construction industry in having aesthetics as their top
priority.

This conclusion does not exclude the fact that Design and
Build may in some instances produce good design. Indeed it
has been established that Design and Build may well produce
buildings and design quality of a high standard in particular
situations. However the conclusion of this report is that,
based on the empirical evidence presented, Design and Build
does not generally result in good design. The implications of
this conclusion for the Design and Build sector are for all to
see. Without the best designs being achieved, clients will look
to other methods of procurement to satisfy their needs. Unless
these issues are addressed the efforts of the last twenty years
will be wasted. An opportunity to progress Design and Build
to the leading edge of procurement should now be grasped by
the industry.

This study has limited itself to the assembly of empirical
information within Ireland and the compilation of a supportive
literature review. It does not claim to be an exhaustive study
of the topic. The reasons for implying that its conclusions are
valid is based on the primary research presented and the
arguments developed with the support of secondary data.

Recommendations

Procurement procedures remain a dynamic activity; the
construction industry will continue to evolve and adapt its
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procurement systems to meet the changing and
challenging needs of society and the circumstances under
which the industry will find itself working. There is little
doubt that Design and Build has developed into one of the
preferred procurement options of the industry to-day. It
is expected that in the future building designs will become
increasingly complex, costs will continue to escalate,
projects will increase in size and clients will continue to
make even greater demands upon the industry. As a result,
the proliferation of procurement systems will continue.

It has however been suggested that as human behaviour is
unlikely to change dramatically, clients will continue to choose
the procurement systems they use from a narrow range of the
numerous methods that are likely to be available in the future.
Should this forecast prove to be correct, it will become even
more important that clients are made aware of all the available
procurement alternatives available, and make their choices by
the use of more sophisticated methods of selection than are
currently utilised.

The entrepreneurs of the construction industry are always
seeking out new ways of satisfying the increasing demands of
clients. The area of communication within the Design and
Build sector should be researched in detail. Tlie impoitance of
this issue is identified many times in this study. The fact that
poor communication was identified as a factor leading to poor
design also suggests that where there is a problem with one
aspect of a project, then the others must be affected also. In to-
day's information age, problems of communication should not
occur. However as one research interview revealed: "Every
single problem in the construction industry is on the join, the
Jjoining of people, of companies, of materials and of process".

The challenge for Design and Build is to maintain and improve
its strength in delivering buildings on time and within budget,
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whilst learning how to be more innovative and stylish. In other
words Design and Build should become more broadly and
genuinely design-led. After all; Certainty of Price, Time and
Functionality + Design Flair = Satisfied Customers.

Further research and development into the areas outlined
is required if the construction industry is to sell more of
its products and improve efficiency and profit levels,
within the wide range of Design and Build procurement
systems. The notable absence of consideration of design
quality in the body of research into procurement systems,
needs to be rectified quickly.
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Pro-active Building Management
Improving the quality of airport terminals.

Michael Pitt’,

Abstract

This paper summarises the current position with airport design and
suggests that efficient use of facilities cannot depend upon
shareholder return alone but must be based on national interest and
efficiency demonstrated through external benchmarking. The paper
suggests that facilities managers must be aware of the expectations of
the airlines and passengers and the indicators used in the assessment
of performance. The paper outlines the reasons that influence an
airport's decision to upgrade or replace its terminal facilities.

Keywords : Airport, Design, Facilities Management, Performance.

Building Concepts

Although many different configurations exist for airport
passenger terminal buildings virtually all can be placed into a
few primary categories based on their geometrical
characteristics. Two major passenger terminal building
concepts have emerged in today's new, major and high volume
airports. These may be defined as follows:

a. centralised passenger processing terminal building
with finger piers as at the proposed second Bangkok
international airport or Schiphol Airport in
Amsterdam.

b. centralised passenger processing building connected
by people mover system to satellite buildings airside as
at the new Kuala Lumpur International Airport or
Denver in the US.

! Heriot-Watt University, Edinburgh, Scotland
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Although different types of passenger terminals exist, this
paper concentrates upon the finger pier type such as that at
Changi Airport in Singapore.

Expansion of terminal facilities is required to meet seemingly
ever-increasing numbers of passengers in the aviation industry.
This has meant that more air-bridges and finger piers have
been required. This can be achieved through either new
construction or alterations to existing structures. As a result
extensions of existing finger piers are quite common. Walking
distances and overall travel time must also increase as
distances between check-in and departure gates also increase.
Over time the standard of service offered to passengers will be
affected. Subject to there being no land constraints there is
potential to ever increase the distance that must be walked or
over which baggage must be transported. This raises the
question as to whether a maximum viable size exists for
passenger terminal buildings.

Terminal Size Determination.

This paper concentrates on nine factors which are seen as
essential to the determination of the size of airport terminal
buildings.

Walking Distance - This factor has a direct bearing on
optimum size and takes into account both user psychology and
the human scale. The maximum walking distance
recommended by the International Air Transport Association
(IATA) is 300 metres unaided. Beyond this a moving walkway
or other people mover system is recommended. Other localised
bodies have their own recommendations. In the UK BAA have
a policy of no greater than 250 metres unaided with an overall
journey of 650 metres being permitted where a maximum of
30% is unaided. Singapore's Land Transport Authority
suggests a maximum walk to a bus stop of 300 metres.
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Level of Service For Passengers - It is important to determine
the level service that can be sustained at any specific capacity
level. It may for example be easy to sustain a high level of
passenger service at 1000 passengers per hour but only a low
service at 1500 passengers per hour. This is a strategic decision
which should be made in advance of design and operation. It
may be that different levels of passenger service are acceptable
at different times. Hence in general a higher level of service
will translate into a lower capacity for a terminal building of
given size.

Performance Standards - Most airport owners or aviation
authorities set themselves targets for the purposes of measuring
performance. In the general area of facilities management the
benchmarking of various organisations against others
continues to be a matter of much discussion. In airport
management the two most important measurements of
performance success tend to be the time it takes passengers to
clear the airport upon arrival and the time it takes for baggage
to be delivered.

Traffic Peaking Characteristics - it was mentioned earlier that
a trade-off may be necessary in terms of service to enable
capacity to equal demand for passenger throughput. Efficient
use of facilities is dependent upon avoiding the tendency for
passenger throughput to peak. A constant throughput of
passenger numbers allows efficient use of all facilities with no
reserve capacity being required. A tendency towards regular
peaks means that for much of the time the facilities are being
left idle whilst still representing a cost.

Transfer Volume - This factor will affect the need for capacity
in certain areas. A higher transfer volume will mean a greater
need for airside facilities such as circulation space and transfer
counters but a proportional lesser need for landside facilities
such as check-ins and baggage claims. Minimum connection
times become of greater importance with growing transfer
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volume.

Hubbing - Efficient hubbing is best performed from within one
terminal and certainly one airport. In the UK British Airways
have experienced considerable problems from being unable to
hub at Heathrow in is entirety (Pitt,2001). The need to move
passengers between terminals does not allow for efficient
transfer times

Uncertainty of Demand - many factors affect the future
demand for air travel both on a global and local scale. These
factors include economic crisis, volatile transfer traffic, the
continued relevance of hubbing in the light of longer range
aircraft and the significance of airline alliances. These factors
and others mean that it may be prudent for an airport developer
not to overbuild (Wai & Teck, 2000). Consideration may be
given to constructing flexible buildings in a modular form
which can be modified in the light of unforeseen factors.

Sophisticated and Costly Airport Systems - some systems
become so complex that the maintenance and redundancy
back-up costs become prohibitive. Much like the size
constraints mentioned earlier , technology too can be a
restraining factor in the size to which airports can grow.

Wayfinding - the larger the airport the greater the need for
effective and clear wayfinding.

Defining Optimum Capacity

It can be seen that optimum capacity is a subjective concept.
The cosmopolitan origins of passengers on long haul air
journeys are less likely to be prepared to tolerate crowded
unpleasant public areas. In simple terms what the average flier
will not tolerate will simply not do. This is of course far too
simple a definition as the tolerance level of the holidaymaker is
famously more (even though they may not know it) than the



93 CIB-2002

business traveller.

According to Blow (1991) the maximum capacity of a terminal
with finger piers designed for hubbing is around 30 million
passengers per annum with 50 gates. Wai and Teck (2000)
point to the six fingered pier terminal as being the optimal
design in terms of efficient aircraft and passenger movements.
They conclude that the optimal capacity for a six finger pier
terminal is around 25 million passengers per annum. This
capacity figure can only increase if trade-offs are made in
performance related issues.

Airport Performance

Much has been learnt about the design and construction of new
airports as the massive expansion in air travel continues.
Modern airports such as Changi in Singapore provide a better
and more efficient experience for travellers than some of the
more cramped facilities that are found elsewhere in the world.
The location of the airport is often a major factor in its
efficiency. The contradiction between the need to invest in
airports and the form of ownership was identified by Pitt
(2001). The need for some airports to answer to shareholders
and not governments has led to the peculiar situation where
privatisation has been a company success but a national
failure. Airport design advancement has been fast and achieved
largely in the last twenty years meaning that many airports
across the world and particularly in the UK require
replacement and/or relocation. In order to demonstrate the
efficiency of airports both the airport owners and the airlines
use performance measurements. These measurements are only
meaningful if they are benchmarked against other similar
facilities. It is for example virtually useless to compare London
Gatwick with London Heathrow and conclude that their
performances are similar as they are both to some extent
outdated facilities in the same ownership. What is needed is
benchmarking external and internal to the country and to the
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An Airport’s Multi-Customer Base
Airports may be defined as multi-customer based facilities in
two distinctly different dimensions. Firstly, Airlines
themselves are interested in monitoring the performance of
airports to ensure that overall operations are efficient and cost
effective but also that the passenger receives a good service
from the airport airline and any combination of the two (for
example : the provision and manning of check-in desks).
Airlines are acutely aware that when a passenger flies regularly
the choice might be airport first and airline second.

Maintaining a presence at a popular airport might be seen as
essential by a network carrier such as British Airways. This
ability for passengers to decide to fly from different airports
represents the second dimension of an airport’s customer base.
It may be a decision to route through Amsterdam instead of
Heathrow or to fly from Heathrow instead of Gatwick. In any
event maintaining competing airports in different ownership is
essential for competition to operate effectively. The extent to
which an airport is ready and able to respond to the results of
any benchmarking exercise is strongly dependent upon the
form of ownership (Pitt, 2001).

As the requirements of the airport’s customers are essential to
its continued viability airports must be familiar with the latent
grading that is adopted through research undertaken by airlines
and the ratings placed upon airport performance by
organisations such as the ICAO and IATA.

Airlines
The performance measurements used by an airline are often
tools to bring shortcomings to the attention of airport staff.
Very often the problem will be one over which the airline has
no control. If airports want to avoid the exposure of
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weaknesses within their built facilities or management thereof
they must be aware of what is being studied by the airlines and
deal with these matters before they affect the competitiveness
of the business. One of the main problems presented to airports
is the difficulty in responding to the differing needs of the
different types of airlines that are emerging (Pitt & Brown,
2001). Tables 1 and 2 below shows the customer service
effectiveness measures that have been put in place by Aer
Lingus the Irish national carrier and the resource utilisation
measures used. These measurements are different to those
undertaken by some other carriers but serve to illustrate the
fact that airlines study airports and the interrelated, mutual and
collaborative services that are provided.

Passengers
As much as airlines can move from airport to airport so
passengers can choose a departure point. In the case of levels
of service IATA has developed a framework which permits the
comparison of airports and sub systems through the use of
common terminology. Table 3 below shows the category
definitions from A to F.

Many airports, such as the new Hong Kong International
Airport are designed to meet level C standard as it denotes
good service. The fact that the aim of one of the world's
newest airports was to achieve only level C suggests that a
compromise was reached between expenditure and service.

The level of attainment on this scale is an indication of the
likely overall experience that passengers will gain at any
airport. The decision to achieve a certain level of service is a
strategic one.
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Table 1 : Customer service - effectiveness measures

Dimensions

Why?

How - Aer Lingus

Design

relate problems to
marketing with
reference to conflicts
between desirability
and feasibility

correlate customer feedback -
make it relevant and ensure it is
fed back to source in this case
check-in as well as marketing

Performance

are the frontline
agents delivering as
the organisation
thinks they should
be?

use customer relations
information to monitor
performance. Use an outside
agency .

staff appraisals - a function that is
so people orientated that it is
essential. The staff need to know
what is expected and if they are
performing

Reliability

if we are capable of
delivering what % of
the time is there a
short fall?

establish metrics - e.g.
throughput of passengers per day,
amount of passengers dealt with
per staff member, complaints per
1000 pax, % of check-in errors
that caused delays.

Cost
Reliability

staff should be aware
of providing value for
money i.e. delivering
the specification.

it is important that the cost
passengers are paying overall is
noted. Likewise it is important
that staff know the importance of
yield.

Delay

are queuing times too
long or could we
have them longer.

measure queuing times in
minutes not amount of people.

Duration

how long is exchange
- could it be
shortened and/or re-
engineered?

study the actual exchange. It may
be possible to speed it up if more
attention was paid to transaction
timing particularly during
training

Timing
reliability

what percentage of
time is a recognised
standard delivered?

establish standards and review if
these are not being met e.g. no
queue plus transaction time to be
longer than 5 mins. Feedback
from customers regarding
specification will show what is
acceptable.
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Table 2 : Resource utilisation - efficiency measures

Dimensions

Why

How - Aer Lingus

Machinery/IT
Equipment

it is necessary to see if there
is downtime for the IT
equipment. This could
impact on capacity.

monitoring by staff to see
the rate of systems failure

Labour

empbhasis is put on “softer”
elements. However it is
necessary to maximise
available labour. It may be
possible to provide the
same level of service with
less staff.

it is the main expense
because it is fundamental
to the specification.
However closer attention
has to be paid to
productivity

as an organisation the
balance has got get closer
to 50/50 in customer
satisfaction versus
resource utilisation.

Table 3 : Level of Service Framework

A Excellent level of service; condition of free flow; no
delays; excellent level of comfort.

B High level of service; condition of stable flow;
acceptable delays; high level of comfort.

C Good level of service; condition of stable flow;
acceptable delays; good level of comfort.

D Adequate level of service; condition of unstable flow;

acceptable delays for short periods of

level of comfort.

time; adequate

E Inadequate level of service; condition of unstable flow;
unacceptable delays; inadequate level of service.
F Unacceptable level of service; condition of cross-

flows; system breakdowns and unacceptable delays;

unacceptable level of comfort.
NB : Level of service C is recommended as the minimum design objective as
it denotes good service at a reasonable cost. Level of service A is seen as

having no upper limit.
(Source AACC/IATA,1990,5)
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Construction of New Facilities

Airports can influence their positioning on any benchmarked
scale by cutting passenger numbers but the reality is that this is
not usually possible in the airport business. Making decisions
on new facilities must come as the norm or the industry
benchmark is significantly above that at the subject airport.

Decisions to upgrade or replace airport facilities will depend
upon the following factors :

1. Benchmarking outcomes
2. Form of ownership (Pitt,2001)
3. The extent to which the airport is publicly

perceived as being outdated.

Changing customer needs (Pitt & Brown, 2001).
Environmental issues

Political pressure both internal and external
Economic climate in country of origin

Any other industry changes

Za™ S Lh B

Conclusion

The time has been reached on the world stage where many of
the world's major airports are outdated. Modern construction
techniques and design concepts have pushed the capacity and
performance levels of new airport terminal buildings to new
heights (Pitt, Wai & Teck, 2001). The barriers to the renewal
and upgrading of airports are many. Some of these such as
forms of ownership are government created, others are simply
due to the growth of the air transportation industry itself.
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The performance concept in road construction
A follow-up of a real project

Pir Falk' & Bengt Larsson'

Abstract

The environment and the basic conditions of the Swedish civil
engineering sector are changing. To be able to meet the new
expectations on quality, sustainability and efficiency, the sector has to
develop new procurement methods and new production technologies.
The Swedish National Road Administration (SNRA) has taken an
initiative to initiate a number of innovative pilot road projects. One of
these projects has the aim to refine and develop the performance
concept, which differs from traditional Swedish procurement mainly
through the change from extensive technical specifications to
requirements on road performance. This will also lead to expanded
time for contractor responsibility. A group consisting of experts
within the SNRA and private technical consultants has designed the
procurement documents in the pilot project. The aim of this paper is
to investigate if the designed procurement documents contains enough
degrees of freedom for the contractor, in other words if it gives
increased possibilities for the contractors to apply new methods and
new technology.

Keywords: Performance concept, procurement documents design,
public performance procurement

Introduction

The Royal Swedish Academy of Engineering Sciences
presented in 1998 a report investigating the structure of the
Swedish civil works sector. The report “Knowledge
development within civil engineering: Civil Works in Focus”
stated that the Swedish civil works sector needed development

! Department of Building Economics and Management, Chalmers
University of Technology, SE-412 96 Gothenburg, Sweden



102 Performance Concept- Falk et al

with regards to efficiency and knowledge. Furthermore the
report proposed a selection of measures to develop the sector
and to improve the above mentioned areas. The measures were
to be applied in pilot projects such as partnering projects and
performance procurement projects. The majority of these are
infrastructure projects to be procured by SNRA (Swedish
National Road Administration, from here on referred to as the
SNRA). The SNRA is the public procurer of civil works and
Sweden’s largest client within the sector. Therefore the SNRA
has a sector responsibility appointed by the Swedish
Government. The sector responsibility means that the SNRA,
amongst other issues, carries the responsibility to put efforts
into'R&D, and it is from these causes natural that these pilot
projects is procured and ordered by the SNRA.

This paper aims to evaluate if the performance concept applied
to a pilot project facilitates the possibilities to develop skills
and efficiency within the sector, thus if the procurement
documents contains enough degrees of freedom for the
contractor to take in consideration. The procurement
documents was finished in late June 2001, which implies that
the study focuses on the documents and what can be found out
through studying the process. This paper is a part of a larger
study that will follow the pilot project throughout the
construction and further on into the usage/maintenance stage.
Interviews with contractors have not yet been done.

The Performance Concept

In Sweden the performance concept has been studied and
applied on real-life projects since the mid 80°s. The prompter
has been Professor Torsten Grennberg (Lulea University of
Technology, Sweden) who in an SNRA publication 1995
defined it as “The performance concept contract is a contract
where the client describes the product traffic space in terms of
measurable performance requirements and the contractor
choose the technical solution. The contractor is responsible for
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that the traffic space will be well-functioning during a long
time”.

The performance requirements can be looked upon as
qualitative objectives whereas procurement documents
traditionally have consisted of mostly quantitative
specifications. In an approach to visualise the existing range of
procurement specification levels a figure has been designed:

2

Level of specification

1 —
Figure 1. The existing range of procurement specification levels.

The positions 1 and 2 describes the extremes, the high level
specified procurement with detailed specifications on materials
localisation and executions (2) and the refined performance
concept procurement with only qualitative objectives and no
specifications on materials and executions (1).

Traditionally the SNRA has procured constructions very close
to (2) which according to the report by The Royal Swedish
Academy of Engineering Sciences does not facilitate
development of the sector in the way that procurements close

to (1).

Development within Construction

Based upon the work of David M Gann and Ammon J Salter
(2000) it can be seen that “government regulatory and
procurement policies have a strong influence on demand and
play an important role in changing the direction of
technological change”. Assuming that this thesis also is
applicable on the change of contractual forms a model can be
used to understand what parameters influences the design of
the performance procurement document.
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Regulatory and
Institutional Framework

Project

Project

members

Technical Support
infrastructure

Figure 2. Model describing what influences development within
project-based activities (modified model based on Salter A J. and
Gann D M., 2000).

One way to look at it is that the client has to deal witl: the
regulatory and institutional framework to design the
procurement document in a way that it lies within the laws and
policies set by the Government and the stakeholders whom it
concern. Contractors then have to be able to use a well-
functioning infrastructure for technical support to come up
with innovative technical solutions and try them against the
regulatory and institutional framework. The latter is not further
discussed in this paper since it is focused on the procurement
document design.

Previous Performance Procurement Projects in
Sweden

In Sweden there have been test activities in the field of
performance concept contracts since the mid 80’s. The



105 CIB-2002

performance concept has been applied to road projects of
various sizes and level of complexity. A uniform image of the
results is therefore hard to compile. On the other hand the
opinions shows a similarity, both concerning advantages and
drawbacks. The opinions on what would be the advantages
indicate that the performance concept is a way to reach the
areas of improvement that The Royal Swedish Academy of
Engineering Sciences appoints.

The participants of previous projects states that the
performance concept leads to efficiency concerning both time
and economy, furthermore it requires increased knowledge
within the contractor’s organisation. They also state that the
bureaucracy is decreased and that prerequisites for technical
development are provided.

The drawbacks can mainly be derived from the lack of
experience to work this way. The procurement documents are
said to be indistinctively formulated and the existing ground
conditions have not been sufficiently described. When
interviewing the project manager of one of the projects, which
is accepted to be very successful, he appoints the relay of
requirements to be the key factor in designing a distinct
procurement document. The requirement relay is the chain of
methods needed to handle a performance requirement (fig 3).

Performance Measuring Reporting Result
requirement | | method il method W treatment Lg

Figure 3. The performance requirement relay.

Case study — Regional Road 610 Southwest of
Sweden
During the year of 1999 a suitable project was found and the

project manager procured a consultant to design the
performance procurement documents. Simultaneously a group
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of technical experts and procurement advisors within the
SNRA was formed to support the design. The first meeting was
held in March 2000.

The road project contains construction of an about 10 km long
stretch divided into two parts, where one is to be procured
traditionally, with detailed specifications, and one according
to the performance concept. The project is regarded to be a
fairly simple construction with low risk concerning ground
conditions.

The process of designing the procurement document can
generally be described as in fig 4 below.

March 00 May 00 June D0 Aug 00 Oct 00 Nov 00
Inroduction and Performance Technlcal Issues Gedechnical Concegptual Revised
presentetion of descriptions and field documents conoeptusl
Ihe project and incertive examinations finished documerts, lime
Ihe participants tormuledions schedule for

procuremeant
Dec 01 Jan 01 Feh 01 Agpril 01 May 01 June 01
Financlal issues, | Procurement Revisions of the Revislons of the Final revision Distribution of
demends on documerts dacurnents and documerts and and refining of the procuremert
bids refemred for new refaring for new referring for the documents documents for
consideration consideration consideration tender

Figure 4. Issues discussed on the procurement document design
meetings.

When participating in the meetings the most obvious
observation has been that the attitudes towards the
performance concept have changed. In the beginning of the
process the work was influenced by scepticism mainly towards
the fact that a great deal of the responsibility for the project
was shifted from the client (the SNRA) to the contractor. The
scepticism depends mainly upon the widespread distrust in the
contractors’ skills. Throughout the process the project leader
was able to change the attitudes and convinced the group that



107 CIB-2002

there will be no development without taking risks. This was
also simplified by the low amount of risk in this specific

project.

Description of the Designed Procurement
Documents

The documents are designed with the starting point in the work
plan, which is a prerequisite to allocate funds within the SNRA
to the project. The work plan is also settled legally, and must
be followed throughout the project. The work plan consists of
background and motives for construction, a rough road stretch
and a design proposal, consequences of the proposal
considering land usage, environmental issues etc. Furthermore
a plan for land acquisition has to be made and before the work
plan can be settled a public consultation has to be done.

The procurement documents are constructed with performance
requirements on the pavement and the body of the road. There
are two bridges within the stretch which are treated
traditionally, where contractors submit proposal sketches for
approval. The safety issues are mainly treated traditionally
whereas the contractor receives a plan for marking and signs,
but for safety in terms of i.e. drainage and flatness of the
surface there are performance requirements.

The performance requirements are distinctively illustrated and
there are measuring methods attached. The contractor will be
responsible for the performance requirements throughout a 7-
years period of time after the road is opened for traffic. The
contractor will also be responsible for the maintenance during
this period. There are incentives attached to the requirements,
and measurement results within and at the end of the period
will decide whether bonuses or reductions will be at hand.

The location of the road is roughly settled through the work
plan, but there are degrees of freedom in terms of levels and to
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some extent in horizontal directions.

Approaching roads and slipways are procured with a high level
of specification, this is to avoid inconvenience for third parties.
Additional work will be procured according to the contractor’s
price lists.

Conclusions

The history of performance concept projects in Sweden has
shown that it is important to put a lot of effort into designing
the procurement documents, most of the drawbacks appointed
by actors have been that the documents have been indistinct.
Furthermore a distinct requirement relay is regarded to be a
basic condition to succeed. The examination of the finished
documents and the observation of the process give by hand that
these parameters have been treated seriously and with
precaution. Furthermore the distribution of responsibility
through the project is distinctively defined. The conclusion is
hereby that the performance requirements have been designed
in a way that promotes the possibilities for the project to
become a successful pilot study.

According to the Royal Swedish Academy of Engineering
Sciences it is of greatest importance that the procurement
documents contain enough degrees of freedom for the
contractors to take in consideration. The degrees of freedom
are the key to development of efficiency and skills within the
sector. When positioning this project in the range of
procurement specification levels (fig 5) it turns up somewhere
in between. The regulatory and institutional framework
increases the level of specification through the work plan.
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2

Level of specification
The pilot project
Push dy:
Institutiona and P

Regulatary Framewrk //)

Difficulties to ranslate “soft” '/.; ______
parameters into perfomance
_fequiemnents =~
Figure 5. Pilot project position in range of procurement specification

levels.

The difficulty to translate safety and environmental issues into
performance requirements also increases the level of
specifications.

Conclusively it is evident that the procurement documents
have been designed with the amount degrees of freedom
possible at the current level of experience and knowledge. The
future procurement and construction of the project will show if
this is enough.
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A Comparison of Construction Contractual
Arrangements

John Christian'

Abstract

There are various types of contract in the construction industry which
include design-build, traditional, and partnering contracts. Partnering
contracts are used so that a client, an engineer and a contractor can
form a mutually beneficial contractual arrangement to complete a
construction project. In the past few years, many privately funded
partnering contracts for infrastructure projects have been completed.
This type of contractual arrangement is often part of a government
procurement policy to create a build-own-operate-transfer
arrangement. There are several public-private procurement strategies
and systems available to the client. The paper reviews and examines
the public-private procurement (PPP) systems available and
comments on different contractual arrangements. The paper also
describes research which investigated the effects of change orders on
different types of contract. Construction project information and data
were collected from a total of 40 public sector projects in New
Brunswick. A local contract is described where the arrangement was
changed from a privately financed contract with tolls to a contract
without direct tolls.

Keywords: public-private procurement, contractual arrangements,
public sector projects, tolls

Introduction

Contracts are used to legally bind two parties into a
predetermined agreement. In construction, there are various
types of contracts which include design-build, traditional, and
partnering contracts. Design-build contracts are a type of

' Construction Engineering and Management, Faculty of Engineering,
University of New Brunswick, Fredericton, NB E3B 5A3, Canada
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contract where the client appoints a single firm or a consortium
of companies who are responsible for the design and
construction of the project but where the client does not form a
partnership with the consortium. In traditional contractual
arrangements the client enters into two contracts by employing
an architectural or engineering firm to design the project, and
the construction is then performed by a contractor. One
contract is between the client and consulting engineer or
architect and the other contract is between the client and the
contractor. Another type of arrangement can include the client
appointing a project manager to manage the project. Partnering
contracts are contracts where the client, engineer and
contractor form a mutually beneficial relationship to complete
the project.

Two other arrangements, at each end of the spectrum, include
the in-house owner design and build arrangement, for example,
highway maintenance and rehabilitation, where there is no
contract involved, and at the other end, complete privatization
with no transfer of ownership until after a stated period of say
25, 35 or 50 years.

Partnering is the fastest growing procurement system in the
construction industry due to the demand for new infrastructure
and the limitations of available public funding. This type of
contract aims to create an efficient, better schedule controlled
and cost-effective project, with an improved quality system
and a better opportunity for innovation. Partnering has not yet
fully matured in the industry and there are questions
concerning its appropriateness for some types of contracts.
Generally, partnering means a cooperative contractual
arrangement between a client (government, owner) and a
contractor for a specific project. Other partnering
arrangements can include a contract for a time period
extending over several projects or, for example, the continuous
maintenance of a transportation system. Mutual objectives are
enhanced such as open relationships, a combined systematic
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approach to problem resolution, mutual trust, a dedication to
common goals, more effective communications, a prevention
of adversarial attitudes, the avoidance of litigation, best
practice, and through it all, a means of achieving the best value
for the owner and user.

In the public-private partnership (PPP) arrangement, the public
sector transfers a significant level of risk and responsibility to
the private sector over a long term arrangement. The
contractual arrangements emphasize performance based
outcomes rather than relying solely on specifications. There
are several types of arrangements which generally involve the
design-build process, but finance and operation can also be
involved. Sometimes the project financing is secured by real
user tolls rather than some form of taxation. The scope of this
paper is restricted to a general discussion of partnering
contractual arrangements, a description and discussion of a
specific project which intended to incorporate real tolls but
then eliminated the proposed tolls after commencement of the
project, and a small scale investigation into the link between
contractual arrangements and change orders.

Public-Private Partnerships (PPP)

Public-private partnerships (PPP) have not been restricted to
one type of construction or engineering project.

PPP arrangements have involved the following types of

projects:

landfill and waste disposal prisons
ports and harbours railways
highway maintenance utilities
hospitals schools
highways bridges
water and wastewater treatment systems airports

Other significant PPP arrangements, although not in the
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construction or engineering area, have included the following;:

Recreation Utilities management
Land development revitalization Property management
IT systems Health care services

There are various PPP arrangements such as:
Operate-maintain Design-build-operate
Build-own-operate-transfer Build-own-operate

In the operate-maintain contract a private operator operates a
publicly owned infrastructure for a fixed term. In the design-
build-operate arrangement the infrastructure is still owned by
the public but after the design-build contract is complete an
operating and maintenance contract follows. Sometimes the
asset is bought by a private company usually under a contract
that specifies the asset should be well maintained and operated.
A private company finances, builds, owns and operates a
facility in perpetuity in the build-own-operate arrangement, but
often the facility is transferred back to the public sector after a
specified period of time.

A common framework for PPP projects should be developed
which ensures common contractual terms and guidelines for
selecting advisors and consultants. The output requirements,
and the analysis and division of the risk should also be
specified.

Public-private partnerships - process

The fundamental objective of PPP is the formation of a team
from several organizations which commits to mutual goals and
thereby creates a collaborative group synergy. The goals must
be clearly and concisely stated. The PPP arrangement attempts
to prevent budget overruns and schedule extensions.

Consulting engineers have sometimes felt that clients can
waste significant resources because the clients are unsure
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about choosing the best procurement arrangement for a
particular project. Their decisions are usually based on their
individual experience. PPP is not a panacea for all contracts
and often traditional procurement methods will continue to be
appropriate for some projects. PPP can be cost-effective under
certain conditions when the projects are large and complex and
where it is better for the private sector to assume some or most
of the risks. If the life-cycle costs are on a small scale,
however, traditional procurement methods may still be the
most cost effective because of extra PPP costs.

The PPP process includes identifying the specification,
contract strategy, financial strategy and the evaluation criteria.
Following pre-qualification procedures, a request for
proposals, including the terms and conditions, is necessary. A
group must then be formed to evaluate the proposals and
consider the proposed partners, and the preferred offer, before
the selection and recommendation are made. Negotiation may
be necessary before a final award is made.

The Canadian Council for Public-Private Partnerships, in
cooperation with Industry Canada has selected and
documented 100 PPP projects in Canada. (ref. 1)

A PPP Highway and Bridges Project

The Fredericton-Moncton Highway Project in New Brunswick,
Canada, is a build-lease-operate-transfer type of PPP project.
The project was initiated because the Province of New
Brunswick recognized the inadequacy of the existing Trans-
Canada Highway between Moncton and Fredericton. The need
to build and finance a new highway more quickly than would
be possible through traditional means was therefore
considered.

A “Request For Proposals” was issued in 1997 to three private
sector / developer operator proponents for the submission of
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Technical Specifications, a Quality Management Plan, and
Financial/Legal/Economic Plans.

To finance infrastructure projects in New Brunswick, a Crown
Corporation called the New Brunswick Highway Corporation
(NBHC) was created. NBHC represents the Province in a
partnership to finance, build and operate the new highway. In
1998, it signed a concession agreement with the New
Brunswick Project Company Inc. (NBPCI), a not-for-profit
company created to manage and operate the Fredericton-
Moncton Highway as a toll highway for 50 years. The
company has representatives from the government and the
private sector developer/operator, Maritime Road
Development Corporation (MRDC).

MRDC=s shareholder companies included Miller Paving,
Dragados FCC Canada Inc., and Janin Atlans Inc. (formerly
GTMI Canada). The project included a 195 km four-lane
controlled-access highway with a total of 20 interchanges, 28
overpasses and will be completed by November 2001. With a
construction cost originally estimated at over $650 million
(Canadian), MRDC implemented state-of-the-art quality
assurance and quality control methods to fulfil its mission
statement for the project.

There are also two major bridges within the contract limits. A
four-lane twin deck bridge crosses the Saint John river. The
bridge comprises fourteen spans for a total length of over 1
km. The bridge consists of two independent substructures
which include piers and deck but share common foundations.
Spans vary from 56 m near the abutments to 120 m at the main
span which gives a 24.4 m navigating clearance at summer
water levels. Nearby, another bridge crosses the Jemseg river
and is similar in design and general configuration to the Saint
John river bridge, but comprises eleven spans, with an overall
length of almost 1 km.
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Real tolls can be a potential source of revenue for highway
and/or bridge projects. However, the acceptance of tolls
depends on the general public and government perception.
Public acceptance of tolls can be initially important. General
taxation, or specific taxes such as fuel taxes and license fees
are more common in Canada, although tolls are used in a
neighbouring province, Nova Scotia, and on the well known
12.9 km Confederation Bridge between New Brunswick and
Prince Edward Island (also a build-lease-operate-transfer
contract arrangement). Because of the relatively low traffic
density on most highways in Canada a tolling system is only
likely to be considered a reasonable alternative by the general
public when they are linked to large scale projects, relatively
high traffic density urban highways leading to low tolls, or
very long bridge projects (replacing ferries).

The capital cost of the Fredericton to Moncton highway was to
be financed through two types of debt: toll-based debt and
lease-based debt. $540 million was to be raised in lease-based
debt, which would be paid back through the sub-lease
payments. $149.5 million was to be raised in toll-based debt,
which was to be paid back through toll revenues (estimated at
about $22 million annually over the life of the project). NBHC
and NBPCI have a 30-year operating contract with MRDC
during which time the financing is to be repaid. Under the
lease agreement, the province will have the option to buy the
highway at fair market value after 30 years, or after 40 years,
or ownership automatically reverts to the province in year 50.
MRDC is paid as the work is carried out. Payments on the
lease-based debt will not begin until two years after the total
length of the highway is open. The consortium is responsible
for all cost overruns and delays.

There was extreme pressure against the provincial government
who proposed tolls for the Fredericton to Moncton highway
project. The highway tolls became the main issue during a
provincial election and the incumbent government lost the
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election. As the construction of the highway proceeded the
proposed tolling system was eliminated and this debt was
transferred to the government. To replace the tolls the
government implemented a traffic counting system whereby
traffic volumes will be monitored and classified according to
the type of vehicle. Corresponding monthly payments will be
made to NBPCI to pay for its toll-based debt.

The guaranteed maximum price for the construction bid by
MRDC was $584 million. The total capital cost is
approximately $872 million. Annual sub-lease payments from
NBHC to the NBPCI are estimated at $58 million for 26 years
(years 5 to 30 of the lease).

Effect of Type of Construction Contract on
Change Orders

The effects of changes on the performance of three different
types of contracts: traditional, design-build and partnering
were investigated (ref. 2). Construction project information
and data were collected from a total of 40 public sector
projects in the Department of National Defence and the New
Brunswick Department of Transportation. It was found that
the average cost of design changes was larger than the average
cost of construction changes for all types of contracts. It is
therefore important to spend time and effort to make sure
design changes are kept to a minimum.

The classification of changes was based on the nature and
origin of the changes and whether the changes were
construction or design changes. Construction changes were
classified as:

changes resulting from unforseen site conditions, but did not
require redesign (Type 1C); and

errors and omissions (Type 2C).

Design changes were classified as:
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e changes that were made due to the update of
requirements within the original scope (Type 1D);

® achange of requirements not within the original scope
(Type 2D); and

e changes in design made necessary by unforeseen site
conditions (Type 3D).

The cost of the projects ranged between $100,000 and $23
million with an average cost of $5 million.

The combined project data for the research project consisted of
10 design-build projects, 22 Traditional projects and eight
partnering projects. The number and average cost of changes
for each type of contract is shown in Table 1.

Table 1. The Number and Average Cost (C$) of Changes in
Each Type of Contact

Average |Average

Total Number of Changes Cost / Cost /
number Design | Construction
Typeof  fof Type | Type | Type | Type | Type [Change  |Change (C$)
contract [projects [1c f2c 1D [2Dp I3D |(C$) 9)
(1) 2) 3) @ ) |© [ [®
Design- 10 36 34 1520 16| © 6150 8250

Build

Traditional] 22 129 1486 | 139§ 29 | 10 | 4050 9 000

Partnering 8 120025 46 | 5 | 25 340 680

The research findings supported the premise that partnering
projects result in a lower cost when changes are required. It is
felt that this is due to the mutual cooperation of all parties
involved in the project. Further research is required to expand
the sample size and investigate in greater detail the impact of
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changes on partnering and other types of projects.

Conclusion

Changes are taking place in relationships and roles between
clients, engineers and contractors in design and construction.
One trend is from method to end result / outcome
specifications and another trend is in the distribution of risk
and liability in PPP construction projects.

A PPP project will not be considered a success unless the
client, contractor, operator and user consider that the project
has been successful. For success, the right situations and the
right projects are required.

There have been examples of PPP projects not working well in
the information-communication technology and health service
areas but often PPP projects can guide value-added benefits in
cost saving, risk sharing and other improved efficiencies for
the right type of construction project.
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Procurement strategies for complex projects
The Italian situation in the field of public works.

F. de Siervo', F. Ravetta' & P. Ravetta'

Abstract

Design and construction of public works are evolving from mere
engineering services into complex multidisciplinary activities.

The quality concept itself is extending from the simple compliance of
a project to the specifications to a more comprehensive approach to
the project as a whole, guaranteeing technical, social, and economic
requirements in full conformity with all legal and administrative
constraints.

In several countries, although effective regulations exist,
responsibilities for their enforcement are fragmented among many
public bodies that often do not communicate between each other. This
sometimes makes it difficult to effectively apply such regulations.
Procurement strategies are a typical case: particularly for complex
projects they require time and the synergic effort of several specialists
of different skill, ranging from technical to administrative and legal.

This paper presents a procurement strategy based on the above
synergy, which was recently successfully adopted in Italy for several
complex projects (over 50 million US$).

Present Situation and Current Problems

Design and construction activities of public works entail in
Italy several aspects ranging from traditional technical and
economic requirements to more recent legal-administrative
constraints and managerial issues.

Until recently, engineers’ activities basically consisted in

! ingea consulting srl, Via Filippo Carcano, 30,20145 Milano, Italy
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providing technically and economically sound designs based
on best engineering practices, acknowledged experience in the
specific field, and compliance with existing standards and
regulations. Later social-economic and cultural changes
brought substantial modifications.

Awareness of ecological and sustainable development, as well
as importance of safety and health matters in civil works
construction increased, and important changes took place in
the legislative and administrative fields to adapt old fashioned
national and local regulations to the new Directives issued by
the European Communities on those matters. One could say
that in Italy a new culture is being brought into the picture.
Civil works sector is still in a period of transition: while, on
one side, involved parties (such as contracting agencies,
contractors, and consultants) are not yet conversant with this
new culture, on the other side failure to comply with the new
regulations may cause, and has actually caused, serious effects
on project implementation.

Absorption of the new culture in the field of civil works is
likely to require much more time than originally expected. A
way to speed up the process preventing at the same time the
above drawbacks is to adopt sound management procedures
covering the entire project cycle from initial design to
commissioning and, were applicable, subsequent O&M.

This is a substantial step towards the Total Quality of the
project, that is: extending the quality concept from the simple
compliance of the project to the specifications, to a more
comprehensive approach to the project as a whole,
guaranteeing technical, social, and economic requirements in
the full conformity with all legal and administrative
constraints. Total Quality would:

e ensure the technical, economic, financial, and

administrative feasibility of the project;
e pave the way to ensure compliance with the planned
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time schedule, budget and quality;

e foster the flexibility of design solutions, so that they be
capable to allow for those changes that might
conceivably become necessary during the economic
life of the project because of medium- or long-term
modifications of its usage;

e minimize claims and disputes between contractor and
client.

The Proposed Procedure

The following bidding and awarding procedure was developed
during the last five years of our consulting activity to several
Italian public contracting agencies in the field of large
infrastructures, e.g.: hospitals, universities, mass transport
systems, solid urban waste incinerators, etc. The highlights of
the procedure are:
e the Guidelines of the entire procedure, to be set out at
the very beginning of the project cycle;
e tenders based on a preliminary or definite design;
e contracts awarded to the economically most
advantageous proposal;
e restricted bidding procedures.
The bidding procedure outlined above was successfully
adopted in Italy for several large projects including transport
infrastructures, hospitals and university buildings, with
construction cost ranging from 15 to 200 million USS.

The Guidelines

The implementation of a large project involves a great number
of different activities and requires several important decisions
such as: to define the main features of the project, assess the
financial resources needed and identify their sources, decide
which strategy to adopt for the procurement of all required
services, goods and works, determine which are the formal
approvals, permits, and no-objections to be obtained by the
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involved local and national authorities, etc. The attentive
definition of the entire procedure is vital for a smooth
implementation of any project, more so in the Italian still
unsettled context as depicted in chapter 1. The Guidelines take
care of this: they not only state what has to be done in order to
guarantee the successful outcome of the project (this would be
a mere check-list), but also identify who (whether a structure,
authority, organisation, etc.), should do, check and/or approve
what and with what specific responsibility; state when each
such activity should be done, in compliance with which
standards and procedures; what kind of documentation should
be set up, by whom and when.

The Guidelines are integrated with a time schedule
highlighting the completion times of all activities and their
mutual relationships; they also provide tools to ascertain and
guarantee that all specified actions are being actually carried
out according to the schedule.

In Italy the responsibility for the enforcement of the several
laws and regulations related to civil works is fragmented
among many public bodies that often do not communicate
between them; this makes it difficult to effectively apply such
laws and regulations. Moreover, any modification to an already
approved procedure may jam the whole process even for a long
period of time. In such a context the early, careful and detailed
planning of the entire procedure achieved by the Guidelines
lowers substantially the project risks.

The preparation of the Guidelines for a complex project is a
demanding activity requiring time and a variety of
interconnected legal, administrative and technical skills. The
selection of the most convenient strategy and procedure for
each project implementation step as well as each chain of
activities, needs to be validated in all its aspects through a
continuous dialectic process. The team of experts in its whole
should enjoy a very good practical experience in the design
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and implementation of complex projects and in its related
administrative and legal aspects. Only people endowed with
such direct experience can produce effective procedures and
related tender and contract documents, and promote their
continuous updating and improvement.

The Procurement Strategy
For a long time, public works have been a ground for debate in
the Italian media, and the object of extensive, hot discussions
even out of the traditional field of experts in the subject. This
resulted in the widespread conviction that every layman can
express his judgement on the matter.

Particular criticism was aimed at those bids which are not
awarded on the sole basis of the lowest price; and this, because
of the conviction that only awards based on the lowest price
could avoid the scandals which have occurred in Italy in the
recent past. This is reflected by the recent Italian law. on
public works that, except for a limited of special cases, -
compels to call tenders based on the detailed design of the
works and to award the contract on the sole basis of the lowest
offered price. In our opinion not enough attention was paid to
the fact that actually, what caused the scandals was not the
awarding method adopted, but rather the lack of specific
experience and sometimes professional ethics of the officials
who managed the process.

True experts in the implementation of public works prefer to
award the contract to the bidder presenting the most
economically advantageous tender, that is considering both the
offered price and other technical, managerial, and operational
aspects of the proposal. This in compliance with art. 30, clause
1, of the European Directive 93/37 of June 14th, 1993 which
co-ordinates the procedures for the awarding of public work
contracts. The Directive, in addition to guaranteeing
transparency of the procedure and equal opportunities to all
tenderers, safeguards the client’s interests much more
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effectively than the lowest-price award does. In fact, when the
concept of the most economically advantageous tender is
adopted, only the essential features of the project are
established by the design on which the tender is based (usually
a definite design) and the tender documents, and bidders are
required to propose the solutions they intend to adopt for all
other aspects. The winner will then develop the detailed design
of the project based on the solutions he proposed. Competitors
will exploit their experience and strive in looking for the best
possible compromise between quality and cost (best value for
money) in order to prevail over their competitors. This does
not happen when the contract is awarded on the sole grounds
of the lowest offered price, because in this case the tender has
to be necessarily based on the detailed design of the works, and
no room is left to bidders’ improvements.

In some recent cases, a further procedure improvement was
obtained by adding to the tender for the design and
construction of the works the operation and maintenance of
both civil works and equipment for a given period (e.g.: five
plus five years). This proved to be an effective way to
minimise the risk of bidders proposing low quality technical
solutions to cut offered price, thus charging the client with
higher operation and maintenance costs during the life of the

project.

The Restricted Bidding Procedure
To engage in a tender to be awarded with the concept of the
most economically advantageous proposal requires a notable
outlay of time and resources. In fact, bidders shall have not
only to carefully examine the design on which the tender is
based, but also select the most convenient solution according
to their experience and evaluation criteria set forth in the
tender documents, and work it out to the level of detail
required. Therefore a pre-qualification should be made, in
order to admit to the tender only a limited number of selected
bidders. This leads to the adoption of the restricted bidding
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procedure provided for in art. 1, letter £, and art. 22 of the
Directive 93/37/CEE. The restricted procedure allows a better
flexibility than the open one, as it allows the client to know the
tenderers and consequently to call a pre-bid conference. In the
pre-bid conference bidders are encouraged to ask all
clarifications they could need on the tender documents, and the
client provides the necessary answers. Very often, as a result
of the conference, tender documents are improved
incorporating bidders’ suggestions. The pre-bid conference is
an essential tool for obtaining high quality bids which, in their
turn, are a precondition to the good outcome of the project.

In Italy, it is usual to prepare all tender documents in their final
version before bids are called and the pre-bid conference is
practically unknown, making the entire procedure very much
rigid. On the contrary, the solution we have currently adopted
in the last years fully exploits the advantages granted by the
Directive 93/37/CEE: restricted bidding procedure, tender
documents discussed with the selected bidders in the pre-bid
conference, and full understanding of the rules of the game by
all parties involved before proposals are received. This
procedure is still rigid as far as its basic principles are
concerned (strict observance of the European Directives, full
compliance with all transparency, legality and equal-
opportunities requirements), but flexible enough during
implementation in that it allows the contracting agency to
adapt tender documents to the actual needs as they emerge
during the process. This grants a more efficient management of
the relationship between client and tenderers, allows the latter
a better response to the tender requirements, and minimizes the
risk of claims. The same flexibility applies to contract
finalisation: after the tender is awarded, technical aspects of
the winning proposal that are not fully satisfactory can be
discussed and modified so as to meet client’s expectations, and
the agreed modifications incorporated into the contract.

One could say that this tender procedure brings the
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procurement process back to its natural pattern, giving all
parties their congenial role. This is particularly important in
the Italian context were contractors have been for a long time
subordinate to clients, and their autonomy and responsibility
gradually diminished to a point where the contractor became a
mere executor, often void of any will or professional prestige.

The suggested procedure gives full importance to the
contractor’s capability. Besides building the project, he is
required to exploit all his capabilities to the client’s and
project’s interest during the whole process. When presenting
his capabilities in the pre-qualification stage, the tenderer lays
out the base of the relationship he wants to build with the
client in case of success. During tendering, conditions are
provided to induce bidders to offer their best possible services,
making them active subjects to help the client to improve
tender documents; the bidder’s skills turns into concrete facts
(technical solutions, construction methods and techniques,
work organization, etc.).

After the contract is awarded to the best bid, the client will
integrate the draft contract included in the tender documents
with the techniques, procedures and methodologies displayed
by the contractor in his proposal. These same features that
allowed that specific proposal to be ranked first in the
combined quality and cost evaluation, will become contractor’s
obligations. This will make difficult for the contractor to
ascribe to the client problems that could arise during
construction, since construction is carried out by the contractor
based on his own detailed design, procedures, techniques and
methodologies. He could claim only when in a position to
prove that something went wrong due to the client’s
interference, or because of events outside his control. Instead,
when a tender is awarded to the lowest bidder and is
consequently based on the detailed design of the project, the
contractor could much easily found his claims on actual or
fictitious design flaws.
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This technique allows for various levels of involvement of the
contractor. Case by case the client, depending on the strength
of his technical organization, and nature and complexity of the
project, will decide what should be the most convenient
responsibility level to be assigned to the contractor.

Conclusions

The procedure proved successful in overcoming some
important problems affecting the civil works sector in Italy
such as: (i) the inconsistencies between the recent Italian
regulations and European Directives, (ii) the fact that the
subjects involved are still not familiar with European
Directives, (iii) the contentiousness resulting from (i) and (ii)
which hampers projects implementation, and (iv) the
inadequate involvement of the contractors which prevents them
from making full use of their experience for the project benefit.






131 CIB-2002

Re-engineering Construction Procurement
Summary of Scottish casestudy findings

John E. Tookey', M.D. Murray?, C. Hardcastle' and D.A.
Langford?

Abstract

Building procurement decision making has presented significant
problems for many years in both the UK and the remainder of the
world. This paper presents the final results of a 2.5 year study funded
by the Engineering and Physical Sciences Research Council (EPSRC)
entitled "Re-engineering the building procurement decision making
process". The research was conducted jointly by the University of
Strathclyde and Glasgow Caledonian University in Central Scotland.
A sample of 12 case study projects of various size and engineering
configurations, was used. The research was a longitudinal study,
incorporating a significant number of interviews with all the 'key
players' in the construction process. The study also facilitated the
formulation and piloting of a number of novel research tools. This
paper will present a summary of all the critical findings of the study
and begin to discuss the future impact of the findings on the nature
and conduct of research in construction procurement in the future.

Keywords: procurement, case-studies, research methods

Introduction

The building procurement decision making process has been
recognised for many years as presenting significant problénts
to the effective delivery of projects within the time, cost and
quality requirement of clients. The highly fragmented,
transient, peripatetic nature of the construction team has been
highlighted as significant since it places huge responsibility on
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this 'team' — albeit possibly having never worked together
before - for creating an appropriate organisational system in
order to facilitate design, construction process and successful
completion of the project (Sidwell, 1982). Frequently it is
thought that construction is unique among complex assembly
processes (i.e. manufacturing), which prevents the use of best
practices pioneered elsewhere. Indeed the need to remedy this
situation has been a key driver in developing new 'Best
Practice' (e.g. M4l initiative, Construction Best Practice Panel,
National Construction Creativity Clubs etc) methods of
organising construction following the Egan report (1998). All
these issues are now addressed in formulating construction
teams so as to deliver projects at target cost, within projected
construction time. Responsibility for creating an effective
construction team in an effective contract system to deliver
these requirements remains largely with the client - part of ‘the
amalgam of activities undertaken by a client to obtain a new
building’ (Franks, 1984) or in other words the selection of a
building procurement system.

Different generic procurement routes have been created to
satisfy the diverse requirements of diverse clients. These
procurement systems (Masterman, 1992) are usually defined
as: separate / co-operative (e.g. traditional open tendering),
integrated management (e.g. D&B) and management oriented
(e.g. management contracting). Research indicates clients and
their advisors select procurement systems in an illogical,
inappropriate manner (Masterman, 1992) — to an extent that
this failing is cited as a principal reason for poor performance
(Skitmore and Marsden, 1988). Benefits and problems
associated with each procurement system have been variously
reported upon over many years, e.g. Banwell Report (1964)
and the Latham Report (1994). A repeated theme in these
reports is criticism of design and construction separation
inherent in 'traditional’ procurement. The Egan (1998) report
recently introduced further dimensions to the procurement
puzzle by advocating 'partnering the supply chain'. This
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attempts to integrate conflicting needs of design, construction
and supply to increase client satisfaction, reduce wastage and
costs. An implicit criticism remains that procurement route
selection is generally inappropriate and largely inefficient.

To optimize construction performance, it is vital to understand
all aspects of procurement. Traditional approaches to
procurement have evolved organisational structures, which
carry with them assumed but, arguably, unproven ideas of
roles, responsibilities and communication patterns. As
procurement evolves, clarity in role, responsibility and
communication blurs. New approaches do not benefit from
previous experience. Clearly one aspect of any procurement
process needing careful definition is selection of an
appropriate organisational structure as a basis of the
development process (Turner, 1990). The task of assembling
materials, labour and finance in the right place, time and order
to construct a building implies a huge amount of information
being passed among project participants. Construction teams
therefore spend a lot of time directly in some form of
communication, requiring highly-organised communication
since effective networks speed information flow and accuracy
(Hardcastle, 1992) — increasingly important as sub-contracting,
less skilled labour and reduced margins have increased growth
in alternate forms of procurement. These trends are justified on
grounds of reduced costs, but recently attempts have been
made to rationalise the burgeoning supply chain so created.
This has manifested itself in the use of a system of preferred
suppliers (e.g. BAA Framework Agreement).

Although similar in using 'preferred bidders', recent PFI (and
PPP) procurement methods have created problems in structure
and communication pattern. Whichever approach is used,
communication networks are essential to project success -
allowing organisations to work effectively. Arguably, in
traditional procurement, limited sub-contracting and
unsophisticated tzchnology allowed networks and
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communication patterns to evolve. This is no longer the case.
Integrating design and construction through D&B and
partnering approaches may be unsuitable for all projects. They
may be less effective than traditional methods since there is no
time to develop consistent patterns of communication. A need
remains to define elements and structure of communication
networks transferable to all project types. Recent steps taken
by large and experienced clients such as the MoD - i.e. the
'Building Down Barriers' initiative (Nicolini, 2001) — could be
regarded as 'post-modern' procurement, significant of yet
further evolution in procurement systems. The selection of a
procurement system by the client largely defines the manner in
which communication takes place. Several mainstream
management authors (Conrath, 1973; Roberts and O'Reilly,
1978) argue that organisational structure is defined by the
communication that takes place. Weick (1987) particularly
notes communication's importance to the management
structure, stating '[communication] is the essence of
organisation because it creates structures'. Given that the client
in conjunction with their advisors select the procurement route
and its accompanying contract, this in turn creates formal lines
of communication and therefore by definition, organisational
structure. It could be argued that this is in actual fact a 'quasi-
structure' since the reality of project communications will tend
towards a less rigid social or 'informal' structure. Indeed, the
value and importance of this form of communication to the
efficacy of the project, and ergo organisational sub-structure,
was identified by the Tavistock Institute some time ago
(Higgin and Jessop, 1965).

Significantly, even the criteria by which it should be possible
to objectively evaluate a 'successful' project is difficult. Hewitt
(1985) established that each category of clients (experienced,
inexperienced, public, private etc) determine their project's
success by different criteria. Hewitt went on to recommend
that industry should be aware of, and fully understand, the
individual characteristics of groupings in order to assist them
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in the selection of the most appropriate procurement system for
their particular project. Success refers to the extent client’s
objectives, in terms of time, cost and quality are met. Time and
cost dimensions may be quantitatively measured using pre set
standards, but quality issues will be perceptual and client
determined. To achieve client time, cost and quality objectives,
this research also sought to improve the understanding of
organizational structures and the decision-making processes
associated with each methods of building procurement.
Recently Liu and Walker (1998) cast doubts on such previous
studies. They contend that variability and individuality of
project goals, measurement and evaluation of project critical
success factors (CSFs) are likely to be so individualistic that
any search for generalisable CSFs is likely to be misplaced.

Research Objectives

The research sought to deliver the following objectives:-

1. Determine how client objectives are formulated and
how they influence the choice of procurement system.

2. Establish how and why procurement systems are
chosen and their relationship to embedded
organisational structures.

3. Determine communication patterns resulting from
organisational systems.

4. Examine the decision making processes in each of the
above inter-related systems.

Supporting Methodology

Summary of Original Methodological Approach
The original methodological framework for the research saw
the construction project as consisting of three decisional and
communication domains. These were firstly, the determination
of client objectives. Secondly, the determination of the
procurement system. Finally, determination of the project
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organisational structure. Given that these domains could be
considered to be subsystems within the project in and between
which decision and communication takes place, the flow of
information and therefore decision-making and communication
needs to be timely and effective in order to expedite
construction. Originally the research set out to use a case study
format, with sufficient industry support to provide a total of 20
cases - considered to be an adequate sample for the intended
study. The intention was to investigate procurement processes
from conception through to completion; it was recognised that
although the majority of data collection could take place in
'real time', some would necessarily have to be retrospectively
captured (particularly for pre- and early contract phases).

A number of different variables were identified as requiring
measurement in order to fully explore the nature of the
procurement and decision-making processes taking place.
These included client objectives, selected procurement
method, the organisational paradigm, client satisfaction,
communication and decision making. A variety of research
tools were identified as being pertinent to quantifying each of
these variables for further analysis (Hardcastle and Langford,
1996). However the reality of conducting such involved
research in such a complex area required a re-evaluation of the
most effective methods of research and indeed on the nature of
the variables to be measured. This ultimately created a
significantly revised methodological framework in which to
work in order to deliver the objectives of the original proposal.

Revised Methodological Approach Adopted
The methodological approach adopted by the study followed a
more qualitative vein than originally intended. A number of
different research tools were selected for use with each case
study. The primary source of information was via semi-
structured interviews of ‘elite’ members of the construction
team members of the various consultancies taking part in the
projects (i.e. the project manager, structural engineering, M&E
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engineer, quantity surveyor, architect and main contractor).
This initially utilized the COMPASS communication
assessment tool (Tucker et al, 1997) that provided a useful
comparison between the various projects of six critical
communication variables — including timeliness, accuracy,
completeness, understanding, barriers to communication and
procedures. Subsequently, after the initial ‘getting to know
you’ interview, the researchers returned to each participant to
review the progress of the project and assess the
communications taking place. The nature of these subsequent
interviews became that of retrospective ‘story-telling’ of the
happenings on the project in the intervening period. It was
found after an analysis of the preliminary case studies that
these ‘stories’ followed a uniform set of typologies (see
Murray et al, 2002) common across all projects. This
subsequently became a key finding of the study and the method
for utilising this finding is entirely new. By analysing the
frequency of repetition of different stories in each of these
various typologies a ‘footprint’ was created (see Murray et al,
2002) for the project that was unique. This allowed an
objective description of each project in terms of either being a
high or low frequency of a particular project typology. In the
future it is anticipated that this technique or a revised version
of it will form the basis of many different studies. Indeed it is
expected that a follow on study is likely to be created at GCU
particularly aiming to use this analysis tool for benchmarking
purposes. The critically important aspect of this study that
makes it unique amongst its peers is the breadth and depth of
access gained into the projects forming the case studies. This
allowed the research team to review and amend the original
epistemology and adapt it in order to gain a deeper
understanding of the reasons behind the pragmatic decisions
made. The new methods developed during the project for
recovering usable data from case studies will no doubt be a
valuable tool for researchers in the future.
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Selection of Case Study Projects
As a result of the significant time delay between initial
submission of the research bid and the confirmation of
funding, the support gained from various client and contractor
organisations prior to the initiation of the project proved to be
difficult to capitalize upon. All of the case study projects
originally intended to form the basis of the study were either
already completed or alternatively well under way and
therefore not suitable to be researched. So as to make a start on
the research without wasting too much time securing a full set
of projects to form the study, an initial group of three pilot
projects were secured close together in Edinburgh. These pilot
studies allowed the research team to fully develop a set of
research tools that would be used on all the projects forming
the body of the work. The pilot projects were also useful in
that it was found that in order to be able to develop depth and
texture in the data, and also to not lose contact with the rapidly
evolving situation on site, realistically no more than 2 or 3
projects should be running concurrently. The numbers of key
personnel involved on each project and the diverse geographic
locations of their respective offices made travel time a
significant factor. Furthermore their time on site was so limited
that interviewing at that location was unfeasible. This finding
had significant import for the study in that the originally
planned upon sample of 20 case studies became logistically
impossible to support by the research team. In order to
maintain the continuity of the highly effective research
techniques applied, it was therefore decided to reduce the
overall number of projects in the sample. Therefore a
completely new set of projects was selected instead of the
originally plan set. In the end a reasonably diverse sample of
12 projects was secured that included a representative cross-
section of the various procurement routes available to the
modern construction client, including ‘traditional’, D&B,
management and partnered forms of procurement. It is
accepted that the sample of projects secured is based on those
projects that were willing to participate in the study and cannot
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therefore be considered to be a randomly based sample. In
view of the depth and breadth of access allowed into the
projects, this non-randomness was considered an acceptable
aspect of the study.

Results

A number of key advances can be attributed to the research
described in this paper.

Key Advance 1 - New Paradigm in Construction

Procurement
Research has shown that industry is well in advance of
academia in being able to adapt to the reality of new
construction procurement methods. This is both a new finding
and in a very real sense a validation of the Mintzberg
contention that industry sets the agenda and academia acts as a
recording medium. An analysis of the selection criteria of
clients use in conjunction with their advisors showed that the
Client/advisor combination usually select ‘correct’
procurement method given the normally accepted standards of
‘appropriate’ procurement route for given client requirements.
The Masterman (1992) based analysis tool showed a strong
propensity for clients to select the most 'appropriate’
procurement method (Tookey et al, 2001). Moreover, analysis
of the second and third most appropriate form of procurement
in the given project circumstances showed that these secondary
and tertiary 'appropriate' methods were addressed using
additional contract clauses in the main contract. None of the
procurement systems fitted into an easily recognisable
procurement system per se. The results demonstrate a new
paradigm in the description of procurement systems in
operation today. Currently it would seem that a 'post-modern’
approach to procurement has emerged, an approach that does
not fit any of the commonly accepted procurement descriptors,
but instead adopts the 'pick and mix' approach to procurement
— procurement through 'preferred modalities' of project



140 Re-engineering Construction Procurement — Tookey et al

delivery. Effectively clients and their advisors, create unique
contracts and procurement forms suited to the particular
circumstances in the project by taking the 'best' (i.e. most
pertinent) terms of generic coitracts available (Tookey et al,
2001). This implies for researchers that it is impossible to
objectively compare the results of two projects that are
notionally procured under the 'same' system. This has
significant import to the weltenschauung, or view of the world,
that should be adopted by procurement researchers in the
future, since it has opened a new territory for research. Indeed
this has highlighted the need to delineate and map this new
region. Fundamental questions have been raised:-
1) What is the 'geography’ of this new procurement territory?
2) What are the perils and rewards for explorers in this new
land?
3) What are the natural resources that may be exploited in
this terrain?

This new knowledge above all others establishes a possible
future agenda for CIB W92 procurement systems commission.

Key Advance 2 - Novel Understanding of

Architecture of client requirements and

procurement methods
The architecture of a fixed set of client requirements feeding
into a fixed, delineated procurement route — historically the
standard model for procurement research — does not exist. This
is new knowledge. Client requirements for a project do not fit
into any pattern assumed or found by previous research. No
case study projects could be comfortably fitted into any of the
pre-existing procurement ‘types’. This resulted from adaptive
methods of tailoring procurement to the specifics of problems
and requirements on each project. To have attempted to
compare the results of two 'identical' procurement methods
would trivialise the impact of project specific factors in the
outcomes. Very simply, client requirements either gradually
(the incremental model) or dramatically (the quantum model)
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evolved during the life of the project. Each procurement routes
therefore became so unique with site specific problems
requiring bespoke solutions that ‘off the shelf” or 'one size fits
all' procurement was never an option. In each case the
procurement route ‘selected’ had in actual fact to be specially
created hybrid, incorporating the ‘mix and match’ principle
outlined above. Indeed all participants in the case study
projects reported that the original contract had been either
moderately or significantly amended to reflect this trend. This
challenges the notion of seeking to establish generic process
protocols for all projects since there is now evidence that each
project can and must establish unique protocols reflecting its
particular circumstances. Indeed, this could be seen as strong
evidence to support the notion that procurement is
metaphorically more closely related to evolution than to
replication. A model in which construction is a metaphorical
ecosystem, construction projects are food sources and
procurement systems are animals competing for food. The idea
can be expanded further to incorporate contractual clauses as
the DNA that can be amended, adapted and combined to create
an infinite variety of procurement 'animals' to exploit every
possible source of food available. The relationships in this
system are dynamic, and as such Darwinian competition will
mean that certain procurement 'animals’ will thrive, others will
face extinction. Within each 'species' of procurement, infinite
local sub-strains and variations will exist in order to take
advantage of particular conditions. As in the ecosystem
analogy, procurement 'animals' will never stop evolving while
environmental change continues and possible advantages can
be achieved.

Key Advance 3 - New Paradigm Procurement Uses

Traditional Communication Patterns
Communication patterns demonstrated in the projects appeared
to adopt the same accepted and understood network as the
‘traditional’ method of procurement. This was as a result of
expediency in the fast moving environment of each of the
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projects. The dilemma faced by participants was either to
observe the protocols of formal communication along
prescribed channels, or alternatively to speak to the participant
with the necessary skill set to get the job done. This second
option required the retrospective observation of the formalities
of communication (i.e. creating the paperwork covering the
decision made or information transferred). Unsurprisingly
most participants chose to take the latter approach — producing
paperwork detailing decisions after the event in order to
maintain the integrity of the audit trail associated with the
project. This scenario was most commonly played out on D&B
contracts in which novated consultants regularly went outwith
the reporting chain of command (i.e. through the main
contractor).

Key Advance 4 - A New Generic Project Typology

‘Footprint’
An analysis of the interviews in progress discovered a number
of recurring themes within the ‘stories’. It was eventually
found that a total of 14 distinct typologies for stories could be
identified; these typologies could be grouped by either being
‘Project generated’ (i.e. specific to decisions taken on the
project) or ‘Non-project generated’ (i.e. external factors
impinging on the project that could not be predicted). A further
refinement of this concept was to classify incidents as either
being enhancing or detrimental to the project. The frequency
with which these stories were repeated throughout the project
allowed for the development of a frequency histogram or
“footprint’ for each project. This was found to be particularly
useful in getting an understanding of critical aspects affecting
the performance of the project. Looking at the ‘footprint’ could
quickly identify projects in which communication was the
biggest problem, or that in which supply chain management
created most problems. It is felt that this technique, although in
its infancy and needing some development, could provide an
extremely useful tool for future researchers in organizational
structures and performance. This key advance is a finding that
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was not originally anticipated by the research and therefore not
an explicit research objective (examples of "footprints' can be
seen in Murray et al, 2002).

Key Advance 5 - Formal and informal

communications
A marked difference was found to be evident in the nature and
structure of formal and informal communications taking place
in the construction team. To some extent this is related to key
advance (3) in that much of the informal communication was
taking place in order to expedite the unwieldy nature of the
formal communication network. There is preliminary evidence
that a higher level of formality in communication takes place
as a result of problems that are likely to result in litigation.

Key Advance 6 - Satisfaction & effectiveness in

decisions
It was found that there was no correlation between each of the
various procurement routes examined in the research and the
satisfaction shown by participants and clients in the decisions
made. The finding here is closely related to the research
objective 4, examining the efficacy of the decisions emanating
from the various organisational structures seen.

Conclusions and Further Research

The twelve projects studied provide a microcosm of the
changing nature of relationships in the project procurement
process. The research has mapped these changes, but an insight
is that industry really reflects the changes taking place in
contractual arrangements (prime contracting, partnering
contracts etc). These new contractual forms are either attempts
to reflect the new behaviours or control the pattern of relations.
The research has pioneered the prospect of contractual forms
which make sense of the current codified contractual chaos
existing in the industry today. The research can be considered
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to be the first step on what may be a long road towards
matching the evolution of academic understanding with the
rapidly developing ideas adopted and implemented by
practitioners. The research outlined in this report has formed
the basis of a number of successful grant applications both
nationally through funding councils and locally through
university research grants.
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Construction Procurement Systems
Don’t Forget Murphy’s Law!

Michael D. Murray', J.E. Tookey?, D.A. Langford' & C.
Hardcastle?

Abstract

What can go wrong will go wrong! The rule of “Murphy” can strike
any unsuspecting project team and is best not forgotten. This is
especially so if we consider the current UK construction industry
agenda for performance improvement through a culture of eliminating
waste (time, money, labour, materials) and a desire for ‘zero defects.
This paper demonstrates (using 11 case study construction projects)
that Murphy is alive and well on many projects and may indeed be
visiting a site near you today. Design and construction professionals
were interviewed on each project and information gathered resulted in
the formation of a typology for each project. The typology indicated
both project enhancing and detrimental events, which had taken place
on each project. The typology allowed for the creation of 11
individual project ‘footprints.” The footprints are compared and
contrasted in this paper and reference is made to the procurement
route (traditional, D&B and management) used on each project. The
concepts of project risk, uncertainty, procurement systems and project
success are also discussed.

Keywords: Procurement Systems, case-studies, Murphy’s Law,
project typology, footprints, risk, success

Introduction

Murphy’s law states that “what can go wrong, will go wrong”.
The law’s namesake, Capt. Ed Murphy, was a development
engineer who worked for the Wright Field Aircraft Lab.
Frustrated by a transducer that was malfunctioning because of

' Department of Civil Engineering, University of Strathclyde, John Anderson
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2 Department of Building and Surveying, Glasgow Caledonian University,
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an error in wiring, Murphy remarked: “If there is any way to
do it wrong, he will”. Murphy was referring to the anonymous
technician who had wired the equipment. George Nicholas,
who was Northrop Aircraft’s project manager on the job,
immediately labeled Murphy’s offhand remark “Murphy’s
Law” (Marino, 1999). The specific call for improvement in the
UK construction process, and thereby reduce the likelihood
and impact of Murphy, has, in recent years come from both the
‘Latham’ (1994) report ‘Constructing the Team’ and the
Egan’s (1998) ‘Rethinking Construction’. Latham challenged
the industry to increase productivity by reducing costs by 30%,
use more partnering arrangements between clients &
contractors and adopt less adversarial dispute resolution
methods. The 1998 ‘Egan’ report can be said to have acted as a
catalyst for change within the construction industry. Anecdotal
evidence seems to suggest that many of Latham’s proposals for
improvement are only now being met as a result of the Egan’s
initiatives being enacted. Egan challenged the industry to
reduce time and cost by 10% annually, defects by 20% per
year and accidents by 20%. Such need for change does come
against a backdrop of an industry that suffers from an ‘image’
problem. Table 1 shows that Murphy continues to blight
projects.

Project Risk and Uncertainty in the Project
Process

No construction project is risk free. Risk can be managed,
minimised, shared, transferred, or accepted it cannot be
ignored’ (Latham 1994). But contractors rarely quantify
uncertainty and systematically assess the project risks (Al-
Bahar et al 1990). Indeed, Flanagan and Norman (1993)
recognize that the risk management in construction is poor
compared with other industrial sectors. Akintoye and MacLeod
(1997) suggest this is due to contractors and managers lacking
knowledge of risk management techniques To combat this
predicament, Reid (2000) suggests that senior site personnel
should, on a daily basis, ask ‘what could go wrong on this job
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Smith (1999) recognizes that the terms ‘risk’ and ‘uncertainty’
if used rigorously, have different meanings, but that in
construction projects the difference will have little significance
and that they are commonly used interchangeably. The
construction industry has adopted many methods in attempting
to reduce uncertainty in the process. The use of ‘apparently’
standard forms of contract is intended to rationalize the
construction process. Project planning with its associated
Critical Path Networks is another example as are the use of
BS5750 and today ISO 9000 quality procedures.

Heathrow Express Tunnel Collapse
(1994)

British Library (London)

HSE reports errors were made ‘leading
to poor design and planning, a lack of
quality during construction, a lack of
engineering control and most
importantly a lack of safety
management’ (New Civil Engineer
2000).

300% cost overrun and quality
problems with electrics, wiring
and sprinkler system. The Public
Accounts Committee said it as a
‘model of how not to manage a
major construction project’.
(Construction News 1997).

London’s Guy’s Hospital (Phase 3)1997

Cardiff Millennium Rugby
Stadium

Completed 3 years and £68.7 m over
budget, blamed on failure to freeze
design, significant design changes,
delays to works packages, major
package contractor(s) insolvency and
corrosion of copper pipework requiring
£3-5m replacement cost (Contract
Journal 1998)

Contractor Laing go £26m over
budget due to committing to
GMP while design undergoing
major changes. Row between
client and its neighbour also led
to major design changes
(Building 1999).

Thames’ Millennium Footbridge

British Museum

£18m bridge close shortly only days
after opening after huge crowds caused
it to sway violently. Bridge is likely to
be closed for a year while £5m solution
is retro-fitted.(Contract Journal 2000b)

A Portico was restored using
French limestone rather than the
more expensive British Portland
stone which matches the
courtyards existing fabric
(Building 1999).

Table 1 Murphy was Here!

Other techniques used to reduce uncertainty include the




150 Don'’t Forget Murphy's Law - Murray et al

application of time and motion study principals to construction
and its recent predecessor developed by the Building Research
Establishment in the UK, CALIBRE (Vassos 2001). In
addition, the UK industry can be seen to have extended its
capabilities in this quest, and largely as a result of the ‘Egan’
report, now embraces a ‘learning culture’ vis-a-vis’ such
initiatives as benchmarking, demonstration projects and Key
Performance Indicators (see M4l web site). Furthermore, new
procurement philosophies such as ‘Prime Contracting’ (Holti
et al 2000) lean construction and Supply-Chain-Management
are all intended to eliminate wastage (time, materials, money,
labour) by denying Murphy a visit to site and thus reducing
uncertainty in the construction process.

Selection of Optimum Procurement System
(Keeping Murphy Out!)

For a number of years many UK construction clients have
demonstrated their unhappiness with the capabilities offered by
the construction industry and available procurement systems
(Contract Journal 1999). Such availability of choice does
however suggest that clients can recognise the difference and
benefits between each procurement method. For example,
property developer Hammerson UK Properties use Design
&Build for simple contracts, an amended version of JCT 80
(traditional) for contracts between £10-15 million and anything
above this figure is procured through construction management
(Construction News 1997b). However, Hall (2000) thinks that
some clients are wasting vast amounts of money and
experiencing long delays because they are not educating
themselves on how to chose the right method of procurement.
He suggests that ‘too many clients are using JCT contracts
even if it is not the most appropriate’. Indeed, Cain (2000)
suggests that radical reforms taking place in the industry can
be easily blocked by clients. Cain notes that ‘procurement
arrangements of many clients still continue to reinforce the
structural failings of the industry’. However, as will be seen
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below, the assumption that a particular procurement / contract
strategy can guarantee project success is by no means failsafe.

The definition of whether a project is a success or a failure is
not always an easy one (Morris and Hough, 1996). Indeed,
projects are often termed a technical success despite being
behind schedule and over budget. Conversely, projects may be
ahead of schedule and under budget but still be a technical
failure (Larson and Gobeli 1987). Of more significance,
Bresnen & Haslam’s (1991) research with a 138 experienced
clients revealed no significant association between the type of
contract / procurement system used and project performance
(time, cost, delay). Moreover, in reviewing many studies of
this topic they argue that there is no great weight to the
argument that any one method will help guarantee improved
performance or greater satisfaction, at very best, the results are
inconclusive and ambivalent. Liu and Walker (1998) also cast
doubts on previous studies regarding the evaluation of project
outcomes and observe that the concept of project success has
remained ambiguously defined and can lead to disagreements
between project participants.

Murphy Makes a Site Visit:

The cost of ‘making good” Murphy’s mischief can be
excessive. Table 1 indicates some of the heavy financial
penalties that can have an impact on companies involved in
projects that go wrong. Much of the additional costs attributed
to such projects involves rework. Love and Li (2000) found
that during the construction stage of two case study projects in
Australia, rework arose out of incomplete and erroneous
project information. Josey (1998) in referring to the defects in
the construction of a new hospital building blames ‘careless
and sloppy working practices’ and argues that the high level of
subcontracting in the UK has resulted in bad buildings,
dissatisfied employers and writs. Such inefficiencies are noted
by Taywood (1997) who suggests that the construction
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industry has a particular culture in which defects are tolerated
via practical completion certificates, post-handover snagging
and defects liability periods. Such criticism of the construction
industry seems to suggest that many of the quality
improvement slogans (i.e. get it right first time, zero defects,
quality built in and continuous improvement) are indicative of
the wide use of rhetoric in construction

Case Procurement Project description
Study Method
1 (pilot) | Management Exhibition and Conference centre
Contracting
2 (pilot) | Design & Build New Multi-storey office building
3 Design & Build New Build city centre Hotel
4 Traditional 60 Bedroom extension to 4* Hotel
5 Design & Build Leisure Complex with multi-client
units
6 Traditional Conversion of ‘old’ city centre hotel
into retail units
7 Traditional ‘Fit-Out’ of completed ‘shell and
core’ office building
8 Traditional Construction of new sports hall for a
University client
9 Construction Extension and Refurbishment
Management International Airport
10 Traditional New Build 4.5* Hotel in city centre
11 Design & Build Construction of new office building

(low rise) on green-field site.

Table 2 Case Study Descriptor

Research Methodology

11 projects in Central Scotland were selected to be
representative of the various procurement routes (Traditional,
D&B and Management methods) in order to collect data for
the study. The study was longitudinal, recording events
recalled by the main project actors during the construction of
each project. These main project actors or ‘Elite’ members
(Marshall and Rossman, 1995) of the design and construction
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team (i.e. Client, Architect, Project Manager, Contractor, Qs,
Services & Structural Engineers) were interviewed on a
number of occasions.

The actors were requested to recollect project incidents which
they regarded to be either project enhancing or detrimental.
The Critical Incident Technique (CIT) of data collection was
used (Flanagan 1954), although like Hussey and Hussey (1997)
this research technique was initially employed without
realising its origins. Project incidents were recorded using
short hand note taking. The notes were ‘typed up’ after each
interview and it was often at this time that other recollected
data was put to paper. Sonnewald (1996) also used this
approach in combination with the CIT to collect data. Gabriel
(1998) also comments on this particular method of data
collection (recollection) and suggests that it is a ‘legitimate’
method, especially when stories are comm itted to paper shortly
after they were heard. After several visits to the case study
projects it became necessary to develop a framework for the
analysis of the data (critical incidents). It became evident that
the incidents had recurring themes and were a result of internal
project issues (typologies 1-9) and external events having an
impact on project performance (typologies 10-14).

It was decided to formulate these issues into a typology
framework, the results of which are shown in Table 3. The
procedure for establishing, into which type each incident
would fit, was essentially a pragmatic one. Notes were
scrutinised after each interview and allocated a position.

It can be seen that the majority of incidents fall under ‘project
detrimental’ issues (D = project detrimental) and thus the
purpose this paper on Murphy’s law (It is worth noting that
Morris and Hough (1987) discuss whether one should study
project successes or failures). It should be noted however, that
all interviewees were encouraged to recollect incidents that
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Case study
? 1 2 3 4 5 6 7 8 9 10 11

® p|E |D|E E E|D|E|D|E|D|E|D|E|D|E|D|E |D|E
1 21 | 2 12 | 5 20 | 3 14 | 2 6 0 4 1 9 0 8 0 2 3 3 0 2 0
2 3 1 1 0 2 2 0 0 0 0 0 1 0 0 1 2 0 1 1 0 0 1
3 [6 [0 |6 [1 J19]2 [16]2 [18[1 |7 11 (1513 1713 1713 1513 613
4 7 1 6 4 5 11 | 3 3 11 1 5 0 9 4 5 6 2 6 3 1 0 0
5 14 | 3 14 | 3 16 | 5 10 | 2 14 | 1 8 1 NIl 2 11 4 7 0 5 0 8 2
6 |25t [16[5 [11]6 [8 |0 |9 |0 |3 |0 [16]2 (1211 124 [0 19 |1 1612
7 16 |0 [t [0 |5 |1 |2 |0 J20]0 o [o [11]o |3 o 1o 1 1o 1o 12 |2
8 8 0 16 | 8 13 | 5 5 2 7 0 4 0 6 1 2050l 5 1 0 2 1 4 0
9 14 | O 6 8 7 0 4 0 4 0 3 0 9 0 12 | 2 1 0 3 3 6 0
10 | 3 3 4 1 3 1 1 0 3 0 0 0 1 0 1 0 B 0 0 0 0 0
11 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0
12 2 0 3 0 0 0 3 0 12 |0 2 0 0 0 2 0 0 0 2 0 1 0
136 |0 [5 [0 |3 |0 |1 [0 [3 [0 oo |1 Jo 1 o1lz o To oo o
14 |6 |0 |2 |0 |6 |1 |7 [0 J19]0 |5 o J18[1 19 [1 12 Jo |3 11 17 To

(1+15) Location of team members (2+16) Effectiveness of team member (3+17) Teamworking (4+18) Communication

issues

economic pressure(12+26) Building and Planning control issues (13+27) Client Internal Issues (14+28)
Table 3: Case Study Typology

(5+19) Design / detailing issues (6+20) Organisational politics (7+21) Supply-chain management (8+22) Sub-
package integration (9+23) Project location (10+24) Historical trade loyalties (Edinburgh mafia etc) (11+25) Macro-
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demonstrated a successful project (E= project enhancing).
Indeed, many of these incidents recalled did in fact have an
element of ‘duality’ to them. Thus, a problem, which by its
nature tended to have a detrimental impact on the project (in
terms of cost, time and performance) would on some occasions
also present a window of opportunity to improve the project
process. In addition, the allocation of a project incident
(scoring) to the typology also includes multiple listings. For
example, an incident which would be initially scored under a
design / detailing category may also have been the result of
communication and teamwork problems and would thus be
scored under all three headings.

On completion of each project, a method of visually
conceptualising the critical incidents recorded was thought
necessary. The intention was to provide both the research team
and the interviewee’s with a ‘pictorial descriptor’ of the
perceived project enhancing and detrimental qualities. The
conversion from tabular form into a histogram was used and
thereafter recorded as a ‘project footprint’ (see Figure 1).

Results and Discussion

It is not the intention here to conduct an exhaustive analysis of
all detrimental incidents in each case study project. It can be

Project 2 W

MIHM

l\omr"mﬁmmw.
2]

Freq

-10
Typology

Figure 1: Example of Project Footprints
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seen from Figure 1 that in each case study detrimental column
the 4 highest numbered boxes have been selected (shaded). It
should be noted here that the difference in numerical terms
between each box (case study) is not under discussion and does
not form the basis for inter-case study analysis. The number of
interviews conducted on each project was not evenly
distributed as a result of difficulties in gaining regular and
continuous meetings with individual project actors. Thus, the
quantity of recalled incidents cannot be used as a measure for
analysis or indeed as an indication of project success or failure.
Table 2 shows a typology hierarchy based on selecting 4
commonly cited incidents (highest totals) in each project. Each
typology is discussed and reference is made to the procurement
system adopted in each project.

Communication Issues

It is perhaps not surprising that all 11 projects should have
suffered from this problem given that it has been frequently
cited as being a weakness in construction. As early as 1965,
Higgin and Jessop showed communication difficulties existed
at several levels in the industry. Particular difficulties relevant
to this paper are firstly, communications in the design team;
secondly, contract related communications; finally construction
team communications. Recently Boudjabeur and Skitmore
(1996) provide details of untimely, inaccurate and insufficient
information in D&B projects. With regards to this research,
several communication difficulties are worthy of comment.
The client in case study no.7 developed a project organogram
to be used by the project team as a communication structure
‘aide-memoire’ during the project. This document acted as a
buffer between the internal clients and the project team and to
smooth problems in communication roles. This was however
abandoned early in the contract (by the client) due to changes
in personnel within the client body. The majority of
communication difficulties did however involve inter-
personnel issues between project team members.
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Actors (project No.1) had problems maintaining contact on
some projects and paradoxically even where teams were Co-
located on site (project No.6) communication problems were
evident. Many communication problems were reported at
contraclor-sub-contractor-Architect design interface(s). The
tendency for projects 10 involve sub-contractor design input
(not withstanding the D&B projects) manifested itself in ‘grey’
areas of role and responsibility for design detailing. The impact
of such insufficient design information only becoming apparent
at construction stage. Such conditions in themselves were seen
to generate further requests by the contractors for design details
during construction with the resultant ‘as built drawings’ being
finalised post construction. This situation in itself is endemic
within the industry and is clearly not appropriate in a culture
where ‘rethinking construction’ is taking place.

Typology Traditional | D&B Management | Total
(out of 4 (out of 5 (out of 2 (out of 11
rojects) projects) | projects) projects

Communication 4 5 2
Effectiveness of 4 1
Team Members o
Design / 3 2 8
Detailing B
Roles & 3 1 6
Responsibilitics
Clicnt Internal 2 0 4
Issucs ] S
Supply-Chain 2 0 3
Management o
Organisational 1 0 1
Politics
Sub-Package 0 ! 1
Integration

-_- ! !

Table 2: Case Study Hierarchy of T ypologies

Effectiveness of Team Members

This category is used to emphasise where construction team
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members have performed in a less than satisfactory manner. It s
to some extent an extension of typology no 3 (Teamworking)
but relies heavily on a judgmental perception which the
researchers have of the incidents cited in the interviews. In
addition, interviewees would often apportion blame at each
other and this has also been scored. This typology essentially
takes the view of “if only the actors had behaved in an optimum
manner’ this problem may not have arisen. It views each case
study project as being devoid of organisational, institutional,
personal, contractual and procurement boundaries and
categorises the ‘mistakes’ made by the actors. As noted earlier
in the paper, many of the incidents are scored under more than
one typology and this category therefore includes scorings,
which have also, be taken into account under typologies 1, 2, 4,
5,6,7, 8,and 9.

Design Detailing Issues

Due to the nature of constructing a hierarchy of typologies in
Table 3 it can be seen that 8 of the case study projects suffered
from design / detailing problems. However, reference to Table
2 will show that all of the eleven projects were in fact blighted
with such conditions. Two projects (3 and 10) demonstrate
such an issue in that they were both designed ‘on the hoof” so
to speak. Both these hotel projects were originally to be 3* and
2* category respectively and were designed as such. However
due to case study no 3’s project location (close to now
confirmed new Scottish Parliament) and change in clients brief
in case study no. 10 (from backpackers hotel to quality
accommodation) both these projects involved significant
design changes when they were upgraded to 4* hotels. In both
cases it was left to the contractor to chase design information.
Since both these projects were used D&B arrangements this
was to be expected. However, given the difficulties which
developed in co-ordinatin & work packages as a result of
missing information it does emphasise the unsuitable nature of
D&B procurement to projects where design briefs change
significantly from prevailing socio-economic conditions.



159 Don't forget Murphy 's Law — Murray et al

Roles and Responsibilities

Several construction writers have commented on the difficulty
in detailing roles and responsibilities in projects. Bennett
(1985) notes ‘conditions of engagement’ prepared by each
professional institution (CIBSE, RIBA, CIOB, RICS etc) are
typically used to detail what services the client receives from
each consultant. However, and to the detriment of teamwork,
these conditions standardise the obligations to the client, not
between the other project parties. Murdoch and Hughes (1996)
argue that this situation misses the value of teamwork and how
fragmentation created by terms of appointment compromise
this. Hellard (1995) also comments on such confusion when he
notes that that those engaged in building are ‘frequently left to
work out their own objectives’.

Only one case study project (n0.9) had instigated a project
procedure manual describing roles and responsibilities
‘expected” of participants. However, given that this
experienced construction client has in many ways championed
the reforms demanded by the 1998 ‘Egan’ report this should
not be so surprising. Such control over the project process was
not evident on any other project. Actors were assumed to know
their role and how to do their job. The main contractor in case
study no. 3 did develop a series of teambuilding workshops as
part of the partnering philosophy on the project. The initial
workshop involved the project team completing the Myers-
Briggs psychological test and developing a communication
protocol for the project. This approach to building a team can
be contrasted with case study no. 11 where the close knit nature
of the team gave a flexibility in the roles and responsibilities
demanded within a construction project. The team on this
project had worked together on several projects for this client
before and had built up amicable relationships with one
another. On several occasions actors referred to not ‘dropping
[him] in the shit!” It was understood that they would meet again
on future projects (for various clients) and that they had sour



160 CIB-2002

future co-operation by accusing one another of incompetence.
An unwritten and informal (or gentleman’s) code was thus
enacted whereby the team would sweep up any problems which
arose due to fuzzy areas concerning responsibilities.
Interestingly some clients are frightened of such team cohesion
and perceive it to acting as a cartel against their best interests.
The client in project no.9 for example referred to the
‘Edinburgh Mafia’ and had comaissioned an English project
manager to keep an eye on his interests.

Client Internal Issues

The range of client experience with construction procurement
in the eleven case study projects ranged from experienced to
very experienced. That is to say no clients were novel to this
industry. In particular, two projects were beset as a result of
Murphy adopting the guise of a client. Project no. 5 involved
the contractor working under a D&B contract for a property
developer. Difficulties arose in this client body when the
ownership (ergo risk) of the project changed hands at half way
through construction. In addition, the multi-outlet nature of the
building resulted in different sub-clients wanting late design
variations on many occasions. The additional cost and time
attributes exacerbating the already politicised nature of this
project. Moreover, at least two members of the design team
were also acting as consultants for these sub-clients clients and
thus wearing ‘two hats’ on the project. This put a large strain
on the established protocol of a novated D&B project and
many instances of ‘grapevine’ communication took place. It is
interesting to note that a new KPI has been established to
monitor such client led design changes. Termed, ‘change
orders’ it will allow contractors to pinpoint who is to blame for
delays or cost increases in projects (Contract Journal 2000a).

Project no. 7 also presented difficulties for the project team as a
result of what may be described as inappropriate client
behaviour. The original plan on this office “fit-out’ project was
for the clients internal project manager to act as a buffer
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(between internal client departments and design & construction
team) and be the clients sole communicator with the project
team. However, this manager was moved to another part of the
client organisation (and not replaced) with the result that the
project management consultancy employed by the client were
now responsible for co-ordinating all internal client change
requests. Again, in similar to the above project, these were
many, and often in conflict with one another thus
demonstrating how a power struggle within a client
organisation can impinge on the smooth running of a project.
Both of these projects suffered as a direct result of sub-optimal
client intervention. Perhaps this should not be so surprising as
Thomas (2000) argues that too many clients want ‘something
for nothing’. He puts the blame for construction’s inefficient
and dispute orientated culture firmly at the feet of clients by
suggesting that they have got the industry they asked for.
However other clients such as a representative of a regular
purchaser of new office buildings has criticised construction
for inadequate design, poor information, delayed handovers
and defective work (see Ward 2001) and thus it can be seen
that a culture of ‘contractor bashing’ continuous to exist.

Supply-Chain Management (SCM)

In the wake of the Egan (1998) report, Supply Chain
Management (SCM) has become the *flavour of the month’.
Egan identified SCM as being an historically weak function in
construction with overly confrontational relationships between
project participants. The hard bargaining ‘we don’t give them
an inch’ or ‘they don’t make a penny on this project’ mentality
inherent in construction is often a source of great pride
amongst construction professionals. Since Egan and other
authors have noted particular problems in construction SCM, it
was anticipated that such problems were likely in the case
study projects selected. Indeed it was unsurprising when SCM
became a significant issue in three (Nos. 2, 3 & 8) the projects
investigated. Although both Project 3 & 8 did have SCM issues
arising, Project 2 could be considered the ‘pinnacle’ (in so far
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as the word can be used in the context!) of how NOT to
organise a project for SCM.

The pre-amble to the catalogue of disasters came about through
the inability of the clients to settle on a procurement route. The
project started by being a management contract; but the
contractor was taken off the job when the project director
decided to go to a rugby international match in preference to
going to a meeting with the client! Subsequently a traditional
contract was drawn up to govern the project, but again this too
was superseded before finally a D&B contract was selected.
Ultimately a single decision made early in this procurement
process created catastrophic effects in the supply chain and on
the delivery of the project overall. As part of a design feature of
the building, the in situ casting of the concrete vaulted ceilings
required the manufacture and delivery of precisely detailed and
sized fibreglass moulds. These moulds also had to be delivered
on time and in the correct order to facilitate the construction
process. Only two companies tendered seriously for the
contract to supply these moulds; one was large and well known
in the industry for having a high level of expertise in the
particular speciality. The other company to tender was much
smaller with no ‘name’ in the area, but who did offer a
substantially lower unit cost in order to win the contract.
Unfortunately the decision was taken to select the ‘low cost’
contractor to manufacture the moulds. These moulds
immediately became the critical component in the process,
without which operations on site stopped. Frequently the
moulds were delivered out of sequence, late and in too few
numbers to allow a concrete pour. As the programme slipped
behind schedule and the contractors put as many men on the
site as possible to speed up production, they could do nothing
without these moulds.

Impact of Selected Procurement System

What should be clear from the above discussion is that Mr.
Murphy makes no distinction as to which project he will visit
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next. Each project was beset with a number of incidents, which
resulted in some form of time, cost and quality wastage. The
procurement system adopted (and in most cases adapted and
thus ‘hybrid”) did not form a boundary or shield to these
problems. Indeed, it could be argued that the adoption of a
formal risk management framework (no project had this) on
each project would not have prevented the projects being
exposed to the trickery of this Irishman. What however is
evident is that each case study project investigated operated
under a named procurement route. However, the group
behaviour of the actors during the project process would appear
not to be determined by such formalities. For example, if we
look at Table 3 it can be seen that the most common incidents
to arise on projects involved issues involving communication;
effectiveness of team members; design / detailing and roles &
responsibilities. Very little distinction can be made on
comparing these between the different procurement routes used
in this study. These issues are however perhaps the key to
project success and it is interesting for example that new forms
of procurement (i.e Ministry of Defence Prime Contract) has
developed out of the behavioural research undertaken by the
Tavistock Institutc (Holti, 1997; Nicolini et al 2001). Indeed, a
recent quote from a construction management provider can be
seen to lend support to this thesis; ‘it revolves around a
building, [service offered to a client] not getting hung-up on the
procurement method’ (Paxford 2001).

Conclusions

Josephson and Larsson (2001) suggest project errors (a visit
from Murphy) happen recurrently and to avoid old errors,
people must learn. This emphasises a need to collect and
disseminate knowledge (i.e. Knowledge Management) within
and between projects and organisations. It also emphasises the
human dimension to increasing the likelihood of project
success. However, although U.K. construction is making
headway with reducing repeated failures in projects (i.e KPI’s,
CALIBRE and Demonstration Projects etc) no projects
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examined here demonstrated a culture of continuous learning.
The issues discussed in this paper have been addressed, on
occasions, quite whimsically (playing on Murphy’s Law as the
root cause of project problems). Although wastage (time,
materials, labour etc) attributed to Murphy’s site visits has not
been quantified in this study, the results have serious
ramifications for the construction industry. Indeed, the call for
a ‘sustainable’ construction industry (DETR 2000) must surely
be in jeopardy if the majority of projects undertaken in the UK
cannot meet the requirements of Egan’s (1998) agenda for
change. However, let us not be complacent and regard projects
claiming to have ‘zero defects’ as being free from Murphy’s
work. UK construction cannot benefit from projects which are
handed over ‘defect free’ but which huge wastage during their
construction. This is to deny Murphy’s work and could be said
to be akin to ‘spin doctoring’ the reality of the industry.
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From ‘Procurement System’ to ‘Delivery
System’

An Important Step in the Process of Construction Business
Development

Bob Hindle' & George Mbuthia'

Abstract

Building procurement has been defined as “the amalgam of activities
undertaken by a client to obtain a building” (Franks, 1990), or “the
organisational structure adopted by the client for the management of
the design and construction of a building” (Masterman, 1992). These
definitions were most appropriate while referring to the traditional
design-bid-build method, emphasising as they did the client role in
initiating and organising the process. However, there has been a
move away from the traditional building business processes and an
increasing use of alternative delivery methods for the construction of
facilities. This change has been client led, for the most part, however,
contractors have also championed the use of non-traditional systems
such as management contracting, design-build and build-operate-
transfer. These systems have had the effect of changing the business
perspectives of construction firms, from passive participants in a
prescriptive process, to proactive problem solvers who deliver
construction products.

Long accustomed to traditional consultant-led contracting,
construction companies have had to adjust their thinking to take
charge of the entire process from design to handover and in some
cases, initiating the process, financing, building and managing the
finished product. This is more in keeping with the prevailing practice
in other industries where innovation springs from the supply side of
the industry in response to changes in demand.

This paper describes the shift in thinking that is needed for
construction firms that wish to ‘evolve’ and the effect of this
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phenomenon in terms of construction delivery. It contends that the
effect of these trends in construction has been such that building
procurement systems are now more appropriately referred to as
project delivery systems.

Keywords: Project delivery systems; Building procurement systems;
Business process development; Change.

Introduction

It is common cause that the principal cause of interest in the
development of alternative procurement systems in recent
years has been pressure emanating from customers / clients of
the industry. This is especially so for those frequent buyers of
buildings (experienced clients) who have become dissatisfied
with the outcome of the traditional set of services and the lack
of value for money in the resultant product. In effect, demand
side pressure rather than supply side innovation. Indeed, in
countries where the construction industry evolved in much the
same way as in Britain or who have adopted this model,
construction is thought to be a ‘basket case’ of an industry
(Bowley 1966, Ball 1988, Groak 1993, Egan 1998). One that
has neglected process development for more than one hundred
years, primarily because of a social structure shaped by
traditional professions with a legal monopoly to act as
gatekeepers to market entry and, in this way, to become
surrogate customers for contractors (Lewis & Cheetham 1993,
Hindle 1998b).

These role-players have resisted change, demonstrated
leadership incompetence and have stifled process innovation
(Hindle 1998a and 1998b), resulting in an industry that fits
Porter’s (1980) definition of a ‘Fragmented Industry’ that is
‘stuck’. So ‘stuck’ that, unlike other modern industries it is
thought to be incapable of self-development, (Bowley 1966,
Ball 1988, DPW 1997). Evidence of this is to be found in the
fact that in many countries government has intervened to form
a ‘Development Board’ tasked with construction industry
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development. This includes many developing countries where
they wish to build capacity, such as Kenya, Tanzania,
Malaysia, Singapore and South Africa but also in developed
countries such as Britain. Despite this, there has been very
little evidence of success (Ofori 1991), however, recent
developments in Singapore are noteworthy and in Britain
where much change is taking place by virtue of the
Governments promotion of it through procurement policy and
encouragement, resulting from the initial impetus generated by
the reports of Latham (1994) and Egan (1998).

Despite the severe disadvantages and barriers to development
resulting from the structure and practices of the construction
industry, there are some role players who could be said to be
‘evolving’, through the adoption of ‘proven business practices’
found in other industries. In most cases, it starts with the
simple realisation that there is a customer for each project.
Such is the case of the British firm Bovis, evidenced by the
words of its then CEO Sir Frank Lampl who stated:
“If you ask me what is the basis of our success, it is the
recognition that there is a client. Without a client you are
nothing. For years the construction industry has worked as
if there wasn’t a client. If they did recognise him, it was as
the enemy.” Lampl (1999)

Bovis could be classified, together with a select group of other
construction firms, as ‘leading-edge’ in terms of business
development. These firms that have ‘taken-on-board’ sound
business practices found in other disciplines, particularly
marketing. An example of this is to be found in the fact that
their business strategy is one of building relationships with
customers and of counting success in terms of ‘repeat
business’.

The role of procurement research

Since the advent of the term Building Procurement Systems in
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the UK in the 1980’s there has been much growth in the
number of alternative procurement systems but more so in the
body of knowledge. This can be evidenced by the number of
books, related journals and research papers, most emanating
from the formation and work of Working Group-W92
‘Procurement Systems’ in the International Council for
Building Research Studies and Documentation (CIB).
However, despite the fact that this is a very popular and
productive research area there is an impression that though
much is being written we are not finding significant
developments in the direction of the discipline. In fact, we
seem to have undone some of the earliest work because, as yet,
there is no commonly accepted definition of construction
procurement (McDermott 1999:18). Indeed, a discussion took
place at the Ching Mai conference that resulted from Green’s
(1999) presentation when he suggested that the discipline
seemed to have ‘plateaued’.

The growth in procurement systems theory and practice, offer
the most tangible sign that construction process development is
indeed taking place. However, there are few signs that this is
the primary focus of research in this area, an observation based
upon the apparent lack of linkage to the wider body of
knowledge of business science and proven business practices
in particular.

A demonstration of this shortcoming can be found in Cox and
Thompson (1998) who dismiss present construction
procurement theory because it falls short of proper
procurement practice, e.g., consideration of all variables in the
commercial environment to maximise purchaser’s objectives
including issues of outsourcing, make or buy decision, optimal
sourcing relationships and supply chain management. This
assumes procurement decisions need to be all encompassing,
or consider matters of the environment in depth, which may
not be the case as the cost implications to the client of the
purchase will determine the level of detail (and therefore
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energy and cost) put into making the decision.

This paper offers a potential reason why this apparent lack of
development in procurement theory may have occurred, whilst
commenting on recent changes in terminology that suggests a
need to re-orientation or thinking in order to find direction.

More than Semantics?

The term ‘Procurement Systems* is relatively new, in fact it is
not yet fully accepted at all levels of the industry (contractors
think of procurement in terms of their need to procure resources,
(Hindle 1995). Though there is evidence to show that
*procurement of buildings' was a term used in the mid seventies
in the public sector, it has only been in common use in British-
influenced construction environments for little more than a
decade, and one of the first to use the term was Franks (1984).
Prior to this date, a number of terms were used, most often
“contractual systems' or *Contractual Methods', (See for instance
Waters 1982, and Ashworth 1983). A survey of the output of
CIB W92 will reveal that most of the work has been produced
by academics of British origin or from countries where the
British model and influence is found. Only recently have
academics in the USA begun to use the term, notably John B
Miller (Miller 1998). However, it would seem that the term
‘Project Delivery Systems’ growing and more has become a
more popular term in the USA, where a business approach to
things is often the norm, (See for instance Lourie 1997,
Kochnar & Sanvido 1999, Parsons 1999, Feniosky & Tamaki
2001).

But are they describing the same thing? According to Sanvido
& Kochnar (1999), a building procurement system is the
process by which an owner buys or acquires design and
construction services for a project, whilst a project delivery
system defines the relationships, roles and responsibilities of
the parties and the sequence of activities required to provide a
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facility. The project delivery system organises the various
participants into a team to deliver the intended facility, while
the building procurement system is defined by the sequence of
activities the owner uses to select the project team. Is this not
a better way for an industry to approach its systems?

Market Orientation

Clearly the orientation of the term ‘building procurement’ is that
of a customer or client who requires a facility and is concerned
with the process that client faces in this event. It is likely that
the term was coined by consultants who are engaged to help
customers who were faced with the protracted and daunting task
of construction. The term ‘Procurement Systems’ was adopted
readily by academics and consultants, particularly quantity
surveyors and architects. That the traditional professions
accepted the term so readily was, perhaps, because it helped to
reinforce their position in the hierarchic structure of the

CLIENTS
VIEW
Complicated procedure for acquiring product
=
Attended by
Consultants who Contractors are
Control the process SELECTED late

In the process

Figure 1. A Procurement Systems Approach to construction
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construction industry in times of change (Hindle 1995). This
can be seen in the way that most papers and books on the topic
largely ignore the role of construction firms as leaders of the
process, promoting the assumption that all procurement systems
must be overseen by the built environment professions, (See for
instance Franks 1990 and Turner 1990).

Range of products
& Property solutior
on offer

CONSTRUCTOR
ORGANISATIONS
Offer products & solutic
to customer needs

Figure 2. A Market Orientated Approach to Construction Markets

This term though, whilst it may have helped professions to
maintain control of the process, changed the emphasis from one
that described the construction process as seen by those involved
in it, to one that considered the process from the customers
vantage point. This development is contrary to sound business
practice, which holds that product and service providers, after
analysing the needs of their potential customers, market their
products and services to them and in the process develop
business process models. Such a concept requires its exponents
to think in terms of systems of delivery, rather than how the
customer engages in the market. In this way the term
‘procurement systems’ can be seen to demonstrate a lack market
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orientation by the entities involved in that industry. Figures 1
and 2 demonstrate the difference between these two ‘vantage
points’. When firms are able to adopt a market orientation they
think in terms of service or product ‘delivery systems’ rather
than ‘procurement systems’.

The argument for the use of project delivery systems rather
than building procurement systems is more than just a semantic
one, therefore, and deals squarely with the perception role-
players have of their role in the construction process.

Conclusions

In order for construction role-players to take control of their
own destiny they need to adopt sound business practices. A
complete rethink of business process is needed. This must
start with the adoption of marketing and ‘market orientation’.
This type of change is hampered by the orientation of
traditional consultants who have promoted their way of
thinking by the use of the term ‘building procurement
systems’. Adoption of the term ‘project or construction
delivery systems’ would be an important step towards self-
development.

It is likely that this lack of market orientation will also explain
why procurement systems development seems not to be
advancing as fast as it could or should have.
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Towards Achieving More Effective
Construction Procurement Through
Information.

David M Jaggar', Andrew Ross', Peter E D Love® & Jim
Smith’

Abstract

In recent years a number of reports and studies have been carried out,
each recommending, in a variety of ways, more holistic, harmonious

and cooperative approaches to construction procurement, in order to

achieve greater benefits to construction clients, by providing the best
quality for their required projects, whilst optimising the cost and time
implications for the delivery of such projects.

As a result of pressures, led by public client bodies acting as best
practice clients, there has been a move away from the traditional,
financially driven competitive lump sum tendering strategies, in order
to overcome the separation of design and construction, with all the
various difficulties and problems such approaches bring. Today, many
contracts are based on Design and Build approaches, with partnership
agreements, either at project or strategic level, providing a more
cooperative environment for all concerned and, equally importantly,
an environment where more effective feedback is provided, thus
facilitating action learning for the benefit of all. PFI type
arrangements are also much in evidence, due to the need to pass the
burden of funding the project from the client to the provider, allowing
for much more consideration to be given to the long term use of the
building, during its life.

Latest recommendations for government project procurement is the
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use of Prime Contracting which extends the use of Design and Build,
where a single supplier is responsible for the design and construction
of the facility, to one where the supplier is required to have a well-
established relationship with a supply chain of reliable suppliers of
quality products, with the aim of providing a facility which is fit for
its purpose.

Whilst recognising that improvements have taken place and are
continuing to take place, in construction procurement, this paper
suggests that there still remains a fundamental hurdle to overcome,
that being the need to remove mistrust and uncertainty, due to the lack
of transparency in project information. A further disadvantage of such
opacity is that it creates the need for unnecessary translations of
project information to suit the needs of the various users involved in
the supply chain, from design through to hand over of the project.

This paper sets out to analyse the nature of construction information
and to consider what changes are necessary, including information
organisation through classification, in order to provide the necessary
information resources to facilitate effective communications between
the various contributors to the procurement process. Without such
improvements, the drive towards greater harmony and understanding
will remain largely unachievable.

Keywords: Construction procurement, partnering, information
management

Introduction

Unfortunately, there is no one perfect procurement strategy.
Each individual approach will be more or less effective in a
given circumstance. Researchers have developed a range of
decision modelling techniques in order to attempt to select a
procurement strategy, in which, in a given situation, the
benefits outweigh the disadvantages.

It is perhaps worth reviewing, at this stage, precisely what is
required of a procurement strategy. Put very simply it is an
attempt to optimise the triangle of cost, time and quality for the
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benefit of the client. Unfortunately, these three expectations
are usually competing with each other. For example, a very
short construction time may well lead to higher costs. Low
costs will usually lead to lower quality so, ultimately, a
compromise must be sought which gives the best balance for a
particular circumstance, as interpreted by the design team,
acting on behalf of the client.

In identifying the most appropriate procurement strategy to
achieve the optimal balance of time, cost and quality, the
following criteria should be considered:
e The economic use of construction resources
¢ The need for the contractor to contribute to the design
as well as the construction process.
e The incentive to make production cost savings and
their subsequent control
e Continuity of work
e Risk and the assessment of who should bear it

Risk, and whether it should be retained, avoided or transferred,
is very much at the centre of any procurement strategy. Risk is
not only financial but also encompasses the achievement of the
required quality and whether the project programme of
activities is completed to schedule Current practice is to assess
risk in terms of cost, which can be used as a common
denominator to measure all risks.

Risk can be broadly classified as follows (Latham, 1994)

e Fundamental: War damage, nuclear pollution, supersonic
bangs

e Pure : Fire damage, storm

e Particular: Collapse, subsidence, vibration, removal of
support

e Speculative risks: Ground conditions, inflation, weather,
shortages and taxes

All of these risks can be transferred by the client to the
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contractor. However the judgement to be made is whether the
risk is better born by the client, as he/she may be better able to
manage it, or perhaps commercially, it is likely that the
carrying of the risk by the client will prove to be a lower cost
than that included in the contractor's premium.

It is also worth stressing that, what might be seen as an
appropriate strategy concerning risk in, for example, the
United Kingdom, may be seen as entirely inappropriate in
another country, due to cultural differences.

As a result of these misgivings, the use of the design and build
method of contracting increased dramatically in the 1990's
going from a 10% share during the 1980's up to a 30 % share
of the construction procurement market in 1995 and a 41 %
share in 1998, with traditional procurement going from 44 %
share in 1995 down to a 28% share in 1998with management
contracting declining to a 10% share, as evidenced by the latest
survey carried out by Davis, Langdon and Everest (RICS 2000)

Future procurement strategies

Unfortunately, certainly within the United Kingdom, the
construction industry still remains, in many cases, unable to
perform, in terms of delivering projects of the right quality at
the right price and at the right time. Stark evidence of such
under performance has been highlighted in a recent report
Benchmarking the Government Client Stage Two Study
Document (December 1999) where, failure to deliver buildings
on time and within budget, was found to occur in over 70 % of

projects.

As aresult of these failures a number of major reports have
been commissioned at Government level addressing the
problems facing the United Kingdom construction industry and
what measures are required to bring about the necessary
improvements. Construction procurement strategies make up
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the main focus of all these reports.

The first major report was produced by Sir Michael Latham (1994a)
many of the recommendations of which have been largely ignored. It
sought the views of contractors and key private and public sector
clients and set out a clear action plan, which if implemented, would
potentially make efficiency savings in the order of 30% in total
construction costs over 5 years. An additional key recommendation
was that the government itself should commit to becoming a best
practice client.

Amongst the many recommendations the following were the most
significant:

o Legislative procedures to simplify the resolution of
disputes through mediation, reconciliation and
adjudication as discussed earlier, together with ensuring
prompt payment for work carried out. Much of this was
implemented through the introduced in 1996, of the
Construction Act.(1996)

e The establishment of a single organisation to bring
together all sections of the industry and clients. This
resulted in the establishment of the Construction Industry
Board. It also led to the establishment of the Construction
Clients Forum, a separate organisation, representing
clients .

e The publication of a number of guides, checklists and
codes of best practice concerning various aspects of the
procurement, design and construction processes.

Following on from the Latham report was "Rethinking
Construction" ( Sir John Egan 1998). This report set out a
number of key drivers and processes which need to be put in
place to secure significant improvements in construction
performance. These are listed below:

The five key drivers identified to achieve better construction
were:
1. Committed leadership
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2.
3.
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Focus on the customer
Integration of the process and the team around the project

4. A quality driven agenda

5

Commitment to people

The four key processes needed to achieve change were:

L.

3.

Partnering the Supply Chain by establishing long term
relationships based on continuous improvement with a
supply chain.

A sustained programme of improvements for the
production and delivery of components.

Integration and focus on the construction process and on
meeting the needs of the end user.

4. Elimination of waste in the construction process.

Together with increases in:
e Predictability of projected cost and time estimates by 10%

Productivity by 10%
Turnover and profits by 10%

As a result of all these various initiatives and pressures, six
essential requirements for all construction projects have been
proposed for the effective procurement and management of
construction (Modernising Construction 2001):

Contractor Selection
e Contractors should be selected on the basis of achieving

Jong term sustainable value for money and not just lowest
price.

Integrated Design and Construction
e Construction design should not be a separate process but

be integrated with the whole construction process so that
the design team can take more responsibility for the
implications of their design, including cost, quality,
buildability and the health and safety of those required to
construct, renovate, refurbish, maintain and demolish

buildings.
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Better Planning
Sufficient time should be given to planning before
commencing construction. This involves:

e Getting the construction sequence right.

e The assessment of risk and its management

e Carrying out value management

Project management
It is necessary to establish reliable project management. The

characteristics of good management are:
Comprehensive understanding

o Detailed knowledge of risks

e Regular monitoring

o Effective communication

Benchmarking

e The performance of construction projects should be
measured to assess whether cost, time and quality
requirements are being met. Additionally it is necessary to
learn to disseminate these findings for future projects

Fair Price and Better Value

o Contractors should be remunerated in a way that
encourages them to deliver good quality construction on
time and to budget.

Information System

e A further essential requirement to bring about better
construction performance is the development of a
comprehensive information system, underpinned by
information technology, which facilitates the accurate and
rapid provision, manipulation and assembly of the
specific information needs of all those concerned in the
design, construction and operation of construction
projects over their total life cycle, as a basis for their
effective and efficient management.

Perhaps the main movement for change that comes out of all
these reports and initiatives is the move towards greater
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harmony and spirit of cooperation between the various parties
involved in the procurement process and the elimination of the
adversarial culture with all the difficulties, tensions and
conflicts, that so often prevail within the construction industry.

Partnering is, without doubt, seen as the way towards
achieving many of the improvements reported above, if a
modern, forward thinking, innovative construction industry is
to be established.

Partnering, whether at project or strategic level, is based on
encouraging better relationships between all the parties, and
relies on the establishment of trust. It is a management tool,
intended to promote more co-operative working between the
various contracting parties involved in a construction project.
The primary objective is to establish the shared goal of
completing the work needed in a cost effective and timely
manner to the mutual benefit of all concerned.

Protagonists of partnering have identified the following
specific benefits from clients and contractors working together,
which help in the achievement of better value:
e Reduction of the need for time consuming and expensive
design changes
o Reduction of expensive disputes leading towards costly
and lengthy litigation
e Integration of the supply chain
e Replication of good practice from earlier projects
¢ Encouraging the contractor to contribute towards
developing more efficient and effective design and
construction solutions
¢ Improvement of project performance during its lifetime.
e Development of more integrated and shared information
systems, providing greater transparency and specificity
for the various parties involved.

Whether or not partnering will prove to be the panacea that its
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various supporters claim, only time will tell. It is perhaps
worth pointing out that such approaches are not new and
similar arrangements and strategies have been deployed under
various pretexts over many years (serial contracting, for
instance) with limited success. Issues of probity in public
tendering tend to work against any procurement strategy that
wishes to develop a continuing relationship between client and
contractor. Once the fragile bond of trust is breeched, the
whole process can be undermined. Partnering may also inhibit
competition and restrict the entry of new firms into the market.
Ironically, some contractors may object to its universal
adoption. Whilst a contractor may win a number of projects in
a medium/long term partnering relationship, a greater number
of unsuccessful contractors miss out on these projects, which
are now withdrawn from the market place.

Partnering is, without doubt, an excellent principle to follow
but, changing the culture of the construction industry's
participants to facilitate its full support, may prove difficult to
achieve, as the culture of a large number of clients and
professional construction organisations is still to seek contracts
with the lowest tenderer, irrespective of the ephemeral delights
of harmonious relationships. Perhaps the prospect of paying
less is just too tempting to many consumers — whether it is
groceries or buildings!

On a more serious point, a recent report highlighted the fact
that all involved in construction agree that they must abandon
adversarial practices, with the exception of quantity surveyors.
Cynically, this attitude by quantity surveyors could be because
they need to perpetuate adversarial relationships in order to
justify their existence.(Building 8™ June 2001)

The Modernising Construction report (Modernising
Construction 2001a) has recommended three procurement
strategies for use with central government departments'
construction projects, within the context of partnering
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arrangements aimed at bringing about the various
improvements sought in construction performance, which are
briefly referred to below:

1.  Design and Build

2. Prime Contracting

3. Public-Private Partnerships

Design and Build

This approach is recommended, by the Office of Government
Commerce, within a partnership arrangement, as one of the
major ways of procuring construction projects. So, traditional
forms of procurement are no longer the only method that
government can use to procure projects.

Prime Contracting

This is seen by the Office of Government Commerce as an
extension to design and build, in that the Prime Contractor is
expected to have a well established relationship with a supply
chain of reliable suppliers. The aim is to achieve increased
quality and value for money through better consistency in the
finished work and greater use of standardisation. Again
partnering is a pivotal component of this approach.

Public-Private Partnerships

Here a supplier is contracted to build a public facility or
infrastructure such as a hospital, bridge or tunnel, or a prison
and also to be responsible for running the service the particular
facility is providing, usually over a concession period of, for
example, 30 years. In this way the risks associated with
providing the service are transferred to those best able to
manage them. Again the principle of partnering, both at project
and strategic level, is an integral requirement if a successful
outcome is to be achieved.
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Further improvements

Despite all these admirable developments, which incidentally
have been advocated under various guises since the 1940's
(Simon 1944), (Emmerson 1962), (Banwell 1964) there is still,
in the view of the authors, a fundamental problem remaining,
which is the fact that project information reflects the product
to be established namely the building, rather than the processes
needed to achieve it. It is not capable of transposition from one
manifestation to another and therefore specific information
needs, at specific points in time, for specific purposes, remains
largely unachievable. It is for this reason that so much mistrust
prevails within the industry, which will not be eliminated
unless there are fundamental changes in nature, form and
content of the information used to describe construction.

Such limitations have also been recognised by Rowlinson et al
(2000) who suggests that, to underpin successful partnering,
there is a need for improved communication and information
flow. This view is further echoed by Lee et al (2000) who are
developing a process protocol in order to provide " a common
set of definitions, documentation and procedures, that provide
the basis to allow a wide range of organisations, involved in a
particular construction project, to work together, seamlessly".
Kagioglou'et al (1998).

Work by Edum-Fotwe et al (2000) has also shown that
construction is essentially an information transaction process
and that information should be treated as a resource, for use by
the various parties involved in the procurement of construction
projects.

Thus designers find it difficult to accurately model the
resources needed in the construction process. As a result often
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Fig 1: Steps necessary to bring about better construction
performance (adapted from Modernising Construction)
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In order to bring about the above improvements in performance the following is needed:

The development of a comprehensive information system, underpinned by information technology, which
facilitates the accurate and rapid provision, manipulation and assembly of the specific information needs
of all those concerned in the design, construction and operation of construction projects over their total
life cycle as a basis for their effective and efficient management
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sub-optimal solutions are produced, as the dynamics of the
construction process are difficult to identify. Additionally,
constructors, when developing their process model from
product stated design solutions, have great difficulty in
deriving accurate and realistic solutions, especially where
competitive tendering is deployed and thus financial
allocations are established before the establishment of the
detailed process model.

However for this to happen, there have to be some parallel
developments in information systems and their management in
order to capture the opportunities of greater transparency
offered by the developing of more open approaches to
construction procurement. The present time is an ideal
opportunity to develop information systems which are project
related rather than developed primarily for use by each specific
contributor in the design and construction process. In the past
there have been a number of developments attempting to
provide more effective information management, ranging from
radical approaches, such as that proposed under the
Operational Bill (Forbes W S and Scoyles ER 1963), the SIB
classification system (CIB W74 Information Co-ordination for
the Building Process 1986), the British Property Federation
System (British Property Federation 1983) and civil
engineering tendering documentation (Institution of Civil
Engineers 1985) through to more cosmetic recommendations,
such as developed by the DOE (PSA 1978), the CPI
(Coordinated Project Information Committee 1987) and
Uniclass (Construction Project Information Committee 1996).
Most of these approaches, in the past, have tended to lead to
fragmentation and thus poor portability and have tended, as a
result, only to serve the needs of each particular interest.
Through developments such as SfB, the CPI and, latterly,
Uniclass, which allow us to organise our information through
classification, there is now a real opportunity to utilise
information technology so that a comprehensive information
system can be developed. Such developments will facilitate the
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accurate and rapid provision, manipulation and assembly of
the specific information needs of all those concerned in the
design, construction and operation of construction projects,
over their total life cycle, as a basis for effective and efficient

management.
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A Comparative Study of Safety in Culture the
Construction Industry of Britain and the

Caribbean
Summary of the Findings.

Steven J. Peckitt', AL Glendon? & R.T. Booth®

Abstract

This cross cultural study of safety culture* examines occupational
health and safety related attitudes and safety management practices in
the construction industry in the Anglophone Caribbean" and Britain
using both quantitative and qualitative techniques derived from the
social sciences. Documentary and observational information is
combined with the results derived from attitude scales and audits of
site behaviours and management systems to produce a holistic and
triangulated analysis of safety culture.

Bandura's (1977, 1986, 1991) Social Cognitive theory provides the
conceptual framework for this study, highlighting the triadic and
reciprocal relationships between cognition, behaviour and
environment. This work explores cognitive issues such as risk
perception, locus of control, accident causation beliefs and safety
management responsibilities using safety climate tools. It examines
specific behavioural factors through site safety auditing, safety
management systems appraisal and interviews. It considers the impact
of environmental or situational factors, such as occupational health
and safety legislation, its enforcement and societal values, upon health

! Health and Safety Executive, St. Dunstan’s House, 201-211 Borough High
St. London SE1 1GZ

2 School of Applied Psychology, Griffith University, PMB 50 Gold Coast
Mail Centre, Queensland 9726, Australia

3 Health & Safety Unit, School of Engincering & Applied Science, Aston
University, Birmingham B4 7ET

* In this study the term safety culture relates to occupational safety and health
risk management.

5 This study collected data in the following English speaking Caribbean
countries - Anguilla, Barbados, Guyana, J amaica, St. Lucia, St. Vincent,
Trinidad & Tobago
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and safety performance.

Accident and ill-health data for the construction industry suggest that
the comparatively highly developed societal safety management
systems of legislation, inspection and consultation in GB have not
resulted in lower rates of death and ill health compared with the
Caribbean. This study highlights the importance of the influence of
societal culture, the construction process and local environment upon
safety culture in the construction industry. This research demonstrates
that the safety culture paradigm is not just a catch all phrase or label
for best practice, but is a holistic way of thinking about risk
management which allows for identification of underlying causal
factors behind safety performance in complex sociotechnical systems.

Keywords: cross-cultural study, safety, attitudes, safety management
practices, Caribbean, UK.

Introduction

In most societies, the construction of structures is integral to
human activity providing, inter alia, places for shelter,
business, religious ceremonies and learning. The construction
industry produces the built environment, creates employment
and generates wealth. Small businesses specialist in one of
numerous different construction related activities, dominate the
industry resulting in a competitive, complex, dynamic and
fragmented industry. The construction industry is commonly
considered to be dangerous, difficult and dirty, and is one of
the most hazardous land-based industrial activities, producing
numerous serious accidents and cases of ill health to workers
and members of the public.

The concept of safety culture is concerned with managing
health and safety risks. The Advisory Committee on the Safety
of Nuclear Installations (ACSNI) study group on human
factors, provided one of the most quoted definitions of safety
culture: the product of individual and group values, attitudes,
perceptions, competencies, and patterns of behaviour that
determine the commitment to, and proficiency of, an
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organisation's health and safety management (HSC, 1993).
Geller (1994) proposes the concept of Total Safety Culture,
identifying personal (knowledge, skills, abilities, motivation,
personality); hehavioural (compliance, coaching, recognition,
communication); and environmental (equipment, tools,
machines, housekeeping, environment, engineering) factors as
key aspects of safety culture. One of the most simple and
general, but useful, definitions of safety culture is: aspects of
culture that affect safety (Waring, 1992).

The aim of this research projectiii6 was to examine health and
safety risk management in the construction industry in two
different parts of the world in order to gain a better
understanding of factors that significantly impact upon the
safety culture of this industry. This paper briefly describes
some key findings from this study, highlighting significant
attitudes. behaviours and situations that were found to impact
upon the safety culture of the construction industry in Britain
and in seven Anglophone Caribbean countries in the last
decade of the twentieth century. It examines the following
specific issues: '
1) standards of construction site health and safety;
2) construction worker attitudes to health and safety related
issues;
3) construction companies health and safety management
practices;
4) societal factors that impact upon the safety culture of the
construction industry, including legislation and societal
values.

Methodology

Cooper (1993), Geller (1994) and Cameron (1997) advocate
the use of Bandura’s (1977) Social Learning theory for the

% This research was supported by Aston University and the Health and Safety
Executive. The views expressed are those of the authors and do not
necessary represent the views of the HSE.



198 Safety Culture in Britain and Caribbean - Peckitt et al

analysis of safety culture. Bandura’s theory can be used to
model of safety culture, where safety culture is represented the
dynamic reciprocal relationship between group members’
perceptions and attitudes towards safety (cognition); their job
related actions (behaviour); and the effectiveness of health and
safety management systems (environment/situation) (Cooper
and Phillips, 1995). The focus of this model can be extended
from organisations to the industry level by viewing safety
management practices as behaviours and the influence of
external influences, including legislation, economics, history
and climate as situational factors (Figure 1). This reciprocal
model recognises that the strength of each element may be
different in any given situation. Describing a safety culture as
good/positive or poor/negative equates with the possession of
characteristics identified as being effective or ineffective for
controlling occupational risks to health and safety in their
operating environment.

Internal
Psychological factors

-,

COGNITION
attitudes;, beliefs, perceptions
safety climate: attitude scale

interview
N e e e e e
External
Observable factors
BEHAVIOUR » '
: ENVIRONMENT
Risk management :
= F5 i H climate ecotiomics
risk taking history regulation
. audit and observation equipment y.

Figure 1 Reciprocally determined model of safety culture
(after Bandura, 1977 and Cooper, 1993)

Combinations of psychological and ethnographic methods have
been deemed to be the most appropriate tools for examining
safety culture (Schein, 1990; Guest, et al. 1994). An
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organisation’s safety management system, the prevailing safety
climate and daily goal directed safety behaviour can be
evaluated making it possible to assess safety culture in a
meaningful way (Cameron, 1997). Attitudes can be measured
using a safety climate tool, while work behaviours and
situational factors can be assessed by a variety of techniques
including audit, literature review, direct observation and
questioning (see Appendix 1 for a summary the tools used for
data collection). This triangulation of information sources
provides a check against observer bias and provides
verification of the emergent conclusions (Bryman, 1988).

Cognition

Safety climate scales developed by Leather (1987, 1988) and
Phillips, et al. (1994) to examine workers’ attitudes to safety-
related issues in the British construction industry are
incorporated into this study. In addition, an eleven-item
interview schedule was developed by the first author to
examine factors that Hinze (1981) found to influence accident
rates on sites in the USA, including: size of working groups;
inter-worker relations; and nature of deadlines.

Site Behaviours and Practices

A construction site safety audit tool, developed and validated
by Cooper, et al. (1991), was used to measure aspects of
construction site safety in the Caribbean. The results from the
original British study are used as comparative data with the
Caribbean audit scores (see Table 1). In addition to audit and
general site observations, site safety management arrangements
were explored during Caribbean head office and site
interviews.

Situation

The characteristics of the industry, regulatory frameworks, and
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other relevant societal factors were examined through
interview, literature review and observation.

In the Anglophone Caribbean, 59 sites were audited and
interviews were conducted with 153 site workers, 61 managers
and directors, and government inspectors and heads of
representative bodies. In Britain, site safety standards and
safety management auditing was undertaken on three major
contracts of the Jubilee Line Extension Project (JLEP)’
Ninety-four British construction workers employed on the
JLEP, provided responses to the safety climate scales.

Results

1) Construction site safety
The results of site safety auditing highlight similarities and
distinct cultural differences between the two construction
industry cultures. The Caribbean Region scored an average
site safety score of 57%, compared with an average score of
77% for British sites (Table 1).

Table 1
Mean Site Audit Results (% Safe) for British and Caribbean sites
Audit Category British Caribbean Sample
Sample* n=57
n=27

Housekeeping 77 78
Scaffolding 79 45
Access 81 71
Personal Protective Equipment 71 33

(PPE)

Mean Score 77 57

*The combined pre-intervention baseline scores from the site audits
conducted by UMIST researchers for HSE (Duff, et al. 1993;
Robertson, et al. 1999) provide a comparable sample of British
construction sites.

The two samples achieved almost identical average scores for

7 Not reported in this paper
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the Housekeeping category of the audit, while the Caribbean
sites produced a marginally lower average score for the Access
category and significantly lower scores than the British sample
on the Scaffold and PPE categories. Housekeeping was good
in both samples, but methods for gaining access to heights and
the provision of PPE and scaffolding are areas of cultural
difference.

Wooden scaffolding predominates in the Caribbean, while
metal scaffolding is the norm in Britain. Edge protection and
complete boarding to working platforms are rare in the
Caribbean, but are recognised standards in the British
construction industry. These results correspond with findings
of Rowlinson and Linguard (1996), who, using the same
measure in Hong Kong where bamboo scaffolding is common,
found that the scaffolding category emerges as the most
culturally influenced category on the UMIST site auditing tool
and the hardest area in which to achieve behavioural change.
Personal protective equipment provision was variable, but
generally poor in the Caribbean. Workers readily wore
protective equipment, i.e., hard hats, goggles, gloves, and
facemasks, when the contractor provided them. Ladders are
custom made out of wood on sites in the Caribbean, but factory
manufactured from wood or metal in Britain. Compared with
Britain, hazardous chemicals were not as common on
Caribbean construction sites due primarily to climatic and
cconomic imperatives that result in the use of different
construction designs, materials, finishes, systems of work and
techniques. The Caribbean was more labour intensive with
relatively low levels of mechanisation when compared with
Britain, and where used, plant was often poorly guarded and
maintained.

2) Safety Climate
The results of the analysis of the attitudinal data provided by
construction workers in Britain and the Caribbean indicates
that there is broad correspondence on the key dimensions of
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each safety climate. Factor analysis of the data determined
that the principal factor is the interaction between managers
and workers. The other factors identified include workers’
perceptions of risk, work experience, sense of rushing and
safety communications, corresponding with the findings of
Dedobbleer and Beland (1991).

In addition to the shared aspects of safety climate, the two
samples demonstrate significant differences. Caribbean
workers responded less positively to safety climate items
relating to management behaviours in comparison with their
British counterparts, but were more positive with respect to the
items relating to the foreman's and their own actions with
respect to safety, than was the British sample. Compared with
the Caribbean sample, the British sample recorded higher
scores on items relating to feeling rushed and that there was a
significant chance of them having an accident. Caribbean
workers scored higher than the British sample on the items
relating to risk perception, sense of individual control over
safety, communications and relations with their work-mates,
and enjoyment of working on site. Less than a quarter of
British workers stated that they discuss personal problems with
their colleagues, less than a half stated that they enjoyed their
work, while two-thirds responded that they experienced
impossible deadlines and that they had to rush to finish off

work.

3) Safety management practices
The majority of small construction companies that dominate
the industry worldwide tend to have slim management
structures, with little bureaucracy and no formal safety
management systems. Risk assessments, safety policies, safety
committees and documented safety management systems were
virtually absent in the Caribbean. Directors and project
managers were often unaware of their duties under health and
safety legislation, including reporting accidents. Caribbean
directors stated that they did not take occupational health and
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safety legislation or international standards into consideration
when tendering for works, or price for safety items in their
tender bids. There was a general absence of formal health and
safety training specific to the construction industry in the
Caribbean and there was no equivalent of the British
Construction Industry Training Board (CITB).

In Britain the effectiveness of contractors’ safety management
systems varies both with size and activity (Birchall and
Finlayson, 1996). Civil engineering contractors tend to have
more sophisticated and effective safety management systems
than do the commercial building and housing contractors. The
medium and small construction contractors, who dominate the
British construction industry, only rarely have effective safety
management systems. In particular, the risk assessment
process, communication of information and employee
involvement is poor in many organisations. Health and safety
training for managers, supervisors and workers is often
lacking, despite the existence of national training
organisations. Construction managers in Britain commonly
view safety as a cost that conflicts with production and
therefore take little direct interest in it and ignore safe systems
of work when they feel strong programme and financial
pressures (Leather, 1987).

Site managers with experience of working in both the
Caribbean and Britain stated that they had to carry out a far
greater degree of control of day-to-day site activities in the
Caribbean due to the lack of engineers, skilled tradesmen and
supervisors. Directors, managers and foremen stated that there
were good relations on site between workers and site
managers, stressing the importance of open communications
and the need to consult with workers. Site relations tended to
be more paternalistic on Caribbean sites, with less emphasis on
efficiency and speed. Both foremen and managers across the
Caribbean stated that you had to get the respect of the workers
in order to get them to work hard and that workers do not like
pressure and will walk off the job if shouted at or pressed to
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work faster or harder.

4) Industry characteristics
The stereotypical image of the British construction industry is
that it is a dirty, noisy, dangerous, inconveniencing activity
undertaken by hard living men, employed by unscrupulous
contractors. There is little job security, little training and
generally low academic entry requirements to the industry.
The pressures of tight work schedules are compounded by
bonus payment systems and “pay when paid” clauses. Sharp
practices of many small builders, some of which border on
fraud, perpetuate the image of the dishonest and incompetent
cowboy builder frequently portrayed in British television
dramas and documentaries.

Latham (1994) describes the British construction industry as
litigious with conflict, adversarial attitudes, fragmented
organisation and a lack of trust resulting in over 1000 writs
being issued each year. Competitive tendering, programme
pressures and the use of penalty clauses all set up pressures
that conflict with safety management. Time and cost pressures
result in risks being ignored and the law being broken with the
consent of supervisors and managers. The requirement for
high-speed project completion often results in poor planning, a
cost premium and an increased risk of accidents and mistakes
occurring. Competitive tendering limits the amount of
influence that builders have on designs, the degree of
innovation and investment in new technologies and prevents
collaboration between architects, engineers and builders
(Atkin, et al. 1995).

The fragmented relationships between clients, consultants,
designers, contractors and subcontractors in the construction
industry in both regions results in difficulties such as
inadequate planning, disputes, nepotism, poor communications
and time delays. Caribbean projects frequently experience
delays due to client indecision, poor design briefs, design
changes, materials supply problems and late payment (Atherley
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and Lewis, 1992). Adversarial relationships, attitudes of the
work force, inefficient bureaucracies, lack of finance, low pay
and motivation, low productivity, political interference, poor
infrastructure, and skills and materials shortages are common
problems facing the construction industry in the Caribbean
(Lewis and Mugishagwe, 1993). However, compared with
Britain there is not the same degree of adversity, ‘cut-throat’
competition, imposition of unreasonable deadlines, or
litigation in the Caribbean. Only one of the Caribbean
companies studied had been to court over a contractual
dispute.

Project managers in the Caribbean who had experience of both
cultures stressed the slower pace of work compared with
British industry. In the Caribbean there was a lower level of
pressure on the workers and a slower pace of working. Bonus
schemes, tight time schedules, penalty clauses and litigation
were all uncommon in the Caribbean. Construction managers
with experience of both cultures stated that works of similar
size would take approximately twice as long in the Caribbean
generally, compared with Britain.

5) Societal factors
The nature of occupational health and safety regulation and the
impact of societal culture were examined and compared.
Occupational health and safety legislation applicable to
construction in the Caribbean varies from country to country,
is proscriptive and rarely enforced. Only Jamaica and Guyana
had comprehensive construction specific regulations, while
Trinidad and Tobago have a set of regulations relating
specifically to earthworks. Inspectors are rarely provided with
legal powers of prohibition and prosecution, or with adequate
technical equipment, and means of transport. On the whole
they are underpaid, handicapped by bureaucracy and excessive
delays in judicial proceedings and the low level of legal
penalties for violations.

The regulatory system for occupational health and safety in
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Britain is extensive and complex. The Health and Safety
Executive (HSE) is the organisation responsible for health and
safety in the British construction industry. HSE inspectors
have powers of immediate prohibition, improvement and
prosecution. Regulations forming a comprehensive regulatory
framework cover the whole construction process. In the mid-
1990s an average of 100 inspectors was devoted to inspect the
construction industry. HSE construction inspectors annually
carried out around 30,000 inspections, representing
approximately a quarter of all HSE inspections, issued around
a half of all HSE prohibition notices and conducted a third of
HSE prosecutions (HSC, 1996).

African-Caribbean people dominate the manual trades in the
construction industry of the Caribbean region. When
describing the important factors that impact upon construction
site safety in the Caribbean, African-Caribbean workers
stressed the values of freedom, love of life (joie de vivre),
social aspects of work and the willingness to take time to do
things. Caribbean workers scored items relating to interactions
with fellow workers, communications on site and enjoyment of
work higher than did British workers. A prevalent attitude
expressed by Caribbean workers was that British people live to
work whereas Caribbean people work to live. British culture,
biased towards individualism and low power distance, places
emphasis on the legal system, democratic power, technology
and the work ethic (Hofstede, 1980). British workers scored
higher the items related to rushing and risk-taking, highlighting
differences in the perception of pressure and time. The
common British cultural symbol of the fierce and determined
Bulldog, contrasts with Anansi the clever spider which is a
popular cultural figure amongst African-Caribbeans, derived
from West African folk tales. Table 2 summarises key
findings from this study.

Conclusion

Comparative profiles of the two safety cultures can be built up



207

CIB-2002

combining the significant factors identified in this study. The
radar map (Figure 2) provides a conceptual depiction of the

Table 2)
Construction Indust;

Safety Culture - Summary of Key Findings

CARIBBEAN |

BRITAIN

CONSTRUCTION WORKER ATTITUDES

function for

locus of control relatively high relatively low
risk perception relatively high relatively low
communications | relatively high relatively low
sense of rushing low high
CONSTRUCTION SITE BEHAVIOURS
housekeeping generally good generally good
ladders made on site - few manufactured - many
accidents accidents
scaffolds made from timber, made from metal
not used for storage | often used for material
of materials storage
edge protection rare | edge protection
generally good
PPE poor variable
techniques simple methods, ~often complex designs,
robust structures, common use of
limited use of technology
technology
CONSTRUCTION ORGANISATIONS
bonus schemes rare common
safety little proactive variable - good in civil
management safety management, | engineering,
systems safety seen as site poor in smaller

contractors, safety

foreman and often seen as a site
workers function
safety training rare national schemes
increasing
pressures financial and fierce finance and time
material supplies pressures
lack of specialist skills shortages
skills
dispute resolution | litigation rare frequent litigation
project contingency Taylorist approach
management approach
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CONSTRUCTION INDUSTRY
adversity little common
legislation little comprehensive
inspectors few many
enforcement rare common
approach negotiation rule based

SOCIETAL FACTORS
regulation little influence large influence
climate tropical temperate
use of technology | restricted extensive
life/work work to live live to work
relationship
Sfocus spirituality materialism
time time synchronous time sequential
risk risk averse risk taking
values joie de vivre PWE

Anansi smartness Bulldog spirit

safety culture of the construction industry in the Caribbean and
Britain. The data points are the key issues that emerge from
this study. Personal factors such as risk taking and locus of
control are positioned in the upper right hand third of the
diagram. Construction industry factors such as site relations,
training and safety management are located in the bottom third,
while societal factors occupy the left hand third of the diagram.

The data points are placed on a five-point scale rising from
zero at the centre of the map. The relative magnitude of each
data point within each safety culture is derived from results of
this study. The further the point away from the centre of the
map, the greater is the influence of that factor.

Positive influences within the safety culture of the British
construction industry include relatively high levels of
regulation, resources and formal safety management systems.
Negative influences include adversity, complex subcontracting
relationships, risk taking and rushing. Positive influences in
the safety culture of the Caribbean construction industry
include a strong personal locus of control for safety, high risk
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Figure 2 Radar map of the construction safety cultures of the Caribbean and Britain
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perception and relatively slow work pace. Both industries
suffer from a lack of job security and training, effective quality
management and trust .

Accident and ill-health data for the construction industry are
inherently unreliable due to the endemic fallure to report non-
fatal accidents, both in Britain and the Carlbbean and must
therefore be treated with caution. From available data the
accident rates for the Caribbean construction industry are
substantially less than those in the British construction industry
(Appendix 2). Between 1987 and 1991 the average fatal
accident incidence rate for employees in the British
construction industry was 9.7 (HSC, 1992). Averaging the
often-sketchy employment and accident data for Caribbean
states gives a regional fatal accident incidence rate of 1.7 for
the construction industry in 1990. The all accident incidence
rates for the Caribbean construction industry were generally
half the British figures.

Despite significant regulatory and site management efforts to
provide fall protection, falls account for half of all British
construction fatalities. In the Caribbean edge protection is
commonly lacking, fall arrest equipment is rare and working
platforms are not fully boarded. In the Caribbean the relatively
slow pace of work, sense of locus of control over safety and
risk are cultural factors that help to explain the relative lack of
falling accidents compared with Britain. Despite the common
occurrence of unprotected drops, mediating cultural factors
reduce the potential for falls, corresponding with Hinze's
(1996) Distractions Theory and Leather’s (1987) PAS Model.
The absence of formal safety management systems was
balanced to a degree by the strong locus of control for their
safety exhibited by Caribbean workers who were agile,
avoided rushing work and also tended to be risk averse.

The Caribbean construction industry faces less technological
risk due to the comparatively limited use of chemicals,
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complex construction techniques, plant and machinery. The
Caribbean construction industry is less adversarial, less
pressurised and less regulated than the British construction
industry. Time is less of a pressure, production related bonus
schemes are generally absent and work pace is relatively slow.
British concepts of time and risk ensure that construction
clients and contractors frequently focus too much on costs and
progress at the expense of quality and safety, resulting in
frequent accidents, disputes, litigation, poor quality and rushed
work.

Societal cultural biases have a significant impact upon safety
culture of the construction industry. Conceptions of time,
human relations and risk taking emerge as important societal
factors that impact on safety culture. The key to improving
risk management in the construction industry is the recognition
of the negative impact of specific cultural biases and
implementing effective measures to counter them.
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Summary of Measures Used in this Study

Measure Originator| Number of Focus Comments
Items
Attitude Scales
UMIST Cooper et | Original | Actual |Caribbean and | Ten non-
Safety al. (1991) 36 26 |British Manual |applicable
Climate Scale Workers items
removed
Leather’s Leather 12 10 |Caribbean and | Two non-
Attitude (1987) British Manual |applicable
Scale Workers items
removed
Interview Schedules
Government |Peckitt 22 Caribbean
Government
Officials
Company Peckitt 19 Caribbean
Construction
Company
Directors
TU/ Peckitt 16 Caribbean TU |Includes TU
Employers / Employers  |and Emp,
Schedule Organisation |ILO,
UNECLAC
Site Safety  |Peckitt 11 Caribbean and |Developed in
Schedule after Hinze British Manual | Barbados
Workers
Physical Site Safety Audit
Site Safety | Cooper et 24 Sites audited | Some items
Audit al. (1991) in the not
Caribbean applicable
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Appendix 2

Accident Data
The construction industry is globally renowned for its informal
employment practices and operations. In the 1990s the Labour
Force Survey of Britain estimated that 60% of nonfatal
reportable accidents in the construction industry go unreported
to the HSE (HSC, 1995). The dubious accuracy of particularly
nonfatal accident data, limits the extent to which meaningful
comparisons can be made. However, available data suggest
that there is significant underreporting of industrial accidents
and cases of ill-health under the relevant industrial health and
safety legislation in both Britain and the Caribbean.

Britain
On the basis of reported accident data, the British construction
industry is more dangerous than any other land-based
industrial activity except for mining. Between 1986/7 and
1991/2, 851 fatalities occurred in the construction industry.
On average five workers were killed every fortnight and a
member of the public was killed every month (HSE, 1994).
The rate of fatalities in the construction industry was six times
greater than that in the manufacturing sector and nearly 16
times the rate in the service sector. In the mid-1990s the
annual accident toll from the construction industry included
around 85 fatalities, 3000 major injuries and 11,000 over three-
day accidents every year (HSC, 1995). With an estimated 60%
under-reporting of non-fatal construction accidents, the actual
number of major and over three-day injuries is likely to be
6000 and 22,000 per year respectively for all construction
workers. British figures exclude road traffic accidents, which
are a significant cause of fatal accidents to construction
workers and are included in the statistics of many countries —
e.g., USA, France, Denmark.

Falls from height account for around half of all fatal
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construction industry injuries to workers in Britain, the
majority of which result from treading on fragile roof lights.
Other common causes of fatalities include trapping, collapsing
or overturning accidents (14%), being struck by a moving
vehicle (14%) and being struck by a moving or falling object
(9%). Roofing, ground works and demolition are the activities
that produce the most fatal accidents. Inadequate training or
instruction, and inadequate supervision each contributed to
around 100 deaths between 1986/87 and 1991/92 (HSE, 1994).
Compared with other workers, British construction workers'
experience increased mortality rates from malignant diseases
particularly lung cancer and stomach cancer, as well as from
work-related accidents. These result from exposures to
hazardous substances and physical agents of harm at work, and
poor diet, excessive alcohol consumption, smoking, and stress
induced by living away from home (Dong, et al. 1995). The
number of cases of ill health caused by the industry is difficult
to gauge accurately. HSE (1994) estimates that annually:

up to 48,000 suffer from musco-skeletal problems;
up to 23,000 suffer respiratory diseases;
up to 10,000 suffer from dermatitis; and

almost 6000 workers suffer occupational deafness.

In the 1990s, asbestos-related discases are estimated to kill
between 3000 and 3500 people every year in Britain. This
figure is likely to go on rising, probably for the next 25 years,
when the death rate could be between 5000 and 10,000 each
year (HSE, 1994). The long latency of asbestos-related
diseases (those for cancers and mesotheleoma are anything
from 15 to 60 years) means that these deaths are occurring
from exposures that have already taken place. Construction
workers such as carpenters, electricians, plumbers, gas fitters
and cabling installers form the largest high-risk group. This is
because of the common use of asbestos materials in buildings
in Britain for insulation and fire protection from the start of the
20th century.
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The Caribbean
In the Caribbean there is no standard method of collecting and
recording occupational accident and ill-health data. In most of
the countries studied limited industrial accident and ill-health
data were available from both Labour Departments and the
National Insurance Scheme (NIS). However, Anguilla did not
collect any occupational accident data, and in Saint Lucia data
were only available from the NIS. There were often large
differences between the two sets of data available from labour
departments and the NIS, due to differing reporting
requirements, the wider scope of coverage of the NIS and the
beneficial aspects of reporting to the NIS.

The definition of what constitutes a reportable work accident
differs between countries within the Caribbean Region. In
Guyana, employers are legally required to report all one-day
absences from work both to the NIS and by occupational health
and safety legislation. In Jamaica the Factories Act 1943
requires submission of reports of all incidents resulting in over
48-hour absences from work. Barbados, Saint Vincent and the
Grenadines, and Trinidad and Tobago require reports of
greater than three-day absences from work caused by
occupational accidents. Little information was available
concerning occupational diseases throughout the Region.
Table 3 shows available relevant Caribbean occupational
accident data.

Accident incidence rates
In 1990/91 the fatal accident incidence rate for employees in
the British construction industry was 9.3, (HSE, 1993).
Averaging the Caribbean employment and fatal accident data
gives a regional incidence rate of 1.7 for the construction
industry in 1990, (estimated working population of the
construction industry in the Caribbean countries studied is
125,000). The variation in rates caused by one fatality in small
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population size samples is demonstrated in the examples of the
construction industry fatal accident rate for Barbados (12) and
Saint Vincent (30), in 1991. Two fatal accidents were
recorded in the Caribbean construction industry in 1991,
giving a fatal accident incidence rate of 1.6. This may be
compared with the British fatal accident incidence rate of 9.3
for the construction industry in the same year.

The all accident incidence rates for the Caribbean construction
industry were generally less than 50% of the British figure.
From the available data, construction accidents occur more
frequently in Britain compared with the Caribbean. Electrical,
‘struck by’ and machinery accidents appear to be more
common causes of fatal accidents than falls, in contrast to
Britain

Table 3 Accident Numbers and Incidence Rates by Country

Country |Date |Fatal Non-Fatal Notes
Accidents Accidents
Number | Rate per |[Number | Incidence
100,000 rate
Anguilla | 1989 - - E - No industrial
1990 - L, - - accident data
1991 - . - _ available.
Barbados | 1989 1 10.75 |70 642 Figures from
1990 |0 0 22 230 Labour Dept. (>3
‘11991 |1 11.76 |27 318 day).
Employment
figures Labour
Market
Information
Report 1990
Guyana |1989 (0 0 15 165 Assumes 9,000
1990 1 1.6 11 121 construction
1991 0 0 13 143 workers. Reports
for greater than
one day absences.
NIS figures. Total
workforce
270,000
Jamaica |1989 |0 0 68 224 Greater than two
1990 |0 0 40 152 day absences.
1991 |0 0 126|405 Figures from NiS
assumed 30,000
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construction
workers

St. Lucia (1989 [0 0 - - From National

1990 0 0 - s Insurance Figures,
1991 |0 0 36 1663 not recorded by
industry group. (>
3 day)
St. 1989 |0 0 23 675 Labour Mkt
Vincent [1990 |0 0 19 557 Bulletin Vol 3
1991 1 30 15 440 1990, (>3 day)
Total employees =
37,782
Construction
workers = 3,380
Trinidad (1989 [0 0 2 5.2 CSO Reports
and 1990 0 0 1 2.5 Trinidad Labour
Tobago |1991 [0 0 0 0 Dept.Figures. (>
three day
absences.)

Britain 1988/8 109 9.9 18763 |1842.9 |HSE Annual

9 108 9.4 20339 [1971.4  |Reports.

1989/9 1110 9.3 19377 [1876.5 |Employees only
0 RIDDOR Reports
1990/9

1




221 CIB-2002

Reducing the Incidence of Claims and
Disputes in Construction Contracts

David Yates'

Abstract

The topic of this paper is claims and disputes in construction, mainly
from the perspective of the client in the context of the client /
contractor relationship.

The causes of claims and disputes are examined from the perspective
of transaction cost economics (TCE) theory due to its focus on
contracting problems and in particular its suitability for complex,
long-term and dynamic relationships which are found in construction
contracts.

Consideration of TCE theory in the context of construction suggest
that the root causes of claims and disputes are:
e Contractual incompleteness; and consequent “post-contract”
adjustments
e Opportunistic behaviour, in particular on the part of the
contractor.

A brief case study drawn from Hong Kong’s Airport Core Programme
is used to illustrate the presence of contractual incompleteness and
opportunism. Measures for preventing / reducing the incidence of
claims and disputes are proposed.

Conclusions are drawn that the actual incidence of claims and
disputes is largely governed by the client in determining the balance
of his priorities for the project and his consequent selection of
procurement system, and design and construction teams.

Keywords: Claims. Disputes. Transaction Cost Economics.

! Department of Real Estate and Construction, University of Hong Kong.
(Email: djvates@hkuce.hku.hk)
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Introduction

From the perspective of transaction cost economics (TCE)
theory the root causes of claims and disputes, in the context of
the client/contractor relationship, are contractual
incompleteness and opportunism (Doree 1994, Alsagoff 1996,
McDermott and Alsagoff 1996 and Yates 1998).

Contractual Incompleteness

Many contracts which take place over an extended period of
time can be described as incomplete in the sense that, at
contract formation (ex ante), the obligations of the parties
cannot be fully and unambiguously specified to take account of
all future "states of the world" which may be encountered
during contract execution (ex post). In theory, a construction
project tendered on the basis of a fully completed design (or, in
the case of design/build procurement, a full and precise
statement of the Employer's Requirements), having no errors or
omissions in tender documentation and requiring no changes or
variations during the construction phase, could be described as
a “complete”.

In reality, however, in view of the complexity of the
construction process and time necessary for overall delivery,
all but the smallest of projects are inevitably incomplete. In
"traditionally" procured projects contractual incompleteness is
usually manifest in one or more of three categories:

1. At contract formation stage in the form of Prime Cost
Sums, Provisional Sums, Provisional Quantities, and
the like, all of which are “adjusted” during the
construction phase depending on the client/design
team’s actual requirements.

2. A contractual mechanism — namely, the right to
instruct variations — which allows the client/design
team optimum flexibility in decision-making (either by
leaving decisions as late as possible and/or changing
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decisions previously made).

3. Ambiguities, errors or omissions in the ex ante
contract documentation, which come to light ex post,
necessitating clarification of the client/design team’s
requirements and leading to ex post “adjustments”.
(Usually classified as variations).

Opportunism

Contractual incompleteness ex ante sets the stage for potential
problems ex post. When events/circumstances arise that are
not fully and unambiguously covered by the contract
provisions, one or both parties may have incentives to behave
“opportunistically” by taking actions that will increase the
costs or reduce the revenues of the other party.

Opportunistic behavior involves making “false or empty, that
is, self-disbelieved, threats and promises in the expectation that
individual advantage will thereby be realized.” (Goffman
1969). It involves subtle forms of deceit and also includes
stronger, more blatant forms of behaviour such as lying,
stealing and cheating. The notion that, in certain
circumstances, “contractual” man will behave opportunistically
is entirely consistent with one of the basic concepts of
neoclassical economic theory, namely “the motivating force in
the economic system is self interest.” (Galbraith and Salinger
1981).

More generally opportunism refers to the incomplete or
distorted disclosure of information, especially to calculated
efforts to mislead.

The assumption that contractual man is opportunistic “elicits a
variety of reactions, ranging from abhorrence through easy
acceptance to an insistence that this is yet another case where
there is nothing new under the sun.” (Williamson 1985).
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TCE theory does not insist that individuals (and/or firms) are
opportunistic continuously, or even largely given to
opportunism. Williamson (1985) merely assumes that “some
individuals are opportunistic some of the time”.

There appears to be a spectrum or scale of opportunism, with
nil or insignificant opportunistic behaviour at the low end of
the scale and extreme behaviour, possibly involving criminal
activity, at the top.

It may well be that a "reputable” contractor, in normal
circumstances on a contract that promised a reasonable margin
of profit, would be placed on the lower reaches of the
opportunism scale. However, faced with the prospect of a
significant loss - due, for example, to the occurrence of an
event which is at its sole risk - the contractor, at a stroke, could
Jjump several notches up the scale to such an extent that it
would be prepared to spend significant additional sums of
money on legal advice and even “take its chances” with a full

arbitration.

It is theoretically possible that a claim genuinely made by one
party could genuinely be disputed by the other involving no
opportunistic behaviour by either party. In practice, however,
contractors’ claims are often opportunistically inflated,
exaggerated or even spurious and clients (and their
staff/consultants) frequently respond with reciprocal
opportunism, by rejecting contractors’ claims out of hand.

Case Study - Hong Kong's Airport Core
Programme (APC)

In 1989 the Hong Kong Government announced the intention
to construct Hong Kong's new international airport on the
northern coast of Lantau Island at Chek Lap Kok, together with
related infrastructure, all of which was to be completed in
1997.
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The Airport Core Programme (ACP) was an unusually large
scale and complex undertaking, the primary objective of which
was the procurement of the new airport. The ACP also
included extensive supporting infrastructure comprising
reclamation, new expressways, tunnels, bridges and a
completely new railway system connecting the new airport
with Hong Kong’s central business district.

Due to the delays in obtaining agreement between the British
and Chinese Governments completion dates were modified
such that the opening and full operation of Chek Lap Kok and
the airport railway took place in July 1998. The remaining
seven ACP projects together with the Western Harbour
crossing, were completed on programme in 1997.

The following article, which appeared in the Hong Kong
Sunday Morning Post on 8™ June 1997, illustrates both
contractual incompletedness in the form of “design changes,
schedule variations and delays” and opportunism by the
contractor in “demanding millions to finish their contracts on
time”. Reference is also made to an earlier “$1.9 billion
payout” which was evidently “paid despite little supporting
paperwork,” suggesting a negotiated settlement of earlier
claims and illustrating the significant “hold up” potential on
the part of the Contractor.

Chek Lap Kok Builders want $1.6b for extras
Building contractors on the 812 billion passenger terminal at
Chek Lap Kok are claiming an extra 81.6 billion from the
Airport Authority — just nine months after a $1.9 billion payout
for other added costs.

The Sunday Morning Post understands the claims, as a
supplemental agreement to the initial contract, have just been
lodged with the authority by BCJ, the Britain-China-Japan
joint venture responsible for construction of the terminal.
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They cover design changes, schedule variations and delays
which have arisen since a previous supplemental payment was
agreed last September.

“The group got the building weather-tight just about on
schedule while getting other elements ahead of schedule. It is
doing a good job, but there is a cost to that,” an on-site source

said.

BCJ consists of Amec and Balfour Beatty from Britain,
Kumagai Gumi (HK), China State Construction Engineering
and Maeda of Japan.

In September, BCJ and AEH — the building services installer —
were paid 31.9 billion to settle outstanding construction
wrangles on the project.

The payments angered legislators who demanded that senior
authority exccutives give a full explanation for them.

The wrangle recently resurfaced after suggestions the claims
were paid despite little supporting paperwork setting out a
precise cost schedule for the delays and other problems
suffered by BCJ and AEH.

There also have been allegations the authority is being “held
to ransom” by contractors demanding millions to finish their
contracts on time.

The authority’s corporate development director, Clinton
Leeks, said the initial supplemental agreements were made at
an extremely high level in both the authority and the
contractors.

A second newspaper article from the South China Morning
Post of 12" March 1998 gives overall ACP data on numbers of
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claims submitted and resolved to date; the values actually
agreed as compared with the much higher values originally
claimed; further illustrating the scale of contractors’
opportunistic behaviour on the ACP.

Large contract claims ‘usual’
Hefty claims are a natural part of large-scale construction
contracts, a senior official said.

In a written reply to Eric Li Ka-cheung, acting Secretary for
Works Lee Shing-see said 20,923 claims against 152 airport
contracts had been received.

According to the Quarterly Report on the Airport Core
Programme Projects submitted to the Finance Commitiee, the
Airport Authority and the Mass Transit Railway Corporation
had resolved 6,047 claims at a cost of $2.87 billion against an
original claim amount of $10.8 billion by the end of December,
leaving 14,876 claims unresolved.

“Given the scale, complexity, multiple contructual interfaces
and tight programme [of airport core projects], the number
and amount of claims submitted are not unusual,” said Mr.
Lee.

Delays in the possession of siles, variations in design and
limitations on certified construction methods contributed to
legitimate claims.

This second newspaper article illustrates not only the nature of
the contractors’ opportunistic claims strategy — whereby initial
grossly inflated/exaggerated claims are submitted which are
subsequently reduced significantly as part of claims evaluation
and negotiation — but that this opportunistic behaviour is
considered by a senior government official, the acting
Secretary for Works, as “not unusual”.
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Reducing the Incidence of Claims - Yates

Measures for reducing the incidence of claims
and disputes

Contractual incompleteness and opportunism are identified as
the root causes of claims and disputes in construction.

It follows therefore that a client who perceives claims and
disputes as a problem and wishes to lessen their incidence
should proactively endeavor to:

1.
2.

limit or reduce contractual incompleteness, and/or
attenuate the opportunistic inclinations of the
contractor.

Limit/Reduce Contractual Incompleteness

The singular most effective way of reducing contractual
incompleteness is for the client and his staff/consultants
to comply with accepted construction industry “good
practice” conventions. The Latham Report (Latham
1994) contains the most comprehensive “good practice”
recommendations made in recent years. Whilst the
report is directed at the UK construction industry, many
of its findings are applicable to the construction
industries of other countries.

Issues that are of particular relevance are:

Adequacy of client organization and briefing process;
Choice of the most appropriate procurement system (not
necessarily the traditional approach, particularly if time
is short),

Selection of experienced, reputable and capable design
consultants (particular attention should be paid to the
design and coordination of building services);
Contractor selection based on quality (including
reputation and experience) as well as price.
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Attenuation of Opportunism

Reputational factors
Some contractors value their “claims averse” reputations.
Other considerations (that is, quality, price, and so on) being
equal, such contractors are to be preferred. The term “claims
averse” is used to describe contractors who value their
reputations for restraint in the submission of opportunistic (that
is, spurious or exaggerated) claims. In TCE terms, such
contractors perceive their “claims averse” reputation to be of
greater (long-term) value than the potential gain to be made
from (short-term) opportunistic claims. However, as discussed
earlier, a contractor who in normal circumstances may be
claims averse can, at a stroke, move several notches up the
opportunism scale when suddenly faced with the prospect of a
substantial loss on a particular project.

Relational Factors
There has been an abundance of literature in recent years on
the subject of “partnering” (for example, NEDC Construction
Industry Sector Group 1991, Uher 1994, Bennet and Jayes
1995, Godfrey 1996). Closely related topics are “relational
contracting” (Alsagoff and McDermott 1994); and informal
“clan relationships™ which exist between consultants and
contractors who frequently work together on the same projects,
albeit that there is no contractual tie between them (Reve and
Levitt, 1984).

Such “relational” factors and “partnering” arrangements,
wherein the prospect of future work for a contractor is almost
guaranteed (in other words, the current project is part of an
ongoing series of projects - what Bennett and Jays refer to as
"strategic" partnering), have the effect of attenuating
opportunism. In TCE terms, the prospect of the future
contracts is perceived by the contractor to have greater value
than the potential gain of making an opportunistic claim on the
current project. (Consequently, from a TCE perspective, the
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suggestion that similar benefits might accrue from a partnering
arrangement for a single, one-off, project - that is "project”
partnering - is illogical).

It could no doubt be argued, from a sociological point of view,
that any procedure which brings the parties together in the
early stages of the project (for example, partnering and value
engineering workshops) can have a positive influence on
working relations and teamwork, which also may have the
effect of attenuating opportunism.

Institutional factors
Williamson’s (1985) analysis of commercial trust, which
includes trust in the context of institutional environments (such
as societal culture, trading networks, the professions and
corporate culture), as a “check” on opportunism, has
significant relevance in the construction field. As an
illustration of societal culture Williamson refers to trading
trust in Japan which “is said to be much higher than in Great
Britain.” This particular cultural characteristic may begin to
explain not only why the incidence of claims and disputes is
comparatively low in the Japancse construction industry, but
also why Japanese contractors working overseas are known to
have “claims averse” reputations.

Alsagoff and McDermott (1994) in a study of relational
contracting refer to the Japanese concept of “amae”, meaning
“cooperation and dependency”, wherein clients, contractors
and subcontractors maintain an ongoing relationship
throughout a long series of projects. Any disputes, for
example, over vaguely worded contracts or the execution of
additional work, are resolved by negotiation between the
parties. An illustration is given, furthermore, of contractors
taking the initiative to accelerate the project in the clients’
interests, but at the contractors’ expense, in the knowledge that
the award of future contracts will reward this cooperation.
“The overall result will be in a manner such that the short term
losses incurred are compensated in the end”.
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An efficient and "well-informed" Client
According to TCE theory information impactedness or the
deliberate withholding of information, to create a situation of
differential knowledge/intelligence, is a form of opportunistic
behaviour. It is advantageous for an opportunistic contractor
to have superior knowledge than the client of the true facts.

Conversely, a client who is efficient and well informed has the
effect of curbing an otherwise opportunistic contractor. A
contractor will only spend time and money on the submission
and pursuit of opportunistic claims and disputes if the
contractor is of the view that his “chances of getting away with
it” are good. A knowledgeable and well-informed client has
the effect of reducing the contractor’s “chances”.

Alternative Dispute Resolution
The use of certain alternative dispute resolution (ADR)
procedures, in particular those involving the appointment of an
adjudicator (or similar) at the outset of a contract - in addition
to their value in resolving disputes - can also have the effect of
attenuating opportunistic behaviour by the parties. The
presence within the project team of an experienced and well-
informed, neutral third-party, whose sole objective is the
successful outcome of the project (with minimal
conflict/disputes) often has the effect of discouraging both
parties from engaging in “one-upmanship” and spurious
conduct.

The concept of ADR techniques assumes that the parties
genuinely want their disputes resolved by alternative methods
to arbitration. However, this assumption is not necessarily
always valid. Sometimes an opportunistic contractor may
decide there is little to be gained in resolving matters
economically and efficiently. “In such circumstances realism
might dictate the full majesty of the adversarial (arbitration)
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process in the hope of the return that a well briefed legal
representative might deliver”. (Clegg 1992).

Economic factors
The prevailing macro-economic climate has a direct influence
on contractors’ profit margins, and hence their inclinations to
behave opportunistically.

"Virtually all who are engaged in the construction industry are
profit-oriented. Invariably, this orientation stems not so much
from inherent avariciousness but from the basic need for
survival. Each firm must make a profit to survive, and all the
individuals involved in the quest for profit are eager to prove
their particular self-worth." (Hohns 1979).

A questionnaire-based investigation of UK contractors’
tendering strategies during the construction industry recession
in the mid-1990’s demonstrated that the profit margins of five
out of six leading contractors were less than one percent.
(Pasquire and Collins 1996). The study also found that 65
percent of contractors would consider tendering at tight or
even negative margins, during such difficult times.

In such circumstances it is hardly surprising that contractors
are opportunistic. Indeed, Latham (1994) warns “when
contracts are won on a price which can only produce loss for
the main contractor, the likelihood of a contract dominated by
claims is extremely high”.

Conclusions

Given the "incomplete" nature of most construction projects,
this paper suggests that claims and disputes, to some extent,
are inevitable.

The actual extent of claims and disputes, on a particular
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project, is largely governed by the client in determining the
balance of his priorities - especially regarding time and cost -
and through his selection of procurement system,
client/consultant advisers and contracting team.
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A Scenario-Based Approach to Research into
Construction Claims

Steve Scott' & Richard Harris'

Abstract

Our knowledge to date of construction claims has tended to fall into
one of a few categories. There is the anecdotal/experience-based
approach, in which the author offers his insight into claims based on
his experience and own personal knowledge. Another approach is to
offer methodologies, and there are recent examples of papers
describing systems for resolving delay claims on construction
contracts that effectively recommend a step-by-step means of
generating what is hopefully a convincing solution. Some researchers
analyse claims on completed contracts to gain an insight into current
practice and to identify the main causes of claims and delays. Such
work often attempts to gain an appreciation of the extent of claims in
the industry and will typically make recommendations for
improvement. Although not strictly research, there are, of course,
those who chronicle and summarise the current state of the law with
regard to construction issues and such publications clearly help
professionals to keep up to date with recent developments

In this paper, a new approach is adopted that attempts to understand
how contractors try to justify claims and how supervisors are likely to
assess them. This is done by encapsulating particular claims types
into scenarios and asking not only contractors and supervisors, but
also claims consultants, to give their views. In this way, a new insight
into the attitudes of construction professionals to claims is obtained
and common areas of agreement and disagreement can be identified.
Keywords: scenario-based, claims, claims consultants
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Background

Despite a number of recent innovations in the way in which
contracts are procured and administered, it is clear that the
circumstances that cause claims on most contracts will
continue to occur. The advent of partnering will hopefully
make negotiations more amicable regarding these issues, but
the issues will still need to be addressed. This is evident from
the Egan report (1998) which describes partnering as '...two or
more organisations working together..., devising a way for
resolving disputes..." This less confrontational environment
should, however, provide a more supportive setting for new,
innovative approaches to dealing with the issues.

Even on work procured using the Engineering and
Construction Contract (1995), where compensation events
effectively replace claims, the Project Manager will still have
to assess the contractor's quotations. Of course, if no quotation
is offered, if quotations are unacceptable, or if there is
disagreement about whether a compensation event has actually
occurred on such contracts, the situation reverts to a 'normal'
claims-type scenario. Only on design and build contracts, if
the client requires the contractor to shoulder all risks, will the
need to deal with claims be substantially reduced and even
then, changes by the client will still force a reassessment of
cost and time to be undertaken. The Latham report (1994) was
supportive of both partnering and the Engineering and
Construction Contract as means of improving adversarial
relationships on site and the way in which contracts are
managed, but still recognised that the issue of disputes would
not simply disappear. Latham said: 'Nevertheless disputes may
arise, despite everyone's best efforts to avoid them' and then
proceeded to recommend that an adjudication process be built
in to all standard forms of contract. Thus, the circumstances
that lead to claims will still have to be dealt with on the
majority of contracts, but new measures to enhance their
speedy resolution should be more willingly accepted in today's
hopefully more enlightened construction industry
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Research to date dealing specifically with construction claims
may be seen as falling into a few main categories. There is the
anecdotal/experience-based approach typified by Zack
(1992,1993) who offers his insight into claims based on his
experience and own personal knowledge. Another approach is
to offer methodologies, and Knoke and Jentzen (1994) and
Bordoli and Baldwin (1998) are recent examples of papers
describing systems for resolving delay claims on construction
contracts that both rely on full as-built records of the progress
of the work. Some researchers analyse claims on completed
contracts to gain an insight into current practice and to identify
the main causes of claims and delays (O'Connor et al (1993),
Yogeswaran et al (1998) and Kumaraswamy (1998)). Such
work often attempts to gain an appreciation of the extent of
claims in the industry and will typically make
recommendations for improvement. The aim of the research
reported in this paper was fundamentally different to previous
work in that it attempted to understand how the protagonists
viewed some of the generic issues surrounding claims. Most
contract forms identify the right to make a claim when certain
circumstances arise, but much is still left to the judgement of
the parties involved. Legal precedent, if available, might help
to clarify acceptable approaches, but possibly as a result of the
private methods of resolution of claims that have been in use
for some time, little helpful legal support was found. In effect,
the results of the present research are an attempt to recognise
an industry-accepted precedent in the absence of legal
precedent.

The Survey

The results reported here come from interview surveys based on
fully developed questionnaires, completed by 46 professionals
working in the construction industry. The interviewees
comprised 20 employees of contracting organisations, 20
employees of consulting engineers (supervisors of construction)
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and 6 claims consultants. This mix of personnel was chosen
primarily to get the views of the two main protagonists in on-site
claims negotiations (contractors and consultants), but also to get
a third party view (claims consultants).

The initial questions in the questionnaire were posed to assess
the interviewees' experience of construction and particularly of
claims formulation and assessment. From the results it could be
seen that all but one had more than 15 years experience of
construction, principally in the civil engineering sector, and that
40 out of the 46 had been dealing with claims for more than 10
years. They were thus ideally suited to comment on the issues
addressed in the survey.

The complete questionnaire addressed several areas typically
confronted when dealing with the whole cross-section of
claims types. In this paper, however, it will only be possible to
consider a small selection of the areas investigated.

Three Areas of Interest

To demonstrate the approach used, three specific areas that
have generated debate on the issue of construction claims, and
that were dealt with in the study, will be reported. They are:

i) effects of exceptionally adverse weather;
ii) the problem of early completion schedules;
iii) the issue of prolongation costs.

i) Effects of exceptionally adverse weather
In most contract conditions, the contractor is expected to make
allowances for the extent of adverse weather that can be
expected at the project location and for the time of year during
which the works take place. That is, any days lost as a result
of normally expected adverse weather conditions are at the
contractor’s risk. However, when the weather is exceptionally
adverse, the risk is usually shared. This means that an
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extension of time will likely be available, but without any
recovery of overheads. The main problem with assessing any
extension of time here, is how to judge when the weather is
exceptionally adverse as opposed to simply adverse. Figure 1
was used to test two alternative methods of calculating
exceptional adverse weather with the following scenario:
Works for the theoretical contract are carried out in
January and the following weather delays occurred
during the following operations.
(a) Temperature at —4°C during concreting of the pier
foundations — 3 days delay
(b) High winds of up to 60Km/hr during erection of the
structural steelwork with a crane — 1 day delay
(c) Rain of 2mm/hr during painting of the steelwork — 1
day delay

The two methods of assessment were defined as:

1) Make a comparison with the average number of days
lost to work in the last 10 years — past records show an
average of 3 days are lost in January and thus a 2 day
extension of time could be justified.

2) Make a comparison with the weather parameters in the
last 10 years — past records show that a temperature of
—4 C and rain of 2mm/hr is not exceptional in January,
but a wind speed of 60km/hr is. Thus an extension of
time of 1 day could be justified.

Jartary
Date 5|6|7|8 131415 20]121122|23 26|27
Day M|T|W T|W|T T|W|T|F M|T
Contract start (2) (L] () Contract complation

Figure 1: Diagram depicting exceptionally adverse weather

Despite the fact that the first method in this instance gave the
greater extension of time, contractors, superv isors and claims
consultants preferred the second method by more than 3 to 1.
This is a convincing consensus on an issue which is
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fundamental to processing ‘weather’ claims.

ii) The problem of early completion schedules
Most construction contracts will specify a ‘time for
completion’ in which the works must be complete, otherwise
the client may be able to recover liquidated damages from the
contractor. The problem addressed here, and depicted in figure
2, arises when the contractor provides a programme showing
he will complete earlier than the completion date, is then
delayed by the employer (type E delay in the figure) and makes
a claim for the cost of his overheads for his prolonged period
on site.

Complation Date
Planned Weak 1 2 3 4 5 6 7 8 9l10 11 12 13
Clear site & set up offices
Pier foundations

=
Erect steelwork T
Paint steelwork ‘-
Clear site '_
Services [
Erect lamp-posts & signs ‘

Footpath paving & guardrail
Actual Blaw paint specific
Clear site & set up offices L~
Pier foundations

Erect steelwork —
Paint steelwork
m—

Clear site

Services

Erect lamp-posts & signs
Foolpath paving & guardraill

Figure 2: Scenario showing early completion schedule

For this scenario, the respondents were asked to say: should
there be an extension of time (T), and if so for how long;
should there be overheads paid (C) and if so for how long;
should there be liquidated damages deducted (D) and if so for
how long? The results are shown in figure 3 and, not
surprisingly, 90% of the contractors believed that costs should
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be paid for 1 week. This view was affirmed by 60% of the
supervisors, 20% of whom also wanted to give an extension of
time, despite the fact that none was needed, as the work was
completed by the completion date. There were, however, 40%
of the supervisors and 33% of the claims consultants who felt
that no overhead costs should be paid. Clearly the majority
view was that overhead costs should be paid, but there was a
sizeable majority who disagreed about what must surely be a
fairly common occurrence on construction contracts. Although
the agreement here between contractors and supervisors is not
so well defined, the evidence still shows a majority of
supervisors agreeing with the decision to award 1 week costs.
Individuals having to make these decisions may well find such
information helpful in making their own judgements.

80.0%;
70.0%
60.0%
50.0%-
40.0%-
30.0%
20.0%-
10.0%-

0.0% -+

ET0,C0,D0
@T0,C1,00
OT1,C1,00 |

Percentage of
respondents

Supervisors

Group

Figure 3: Results of early completion schedule scenario

iii) The issue of prolongation costs
When a delay for which the employer is responsible gives the
contractor the right to costs for a prolonged period on site,
there has always been some controversy about the level of
overhead costs that should be reimbursed. Figure 4 helps to
describe this situation and clearly suggests that the level of
weekly overheads towards the end of the contract, when the
work is coming to an end, is likely to be lower than that during
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the period when work is in full flow. The argument thus
concerns whether it is the level of overheads during the
extended period on site (at the end) that should be paid or
whether it should be the level of overheads being incurred by
the contractor at the time of the delaying event. Respondents
were asked to choose from:
1) Prolongation costs at the actual time of the delay
should be payable
2) Prolongation costs at the end of the contract should be
payable
3) Prolongation costs at the end of the contract should be
payable and the contractor should prove any other
additional costs over and above these
4) Other (please specify)

Almost all the contractors (95%), all the claims consultants
and 50% of the supervisors chose 1, with most of the rest of
the supervisors (35%) choosing 3 — the other 15% chose 2.
Amongst the supervisors there was thus an even split between
those who would pay overheads at the ‘higher’ rate and those
who would either pay at the ‘lower rate’ or expect additional
justification to convince them to pay at anything more than the
‘lower’ rate. If it is accepted that claims consultants have a
greater appreciation of the ways in which claims are eventually
settled, their unanimous choice of paying at the ‘higher’ rate
might be seen to be meaningful. Another way of looking at
this result for the contractor would be that he should ensure
that his overhead costs are recorded and, if possible, agreed
with the supervisor in the expectation that he will be asked to
prove his claim for overheads at a level higher than those
applying at the end of the contract.
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Weekly Costs
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Figure 4; Contractor’s overhead costs

Conclusions

The approach adopted in this research set out to understand the
views of those who deal with claims about some of the generic
issues that must be decided when dealing with these issues.
The initial hope was that a consensus could be recognised that
would enable professionals who must deal with these matters
to have an understanding of the ‘industry’ view. Although
none of the areas studied produced unequivocal or unanimous
agreement, the appreciation gained still provides much more
support to contractors and supervisors than currently exists and
should as one of the respondents said,’...help me to see if 'm
singing from the same hymn sheet.’
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Supply Chain Management

A Contextual Analysis of Aerospace and Construction
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Abstract

Research is reported that investigates the extent to which supply chain
management practices can be shared between different industrial
contexts. Current recipes for learning from other industries tend to be
over-simplistic and often fail to recognise the embedded and
contextual nature of management practice. The existing literature
reveals a widespread absence of contextual awareness amongst those
who advocate supply chain management for the construction industry.
The industrial context of UK construction is compared to that of the
aerospace. The construction industry is highly fragmented and
localised. In contrast, the UK aerospace sector has experienced
significant consolidation as a result of global pressures. These
differences have fundamental implications for the way that supply
chain management is implemented in the two sectors. Semi-structured
interviews with practitioners from both sectors support the contention
that supply chain management is significantly more established in
aerospace than construction. The introduction of prime contracting in
the construction sector potentially provides a much more supportive
climate for supply chain management than has traditionally prevailed.

Keywords: supply chain management, contextual embeddedness,
industry structure, consolidation, prime contracting

Introduction

Supply chain management (SCM) is currently attracting
significant attention amongst construction researchers. The
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literature relating to SCM in the construction industry tends to
see SCM as a 'technique' for improving project performance.
The overriding assumption is that techniques developed in
other sectors can be transferred to construction. What seems to
be absent is any critical appraisal of the extent to which the
successful application of SCM is dependent upon the wider
industrial context. This tendency is by no means unusual
within the 'management improvement' literature. Concepts
such as SCM are invariably presented as best practice tools
that can be introduced at the project level irrespective of a
broader contextual understanding. The models of SCM
presented in the construction best practice literature tend to
conform to this stereotype. The outputs from Building Down
Barriers provide a prime example (Holti et al., 2000; Nicolini
et al., 2001). A review of a recent construction sector special
issue of the European Journal of Purchasing and Supply
Management lends further support to this assertion (Vrijhoef
and Koskela, 2000; Akintoye et al., 2000; Hall et al., 2000).
Such sources reveal a widespread absence of contextual
awareness amongst those who advocate SCM for the
construction industry. This paper reports ongoing research that
investigates the extent to which SCM practices can be shared
between the aerospace and construction sectors. The research
is shaped by the recognition that knowledge relating to
managerial practices is frequently tacit in nature and embedded
in context (Nonaka and Takeuchi, 1995). The achievement of a
comparative contextual understanding is therefore an essential
part of learning across business sectors. The comparison
begins with an appraisal of the structural characteristics of the
two sectors.

Structural differences
The UK construction sector is significantly larger than the UK
aerospace sector. On the basis of the latest available figures,
the construction industry has an annual output of £69.261bn.
(DTI, 2001a) The equivalent DTI figure for the aerospace
sector is £16.138bn. On the basis of a different boundary
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definition, the Society of British Aerospace Companies
(SBAC, 2001) quote an acrospace turnover figure of £18.24bn.
Figures for the number of employees in the two seclors also
differ in accordance with the way in which the sector
boundaries are defined. The latest DTI (2001b) figures are
1,400,000 for the construction industry and 121,000 for the
aerospace sector. The corresponding SBAC (2001) figure for
the aerospace sector is 150,650. Of 1,400,000 employees in the
construction industry, 500,000 are self-employed (DT, 2001a).

Although the construction sector is larger than aerospace, it is
considerably more fragmented with a much greater
concentration of small firms. According to the DTI (2001b) the
UK construction sector comprises 123.445 SMEs (excluding
sole traders). Collectively, these firms account for a
remarkable 84.5% of private sector turnover. In comparison,
the DTI (2001b) list only 420 private sector SMEs within the
aerospace sector (Standard Industrial Classification D353). In
sharp contrast to the construction sector, these 420 firms
account for only 10% of aerospace employees. The remaining
90% are employed by 50 large firms. The figures from SBAC
are different, but nevertheless tell the same story. SBAC
(2001) estimates that there are between 1,000-1,200 SMEs in
the UK aerospace sector and that these account for a turnover
of £1.90bn and 21,357 employees. The relative extent of
consolidation/fragmentation in the two sectors is further
illustrated by the fact that in the UK aerospace sector, BAE
SYSTEMS (formerly British Aerospace) accounts for 60% of
supplier output (A. T. Kearney, 1998). In the construction
industry, the top 30 contracting firms routinely account for
only 17% of output. The structure of the construction sector is
that of a broad-based pyramid dominated by small firms. In
contrast, the aerospace sector is dominated by large firms.
Suppliers in acrospace are also more specialised than those in
construction, with much higher levels of technological
expertise. Furthermore, technological expertise is much more
widely spread throughout the supply chain than tends to be the
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case in construction. Within the construction sector, suppliers
tend to compete on cost efficiency rather than technical
expertise. The knowledge-intensive nature of the aerospace
sector is illustrated by an estimated annual research
expenditure of £1.73bn (SBAC, 2001). The comparative figure
for construction is a relatively modest £270M (NAO, 2001).
The high technology content of the acrospace sector combines
with a complex network of inter-dependency to present
significant barriers to new entrants. In contrast, the
construction industry has traditionally been characterised by
low barriers to entry. This is especially true of the SMEs that
comprise the industry's pool of sub-contractors. Of further
significance is the diversity of the construction industry's client
base. Every domestic and commercial property owner in the
UK is an occasional client of the construction industry. In this
respect, the contrast with the clients of the aerospace sector
could hardly be greater. Firms within aerospace tend to possess
longstanding collaborative relationships with very few highly
sophisticated clients. The fragmentation of the construction
sector can be seen to reflect directly the fragmentation of its
client base. It is contended that this sharp distinction in
industry structure has fundamental implications for the way
that SCM is implemented in the two sectors,

Relationship with government

The structure of firms and relationships in the aerospace sector
is a product of its unique history. It is widely recognised that
the aerospace and defence sector has traditionally enjoyed a
privileged relationship with government due to its strategic
importance (A. T. Kearney, 1998; Hartley, 1974; Hayward,
1989). Government has in the past attempted to shelter the
aerospace industry from fluctuations in the civil aircraft market
through defence expenditure (Hayward, 1989; Todd, 1988). In
contrast, it has long been contended that the UK government
has traditionally used the construction industry as an economic
regulator (Ball, 1988; Hillebrandt, 1985; NEDO, 1978; Wood
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Report (1975). When wishing to expand the economy the
government has injected money into construction. When
wishing to deflate, the economy the government has throttled
back on construction investment. The housing sector is
especially sensitive to changes in the interest rate. Both the
aerospace and construction sectors remain subject to economic
cycles. In the case of aerospace, government has historically
acted to alleviate such cycles. In the case of construction,
various British governments since the Second World War have
acted to exacerbate the economic cycle through successive
'Stop-go' policies. Hillebrandt (1985) cites the public
expenditure cuts of 1973 as a prime example. Ball (1998)
refers to the sharp deflation induced by the Conservative
governments of the 1980s as a further demonstration of the
influence of periodic state expenditure cuts on the demand for
construction work.

The fragmented structure of the UK construction industry is
primarily a direct result of the prevailing low barriers to entry
and the dominance of localised markets. Whilst its use as an
economic regulator by government may not have caused
fragmentation, it certainly has not helped. The positive side of
fragmentation is flexibility. One of the most significant
strengths of the UK construction industry has been its ability to
expand and contract in response to severe fluctuations in
demand. The Egan Report (DETR, 1998) cites the flexibility of
the industry as a key strength. The benefits of a flexible
construction industry are evidenced by numerous recent
delegations from Japan seeking to learn how to cope with
fluctuations in demand. It should be noted that the much
heralded Japanese practices of SCM were predicated on the
continuously expanding market that prevailed within Japan
from the 1950s through to the early 1990s. Many Japanese
firms have found it difficult to adapt to the financial crises and
associated economic stagnation that have prevailed within
Japan for the last decade. It is ironic that firms in the UK
construction industry are seeking to adopt Japanese models of
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SCM at the same time as Japanese firms are seeking to learn
the benefits of flexibility from the UK construction sector.

Recent changes

Notwithstanding the comments above, government policy
towards the aerospace sector has more recently tended to give
primacy to value for money rather than strategic support (A. T.
Kearney, 1998). MoD agencies are increasingly willing to
procure 'off-the-shelf' systems from overseas suppliers. The
UK government has recently encouraged international
collaboration in defence procurement to spread development
costs. This weakening of the government's traditional strategic
relationship with the aerospace sector has introduced fresh
competitive imperatives. The aerospace sector's reliance on
domestic government contracts has declined significantly over
the last 10 years and currently stands at only 14% of turnover
(SBAC, 2001). The decline in UK government contracts
highlights the current importance of export contracts in
sustaining the UK's aerospace expertise. The new climate of
international compctitivencss is further cvidenced by several
best practice initiatives. Examples include the Lean Aerospace
Initiative (LAI) and the Society of British Aerospace
Companies' (SBAC) Competitiveness Challenge.

It must also be conceded that there is little recent evidence to
support the thesis that government continues to use the
construction industry as an economic regulator. The prevailing
economic stability has undoubtedly alleviated the need for
crude interventions of this type. The result is that the
construction industry's collective memory of the prolonged
post-war 'stop-go' cycle has eased. It is therefore the current
relatively stable trading environment that provides the context
for the construction industry's recent interest in integrated
SCM. The prolonged steady expansion of construction output
since 1993 provides the context for the current desire of main
contractors to form long-term relationships with their supply
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chains. The advent of the next recession could see a rapid
return to overtly competitive behaviour and less emphasis on
collaborative SCM practices.

Global trends in aerospace

Changes in the UK government's industrial policy towards
aerospace must be understood alongside significant trends of
consolidation and collaboration in international aerospace. Any
understanding of the current structure of UK aerospace should
be predicated on a broader knowledge of the intense rivalry
between the European and US aerospace industries. Since its
launch in 1970 Airbus Industrie has been phenomenally
successful in challenging US post-war domination of the
aerospace markets. In 1970 European manufacturers produced
only 10% of commercial aircraft. They now claim a market
share of 50% for recent new aircraft orders. In order to meet
the huge costs of aircraft development the members of the
Airbus consortium were provided with launch aid by their
respective governments. These loans later became highly
contentious elements in a conflict between the EU and US over
allegations of unfair competition. In response, EU
representatives have pointed to hidden US subsidies provided
by defence procurement and publicly funded R&D (Lawrence,
1999). Extensive competition between the US and EU has been
sharpened by the global reduction in defence spending
following the end of the Cold War. The European industry
remains disadvantaged by the need to serve the diverse defence
requirements of different national governments.

The period from 1970 saw significant restructuring in the US
aerospace industry, culminating in the merger of Boeing and
McDonnell Douglas. In 2001 three giant companies dominate
the US aerospace and defence industry: Raytheon, Lockheed
Martin and Boeing. In the face of extensive US consolidation,
the European aerospace industry had little choice but to
develop collaborative working practices. Despite significant
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political difficulties amongst national governments, the
European aerospace industry has in part followed the US trend
towards consolidation. The Airbus consortium finally became
a corporate entity in 2000. A further stream of mergers resulted
in the European Aerospace, Defence and Space Company
(EADS).

Consolidation in the UK aerospace sector culminated in the
merger of British Aerospace with Marconi Systems. This
resulted in the emergence of BAE SYSTEMS as the sole UK
national aerospace champion. The current interests of BAE
SYSTEMS reflect the UK's longstanding policy of facing
simultaneously across the Channel and the Atlantic (Lawrence,
1999). BAE SYSTEMS combines a 20% stake in Airbus with
extensive manufacturing facilities in North America. The
company is also engaged in a number of collaborative ventures
with US aerospace companies. Of further significance is the
way that prime contractors within the aerospace sector have
positioned themselves as 'systems integrators'. This reflects the
increasing use of 'off-the-shelf systems in aerospace projects.
The prime source of competitive advantage to some extent now
lies in their skills of integration and SCM.

The end result of a prolonged period of extensive global
consolidation in the aerospace industry is a realisation amongst
UK suppliers that they have to collaborate in order to survive.
In a highly competitive global market, BAE SYSTEMS and
their suppliers are locked into a relationship of mutual
dependency. This web of mutual dependency extends into a
network of complex global relationships. The unique history of
the UK aerospace industry combines with global mega-trends
of consolidation and collaboration to provide a unique context
for the enactment of SCM. Whilst the construction industry
has experienced an increasing degree of globalisation and
mergers (Carrillo, 1998), these remain minuscule in
comparison to the restructuring of the aerospace sector. With
few exceptions, firms within the construction industry remain
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locked in a mindset of mutual competition.

Best practice initiatives

The current best practice agendas for the two sectors are
remarkably similar. Both are heavily influenced by the
collaborative managerial practices that have emerged from the
automotive sector. The Society of British Aerospace
Companies (SBAC)'s Competitiveness Challenge embraces
five key areas: Supply Chain Relationships in Aerospace
(SCRIA), Lean Aerospace Initiative (LAI), People
Management, Winning Business and Knowledge Management.
The best practice agenda for the construction industry reflects
identical themes to those found in Competitiveness Challenge
(with the possible exception of 'Winning Business'). Neither of
the best practice agendas show any sensitivity to the
importance of context. The overriding assumption seems to be
that the principles of best practice are universally applicable.

The major clients of the construction industry have provided a
significant impetus to the best practice programme in
construction. Clients have long been dissatisfied with the poor
customer orientation of the construction industry, caused in
part by its continued fragmentation. Clients are tired of dealing
with a fragmented and adversarial industry. Advocated 'best
practice' solutions for the construction industry invariably play
heavily on the concept of integration. Examples include:
integrated design and construction, integrated team working
and integrated supply chain management.

Prime Contracting in construction.

Procurement initiatives such as Prime Contracting and
Procure 21 are designed to overcome the problems of
fragmentation in providing clients with an integrated service.
They offer construction companies the opportunity to work
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collaboratively both with their clients and supply chains.
Under these arrangements, contractors are commonly
evaluated on the extent to which their supply chains are 'in
place' and on their experience of collaborative working.
Although new to construction, prime contracting has a long
history of application in the aerospace and defence sectors.
The MoD has been influential in promoting the concept of
prime contracting for the construction industry. The underlying
principles reflect the MoD's SMART procurement initiative to
realise better value for money in defence procurement.
Procurement routes such as prime contracting extend the
contractor's obligations to include design, construction and
operation of the built facility. They therefore replace the
traditionally fragmented process with the opportunity for an
integrated approach. Within such frameworks, facilities
management expertise and life-cycle costing become central to
commercial success.

Prime contracting has the potential to overcome the problems
of fragmentation in construction project delivery. However,
there has been some resistance within the construction industry
to the MoD's perceived policy of transferring unreasonable
risks onto the private sector. The entry requirements to prime
contracting are significant in terms of the additional expertise
required from construction companies. Raising the barriers to
entry would seem to satisfy the need of the construction
industry's large clients to deal with fewer, more sophisticated
construction firms.

The construction sector has seen significant jockeying for
position in recent years as firms attempt to integrate
themselves into stable supply chains to take advantage of the
emerging prime contracting market. Many firms have made a
significant investment in training in order to develop the
necessary skills of collaborative working. The rewards for
success are potentially high. The likely outcome is a
polarisation in the market place between those players who
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meet the criteria for prime contracting and those who do not.
The latter group is likely to form a significant rump that will
continue to operate in traditional ways. It is debatable whether
or not these trends will serve the interests of small occasional
clients.

In many respects, the firms best placed to capitalise on the
prime contracting market are those that have been successful in
securing PFI work. Carrillo (1998) refers to the emergence of a
'super-league’ of contracting groups formed through quasi-
mergers to compete for PFI projects. In contrast to the SME
sector, the PFI market is characterised by significant barriers to
entry (Ezulike et al., 1997). Indeed, the number of firms that
compete for PFI projects is strictly limited. There is already a
significant degree of overlap between the firms that are
competing within the embryonic prime contracting market and
those that compete for PFI work. Whilst the construction sector
as a whole has seen little consolidation, this is not true
therefore for the PFI and prime contracting markets. Providing
that a regular workflow can be achieved, prime contractors in
construction may be able to maintain integrated supply chains
on a quasi-permanent basis. If these conditions occur then
SCM within prime contracting in construction may begin to
approximate towards the established practices within
aerospace. Such an outcome is highly dependent upon the
ability of clients such as the Ministry of Defence (MoD) to
provide continuity of work. It is further notable that the advent
of prime contracting in construction is likely to see more
offloading of risk and responsibility onto suppliers. thereby
reflecting established trends within the aerospace sector.

Themes from the interviews

Twenty semi-structured interviews were conducted with
supply chain specialists from the acrospace and construction
sectors. Each sector had equal representation. The research
team also conducted a review of various sets of in-house
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documentation relating to SCM policies. The identified themes
were then corroborated within the context of a one-day
workshop involving 11 industrial participants. Further
interviews are ongoing.

Interviewees from the aerospace sector supported the
contention that the origins of collaborative SCM lie in the
imperatives of global competition. Within BAE SYSTEMS,
several interviewees referred to the way in which the share
crisis of the 1980s provided the platform for a revised way of
working. Collaborative working in the aerospace sector was
born from a shared sense of mutual dependency in the face of
global competition. The construction sector has yet to
experience a comparative crisis and therefore feels little
imperative to change its long established way of working.
Whilst many interviewees cited client pressure, the need to
change was considered less than compelling. No construction
interviewees cited globalisation to be a significant issue for the
UK construction industry. Within the aerospace sector, there
was found to be a strong reliance on providing advice and
support to first tier suppliers. This reflects the established
ethos of mutual dependency. The Supply Excellence
Programme (SEP) would appear to be widely applied to both
internal and external supply chains with BAE SYSTEMS.
Whilst the SEP provides the dominant view of SCM, aerospace
interviewees are also focused on the issue of core
competencies. Several cited the need for continual re-
alignment in accordance with changes in the market place.

Construction interviewees were heavily influenced by the
Building Down Barriers model of SCM. However, in sharp
contrast with the aerospace sector, they tended to describe the
model they were working towards, rather than a model they
had actually implemented. Phrases such as ‘we recognise the
need for a more integrated approach’ were commonplace -
even amongst alleged SCM experts. Aerospace interviewees
tended to describe SCM on the corporate level as being central
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to the way in which the business operates. In contrast,
construction interviewees tended to describe SCM as an
approach that could be used on specific projects. Several of the
firms interviewed had to reconcile the fact that whilst on some
projects they would be required to demonstrate SCM, on others
they would operate in the traditional mode of contract
management. Many referred to colleagues within the same
company that continued to insist on competitive tendering for
sub-contractors.

Many construction companies are organised into quasi-
independent regional business units. Such a structure has
advantages in terms of flexibility, but seriously impedes
information sharing and the implementation of SCM on a
corporate basis. Some significant national contractors do not
possess a centralised database of sub-contractors. The more
traditional firms within construction tend to see SCM to be
synonymous with the purchasing function. The scope of the
purchasing function is often limited to sourcing materials and
services at minimum cost. This tends to be done as an
independent exercise for each project. Construction
intervicwees directly involved in prime contracting saw SCM
as an essential means of ensuring their competitive position in
the marketplace. Others were openly sceptical of what they
saw to be the latest 'fad', preferring to emphasise the need to
'talk the talk' in accordance with the current improvement
agenda. There was widespread concern that the Ministry of
Defence (MoD) has yet to finalise the contractual basis of
prime contracting.

Conclusions

Firms within the UK aerospace sector share a much more
common view of SCM than that which prevails in the
construction industry. The Supply Chain Relationships in
Aerospace (SCRIA) initiative has been influential in
establishing a common SCM framework across a highly
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integrated industrial sector. The prevailing ethos within
aerospace is that of mutual dependency. As a result of their
dominant position as national aerospace champion, the Supply
Excellence Programme (SEP) implemented by BAE
SYSTEMS would appear to be especially significant. SCM
undoubtedly serves the needs of sector efficiency by imposing
a normative framework on supply chain interactions. Such
frameworks provide a basis for the implementation of standard
integrated systems across the aerospace supply chain. BAE
SYSTEMS fully recognise their dependency upon first tier
suppliers and hence offer them a significant amount of advice
and support. The barriers to entry within the UK aerospace are
such that sustainable supply chain relationships are of central
importance in the face of intensive global competition.

The practice of SCM in construction has been found to be
much less well established than in aerospace with a significant
diversity of views. Progress towards the implementation of any
normative framework of SCM within construction seems very
limited. Many respondents tend to describe the frameworks
they would like to introduce rather than systems that are
already in place. Construction practitioners also tend to see
SCM as a means of improving project performance, rather a
fundamental shift in the way that they do business. This same
view is also evidence within the literature that advocates SCM
for the construction industry. However, it would be a mistake
to conclude that the relative lack of development of SCM in
construction is indicative of backwardness. The different levels
of implementation must be explained in terms of the different
industrial contexts. These structural differences reflect not
only the higher technological content of the aerospace sector,
but also different historical relationships with government. The
imperatives of international competition have obliged the UK
aerospace industry to operate in a highly collaborative manner.
It is the shared ethos of mutual dependency that provides the
platform for effective SCM. This is the only way in which
European firms can compete with the US giants. Whilst the
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UK construction industry has also experienced some degree of
consolidation amongst large firms, the industry as a whole
remains highly fragmented and localised. The construction
industry's much maligned culture of adversarial relationships is
a product of its fragmented structure.

The emergence of prime contracting inghe construction sector
potentially provides a much more supportive climate for SCM
than has traditionally prevailed. Providing that a regular
workflow can be achieved, prime contractors may well be able
to form collaborative relationships with key suppliers that
approximate towards established practice within aerospace.
Such trends are already observable within the PFI market.
Major clients will undoubtedly benefit in the short-term
through a more integrated service. However, it must also be
recognised that there is a point at which supply chain
consolidation may become anti-competitive if new entrants are
not encouraged. In either case, the influence of SCM practices
on the construction industry at large is likely to remain small.
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Constructability in Higher Education
Buildings in Portugal,

Maria Helena A. C. Campos1 & José M. Cardoso Teixeira®

Abstract

Recent improvement of higher education buildings in Portugal has
been conducted in the frame of European Community programmes.
This implies for each project the strict accomplishment of pre-
established cost and time objectives but this has not been achieved in
a number of projects. According to our research, problems mostly
arise during the construction phase, although following several design
deficiencies in more then 70% of the case studies. Main problems are
the lack of clarity, cohesion, co-ordination and integration of design
outputs in the conditions of construction contracts. Because of the
dissociation of design and construction contracts, although aiming at
the common objective of client satisfaction, management efforts are
required to optimise project performance making use of the
knowledge of all project participants. This paper reports the results of
our research in this problem, so far. A sequence of procedures on the
constructability analysis of the project life cycle of higher education
buildings is suggested through a set of workshops involving a co-
ordinator and the design team, This may help project managers to
avoid the lack of accomplishment of project objectives.

Keywords: constructability, higher education buildings, workshops

Introduction.

In the last few years, the construction of higher education
buildings in Portugal has been co- financed by several specific
European Union programmes in the scope of the European
Fund of Regional Development (FEDER). These programmes

! Project manager, Installation Office of University of Minho, Portugal
2 Associate Professor, Department of Civil Engineering, University of
Minho, Portugal



264 Constructability in Higher Education Buildings - Campos et al

aim at the promotion and development of higher education in
Portugal (PRODEP [, II, II ) by:

e Increasing the number of students;

e Improving teaching quality;

e Bettering student social support;

e Encouraging sports among students.

PRODEP programmes are essentially focused on the extension
of higher education infrastructures by building new facilities,
enlarging and refurbishing existing ones. Eligible facilities
include administrative areas, lecturing rooms, laboratories,
residence halls, restaurants, sport areas, etc.. Candidate
facilities must obviously comply with programme objectives as
specified by the programme manager. Selection criteria are
usually specified in the programme regulations and typically
include the adequacy to strategic objectives of the programme,
the contribution for the correction of regional asymmetries and
unbalances among economic sectors, technical and financial
quality of the project, etc.. The contract usually specifies the
project objectives, the financial support related to the project
development, the project schedule and other obligations of the
contracting organisations. The lack of accomplishment of
contract obligations may lead the PRODEP manager to cancel
the contract with the contracting institution. Therefore,
efficient cost and time management is essential to keep the
project financial support which is presently a basic condition
for the development of Portuguese institutions of higher
education.

However, the author’s experience of the last 10 years or so has
evidenced that several projects have failed to accomplish
contract conditions, therefore leading to financial difficulties
during project execution. Main reasons for this are as follows:
e Design errors only detected during the construction
phase;
e Lack of clarity, cohesion, co-ordination and integration
of design outputs;
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e Inadequate evaluation of site conditions and ground
investigation prior to foundation design;

e Use of new design solutions with no practical
background of construction technology required to put
them into practice.

In order to overcome these problems, désigners require
excessive project changes, contractors claim to use much more
resources than previously scheduled, project managers get too
much stress, all these leading to cost overruns and delays and a
terrible headache for the client. Actually, a PRODEP contract
implies the strict accomplishment of pre-established cost and
time objectives otherwise it may be cancelled and this brings
severe financial consequences to the promoting instftution.
Furthermore, facilities are often planned for the start of the
scholar year (say, September) in order to allocate new students,
laboratories or lectures which are forecasted well in advance
and cannot be cancelled close to the opening due date.
Moreovwr, no project can just be postponed for a year without
severe losses for the promoter, higher education institutions
being no exception. This calls for a significant management
effort although not enough has been placed so far in a number
of recent projects of this type.

Preliminary conclusions coming from the authors experience
revealed that problems mostly arise during the construction
phase of the projects, although following several design
deficiencies. A survey has been conducted to a set of projects
recently undertaken by Universidade do Minho in order to
typify main construction problems and to make use of past
experience in order to prevent future problems. Information
has been gathered through the analysis of contractors' claims
which invariably have encompassed extra costs for the
University and time delays for project conclusion.
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Case studies.

Five projects have been surveyed, namely, two buildings for
technological departments, one building for a science
department, one building for an art department and one
building for sports. These projects have been selected from a
larger set undertaken by the University in the last ten years and
are the most recent and probably cover the most representative
of their type. Moreover, the records of claims are well
organised which was very helpful while conducting the survey.
Main characteristics of the projects are depicted in Table 1.

Table 1.
Projects | Building Building | Scheduled Actual Final
Type Area Duration Duration Cost
(m?) (months) (months) (108
Euros)
A Technology 9000 10 18 6.00
Department
B Technology 780 5 Contract 0.30
Department rescinded
C Science 8,300 16 17 4.40
| Department
D Art 6,700 15 Under 4.25
Department Construction
E Sports 3,500 10 16 1.60
Building

It can be concluded that in some projects, construction delays
reached over 50% of the initially scheduled project duration.
Moreover, contract cost deviations have been up to 30% in the
most severe cases. In each project, contractor claims have been
analysed reaching as much as 300 records for project A.
Claims have been perceived as follows:

Lack of design-site co-ordination due to poor knowledge of
site conditions during the design phase of the project. In most
cases, site surveying and investigation, ground investigation
and geotechnical surveying have not been satisfactory
performed during the design phase of the project, originating
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design solutions not compatible with site reality.

Lack of design-construction co-ordination resulting from
inadequacy of design, namely, design management operations,
design solutions, design specifications, design detailing and
design team co-ordination.

Lack of construction efficiency on site mainly because of
poor planning, deficient co-ordination of construction phases
and inefficacy of construction operations undertaken by
contractors .

Lack of design-utilisation co-ordination with consequences
an possible poor performance of some part or equipment of the
building detected during the construction phase.

The distribution of the above construction problems in the
projects surveyed are shown below in Table 2:

Table 2. -
Project | Lack of Lack of Lack of Lack of Total
Design-sitc | Design- Construction | Design-
coordination: | Construction | Efficiency Utilisation
coordination Coordination
A 20 220 50 10 300
B 1 1 - - 2
C 3 42 5 - 50
D - 15 5 - 20
E 6 43 4 7 60
Total 30 321 64 17 432

Table 2 shows that most of the records have been classified as
problems resulting from the lack of design-construction co-
ordination (74% of the cases), following lack of construction
efficiency (15% of the cases), design-site co-ordination (7% of
the cases) and lack of design-utilisation co-ordination (4% of
the cases). In view of the above, it may be concluded that
design has not bean configured to enable efficient construction
in a significant number of cases. This is evident as new design
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solutions have been attempted without enough knowledge of
construction technology, standardisation has not been adopted
whenever possible, lack of co-ordination of the design team
has prevented construction planning efficacy, design detailing
and design specifications have failed to promote construction
efficiency, etc.. In order to keep project cost and time on track,
this set of problems clearly called for deeper constructability
analysis of the project team. This could be achieved by
introducing constructability programmes in design documents
usually contracted by Universidade do Minho but the way to
make it work deserved further research.

Constructability Programme.

In order to develop a constructability programme for
Portuguese higher education buildings, further information
should be collected from other promoting institutions. This has
been achieved by means of an inquiry to a set of selected
higher education institutions, construction contractors and
design teams. The inquiry aims at identifying the main
constructability problems in recent construction experiences of
this type of buildings. Information will be used to establish
critical checking points of the programme. In this phase of the
research, the results of the inquiry are not yet fully available.

Meanwhile, the basic, procedure supporting the
constructability programme to be followed by design teams
contracted by Universidade do Minho is as follows:
e Constructability concepts and objectives of the
constructability programme;
¢ Early appointment of the constructability coordinator for
the design phase of project development responsible for
the development of the constructability programme;
e Assessment of likely construction efficiency hazards in
view of design options of the design team;
e Search for alternative design solutions in order to
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overcome possible inefficient construction;
e Register design team action for construction efficiency;
e Register possible constructability residual problems.

Obviously, actions aiming at constructability should be put
into practice as early as possible in the project life-cycle,
because the chance to improve design for this purpose
decreases as the project evolves. The function of the
constructability coordinator is to ensure that the construction
experience of the design team is put into practice from the
early stages of project development. The constructability
coordinator may be someone from the design team assuming
this function, or someone from outside.

It is expected that the constructability coordinator will act
through a set of workshops with the design team so that the
above actions can be put into practice. These are sometimes
called Constructability Revisions and it has been suggested to
plan them for a set of instants during the design phase. For
example, workshops would take place after completion of
30%, 60% and 90% of the design( Hanlon and Sanvido).
However, it has been decided to adopt a more flexible
approach, planning workshops for the end of design sub-
phases, as defined in design contract documents.

Accordingly, four constructability workshops are foreseen for
typical buildings contracted by Universidade do Minho:

e At the beginning of the preliminary phase.

o At the end of the preliminary design phase:.
o At the end of detailed design phase, before the release of
execution drawings.

e At the pre-construction phase.

The first workshop marks the beginning of the design
process, and it will be organised into two parts:
1. The first part is a brief introduction to constructability
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concepts and the aim of the constructability programme,

2. The second part is a thorough analysis of likely
construction efficiency hazards resulting from site
conditions (near by obstacles, public services,
topography, etc.) and ground conditions. Relevant site
investigation may be decided (for example, further
geotechnical testing). Constructability problems
resulting from preliminary design solutions, products
and materials to be used are also reviewed.

The second workshop takes place at the end of the
preliminary design phase. The conclusions of the previous
workshop are first recalled and the results of further site
investigation are analysed. An assessment is made of likely
construction efficiency hazards in view of design options of
the design team. Specifically works involving some possible
constructability problems are studied. Some examples are as
follows:
Do we have practical background or do we fully
understand the construction technology required to put into
practice this nice design solution? Can we standardise this
set of design objects in order to facilitate manufacture
without sacrificing this brilliant idea? Are we using
standard series for these design components or will we
need to produce them just for this project? Can we avoid
these small differences between our design components or
do they make sense only with these millimetre differences?
Are we ensuring co-ordination of the design team or are
we expecting things just to fit when time comes?

After the above discussion the team is encouraged to search for
alternative design solutions in order to overcome possible
inefficient construction due to problems detected. Design team
action for constructability is registered according to the
requirements of the design contract with Universidade do
Minho.
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The third workshop is scheduled for the end of the detailed
design phase. This aims at verifying design in a sense closer to
the traditional Constructability Revisions. Records from
previous constructability action of the design team are first
recalled and then a revision and final design solutions is made,
possibly with the help of checklists. Some examples of this
action are as follows:
Are we sure that our project can easily be put into
practice? Can it be done safely and in respect for
environment? Have we had enough geotechnical
information to get to the solution for foundations? Are
drawings compatible among design specialties? Are design
detailing and design specifications meaningful and
complete? Can we expect efficient construction planning
with design information released for tendering? Have we
looked for environmental and safely issues of construction
by allowing enough space for site erection and operation?

A report is expected after the above discussion and possible
constructability residual problems are registered for further
action.

The fourth workshop is a pre-construction meeting involving
the constructability coordinator and the contractor team as is
devoted to the analysis of possible construction efficiency
problems This aims at discussing constructability problems
prior to the start of the construction phase, bringing together
the views of both designers and builders.

Records

A formal record system easy to use and to monitor throughout
the design phase is intended driving to more consistent
approach to constructability issues during the phase. Besides,
information transfer to the construction phase is easier to
achieve.
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Accordingly, the design team is required to register
constructability action, namely problems detected and
alternative design solutions adopted to overcome those
problems. Checklists used in the scope of the third workshop
and results of the inquiry should also be registered, then, a
final report on constructability should be produced.

These documents are organised in a file delivered to the
project management team from Universidade do Minho that
will make use of it in tender documents.

Records of claims during the construction phase are also
helpful information to improve constructability initiative in
future projects.

Conclusions.

This paper reports our research on a constructability approach
for higher education buildings and is based on the our
experience on this subject at Universidade do Minho. It was
decided to collect further information from other promoting
organisations, which will be helpful to establish critical
checking points of the programme, as those used at the third
workshop mentioned above. An approach to the
constructability programme to be followed by design teams
contracted by Universidade do Minho is presented. This
process is to be conducted by a constructability co-ordinator
who will be appointed by design teams at the contract stages.

Under this approach, it is expected that the constructability
process may become team work from the project start.
Moreover, it is expected that the implementation of a
constructability programme will lead to quality improvement
and cost reduction of our projects as well as a dramatic
reduction in animosity among project participants.

The implementation of the constructability program:ne has not
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process:

1. Low price wins the award.

2. Construction not on-time, on-budget, and does not meet
quality expectations.

3. Construction requires excessive management and
inspection.

4. Environment of conflict, a win-lose relationship.

5. Change orders implemented after the job is awarded,
allowing poor performing contractors to compete with
contractors who put in a price to meet the intent of the
project.

6. Allows a contractor who missed requirements to get the
project.

7. Allow general contractors to mistreat subcontractors.

8. Has lead to poor quality work.

A careful analysis of the low bid process reveals the following
process. A designer identifies the minimum allowable quality
that is defined by minimum standards. Minimum standards are
usually the description of the lowest performing construction
materials and systems. Due to the different levels of quality
products, management and craftsperson skill, the contractors
are at different levels of performance.

The highest performers usually have higher prices due to their
long time craftsperson skill, better performing construction
materials, management, and higher overhead (Figure 1). The
designer then uses a subjective minimum acceptable level.
This minimum level is subjective and must be interpreted. Due
to the imperfections in communication, and the complexity in
construction, the definition of the minimum level is based on
perception (Figure 2).

As soon as the contractors with different levels of performance
see the specification, the movement is to try to provide the
owner with the lowest possible level of performance without
being identified as not meeting the performance level
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(minimum specifications of materials and systems).
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Figure 1. Different levels of Performance
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Figure- 2. Different levels of Performance

Figure 3 shows that most contractors reduce their quality to get
the lowest possible price. However, not all the contractors will
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bid this type of construction. Many contractors either
negotiate their work, or wait until the low-bid work goes bad,
and comes in to fix the facility at their own price. The
problem with minimum material or process standards is that
the numbers relate to technical properties and do not relate to
performance or longevity of performance level in terms of
minimization of maintenance.

Figure 3: Low Bidding
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The owners and designers are directing the contractors to
provide the é‘cheapest” possible construction. To get the
projects, a contractor must have the lowest price. The
contractors are forced to take risks. If anything happens, they
are forced to submit change orders to maintain a profit. As the
low price becomes more and more important, the following
occurs:
1. Manufacturers redo their systems to reduce price and
remain competitive.
2. Contractors are forced to do more and more work for less
money (leverage volume for price).
3. Because the emphasis is on minimum quality, the value of
training goes down. Training is expensive, and higher
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quality is not a requirement.

Contractors are forced to do the minimum for what they
are paid. Therefore, they take less time, and force the
owners to do more complete inspections.

Management of construction becomes a very critical job.
As construction is awarded on-price, contractors move
toward providing less and less, management requires
more and more expertise. Management is not a value
added function. The more resources go into management,
the less resources will go into the actual construction.
Very detailed specifications including means and methods
allow craftspeople with very little skill to do the job.
They take longer, need more supervision and do not have
the high level of quality. They seem to be cheaper,
however the lowering of quality and the effort to maintain
a minimum level of quality is an endless spiral.

The evidence of the above is:

1.
2.
3.

Movement away from low-bid.

Low profit margins of contractors.

Owners are forcing contractors to leverage volume for
price.

Construction research generated because of poor quality
construction.

Movement towards construction management @ risk.
Number of projects that are not on-time, on-budget, or
meeting quality expectations. In the four states that
Performance Information Procurement System (PIPS) has
been implemented, the projects have not come in on-time,
on-budget, and meeting quality expectation. This is the
construction norm under the low-bid system.

Performance Specifications

The movement away from low-bid affects the major player in
construction procurement: the designer. The designer has
always been the overall manager of construction delivery and
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the approval authority in construction. However, as there is a
movement toward design-build, the contractor becomes an
equal if not the major player. For the designer, there is a sense
of losing control of the process and working for the contractor.
The designer and engineer have always been the professional.
The designer negotiates their fees after being selected on
performance. The contractor has been treated as an
uneducated commodity (award is based on price). Designers,
in trying to keep their professional status, have moved to
performance specifications to be used in best value awards.
This process retains the design-bid-build delivery system, but
awards can be made to the best value.

However, there is an irony in the term performance
specifications. If it is a specification, it will contain a
minimum acceptable value or standard. If the award will be
made to the best value (performance and price), there is no
need for a minimum performance value, because an
unacceptable performance will never get the award. The issue
also results in other questions:

1. How does a designer describe the minimum level of
performance that involves multiple criteria?

2. How does minimum performance that is made of multiple
criteria ensure that the minimum level of performance is
available?

3. How does the designer make a decision on what
performance is in terms of longevity, minimization of
maintenance, minimization of breakdowns, and the
impact of different levels of contractor performance?

4, What is the value of performance?

5. How is performance verified? How many references are
required? How does a designer take the performance of
other jobs and relate it to the performance on the next
job?

6. What level of craftspeople is the contractor required to
put on the project?

7. What if the contractor’s systems do not perform soon
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after construction is complete and the contractor has been
paid?

8. How does the designer identify if nonperformance is the
contractor’s fault or the manufacturer’s fault or the
designer’s fault?

If a performance specification is used, the award should be
made to the lowest bidder. The minimum performance should
be quantifiable and supported with documented performance.
Performance specifications will not work over time for the
following reasons:

1. Specified performance levels are subjective and require
interpretation.

2. Performance of a constructed system is complex and
there are too many factors for someone to quantify.

3. Performance specifications direct someone on how to do
work and do not have any proven corrélation with
performance.

4. Construction performance data is nonexistent and it is
too difficult to identify what the minimum data sample
should be and how to collect it.

5. The price pressure will force the contractor to provide
the minimal allowable performance, which will lead to a
conflict (minimum vs. performance expectation).

No one has clearly defined a performance specification. Does
it include means and methods? Does it include minimum
material and system standards? If it does, then is it the
assumption that these systems will perform? Performance
specifications require subjective interpretation, analysis and
decision making. Anything that requires subjection
interpretation and decision making will tend to highlight the
decision maker. Performance than becomes a subjective term
that is constrained by the knowledge of the decision maker.
Because no decision maker has all information, when problems
occur, they will be difficult to solve. In this environment,
liability is still diluted. When decisions are made, liability



282 Difficulty with Performance Specs. - Kashiwagi

must be assumed. However, if this were true, the contractor
would never be liable for nonperformance if there was a
specification, and the designer used an inspector to ensure that
the contractor followed the specification. Due to the industry
being “function focused” and not “business focused,” the
movement of specification and low-bid award to performance
specification and best value award will not minimize the
problems of the low-bid delivery system.

Performance is a Business Issue

Deming states the performance is always dictated by the
owner. Performance is defined by the author as being on-time,
on-budget, and meeting quality expectations. This is a
business issue and not an engineering technical issue. A
layperson can identify if the contractor finished on-time, on-
budget, and whether the owner’s expectations were met. The
owner’s problems can be solved if the owner can know if the
contractors can:
1.1dentify the risk to the owner with the constraints of
budget, time, and expectations.
2.Know how to minimize the risk using construction and
engineering skill.
3. Accurately identify the costs.
4.Have skilled managers and craftspeople that will perform
the construction.
5.Identify the construction schedule.

The owner can do this by doing the following:

1.Have the contractors submit their best references to
identify past performance.

2.Have the contractors identify what performance criteria
make contractors different.

3.Have the contractors identify the risk, how to minimize the
risk, and prepare detailed schedules and cost breakouts.

4.Have the general contractors hire their subcontractors
based on performance.
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5.Consider both relative performance and price to pick the
best value.

There are several issues if the owner is to implement the
above. Because it is a business process issue and not a
technical issue, minimum standards cannot be used.
Requirements are already set by the industry. They include
licensing, bonding, and insurance. Therefore, a method must
be created to do the following:
1.Measure items on a relative basis.
2.Compare both objective data and subjective data without
translation. For example, if there are no minimums, a
contractor might have only two references, which give
high marks, while another contractor might have 40
references with almost the same marks. Which contractor
is better?
3.Minimize decision making on what is performance, but be
able to input on what level of performance is acceptable.
4.Even though the designer represents the owner, the process
should make the contractor liable for understanding the
owner’s expectations and performing the construction.

The identification that is a business issue and not a technical
issue is unsettling for many designers. The new process will
require information workers and not designers or engineers.
The owner’s requirement will still be quantified in technical
terms, but the increased performance will be obtained by using
business information (past performance). Designers and
engineers can change their function to become information
workers with design capability.

Performance Information Procurement System
(PIPS)
PIPS is an information based procurement system with the
following steps:
1.1dentification of past performance. This gate forces
contractors to identify their own level of performance.



284 Difficulty with Performance Specs. - Kashiwagi

Poor performers will only pass this gate if they change
their method of operation and personnel, and do it at a
more economical price.

2.Request for proposal (RFP). The owner uses a complete
design and specifications, partial design, or requirements
only to convey the requirement to the contractors. The
RFP includes the relative importance of past and future
performance.

3.Bid submittal. The contractors submit a management plan
(MP). The MP includes the identification of risk to the
user, how the risk will be minimized, construction
schedule, and detailed cost breakout.

4.Analysis of MP. The MP will be rated in relative fashion.

5.Interview of key personnel. The key personnel are
interviewed. The interview thrust is a test to see if the
key personnel, site manager and project manager, can
visualize the risks of the projects before it is constructed,
and how they will react based on planning.

6.Prioritization of alternatives. The relative data from their
past performance (general, subcontractors, key personnel,
MP ratings (future capability on specific job), and key
personnel interview ralings, is reviewed by an artificial
intelligent decision maker that measures the relative
differences and prioritizes the alternatives to meet a
unique user’s requirement. The relative performances are
then compared with prices based on preset weighting to
identify the “best value.”

7.Preaward meeting. The “best performing” contractor then
is asked to recoordinate the specifications and drawings
with all the critical subcontractors, identify any points
that need clarification, get the answers from the designer
and owner, and then present how they will construct the
facility. They sign a contract that includes the RFP, their
management plan, interview comments, and the
discussions with the owner and designer before the
preaward meeting. The only change orders will be for
scope changes and unforeseen events as identified by the
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owner. An important fact is that if the contractor is good,
and the owner wants the contractor back, he will not act
in an unfair manner. Another safeguard is that the
contractor can always pull out of the job if the contractor
identifies the owner as an “unfair” owner. If an owner
runs PIPS, the PIPS will also identify if the owner is
unfair.

8.Rating on construction. The contractor and all the
subcontractors are rated after the job is completed, and
their rating becomes 25% of their future performance
rating.

The Al system is based on a modified Displaced Ideal Model
(MDIM) developed by Zeleny. It measures relative differences
of criteria with minimum translation. It is easy to use and
understand. The MDIM prioritizes differently every time. It
does not take into account previous runs. Every
implementation uses the same “processing.”

If performance is more of a business issue than a technical
issue, PIPS will increase performance. The following are
results of PIPS implementations:
1.Implemented 290 times.
2.Used on $150M of construction procurement.
3.Largest project was $53M.
4,99% of projects on-time, on-budget, and met quality
expectations.
5.100% customer satisfaction.
6.State of Hawaii has run 100 tests. Management
requirements have been minimized to 10%. One engineer
can do the work of 10 engineers under the low bid system.
7.Designers and inspectors work and risk is reduced by 50%.
8.Performance has exceeded the expectations of facility
managers, owners, and manufacturers.

The above results show that construction performance is a
business issue. If the owner hires contractors who understand
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construction, the majority of performance issues disappear.
Good business practices include the following results:

1.Minimized decision making.

2.Using past performance information.

3.Paying a fair profit.

4.Differentiation of performance.

5.Totally open competition.

6.Entry and exit barriers.

The key to having the last three characteristics is to use the
performance information to become the entry and exit barrier.
Performers will not leave and non-performers cannot enter.

Conclusion

Performance in construction is a business issue. Trying to
solve a business issue with technical specifications will not
lead to performance. Performance specifications should
therefore include the owner’s requirements, and the method of
identifying the best performance. Performance specifications
should not include minimum performance standards.
Performance specifications can only be used when considering
performance and price. The using of performance
specifications will not be welcomed by designers and large
contractors due to the following factors:

1.Change in process.

2.Change in functions.

3.Increased liability for performance.

However, due to the information environment, the requirement
to minimize risk, and the price pressure, the construction
industry will move to a performance orientation.
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Performance Contracting for Accelerated
Innovation and Efficiency

Hans Westling'

Abstract

Formulation of challenging performance criteria has in many areas
contributed to innovative solutions. New collaborative work is
ongoing within the Demand-Side Management Agreement of the
International Energy Agency (IEA). The objective is to facilitate the
use of performance contracts and other energy service company
(ESCO) contracts. Performance contracting is a well-established
mechanism for promoting the installation of energy efficient building
equipment and systems. Facility owners and energy service
contractors use this method to retrofit equipment to save money on
building operations. The savings in energy bills - often 20-40% - are
shared between the facility owner and the ESCO under the terms of
the agreement. The ESCO is taking the project’s performance risk by
guaranteeing a specified level of energy savings. Eight countries
participate in this new project, which includes studies into processes,
rules for contracts and demonstration projects.

Keywords: performance contracts, energy efficiency, ESCO

Introduction

Energy service contracting, or performance contracting, is an
established mechanism for promoting the installation of energy
efficient building equipment and systems. Facility owners and
energy service contractors, or ESCOs, enter into agreements to
perform retrofit installations of equipment that can save money
on building operations. The savings in energy bills due to the
more efficient equipment are shared between the facility owner
and the ESCO under terms of the agreement. Most importantly,

! Promandat AB, Box 24205, SE-104 51 Stockholm, Sweden. (email:
hans.westling@promandat.se)
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the ESCO takes on the project's performance risk by
guaranteeing a specified level of energy savings. The ESCO's
compensation is directly tied to achieving these savings. The
financing can either be by the ESCO, by the suppliers of the
system or components or by an outside third-party company —
or in different combinations. Leasing arrangements can also be
considered. Different problems and hindrances have reduced
the introduction and wider spreading of this method. Within
the Demand-Side Management (DSM) Agreement of the
International Energy Agency (IEA) the collaborative work
Task X “Performance Contracting” has started with eight
countries participating - Finland, France, Italy, Japan, the
Netherlands, Norway, Sweden and the United States. Different
motives, scope and objectives, methodology, preliminary
findings (including barriers and possibilities) and the future
work is further discussed in this paper

Motives

There might be different motives for choosing a performance
contract or other ESCO financial arrangements:

e For some property owners and users the main reason can
be lack of investment capital.

e For some it is simply a very economical business
strategy. We only pay when we see value-added
functions, as reduced energy bills.

e Forthe ESCOs, it is a good business argument and a way
to connect with customers and start new business
relations.

e For some companies and government organisations it
can be a very efficient way to inspire innovations and to
facilitate the introduction of more efficient solutions.

¢ Spreading of the use of performance contracting to more
markets.

e A joint multinational IEA project contributes to an
expanding international market for performance
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contracting.

Scope and Objectives

This project is a business-to-business project limited to efforts
involving the performance contracting agreements and other
ESCO related financial options and services between client,
businesses and all types of companies offering these services.

The overall objective is to facilitate the greater use of
performance contracts and other ESCO financial options and
services (PC/ESCO) in the participating countries.

The IEA DSM Performance Contracting project will:

e Provide all the participants with a better understanding
of how performance contracts and other ESCO financial
options and services can be used.

e Promote an understanding of the benefits of performance
contracting and other ESCO financial options and
services and the potential contribution of these financial
options and services to promoting energy efticiency and
mitigating global climate change.

e Promote an understanding of the necessary regulatory
and legal context under which the performance
contracting industry may function.

e Identify the market potential in countries for which no
mature performance contracting industry currently
exists.

e Identify and share information concerning potential
barriers and problems associated with implementing
performance contracting and other ESCO financial
options and services.

e Identify and share information concerning solutions to
problems and success stories involving performance
contracting and other ESCO financial options and
services.
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o Contribute to increased awareness of the excellent
opportunities that the performance contracting models
can offer, and as a result, establish larger market
opportunities in more countries.

e Formulate definitions of different types of performance
contracting.

e Identify how to involve energy agencies, consultants and
other intermediates in the preparation process.

o Identify solutions and schemes how to find suitable
ESCOs and how to improve the tendering process.

Methodology

The project is organised with a group of National Experts, who
work together under the co-ordination of an Operating Agent
or project manager. Each of the eight participating countries
has a National Co-ordinator and has organised groups
representing different stakeholders, such as for instance facility
owners, different ESCO companies, energy suppliers,
consultants, financiers, and government officials. The work is
divided into steps, or subtasks.

During the Initial Workshop - Subtask A, the Experts
completed work already started during earlier phases and
discussed the contents in coming Country Reports and the way
of presenting different case studies.

In the Country Reports — Subtask B, the countries have started
the work on contributing reports on the situation in their
country from their perspectives regarding establishment and
utilisation of the performance contracting industry. Countries
with mature performance contracting industries can provide
information in their reports about already existing model
contracts, problems/hindrances, case studies, and market size.

This subtask will be followed by an interactive workshop
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comparing the Country Reports and the ideas — Subtask C.
This is a forum for the participating countries to share the
results of their research into the performance contracting
industry and to draw conclusions from the comparison of the
different Country Reports and to have discussions with other
interested parties.

The countries will then develop individual Country Plans -
Subtask D - to increase the viability of performance
contracting in their countries. These plans will be followed up
by identified cases and demonstration projects, which will be
analysed to form a background for formulation of lessons
learned, and of a draft for a final Management Report.

Different stakeholders, financiers, legal specialists, and people
specialised in benchmarking, measurement and verification
matters will be invited to some of the meetings and workshops.

Preliminary Findings And Issues For Future
Work

Some preliminary findings after the presentation and studying
of the first drafts of the Country Reports are summarised
below.

e Valuable contents for future comparisons have been
formulated by the eight participating countries.

e Barriers for the early acceptance of performance
contracting have been identified such as lack of
information and understanding of the opportunities, lack
of public recognition and future-oriented buyers taking
the lead, unclear public procurement rules and no
generally accepted contract principles, lack of financing
on attractive conditions and the separate responsibilities
within buyer organisations for investment and operation.

e The countries have identified a number of cases for
future study:
projects like hospitals, schools, industries, and
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commercial buildings.

Some models used for contract arrangements have also
been pointed out. They include different proposals for
sharing the savings and the risks and also different
arrangements for the investment capital. Benchmarking
will facilitate better comparisons and stimulate
development of better solutions.

Typical energy savings according to analysis of many
projects in different countries are in the area of 20-40%.
Target markets and customers have been identified in
some of the countries.

Definitions about performance contracting have been
discussed. Further analyses have to be made, for instance
whether it is possible to include also other services, apart
from energy, for which there is a market. This could for
instance be cooling, combined with district heating in
some countries, but it could also be various IT services,
cable arrangements, etc.

Some key areas, which should always be included in the
performance contracting arrangements, have been
identified by some of the countries, and there is
openness among the participants also to include other
areas and detailed arrangements.

The main issues for the further work include:

e o o o

Contract arrangements about:

Standard/Model processes and contracts

General Conditions

Ownership of installed equipment

Principles for sharing positive and negative results
Guarantees and enforcement

Financing with different alternatives
Measurement and verification

Performance contracting can be a good partnering activity, and
an important tool for the use of resources and the wider use of
more efficient solutions resulting in reducing CO, emissions
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and climate risks. Accepted principles for process and main
contract conditions can accelerate the internationalisation.

A very important element is to inspire large public
organisations to take an active role and as clients initiate more
performance contracting arrangements.
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Public-Private Partnership Projects in the UK
Treatment of Associated Risks by Local Authorities

Akintola Akintoye1, Eamon Fitzgerald1 & Cliff Hardcastle'

Abstract

The cyelical pattern of the overall expansion of local government
services -and particular services in the post-war years has created and
inheritance of a social infrastructure requiring substantial investment
in modernisation and replacement works. Public-private partnerships
of the type spearheaded in the UK by the Private Finance Initiative
(PFI) have offered a solution to the problem of securing the necessary
investment at a time of severe public expenditure restraint. In the
UK, central government has offered positive encouragement to local
authorities for the development of this alternative procurement. For
PFI, a major challenge is to achieve a distribution of risk acceplable
to all parties, including the public sector client, private suppliers and
contractors together with their financing institutions. The current
study shows that most respondents are conversant with the principle
of risk management advanced in government policy i.e. that risk
should be allocated to the party that is best able Lo manage it. All
respondents agree that the DBFO risks should be completely
transferred to the private sector. The risk factors that authorities
prefer to share with the private sector are those related to demand and
regulation/legislation.

Keywords: public-private partnership, risk allocation, public sector,
DBFO,

Introduction

Public-private partnerships (PPP) in construction facilities
development can involve the private bodies in the design,

! Department of Building and Surveying, Glasgow Caledonian University,
Glasgow G4 0BA, United Kingdom. akin@acal.ac.uk
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financing, construction, ownership and operation of a public
sector utility or service. Partnership between the public and
private sector is now a widely known and acceptable
alternative to the traditional fully state provided public
facilities. Arguably, it allows the public sector client and the
private sector supplier to achieve an outcome which neither
party could alone achieve, thanks to a blend of special skills
and experience which are incorporated in the joint approach.
Within the UK this takes the form of the Private Finance
Initiative (PFI).

Interest in the PFI, while to date, has mainly been associated
with projects promoted by UK central government
Departments, It is increasingly targeted upon UK local
authority (LA) services, spurred by changes to regulations
governing LA capital expenditure and borrowing, the
launching of the Public Private Partnership (PPP), and the
reaffirmation by Government of tight controls upon levels of
publicly funded capital expenditure. Local authorities offer a
variety of calls upon such capital resources; typically: social
service premises, schools, energy initiatives etc. In the case of
school projects, a number of LA schools are due for
development and refurbishment. In other reaches of local
authority provision, domestic energy systems, combined heat
and power or waste-to-energy projects are being actively
pursued using the PFI.

The two fundamental requirements for a PFI scheme are that
the public must secure value for money (VFM) and the private
sector must genuinely assume responsibility for the risks
associated with the scheme. In essence, the public sector,
including local government, must be seen to have achieved an
optimum allocation of the risks associated with a PFI scheme.

This paper reviews PPP and documents the UK experience of
public-private partnership, the adoption of the Private Finance
Initiative by the local authorities and the experience of the
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local authorities in dealing with the risk allocation associated
with the initiative, based on a questionnaire survey involving
fifty-five PFI schemes.

Public Private Partnership

From tentative beginnings of rhetoric rather than action, the
private-public partnership has established itself worldwide as a
significant means of delivering public infrastructure
development. The World Bank records the number of new
private investments of this nature in Asia during the period
from 1984 to 1995 amounted to some 160 projects,
representing 28% of a worldwide 574. In addition, out of the
ten largest private investment projects world-wide initiated
during this period, seven were of Asian origin (Tong-Kyu,
1998). Haarmeyer and Mody (1998) conclude from their study
of such initiatives, that the shift to private participation for
infrastructure provision can create substantial benefit.
However, they reckon that effective private involvement
required governments to provide a new facilitating and
regulatory role in order to create a credible and low-risk
contracting and operating environment for its private partners.

Initiatives designed to involve the private sector in public
service delivery can take four forms: (i) outright privatisation
of previously state-owned utilities; (ii) contracting-out of
services such as refuse collection or cleaning to private firms;
(iv) the use of private finance in the provision of social
infrastructure; and (iv) public-private arrangements involve a
variety of techniques and activities to promote more
involvement of the private sector in providing traditional
government or public services (EPA, 1999)

The benefits of public-private partnerships have been listed by
the Environmental Protection Agency (EPA 1998), itself a
derivative of local authority service provision. The Agency
attributes this to the specialist skills available in the private
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sector which a private supplier can offer; the general
improvement in efficiency of resources use, techniques for
achieving a quality service for the public and a variety of
financial savings and a general ability to adapt and respond to
change which is less evident in the public sector. The EPA
also confirms a gain from private sector procurement methods
and shorter implementation times but does however, echo the
traditional concern of the client in any ‘out-sourcing’ i.e. the
feared actual or potential loss of control over key variables
influencing control over the quantity and quality of service
delivery.

Celeste (1996) concludes that public-private partnerships
invent new relationships, stimulate growth, have a positive
effect on job creation and provide an effective response to
global competition; partnerships provide relationships which
are challenging and productive for both parties.

The World Bank reports that in a number of projects it has
studied, the involvement of private enterprise in public service
provision has been associated with “substantial benefits to
consumers in terms of expanded coverage and quality of
service as well as significant improvements in productive
efficiency” (Rivera, 1996). At the strategic level, a public-
private partnership allows a government to implement change
without losing sight of the true business of government i.e. to
develop social policy, maintain and communicate a vision for
the future and manage the delivery of service. In effect, local
authority activity concentrates upon administering a strategic,
facilitating and monitoring role, rather than direct service
provision. For the private sector, it represents an opportunity
to offer new products and skills to new markets and to develop
strong, long-term relationships with clients in the public sector.



301 CIB-2002

Public-Private Partnerships — The UK
Experience

The whole concept of Public Private Partnership is a
government policy to tackle financial problems in facility
provision, and an integrated private management skill to
increase efficiency, effectiveness and quality (HM, 2000). The
level of private sector involvement might range from a purely
service provision, without recourse to public facilities, through
service provision based on public facilities usage, up to “public
facilities” ownership.

The UK government has identified eight types of PPPs as
follows:

e Asset Sales which relates to the sales of surplus public
sector assets.

e Wider Market which deals with introducing the skills
and finance of the private sector to help with better use
of the asset in the public sectos.

e Sales of Business, which deals with the sales of shares in
state owned business by flotation or trade sale.

e Partnership Companies, which is about introducing
private sector ownership into state owned business,
while still preserving public interest through legislation,
regulations, etc.

e Private Finance Initiative

e Joint Ventures in which public and private sector
partners pool their assets together under joint
management.

e Partnership Investments in which the public sector
contributes to the funding of investment by private sector
parties, to ensure that the public sector shares in the
return generated.

e Policy Partnerships in which the private sector
individuals, or parties, are involved in the development,
or implementation, of public sector policy.
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Contractual arrangements between the parties, and the nature
and scale of service provision, provide the means of classifying
partnerships. In PPP, the degree of direct interest and
involvement of the private sector in the public sector projects
provide a useful dimension. In a Korean study (Tong-Kyu,
1998) this approach is used to distinguish between two types
of private infrastructure provision; termed: primary and
secondary. Primary-facilities are those projects which were
Jjudged to be more sensitive to public interest, required more
investment than secondary facilities and were developed based
on a build-transfer-operate mechanism (BTO). The ownership
of the facilities reverts to the centre or local government upon
their completion, but for a predetermined franchise period, the
franchiser is granted the right to operate the facilities and
assign user fees to the beneficiaries. The primary facilities
include such infrastructure facilities as road, railway, harbour,
airport, sewage and telecommunications.

Secondary facility projects were developed through a build-
own-operate mechanism and examples of these are power
plants, distribution complexes, bus terminals and parking lots.
With the secondary facility projects the franchisers have
permanent ownership of the completed facilities and are
allowed to make a reasonable profit.
Specifically in relation to the UK Private Finance Initiative
projects, Hall (1998) identifies three types of public-private
partnership projects namely:
e financially free-standing projects in which the capital
outlay can be recouped through user charges;
e joint ventures in which the public sector provides the PFI
contractor with a subsidy to reflect the social benefits of
a project not reflected in cash flow, such as the
Docklands Light Railway extension to Lewisham, the
Manchester Metrolink and the Channel Tunnel Rail
Link; and
e services sold to the public sector such as those provided
by Bridgend Prison, DBFO road schemes and new
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rolling stock for London Underground’s Northern Line.

The UK’s Private Finance Initiative (PFI) began with the
declared objective of finding ways of mobilising the private
sector to meet the needs which are traditionally been met by
the public sector. The initiative was first announced in under
the Conservative Government in 1992. The Labour
Government has continued with this initiative by putting PFI
into the framework of its “public-private partnerships”(PPP).

The most popular type of PFI contract in the UK is Design,
Build, Finance and Operate (DBFO) or Design Construct,
Manage and Finance (DCMF). Currently, most PFI schemes
are operating under a DBFO contract arrangement in which the
public sector makes monthly, quarterly or annual payments for
the use of privately owned facilities over the lifetime of the
concession. Although PFI is currently being used for a variety
of public sector projects, Mountain (1998) has presented an
argument that the only projects clearly open to the PFI/PPP
treatments are infrastructure projects such as roads and
highways, water transport, metropolitan transport systems etc.

As part of the Labour Government efforts to re-invigorate PFI,
the Bates Commission was established to review the initiative.
The Commission published 29 recommendations (see Cunliffe,
1997) which according to Sandison (1998) focussed mainly on:
“enhancing the professionalism of existing department
procurement units through training; sharing of best practice
across the public sector and drawing on private sector
experience through inward secondment; standardising the
terminology, procedures and contract documentation used by
different departments; making better use of external advisers
by introducing an accreditation scheme and requiring them (o
contribute their written work to a dedicated procurement
library for use as precedents in subsequent projects.”

The UK government has identified four inter-related principles
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at the heart of the PFI:

e Risks should be allocated, between the public and
private sector parties, to that party best able to manage
them to ensure optimum value for money (genuine risk
transfer).

e Contracts should specify the service output required by
the public sector client from the private sector (output
specification).

e PFI contracts should normally require the contractor to
take responsibility and assume risk for the performance
of the asset over the long-term, at least for a significant
part of its useful life, so that efficiencies arising from
long-term asset management can be realised (whole life
asset performance); and

e Payments to the contractor under a PFI contract are
characterised as a regular “unitary” fee for services
which must be subject to performance appraisal in
relation to specific and quantified criteria in the contract
(performance-related reward).

Hall (1998) listed three fundamental criteria for a project
which should be apply in the evaluation of the PFI as a means
of providing public services namely: that the project should
realise additional investment in social infrastructure; provide
good value for money (VFM) for taxpayers, and not limit the
pursuit of the public sector’s ability to pursue its public service
objectives, now or in future. Hall’s assessment indicates that,
to date, PFI has been used as a substitute for rather than a
complement to publicly financed investment. Assessments of
value for money suggests that the out-turns have been variable
but some PFI contracts have delivered good value and the
effect of the PFI on the public sector’s flexibility to pursue its
social objectives have yet to be established. Hall concluded:
“the gain realised through the PFI may increase as public
sector managers gain experience in how risks and
responsibilities can be optimally shared between the public and
private sectors in a cost-effective manner.”
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Local Authorities Involvement In PFI

PFI was originally conceived as a means of attracting private
capital into capital-intensive areas of public service provision,
particularly transport. Today, it has extended its reach to
include health, prisons, defence, education etc. (Gray, 1997).
In successive phases of development the instrument has been
underpinned by administrative and other arrangements which
leave local authorities equipped to meet a significant volume
of their needs using the new approach to service provision.
Sanders (1998) provides a substantial list of statutory

responsibilities for which PFI can now be regarded as a
potentially attractive local authority procurement route,
particularly in relation to residential and nursmg care for the
elderly, and school projects.

The Department of the Environment Transport and the
Region’s (DETR, 1998) publication titled: ‘Local Government
and the Private Finance Initiative’ identifies the benefits of PFI
and other public private partnerships for local government as
being to :

e promote private investment in the capital assets required
to deliver public services efficiently by bringing in
private sector finance and operational management on a
risk-taking basis;

e improve value for money by allocating risks to those best
able to manage them in the public or private sectors;

e encourage the upgrading and rationalisation of local
authority property, including that needed for service
delivery and office accommodation.;

e allow the transfer to the private sector of trading assets,
which would benefit from better utilisation, and of
surplus operational land and buildings;

o facilitate joint ventures to give authorities new scope to
participate in companies led by the private sector - and to
score only the council’s contribution to such joint
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ventures as public expenditure, not the activities of the
company as a whole; and

e remove unnecessary obstacles to partnerships in the
areas of economic development and regeneration.

The latest changes in the rules governing capital expenditure in
projects involving the private sector and associated revenue
support mechanisms are designed to encourage local
authorities to make maximum use of the opportunities outlined
by the DETR. The Local Government (Contracts) Act 1997),
in order to assure the private sector that a Local authority can
enter into a PFI deal acting within its powers, has clarified the
powers of local authorities to enter into contracts; introduced
certification procedures (enables LA to certify the major long-
term contracts that have caused concern); and introduced the
concept of relevant discharge terms, which ensures that the
contractor would be compensated if the contract were set
aside. Also the general framework and the associated regime
relating to revenue expenditure have been amended to facilitate
development of PFI projects by the local authorities in England
and Wales (Local Authorities (Capital Finance) (Amendment)
Regulations 1998 [SI 371]). According to the DETR (1998)
“Within this framework the general aim is to give authorities
discretion to make their own choices on expenditure priorities.
The PFI in local government works within this framework but
a series of regulatory changes has introduced various
relaxations, giving authorities a wider choice of procurement
method and new ways to achieve value for money and to
deliver higher quality services to the public.”

Risk And Privately Financed Infrastructure

The risk associated with private provision of public sector
infrastructure differs according to the nature of the service for
which the facility is provided. In the report of The Private
Finance Panel (1995), entitled: ‘Private Opportunity, Public
Benefit’, six generic risks relevant to PFI: design and
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construction (to cost and time); commission and operating
(including maintenance); demand for volume/usage, residual
value, technology/ obsolescence; and regulation and legislation
were identified. These risks were further commented upon in
the Panel’s publication (1996), ‘Risk and Reward in PFI
Contracts’.

The risks of private sector toll road operating within a public
sector road network, are identified by Arndt (1998); these he
categorised as:

e Design and Construction Risks — design suitability;
obtaining necessary permit and approvals; the time and
cost of construction compared with the budget, site
characteristics, including environmental, archaeological,
and heritage issues; and project completion and
commissioning. ,

e Operating Risks: production risks, including adequate
tolling system operation, ability to penalise non-paying
motorists, input costs, rates and charges. Other risks
include those associated with maintenance, service
standards, meeting environmental standards, and
maintaining required insurance.

e Market Risk — traffic volume, growth of transport
substitutes, availability of other revenue sources such as
advertising, and the setting of toll levels subject to
agreed caps.

e Sponsor Risk — availability and structuring of finance,
commercial risks such as required rate of return,
tendering cost, and project viability, consortium risks
including adequacy of documentation and make-up of
the project vehicle, and condition of transfer. Other
sponsor risks include: credit worthiness and suitability of
the project vehicle and its individual parties.

e Sovereign or Legislation Risks — changes in legislation
and government policies affecting the project. It may be
essential for this risk of general changes in the law or
small regulatory changes to be borne by the private
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sector with the contract containing provision for re-
negotiation and possible price adjustment in the event of
changes with a major impact.

e Network risk including access to the existing
government road network and the feasibility of
connecting to the existing infrastructure. This also
includes the risk of the use of alternative routes available
by toll-averse drivers.

e Technology Risk — this includes the use of new
technology in the operation of a road that had never been
used on a real life project. An example is the use of a
fully automated tolling system in case of the Melbourne
City Link (MCL) BOOT project in Australia.
Technological risk, associated with the obsolescence of
both the services and the function of the assets
themselves is most relevant to IT-based projects; it is
recommended that this risk should be dealt with
explicitly in the contractual agreement.

e External Risks — these include force majeure events,
interest rates, exchange rates, and inflation.

In addition to the foregoing, other risks associated with the
private provision of public sector infrastructure include:
demand risk and residual value risk. Demand risk is the
willingness of the private sector to take on the risks associated
with demand, and will depend on its ability to control and
manage this risk. In cases where the public sector itself is not
the only user of the services provided, consideration must be
given to the possibility of transferring demand risk. Residual
value risk has two main determinants: (i) the condition of the
asset at the end of the contract and (ii) demand for it. The
specialist nature of some assets and lack of alternative uses
may limit the scope for transfer of this class of risk. Since
these affect the value of asset, the transfer of residual value
risk for each PFI scheme must be given case consideration.

Chapman and Ward (1994) have identified three types of
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clients’ behaviour when making an independent choice
between alternative ways to achieve completion of a project.
Firstly, clients are prepared to take risk, but they are not
prepared to take an additional amount of risk without a
decrease in expected cost. Secondly, they will always seek the
lowest expected cost for any given level or risk, or the lowest
level of risk for any given expected cost. Thirdly, they will
seek an optimal trade-off between risk and expected cost.
Chapman and Ward argue that reciprocal assumptions apply to
contractors in terms of their profit. However, they are of the
view that both client and contractor should be prepared to
negotiate a level of risk sharing which puts both parties in an
improved risk/return trade-off position. Obviously, the risk
associated with PFI should be efficiently and optimally
allocated. Initially, the Government sought for an opportunity
to transfer, through the Private Finance Initiative, most of the
risks associated with the public sector service and asset
provision to the private sector. The position has changed and it
is now recognised that risk should be allocated to the party that
is best able to manage it.

Local Authorities PFI Schemes Risk Allocation

The objective, that a high proportion of risk should be
allocated to the private sector, lies at the heart of the PFI /PPP
exercise. It is of particular importance in relation to the
argument advanced by the Accounting Standards Board that
the capital costs of all PFI projects should appear in official
records as part of the PSBR. The Treasury response argues
(from a standpoint keen to limit PSBR) that because PFl is a
scheme which enables the public sector to buy services rather
than an asset, capital costs should not rank against the PSBR.
Given the possibility that the settlement of this debate is likely
to hinge upon the degree of risk transfer, the pressure to
maximise such transfer remains considerable.

In the present studies, current involvement of the UK local
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authorities in PFI and the associated task of risk assessment
and management were investigated through a mailed
questionnaire survey. Overall, the mailed questionnaire
achieved 55 positive responses from the project managers
involved with PFI projects, a response rate representing 30%
of the entire UK local authorities involved in one or more PFI
projects. This paper refer only to the risk allocation element of
the investigation.

The local authorities were asked to indicate the criteria used to
allocate risks associated with their PFI projects (whether to
retain, transfer or share). Forty-five respondents (82%)
completed this part of the questionnaire. Table 1 indicates the
criteria and the number of times these were mentioned.

Table 1 Criteria used by local authorities for PFI risk allocation.

Criteria for risk allocation No of %
Respondents
(n=45)
Assessment of the party best able to mange risk 20 44 .4
Guideline from government, govt department and 10 22.2
Treasury Taskforce
Value for money (including cost/benefit) 8 17.7
Bargaining power/negotiation (incl. Commercial 6 13.3

reality and bankability)

Based on advise of external advisers 6 13.3
Management judgement and previous experience 3 6.6
Current/common practice and reasoned assessment 3 6.6
Affordability 2 4.4
Project and risk off balance sheet 2 4.4
Sufficient risk transfer to private sector 2 4.4

The criteria are intrinsically linked; the need to assess and
allocate risk to the party best able to manage it, apart from
being a good risk allocation practice, is one of the guidelines
or principles of PFI produced by the UK government to ensure
that the best value for money is achieved. It is explicitly
referred to in the explanatory note on PFI and Public/Private
Partnerships in local government, “Local Government and the
Private Finance Initiative”. As part of the government
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guidelines for risk allocation of PFI within the local
authorities, Regulation 40 of the Local Authorities (Capital
Finance) Regulations 1997, Contract Structure Test, specifies
that a minimum of 20% of the payments due to a local
government PFI contract are must be tied to performance
related criteria.

A further criterion mentioned is bargaining power and
negotiation, subject to the commercial reality (what the market
can accept). Current or common practices operating within the
PFI sector (e.g. schools PFI projects) may be considered by the
local authorities in arriving at the decision on risk allocation.
Some local authorities depend on external advisers to assist
with the risk allocation but such advisers should abide by
government guidelines in formulating risk allocation decisions.

Local Authorities Treatment Of PFI Risk
Allocation

The government publication (Private Finance Panel, 1996)
identifies seven principal PFI types of risk arising from
designing, building, financing and operating an asset, which
should be genuinely considered, and transferred where
necessary, between the public and private sector to the party
best able to manage the risk and ensure best value for money.
In addition, the DETR’s publication (DETR, 1998): *Local
Government and the Private Finance Initiative’ outlines
indicators of risk, based on Treasury guidelines, which show
whether or not the operator is bearing real commercial risks,
namely: demand risk, availability and performance risk;
pricing risk, residual value risk, operating cost risk and design
risk.

Based on the seven principal risk factors for PFI, the
respondents in this study were asked to indicate how risks are
allocated; with the options of any risk being retained by the
public sector, transferred to private sector, shared between
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public and private sectors or where unknown to indicate
‘unknown at present’. Table 2 shows how the authorities treat
the seven risk factors. Forty-three of the 55 respondents (78%)
completed this part of the questionnaire. Six respondents did
not indicate how demand risk should be treated and of these,
four believed that this is applicable to their projects (projects
concerned were a school, magistrate court, transport and IT
scheme). Two respondents involved with transport and school
schemes indicated that technology/obsolescence risk is not
applicable to their schemes.

The Table shows that the seven principal risk factors could be
grouped into three classes: (i) risk factors that the local
authorities should transfer completely to private sector; (ii) risk
factors to be shared between the local authority and the private
sector, (iii) risk factors where respondents are divided on their
treatment.

The principal risk factors that the local authorities respondents
reckoned should be completely transferred to private sector
and in which they were unanimous are design and construction
(95.2%); commissioning and operating (95.3%); financing
(83.7%); and technology/obsolescence (66%) risks. Only
11.6% and 32% of the respondents indicated that financing and
technology/obsolescence risk factors, respectively, should be
shared between the local authority and the private sector. With
the exception of commissioning and operating risk factor, in
which one respondent indicated that this should be retained by
the local authority, none of the respondents indicated that local
authorities should retain the risk factors falling into this group.

Regulation risks fall under the second group of risk factors to
be shared between the local authority and the private sector.
The majority of the respondents (64.3%) agree that these
should be shared with 24% indicating that this should be
transferred to private sector and 10% that this should be
retained by the local authority.
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Residual value and demand risks fall under the third group i.e.
those for which the respondents are divided on the treatment of
the principal risk factors. Thirty percent of the respondents
indicated that demand risk should be retained by the authority,
35% favoured risk sharing and 35% believed it should be
transferred to the private sector. In case of residual value, 25%
of respondents favoured it being be retained, 17.7% favoured
sharing and 40% favoured transfer to the private sector; 17.5%
are, at present, not sure how to treat the risk.

Table 2: Treatment of Risk

Principal PFI Risk Allocation
Risks
Retained | Shared | Transferred to | Unknown
by LA private sector | at Present
Nr|[Nr | % Nr|% [Nr [|% Nr |%
Design & 42 (- |- 2 (4.8 [40 [95.2 - -
Construction
Commissioning |43 |1 |23 |1 [23 [41 95.3 - -
& Operating,
Demand 37111 [29.7 |13 |35 |13 35 - -
Residual Value 40110 |25 7 [17. |40 [29.0 7 17.5
5
Technology/ 41 1= |- 13131, |27 |66.0 1 24
Obsolescence 7
Regulation 4214 |95 |27]64. |10 |23.8 1 24
3
Financing 43 - |- 5 |11. |36 |83.7 2 4.7
6

Further analysis was carried on these two principal risk factors
to discover if differential treatment of demand and residual
value risks is applied according to project type; no evidence of
this practice could be found.

Conclusions

The public-private partnership principle embodied in PFI is
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now established worldwide as a significant means of
developing public sector infrastructure. Such initiatives,
designed to involve the private sector in public service
delivery, can take the form of: (a) outright privatisation of
previously state-owned utilities; (b) the contracting-out of
services such as refuse collection or cleaning to private firms;
(c) the use of private finance in the provision of social
infrastructure; and (d) a number of other public-private
arrangements which promote greater involvement of private
enterprise in public service delivery. It is commonly
emphasised that the benefits of any such arrangements should
accrue to both sectors, public and private. From such
initiatives can flow an overall improvement in the efficiency of
resource use, techniques for achieving greater quality in
service provision, a variety of financial savings and a general
ability to adapt and respond to change which has been hereto
lacking in public sector provision.

The Private Finance Initiative has now achieved a central
position in the delivery of UK public sector services following
upon its initial official adoption by central government in
1992. The pressure of local government spending limits has
encouraged local authorities to explore the use of the initiative
in meeting demands for new and replacement premises and
services. In addition the drive to adopt private sector business
methods and management to define and pursue organisational
goals has led to a developing interest in the full range of
resources and initiative which the private sector might
contribute to modern public service provision.

For the particular case of public-private partnerships involving
local authorities, a set of key risk factors which should be
considered for transfer to the appropriate party are design and
construction risk; commissioning and operating risk; demand
(or volume/usage) risk; residual value risk; technology and
obsolescence risk; regulation risk; and project financing risk.
Most UK local authorities are conversant with the principle of
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risk management advanced in government policy i.e. that risk
should be allocated to the party that is best able to manage it.
All respondents agree that the design, build, finance and
operating risks (DBFO) should be completely transferred to the
private sector. The risk factors that authorities prefer to share
with the private sector are those related to demand and
regulation/legislation.
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Strategic Risks and their Communication in

Project Management
Conceptual Framework

Deepak Bajaj'

Abstract

Strategic risks need to be communicated to the project participants for
their appropriate management. This paper develops a conceptual
framework of risk communication process between project
participants for the successful execution of a project. The framework
is based on the research conducted in Sydney with a sample of
contractor, client and consultant representatives on construction
projects at the Sydney Olympics site. The risk communication
framework will help in the project design, project tender, contractor
selection and the management of the project process. Open
communication of the strategic risks will lead to reduced uncertainty
and improved relationships between the client and the project team.
This approach will lead to better coordinated documentation for the
project and a successful project.

Keywords: strategic risks, communication, conceptual framework,
project management

Introduction

Building construction process is one of the most complex
activities undertaken in the commercial sector. The majority of
projects are prototypes with their own unique requirements and
problems (Sawczuk, 1996). The construction process brings
together a large number of organisations including
manufacturers,  suppliers, sub-contractors, contractors,
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consultants etc., each with their different contractual
arrangements, objectives and responsibilities.

Risk communication in the building industry is very limited.
As part of a research project undertaken by the author at
Faculty of Design, Architecture and Building, University of
Technology Sydney, it was found that it was unlikely for
contractors to discuss risk allocation with clients or potential
clients (Bajaj et. al., 1997), as a result risk related issues are
rarely communicated in the construction industry. This leads to
a situation where the contractors pass on risks (assuming that
they know themselves) to sub-contractors at every given
opportunity. The same goes for clients who pass on as much
risk as possible to contractors. This is the most popular method
of addressing risk allocation in the construction industry. The
research also concluded that all the respondents (100%) agreed
that the accuracy of their estimates for projects would improve
if a systematic risk identification procedure were followed.
Research has found that Profits are the driving objectives of all
project participants, for clients it is the return on investment,
for contractors it is the profit from the project, and similarly
for consultants and sub-contractors. So one of the objcctives of
all the participants is common. The other most important
objective is the sustainability and growth in business interests,
which drives various participants, with sustainability from the
short-term point of view and growth from the long-term point
of view.

The principal medium for transferring and allocating risks is
the building contract. The opportunity to manage risk through
contract strategy decisions should not be undervalued (Hayes
et al.,, 1986). Several studies in various countries examining
choice of procurement method and formulation of contract
documents have concluded:

* Contracts should allow the explicit allocation of specific

identified risks between parties.
* Contracts should include incentives for risk control and
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sound management practice.

« Risks should only be allocated to the parties who are
best able to control them and/or sustain their effects
(Lewis et al., 1992).

Strategic Risks

There are various approaches to risk. Risk has a variety of
well-defined meanings in ordinary discourse, and individuals
may be able to use the terms in a meaningful fashion.
According to Collins and Ruefli (1996), while some formal
conceptualisations of risk in the literature contain many of the
properties of common usage, they fall short of providing a
firm-level measure of risk appropriate to a strategic context.

Strategic risk could be from the point of view of the decision
theoretic usage of risk, behavioural science usage of risk,
finance usage of risk, or insurance industry usage of risk. From
the project management point of view and that too in the
construction industry, nearly all the four usages of risk would
be utilised.

Collins and Ruefli (1996, p. 56) define strategic risk for an
individual firm as the probability of a firm moving from its
present category to a lower ranked category and also the
magnitude of that move. Strategic risks on projects are ones
that have the potential of impacting on the project success.

Strategic risk can be also defined as a risk that is geneiated and
/ or can be managed from strategic management and the
decision-making involved in strategy for a construction firm. In
project management in the construction industry the strategic
risks range from market share, specialisation, marketing
strategy, diversification in the industry, portfolio of projects
maintained would be some of the strategic risks from a
construction firm’s point of view. These being apart from
internal corporate decisions which impact on the projects and
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the firm.

Further to construction firm’s strategic risks there are project
related risks that would fall under the category of being
strategic in nature. Project risks depending on different stages
of the project could be classified as strategic. If the
construction firm assesses project portfolio related risk and
decides not to proceed with a particular project within an
industry type then it would be a strategic risk of the company
that they have responded to by that decision, yet it is still a
project related strategic risk. Research findings of Raftery
(1994) and Uher & Toakley (1997) demonstrate that maximum
benefits can be derived from risk management if the process is
applied continuously throughout the project—from conception
to completion. There are three steps in risk assessment:

1. identifying and predicting

2. assessing and consolidating into a manageable form

3. managing and diffusing.

From this research point of view, the author wishes to maintain
a different position on strategic risk. This paper will discuss
strategic risks for a project from a construction firm’s point of
view and its communication to the client at the early stages of
the project under consideration. This is the theme of project
management in general as well.

Project scope, documentation of project for tender, experience
of client in construction projects, financial funding of the
client and project could be some of the potential strategic risks
for the contractor or any other significant project participant.
The appropriate communication of information could reduce
the risks at the execution stage. This is where one has to
distinguish between the project risks and strategic risks on the
project. Project risks that will occur during the execution stage
cannot be all eliminated at the early stages of the project.
However, if proper channels of communication are set-up and
the handling of strategic risks discussed and agreed upon at the
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initial stages of the project, then the project risks would be
easy to deal since the cooperation amongst the participants
would be expected to be better than in the traditional approach.

Results of Sydney Olympics Project Survey

In order to establish the best way to obtain the information we
needed from construction professionals, interviews were
conducted with both the contractors and client representatives
on major Sydney Olympics projects. This seemed to be the
most effective way of understanding about the strategic risks
and the communication process. The interviewees all agreed
that relations between the contractor and client did affect
claims, which are linked to risks on projects that might have
materialised, though it is difficult to quantify the effect.

The sample size for the study included 6 client representatives
and 21 contractor representatives. The contractor and client
representatives were selected at random with a phone call to
the contractor’s site office to get an agreement to the interview
and to make an appointment. A summary of the important
points of the interviews with client and contractor
representatives is as follows.

Client Representatives:
The important statements that the 6 client representatives made
are as follows:

1. Contractors go for anything, and they are more likely
to be successful if they have a good relationship with
the client.

2. A good relationship means they will have a better idea
of what would be successful methodology,
presentation and technique.

3. As far as the client goes the relationship makes no
difference - they pay claims according to merit and
entitlement.
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Entitlement is the decisive factor in paying claims.

As far as contractors go the decisive factor is also
entitlement - but their financial situation has an impact
as well.

The most important factors in building a good
relationship are respect and providing a professional,
high quality job.

The variations that are most likely to be affected by a
good relationship are the ones that are difficult to
quantify - such as costs due to delay and disruption.

Contractor Representatives:

The important statements of the 21 contractor representatives
are as follows:

1.

2.

Contractors agreed that personal relations between the
contractor and client do make a difference.

If formal partnering is in place and it’s working well
then trade-offs and deals will often be made rather
than going through the claim process. As far as the
contractor goes - that’s the ideal situation.

If there are sour relations and no flexibility then
whenever there are grounds for a variation we’ll put it
in and keep the price up.

Contractors agreed that entitlement is the decisive
factor for putting forward a variation claim.

Good relations have more of a positive affect than bad
relations have a negative affect.

Most conflict arises over the interpretation of
contractual obligations on design and construct
projects. This conflict goes hand in hand with the
claims we make.

A good relationship would cause us to not pursue
claims too strongly. We would take a softer line on
doubtful claims.

It really depends on the client - some clients have the
room to be flexible on trade-offs and deals. They have
to be private clients though the government can’t do
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that.

And generally private clients quibble over every dollar
as they, in the long run, need to make profit as much as
we do. Building a good relationship does come down
to individuals. You need trust, credibility and respect.
It’s also important to be timely in coming forward with
problems. You could be as nice as pie with the client
but if you don’t tell him when things are going wrong
he’s not going to think much of you.

Factors that make for a poor relationship are lack of
communication of problems, telling lies, bad
mouthing, speaking out of turn, being treated like
idiots and lack of respect.

Past experience is not that important with clients but as
far as subcontractors go it is extremely important.

The best way to develop a good working relationship
is to have a professional approach without being too
aggressive.

To encourage teamwork, you need a clear definition of
roles and regular communication.

Everyone needs to work at their own level and not
have to deal with barriers to get the information they
need.

Partnering makes relations better but there is more to
be gained from the client’s point of view.

Many contractors feel that partnering aids in setting up
this environment. The aim of partnering is to remove
the combative nature of the tendering situation.

The main problems encountered in partnering are that
the parties have not been committed to it. The
contractors are, therefore, quite cynical about the
whole process and tend to feel about partnering that it
changes nothing i.e. it just makes people smile a bit
more in the early days of a project.

Communication Processes

The contractors were asked about the processes in place for
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communication between the contractor and the client.
Following are the questions that relate to the communication
processes.

# As communication is obviously important to a good
relationship, the contractors were asked what they do to aid
good communication. On the question ‘Do you have formal
processes in place to aid communication and feedback
between you and the client?’ there are 76% respondents who
have resorted to formal processes to improve communication
and feedback between the client and themselves but 24% of
them do not have any such process. A variety of processes
have been suggested to evolve better communication.

e Types of Processes:

e  Weekly/monthly regular meetings,

e Issue regulation process,

o Letters,

e Reports.

# The question ‘Do you believe having such processes in place
would affect variation claims?' was included in questionnaire
to see how conscious they are of the need for formal
procedures to support good communication. The summary of
responses in this context indicates that 41% were conscious to
adopt formal processes in order to ensure better
communication. It is evident that 50% were not conscious of
this need whereas 9% preferred to be non-committal.
Surprisingly, given how much emphasis has been placed on the
need for good communication contractors are split on the
affect of the formal communication processes.

In general contractors seem to be quite cynical about company
imposed communication and paperwork - they trust more what
they personally say to someone. This implies trust as well as
communication is very important.
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Teamwork Processes

Teamwork is essential to the success of a contractor on a
project and also as a business in the construction industry. The
following questions were asked to get a sense of the
importance placed on building good communication and
teamwork by construction companies. The importance of
measures or steps taken by the contractor has significance, as
there is the client above the contractor with whom the good
teamwork is required. Below the contractor is the sub-
contractor(s) with which the contractor needs to have good
teamwork for the goals of the project to be worked together.
For the steps to be implemented the contractor organisations
internally needs to have good teamwork between the staff
involved.

# On the question ‘Is team-work a formal aspect of your
management technique or something you just hope happens?’
there are 83% respondents who agree that the teamwork is a
formal aspect management technique while 17% of them do
not concur with this.

# The contractors were made to respond how they establish or
encourage teamwork was made to respond to see if again they
tried to focus on the features they believe build a good
relationship and to find out how much importance they place
on establishing teamwork on their projects. Table 1 below
summarises the responses.

Table 1: Factors to establish / encourage teamwork within the
contractor organisation

Factors:

Communication

Team work (motivating everyone to involve and discuss)

Regular meeting and information sharing — showing appreciation and
reward

Thus in one word — “good worker relations”

# The following two questions were put to see how contractors
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Table 2: Factors to establish / encourage teamwork with the client
Factors:

Socialisation

Communication

Discussion of policies and attitudes
Keep them informed

# The company responses on method of establishing or
encouraging teamwork with the sub-contractor are summarised
in the table 3 below.

Table 3: Methods used to establish or encourage teamwork with the
sub-contractor

Factors:

Clear definition of roles
Regular communication
Paying in time

Respect their professionalism
Extra pay

The factors listed as contributing to good teamwork are very
similar to those that create a good relationship between the
client and contractor. It seems that all come down to
communication, trust and being professional. When these
factors are in place the path is free for people to get on, for the
flow of information to be unimpeded and for variations to be
dealt with appropriately.

Summary
Based on the analysis and presentation of the comments made
by both the clients and contractors in the interviews, there is
still a gap between the client and contractor view of the
relationship. There is an element of mistrust between the
parties, which is reflected from the comments made by
representatives of both parties. Clients seem to think that
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contractors go for everything possible to claim on the project.
Contractors are quite cynical about the partnering exercise and
think it just makes people smile a bit more in the early stages
of the project. Also, from the partnering process, client seems
to gain more than anyone else. A major objective of partnering
is to discuss the risks and more importantly the strategic ones
that can inflience the outcome of the project later. Discussion
and resolution of strategic risks should be one of the major
objectives of partnering workshop.

Furthermore, both client and contractor representatives agree
that good relationship helps in resolving issues and partnering
is a good way of achieving a good understanding of the
perspectives. Both agree that teamwork is good to achieve the
client objectives and also in communicating between the
participants, they both have the intent and it all works well as
long as there is no problem. As soon as there are problems, the
communications and teamwork seems to breakdown. This is
one of the reasons why there is scepticism towards the
partnering process, which was supposed to get over those
barriers.

Conceptual model

Since profit is an important objective for any reasonable
contractor, risk management for the contractor should be the
top priority. Risk communication must also be in place so that
the risks are managed to best capacity. One problem is that
current perception is that one party’s gain is another party’s
loss. Hence it is believed that to have a competitive edge risks
need to be kept confidential and uncertainty needs to be
allowed for without letting the client know. If the client knows
it is assumed the client will try to pass on the risk without
paying for it. I think one has to stop thinking from that narrow
view, as the party finally paying is the client. In a normal
scenario more information means less unknown and therefore
less contingency or premium is required to manage it, whoever
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is the party in that position.

The conceptual model of risk communication in the
construction industry is based on the assumption that the client
pays for the project from the inception to the handover phase,
including the errors and mistakes made by the project
participants in not accounting for the risks involved on the
project. The client pays if the contractor has made a mistake at
the tendering stage of the project by not quoting the right price
inclusive of the contingency, one can dispute this if it is a fixed
price lump sum contract. Clients pay for mistakes by way of
variation claims; disputes and conflicts on site; reduced
quality; time delay; strained relations; sub-contractors being
squeezed; client losing reputation for delay in project;
litigation costs; contractor going bust - lost time to find
replacement etc. to mention some of them.

The challenge is to sit together and price the risks so that the
most competitive price amongst the project participants is
given the task of managing the risk, of course one would have
to see if the party can manage the risk or not.

Conceptual model is based on the following principles:
» communication of information on risks and their
allocation;
+ consultative approach to contract drafting;
» real partnering on the project.

Communication of information on risks and their
allocation
Communications plans for sharing of information must be built
and include (Donnelley,1997):
- Research
- Strategy
- Targeted presentation
- Monitoring and Measurement
- Flexibility for modification.
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Plans for communication should be just as straight forward for
all the parties to be involved or involved on the project. The
client should be open and flexible during the communication
process allowing modifications to the contract to make the
project a success. The risks should be accepted and managed
by the party best capable to control them and the rest should be
insured.

Consultative approach to contract drafting

Contract drafting is the process of choosing the most suitable
contractual arrangement for a project, with project objectives
in mind. The process also includes choosing and formulating
contract conditions. Standard conditions of contract when
modified by way of additional conditions are also part of the
contract drafting process. Specification of works is also part of
a contract and should be appropriate to the project objectives
and especially quality objectives, as a substantial number of
disputes at site arise from quality objectives (Bajaj, 1997).

Reaching an appropriate contract strategy for a project requires
careful consideration of:

» the choice of the type of contract;

« how the contractor should be selected eg. select
competition, negotiation;

+ the choice of organisational structure to control design,
construction and their interface;

« the selection of the content, extent and sequencing of
the work packages;

« selection and preparation of tender documents,
including the Conditions of Contract - the primary
vehicle for the allocation of risk between client and
contractor (Hayes et al., 1986).

If, as is often the case, the risks are allocated without
consultation and agreement, those parties who are often very
undercapitalised relative to the size of the risks imposed on
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them by contract, are moved to adopt defensive strategies
including:

1. Imposing contingency charges (either explicitly or
inflated unit prices) to cover construction risks that are
frequently uncontrollable.

2. Adopting conservative approaches to product design
and construction methodology.

3. Refusing to utilise design alternatives involving new
technology because of potential liabilities arising from
undue cost or failure to perform.

4. Resorting to litigation or arbitration for any possible
type of dispute, whether warranted or not (Levitt et al.,
1981).

Clients (customers) have learned from experience that their
risks are not appreciably reduced on entry into a contract,
although, under most contracts, the contractors (suppliers) are
committed to achieving performance in terms of quality,
schedule and support services (Wearne, 1992).

To be ready for contract drafting in consultation, the client and
contractor have to be ready with the background work, which
will involve risks on the project and clauses in the contract
related, so that the risks are taken by the party capable to
control and manage them. This will involve discussions and
negotiations, which can only take place if the contractor is
provided with sufficient information. New approaches to
project procurement force contractors to research the project in
much greater detail than when using traditional procurement
methods.

Hence, ‘risk management study’ will become an essential part
of the bidding process. To make it a success the clients will
have to decide on an integrated tendering and contractor
selection strategy upfront. This is the theme behind the
proposed approach, which will head towards ‘real partnering’
if there is a free and sincere flow of information over the
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various stages of project cycle and the project participants.

The main stakeholders in the project should use partnering.
The client and contractor need to come together for a
successful project. All the risks must be discussed, shared and
allocated to the party(s) best capable to take and manage the
risk (Bajaj, 1994). It is not practically possible to involve all
parties, though ideally it should be the case.

The challenge to be addressed in the consultative approach is
to introduce the basic elements of competitive bidding to get
value for money on the project. Competitive flavour in the
process would be essential for the long-term viability of the
approach due to accountability of the many organisations,
which would stand to benefit from it.

Real partnering on the project

According to Schultzel and Unrup(1996), ‘Partnering involves
a major transformation of business attitudes and practices. It is
a liberating process that strives to help the best that can be to
realise their full potential.” In my opinion, partnering is about
reducing uncertainty on projects and increasing the certainty of
making profit from the participants’ point of view. To achieve
the objective of profit, the risks involved for the participants
have to be identified and communicated to the parties when the
information becomes available.

There are two basic levels of partnering. One being at the
higher level of the entity view i.e. the situation of legal
entities that are engaged in partnering. The other one
being the lower level with personal view i.e.
individuals who are personally engaged in partnering.
In most situations, principles of partnering can exist in
both levels as well as in either of the two levels.
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Figure 1: Flow Chart of Consultative Approach (Source:
Bajaj(1997))
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The author for the following reasons is introducing the term
real partnering:

« commitment of the parties should be real;

« commitment of the individuals should be genuine;

« commitment of the client initiating the partnering in the
first place for open forum and not being used as a
buzzword of the industry;

« client to share the risk profile of the project;

+ client has to follow the whole process at various critical
points of decision making (refer Figure 1) to get the best
outcome for the project.

A research study in 1995 by a student under my supervision in
Construction Management Unit of UTS on ‘Partnering in
construction industry in NSW Public Works Projects’
concluded that the benefits of successful partnering include:
better documentation (at least on DD&C and D&C projects)
which leads to greater buildability, improved site management
methods, improved cost performance and management as a
result of increased communications between  project
participants, reduced claims and disputes and a general
decrease in tensions. The study also found on the question of
structural elements to partnering on a scale of 1-10 if they had
worked or not, found that Partnering Charter at 6.1,
Communications framework at 8.9, Evaluation Procedure at
6.9 and Problem-solving Procedure at 7.9. By far the most
beneficial aspects of partnering process has been the opening
up of the communications amongst project participants,
inclusive of the risk issues (Lehmann,1995).

The other problem with hard dollar or lump sum contracts is
that the contract is signed where the client has basically
transferred the risks on the contractor without consultation and
then asked the parties to come together through partnering, the
contractor is still vulnerable to financial risks. If things go well
on the project then it is said partnering is or was successful,
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however, if things start going wrong financially, then the
objective of the contractor changes and it is to minimise the
loss (Bajaj, 1994).

The model
The model for risk communication should be based on the
following foundation of project tender and contractor selection
as shown in the flow chart (Fig 2) below. In the model, the risk
communication should start from the client itself, which means
the client gets a risk management study or a risk assessment or
even a risk identification study done at the conception stage of
the project. This risk assessment study could have elements
which are for the corporate of the client, which could be the
confidential part and need not be shared with the participants
but the other parts which are project specific should be shared
and participants asked to price the risks as they see them from
their perspective of managing them.

As seen in Fig 2, the eventual project success is dependent on
real partnering being achieved on the project. The strategic
risks are discussed in the initial stages of the project i.e. at the
project tender stage and also at the contractor selection stage of
the project. The project design development and also the
management of the project process would be dependent on the
procurement strategy selected by the client.

The communication of information and risks should take place
early on in the project for most effective risk management
strategies to be formulated and the participants appropriately
rewarded for managing the risks. The importance of utilising
the opportunity at the time of the partnering workshop to
discuss and develop responses for strategic risks would make
the workshop more meaningful and worthwhile and hopefully
the communication and teamwork would still continue when
the project and the relationship runs into trouble, which it
invariably does on most projects.
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Figure 2: Conceptual Model of Risk Communication




336 Strategic Risks — Bajaj

Fig 2 presents that the project life cycle evolves from project
tender to contractor selection, to project design and
management of project process. The real partnering should
take place as early on in the project and reduce the problems in
the later stages. In this instance the project life starts from
project tender, since the type of project being discussed is
being procured on D&C system an hence the project tender
would include the bid for design and construction.

Conclusion

For the conceptual model of risk communication process to be
successful, the client has to set up the process of
communication of risk right from the start of the discussions.
The improved communication and cooperation between all
parties will give the desired results of better profits and less
vulnerability to project risks.

Furthermore, the leadership in the partnering process has to
come from the client again, with the desire to discuss strategic
risks on the project and the need to discuss them at the
partnering workshop it self. With attempts to discuss risks will
come the trust amongst the participants that the risk have been
discussed and addressed for the project. By approaching the
project in this way, there is more chance of project being
successful and the participants leaving the project thinking that
they achieved something along the way.

The difference between the project risks and strategic risks on
the project is discussed. It is recommended that if proper
channels of communication are set-up and the handling of
strategic risks is discussed and agreed upon at the initial stages
of the project by way of the partnering workshop, then the
project risks would be easy to deal since the cooperation
amongst the participants would be expected to be better than in
the traditional approach.
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Identification of Critical Risks in Indian Road

Projects
Through Build, Operate and Transfer (BOT) Procurement
Approach

Satyanarayana N. Kalidindi' & A.V.Thomas'

Abstract

With the recent opening up of the Indian economy and its transition
towards global market, the prospect of private sector participation in
road and other infrastructure development is gaining acceptance and
popularity in India. BOT (Build, Operate, and Transfer) approach is
the most common form of private participation in road infrastructure
development in India. Though massive investment opportunities are
available in Indian road sector, private participation through BOT set
up is not up to the expected level due to the high degree of risk
exposure of such project procurement systems in Indian environment
and also due to the variation in risk perception among major project
participants. In this paper, the authors present some of the results of a
detailed study to identify the various risk issues associated with Indian
BOT road projects. Based on an all India questionnaire survey, a risk
perception analysis among four major stake holders/participants such
as promoters/developers, Government representatives, lenders and
consultants is also carried out to evaluate the criticality of the
identified risks.

Keywords: Infrastructure, Risk Management, BOT projects

Introduction

In India, till recently, the road infrastructure projects were fully
funded by the government through internal budgetary
allocation or with external borrowings. There is a shortage of
internal budgetary resources to finance these projects and the

! Department of Civil Engineering, Indian Institute of Technology, Madras,
India



340 Identification of Critical Risks — Satyanarayana & Thomas

growing debt burden in developing countries like India has
resulted in reduction of its external borrowing capacity. The
investments needed over the next six years, for the
development of the National and State Highways in India, are
estimated to total US$ 33.7 billion. Governments at central and
state level in India have adopted the idea of private
participation in the form of Build-Operate-Transfer (BOT)
concession financing as a partial solution for resource
constraints in road infrastructure procurement. The concept of
road infrastructure development using BOT approach is
relatively new in India. In the recent past, many highway
projects under BOT procurement scheme have been taken up
by National Highway Authority of India (NHAI) and various
state governments. Few of them are under operational phase
and the remaining are either in construction phase or
developmental phase. (Banarjee, 2000)

Though the Government has taken many initiatives to improve
the project environment for implementation of BOT road
projects in India, the expected enthusiasm is not reflected from
the private promoters and institutional lenders (Hindu Business
Line, 2000). The main reason for the lukewarm response is the
high degree of risks and obstacles in Indian BOT road projects
especially during the developmental and operational phase.
Many projects planned under BOT mechanism in India have
been non-starters due to many factors including inadequate
project information, difficulties in obtaining long term finance,
absence of adequate government guarantees, inadequate legal
and regulatory framework and lack of widely accepted risk
management tools. Effective application of risk management
principles to Indian road projects is crucial and risk strategies
are to be incorporated at an earlier phase of the project.

Research objectives and methodology

This paper presents some of the findings of a study undertaken
on the risk issues related to BOT road projects in India. The
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specific research objectives addressed in this paper are:
To evaluate the relative importance of risk issues associated
with development of BOT road projects in India
To identify the most critical risks associated with Indian
BOT road projects

The methodology adopted for this research study are (i) a
comprehensive literature review along with few case studies to
identify initial risks and risk issues associated with BOT road
projects in India; (ii) unstructured interviews and discussions
with BOT road project participants to consolidate the risks
identified through the first step (iii) An all India survey among
four major stake holders/participants of Indian BOT road
projects such as government representatives,
promoters/developers, lenders and consultants. The consultants
were included in the respondent category because of the fact
that they play a vital role in both pre-bidding stage as well as
implementation stage of a BOT road project.

Table 1 Details of the survey responses

No of respondents

Category -

Experience Total

Very High | High 5-8 Medium Low <2 I\(I)umber

>8 projects | Projects 2-4 Projects | Projects (%0)
Government | 4 3 2 6 15 (24%)
Promoters 6 6 4 2 18 (29%)
Lenders 4 5 4 3 13 (21%)
Consultants | 4 4 3 2 16 (26)%)
Total 18 (29%) 18 (29%) | 13 (21%) 13 21%) | 62 (100%)

The survey questionnaire was mailed to 124 very senior level
officials who have experience in BOT road projects in India
and 62 responses were received. Though the total number of
respondents in each category is limited, the reliability of
survey results is expected to be high because all the
respondents are top-level experienced management officials in
their organisations. The details of the survey respondents are
given in Table 1.
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About sixty percent of the respondents have high to very high
experience in the area of Indian BOT road projects. The
sample size is well distributed in terms of category as well as
experience with in the total number of responses.

Important risk issues in Indian BOT road
projects

Risk is often used in several distinct senses such as
opportunity, hazard/threat or uncertainty (Koorp, 1999). Risks
in BOT road projects could be viewed as opportunity in
bidding phase for promoters in obtaining a better deal from the
government and as a hazard/threat in the implementation
phase, since they affect the goals and the economic
performance of the promoters of the project. Improper
identification and allocation/sharing of risks among stake
holders (if not based on their capability of management) may
lead to sub-optimality, and result in higher than necessary
prices for risk transfer (Asian Development Bank, 2000).

There are various risk issues associated with the successful
bidding and development of BOT road projects. These issues
are likely to be the source of major risk events and are to be
analysed and addressed during bidding and contract
negotiation phase. A comprehensive list of possible risk issues
was prepared based on literature review and further

Table 2 Rating system for risk issues and risk criticality

Rating score | Importance of risk issues | Criticality of risks
0 Not Applicable Not Applicable

1 Not Important Not Critical

2 Somewhat Important Somewhat Critical
3 Important Critical

4 Very Important Very Critical

5 Most Important Most Critical

consolidated through discussions with experienced BOT road
project participants. The shortlisted issues were evaluated
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through all India survey to decide on the relative importance in
Indian BOT road project environment. The rating scales used
for evaluating importance of risk issues and criticality of risks
are given in Table 2.

The survey responses were statistically analysed using SPSS
9.05 package and the issues are ranked based on the perception

of each category of respondents and are given in Table 3.

Table 3 Importance of risk issues in Indian BOT road projects

GOVERNMENT PROMOTER LENDER CONSULTANT COMBINED
RISK ISSUES
Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank
score score score score score
Equity requirement 4.00* 7 428% | 3 406 | 6 369 il 403* | 5
Amount ofinformation | 4 gos | 5 gy |9 104 |10 |38 |10 |39 |10
available in bitl/project
Project preparation & 3.60 12 194 |7 350 | 14 108 17 356 | 15
bidding cost 1
Probity prd , 400¢ | 6 378 | 12 | 400* |9 415* | 6 397 |6
integrtyiransparency
fi’;“““s oL sugessen 2.60 19 250 | 19 39 |18 2.85 19 277 | 19
Technical and financiil | 4 g7 | 4 400" | 6 106 | 7 360 | 12 | 397 |7
ﬂp:ﬂsl]n\' of pramuate
Ceraintyof thetender | 30 | 15 [ 377 |18 | 338 |16 |338 |16 |324 |17
process
o 333 |14 | 378 |13 |3ss |2 [4000 | &8 |374 |02
Rehabilitation issues
Stale road project or
Conteal son st 1.73 20 217 | 20 294 | 19 223 | 20 227 | 20
Availability of land
phmiicy 420* | 3 422 | 4 456% | 2 454+ | 2 437% | 3
Commercial
justification (return 4.33* 2 4.44% (1 438% | 4 4,62% | 4.44% | 1
Risk allocation 3.87 9 ant | s 444* | 3 423* | 5 423% | 4
R aoiiokte 440t |1 439* | 2 456* | 1 431% | 3 442 |2
project ] . 2
pute i whichproject | 5g0 | yg | 3220 |17 |288 |20 |28 |18 |295 |18
ocated
The likely overrun in
tho prcjeet inelposy). |, 37> 10 150 | 16 350 |15 362 | 13 358 | 13
Type of tolling
(direct/shadow/annuity) 320 15 3.83 10 406* |5 4,00* | 7 377 11
Environmental issues 307 16 3.72 14 388 13 362 14 358 14
Reguatory framework 1267 .oflu1 1] %891, 18 394 |11 | 423 | 4 392 |9
authority
Technical issues
tehnclokpllgi 353 13 350 | 15 331 | 17 346 |15 345 | 16
Regulatory restrictions
(o chase & s |, 387 8 383 | 11 4.06% | 8 392 |19 392 | 8

* Very Important issues (mean score = 4.00)
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The issues rated with a mean score higher than 4.00 are treated
as very important. The five most important risk issues (in the
order of importance) to be considered during the bidding and
development phase of a BOT road project based on the
combined rating by participants are; i) commercial
justification/return from project, ii) bankability of the project,
iii) availability of land free from encumbrances, iv) risk
allocation and v) equity requirement.

Though there are some variations in the relative importance of
some of the above issues, the ranking correlation among the all
the category of respondents are significant. The Spearman’s
rank correlations among different category of respondents are
given in Table 4. This is an indication of the degree of
understanding the survey respondents have on issues related to
BOT road project development in India.

Table 4 Correlation among participants on importance of risk
issues

Government fromote Lender tConsultan
Government | 1 0.84+* 0.81** | 0.76**
Promoter 1 0.88%* | 0.76%*
Lender 1 0.87**
Consultant 1

**Spearman’s correlation is significant at the 0.05 level (2-tailed)

Both government representatives and lenders attach maximum
importance to the bankability of the project, whereas the
promoters and consultants attach maximum priority to likely
commercial return from the project. Many projects in India
have failed to take off due to delay in financial closure. For
example, A BOT road bypass project for which concession
agreement was signed 3 years back is yet to have financial
closure. Lenders attach importance to bankability because of
the non-recourse type of project finance. Invariably all the
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respondents have rated availability of land free from
encumbrance is a serious issue to be considered and addressed.
Most of the BOT road projects in India are faced with the risk
of delay in project implementation mainly due to problems in
the process of land acquisition.

Though promoters, lenders and consultants identified risk
allocation in BOT road projects as an important issue,
government representatives attach little importance to that
issue. Equity requirement is a major concern for promoters.
Majority of the promoters in India BOT road projects are
medium sized contractors/joint ventures, who find difficulty in
managing sufficient equity in time. The equity part of the total
project cost is to be put upfront for getting the debt released
from financial institutions. Though government representatives
and consultants did not consider type of tolling as an important
issue, promoters and lenders do consider them as crucial. Type
of tolling decides with whom the tolling and tralfic revenue
risks are allocated.

Identification and classification of critical risks

Ramakrishnan (Ramakrishnan, 1995) has presented important
risk factors affecting the privatisation of roads in India.
Charoenpornpattana and Minato (Charoenpornpattana &
Minato, (1999) have identified privatisation-induced risks in
transportation projects in Thailand with an objective of pin
pointing which risk could be shared between public and private
sectors. They also identified privatisation-induced risks for
various countries. Salzmann and Mohammed (Salzmann &
Mohammed, 1999) have presented risk identification
framework for international BOOT projects based on four
super factor grouping, i.e. host country, investors, projects and
project organisation/management. They also gave an overview
of published/identified risk factors.

Raphel and Maguire (Raphel & Maguire, 1999) have carried
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out research in risk identification and allocation of Australian
BOOT projects. Wang et al (Wang, et al, 2000). have studied
in detail the criticality of political risks and effectiveness of the
various management strategies in China’s BOT project. The
critical risks identified are credit worthiness and reliability of
Chinese parties, change in law, force majeure, delay in
approval, expropriation and corruption. However, all the
above studies are country specific and have not covered risks
in BOT road projects under Indian environment. Asian
Development Bank (ADB) has published a list of risks in
expressways under private sector investment in Asian
countries (ADB, 2000). It covers mainly design, construction,
traffic revenue, finance, operation and maintenance and there
is no mention about developmental risk issues prior to the
construction phase such as project identification, bidding cost,
land acquisition, arrangement of finance in time etc.

Tiong (Tiong, 1990) classified BOT risks based on
construction and operation phase where as Beidleman’s
(Beidleman, 1990) classification has an additional phase i.e.
developmental phase. In this research, the authors have
considered another phase i.e. project life cycle phase, in

which risks occurring in more than one of the phase are
included. Since the total duration of BOT road projects is very
long, the project life cycle risks need special long term
planning and are to be continuously monitored for a possible
change in their criticality over a period of time. For project risk
identification, preparation of a checklist (PMBOK, 1996)(Perry
& Hayes, 1985) or Delphi process (Dey, 1999) have been
suggested. The detailed checklist of risk events prepared under
each risk is not included in this paper due to limitation of
space. The important risk categories identified through
literature review and unstructured interview are classified and
listed in Table 5.

As per the classification developed, there are twenty-two major
risk categories, which are likely to occur in a BOT road
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project. The survey respondents were asked to rate the
criticality of these identified risks based on their perception
and experience with Indian BOT road projects. The scale used
for measuring risk criticality is shown in Table 2. Criticality is
assumed to be the combined effect of probability of occurrence
and the impact of occurrence of the risk.

Table 5 Classification of risks in BOT road projects

. Risk -
Project phase Code Risk Category

Pre-investment risk, Resettlement and

Developmental DRC Rehabilitation risk. Delay in land acquisition,
Phase Permit/Approval risk. Delay in financial
closure.

Construction Technology risk, Design and latent defect risk,
CRC .. e )

Phase Completion risk. Cost overrun risk.

Operation ORC Traffic revenue risk, Operation and

Phase maintenance risk. Demand risk.

Legal risk, Political risk (direct & indirect),
Partnering risk. Regulatory risk, Debt servicing
PRC risk, Financial risk, Environmental risk,
Physical risk, and Non political force majeure
risk

Project life
cycle

Criticality of risks

The criticality index was calculated for each risk using the
formula:
5n, +4n, +3n, +2n, +ns

Criticality Index =
5 (n1 +n, +n, +n, +n5)

Where:
n,/= number of respondents who answered “Most Critical™;
n=number of respondents who answered “ Very Critical™;
n;= number of respondents who answered “Critical™;
n,~ number of respondents who answered “Some What
Critical”; and
ns= number of respondents who answered “Not Critical”;
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Identification and classification of critical risks were done on
the basis of combined mean score of risk criticality. The
summery of classified risks are given in Table 6.

Table 6 Risk criticality rating by respondents

Governmenl Promoter Lender Consultam ANOVA? Conibined
Risk Risk
Clas
Cnt ) Cru, Crt ) Cr i Crin 54
Iica Inde o Inde e Inde s Inde k Sig hfcal [nde
n n n n value [}
X X N RS hs
Pre-
Investment 227 0,45 210 042 288 | 66l 2.54 0sl 125 | 029 | 244 s | NC
risk
Deligin soo | sy | 37 | ow | 3m | o | 377 e | o | oo | 3m | om | ve
Mnancial closc
Resetilement
& 127 | 062 144 069 388 | 078 338 068 072 | 051 150 IR]] c
rehabilitation
Delay in land 127 0RS 106 53] 119 084 415 083 010 095 416 083 \Ys
ﬂCl’]lllSHlOn
Permiv 287 057 150 0 344 0,69 331 066 125 | 029 329 .66 c
approval risk
zx""“"’g’ 220 | ods | 272 | oss | 263 | os3 | 238 | was | 105 [ o036 | 230 | os0 | nc
Design &
latent defect 287 | 057 294 059 306 | 6l 100 | 060 014 | 69 297 059 c
nsk
E;’;‘ overrun 360 0 161 072 381 0.76 377 075 023 087 169 07 ve
ﬁ;’:‘"'c“"“ 1000 411 383 077 388 078 369 074 022 0386 385 077 ve
P 407 081 106 081 13 086 377 075 071 054 406 08l ve
finarkel risk
TraMc
revenue 490 | o83 | 444 089 | 456 | 09l 415 083 oso | nen | 440 | oss ve
risk
0&M risk 320 | 064 2712 | osd 288 | 058 277 | 0ss 079 | 050 | 289 058 c
Dl 340 | 068 378 016 325 | 06s 169 | 074 078 | 05l 353 071 ve
politicati rish
fReireet 340 | 068 361 072 363 0n 323 065 046 | 070 | 348 0.70 c
political risk
Negalatory 320 [ o6s | 33 | oer | 300 | o [ 3w |oes | 213 |on | 342 |oess | c
Legal risk 313 061 344 069 381 076 323 065 152 | 021 340 | oe8 c
Dbt
o 30 | on 350 | 070 | 4m 0386 338 | 068 260 | 005 | am oM ve
servicing risk
o 360 | 072 | 32 | o066 | 356 | om | 125 |oes | nis o | 342 | oes | C
Nonpalitical 1 4 | g4g | 306 | 061 | 343 | 063 | 246 | 049 | 212 [ o010 |27 |o0ss | c
force majeure
;’.‘s’:‘"c““g 280 0.56 250 050 300 0.60 254 05t 098 | 040 271 054 c
; "
ovironmenta | 247 | 049 [ 306 | 061 | 3s0 [o7 |23 |os2 |36 | 7 |28 |ose [ ¢
Physical risk 227 | 045 210 042 269 | 054 22 045 200 | ol | 232 | o046 NC
" Ha: There is no significant diMerence in ariticality mting by different catcgory of respondents (at 540 significance level) ** . Rejected

Hy: Significant difference in criticality rating among different entegory of respondents
# VC: Very Critical C. Critical NC: Nol Critical
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The risk criticality rating by government officials, promoters,
lenders and consultants are given in Table 6. One way
ANOVA test (2- tailed) carried out for each risk shows that the
there is high degree of agreement at 0.05 significance level, in
risk criticality rating except environmental risk. There is also a
high correlation among different participants in overall ranking
of different risks. The Spearman’s rank correlation for risk
criticality is given in Table 7. This high degree of agreement
on risk criticality shows that the respondents have understood
the risks in Indian BOT roads and the reliability of their
answers to various other risks related issues are likely to be
high.

Table 7 Correlation among participants on risk criticality
ranking

Government i’romote Lender ?onsultan
Government | 1 0.91*+* 0.81%* | 0.95%*
Promoter 1 0.83*%*% | 0.95%*
Lender 1 0.85%*
Consultant 1

**Spearman’s correlation is significant at the 0.05 level (2-tailed)

The criteria on which risk criticality classification done is
shown in Table 8.

Table 8 Risk criticality classification

Risk category based Criticality Criteria

Not Critical Mean score < 2.50
Critical Mean >2.5t0<3.5
Very Critical Mean >3.50 t0 <4.50
Most Critical Mean =4.50

All the categories of respondents rated traffic revenue risk as
the most critical risk in Indian BOT road project. The
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classification shows that it is “Very Critical with highest mean
score of 4.40 and a criticality index of 0.88. The risk of
producing good traffic forecast is high in India due to lack of
reliable traffic data. The model concession agreement (Model
Concession Agreement, 2000) published by Ministry of
Surface Transport (MOST) does not have any provision for
traffic guarantee from the government. Though parallel toll
free road in not mandatory for any BOT road, traffic diversion
through alternate route is quite common in India. Moreover
government does not give any guarantee against
creation/improvement of any new/existing parallel toll free
roads during the concession period.

The second most critical risk in Indian BOT road projects is
delay in land acquisition. It is classified also “Very Critical”
with a mean score rating of 4.16 and criticality index of 0.83.
Road projects under BOT set up require large stretches of land
free from all encumbrances. Delay in survey, notification and
acquisition process, politically motivated resistance, non-
availability of alternate land at reasonable cost, political
patronage for encroaches, public litigation, delay due to court
orders, resettlement and rehabilitation problems etc. arc quitc
common in India. There are many road projects in India, where
such issues became major reasons for inordinate delay in
project implementation.

The other risks in Indian BOT road projects rated as “Very
Critical” are demand risk, delay in financial closure,
completion risks, cost overrun risk, debt servicing risk and
direct political risks. The traffic revenue risks and demand
risks are closely associated. Any change in road demand will
affect the traffic revenue where as the increase in toll tariff can
reduce the demand due to toll elasticity. Non-agreement
between the contracting parties on the conditions in concession
agreement, inadequate guarantees from government, delay in
debt syndication, failure of promoter to rise necessary equity in
time etc. often delay the financial closure of the project.
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Majority of the BOT road projects in India are not able to
achieve financial closure within the prescribed time limit
because many of the conditions in the concession agreement
between promoter(s) and Government are not acceptable to the
lender(s). In some cases, the financial closure was achieved but
the financial institutions delayed the disbursement of funds
affecting the project promoters. The lenders of Indian BOT
projects are often not involved in the negotiation prior to
signing of concession agreement between promoter and
government resulting a delay in debt syndication for the
project.

—e—DIREECT POLITICAL RISK

—8—LEGAL RISK

PEAT SEHVIEING RIGK

——REGULATORY RISK

CRITICALITY OF RISKS

FINANCIAL RISK
L

INDIRECT POLITICAL RISK

PRUJECT PHASES

Development Construction Operation
Figure 1. Project life cycle risks

As per the Ministry of Statistics and Program Implementation
data (Annual report, 1999), during 8" plan (1992-97) out of the
421 infrastructure projects, 169 projects had reported cost
overruns and 202 projects reported time overrun. The total cost
overrun was of the order of US$ 6 billion. The Completion risk
and cost overrun risk is rated as “Very Critical” with mean
scores of 3.85 and 3.69 respectively. Some of the important
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project procurement and execution problems in India are
inadequate/incomplete site investigation, non-receipt of
drawings and instructions at site, non-availability of material
and equipment as per schedule, delay in payments of the
completed work due to paucity of funds, inadequate escalation
clauses leading to disputes, lack of adequate dispute redress
mechanisms etc. Debt servicing risk is rated as “very critical”
with mean score of 3.71 and criticality Index 0.74. This risk is
closely associated with traffic revenue and demand risks.

Project life cycle risks

There are many project life cycle risks such as direct political
risks, legal risk, regulatory risk, and financial risks that have
been rated from “Critical” to “Very Critical range”. Though
the government has taken many steps to improve the legal and
regulatory environment in road sector, much improvement is
still expected in the area of contract implementation,
establishment of independent regulatory authority etc. The
criticality of these risks changes with time during the project
life cycle. The change in risk criticality of these risks in three
different phases of the project life cycle (development phase,
construction phase and operation phase) is evaluated from the
phase wise risk rating given by survey respondents and is
shown in Fig-1.

Conclusion

With limited availability of funding for development of road
infrastructure, the Indian Government has adopted the BOT
approach for some of the road projects being implemented.
Though the Government has taken many initiatives to improve
the project environment for implementation of BOT road
projects in India, the expected enthusiasm is not reflected from
the private promoters and institutional lenders' The main
reason for the lukewarm response from promoters and lenders
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is due to the high degree of risks and obstacles in Indian BOT
road projects especially during the developmental and
operational phase. The most important issues to be considered
prior to BOT road project developments are commercial
justification/return from project, bankability of the project,
availability of land free from encumbrances, risk allocation,
equity requirement, type of tolling, regulatory restrictions,
probity and integrity/transparency of the bidding. The most
critical risks in Indian BOT road projects identified in this
study are traffic revenue risk, delay in land acquisition,
demand risk, delay in financial close, cost and time overrun
risks, debt servicing risk and direct political risk. The
perception analysis between various categories of participants
in BOT road projects shows a high degree of agreement in risk
related issues. Unlike BOT projects in country like China,
political force majeure and delay in approval risks are not
“yery critical” in India.
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Stadium Australia
Reflecting on the Risk Factors of Boot Procurement

Marcus C. Jefferies' & R. Gameson'

Abstract

The private sector is playing an increasingly important role in the
procurement process of public works and services. This has partly
arisen out of a requirement for infrastructure development to be
undertaken at a rate that maintains and allows growth. In turn this has
become a major challenge that cannot be met by government alone.
The emergence of Build-Own-Operate-Transfer (BOOT) schemes as
a response to this challenge provides a means for developing the
infrastructure of a country without directly impacting upon the
government’s budgetary constraints. The concepts of BOOT are
without doubt extremely complex arrangements, which bring to the
construction sector risks not experienced previously. This paper
examines perceptions of BOOT schemes in order to develop a
framework of risk factors established from a case study of Stadium
Australia.

Keywords: BOOT procurement, case study, infrastructure challenge,
risk factors, Stadium Australia

Introduction

According to MeDermott (1999), a significant development in
construction procurement has been the rapid increase in the use
of Build-Own-Operate-Transfer (BOOT) arrangements. The
private sector is playing an increasingly important role in the
development of infrastructure growth. This in turn has become
a major challenge for many countries, and particularly so
where it is evident that these provisions cannot be met by
government alone. The emergence of BOOT schemes as a
response to this challenge provides a means for developing the
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infrastructure of a country without directly impacting on the
government’s budgetary constraints (Walker et al, 2000).

The latest New South Wales (NSW) Government Green Paper
attempts to capture this public-private sector joint venture
opportunity in order to increase the benefits and comment on
the issues and concerns (NSW Government, 2000).

This is a welcome opportunity to broaden relationships
between the public and private sectors that may involve
innovative recommendations and the formulation of new
policies. Therefore, the aim of this paper is to examine
perceptions of BOOT schemes to establish a framework of risk
factors developed from a case study undertaken on a current
project.

The BOT/BOOT Concept

The concept of private sector participation in infrastructure
provision is not a new idea. It is however, only in the last two
decades that Build-Operate-Transfer (BOT) concepts have
become high on many government agendas. Australian
examples of the BOT approach include the Sydney Harbour
Tunnel, M4 and M5 tollways in NSW and the Ord River
Hydro-Electric Scheme in Western Australia (Angeles &
Walker, 2000).

When a private sector group has a concession to build and toll
a motorway project for say 20 years, this is a BOT. If,
however, their concession also allowed them to own, build and
rent warehouse space (for the concession period of 20 years) at
certain locations along the motorway then the contractual
arrangement in place is described as a BOOT agreement
(Walker & Smith 1995). Most BOT projects are first identified
by the host government. In advertising or requesting for
proposals, the host government asks for bids to have a
particular project delivered on a BOT basis (UNIDO 1996).
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Risk

Risk identification is an important step prior to risk analysis. In
order to correctly manage risks through analysis,
comprehensive identification at the preliminary stage is
required (Salzman & Mohamed, 1999). Managing risk in an
integral part of the procurement process (Akintoye & Taylor,
1997).

The NSW Government Department of State and Regional
Development published its ‘Guidelines for Private Sector
Participation in the Provision of Public Infrastructure’ in
October 1997. These guidelines confirm the shift in attitudes
toward asset planning and procurement by stating,
“The government aims to maximise private investment in
infrastructure to the extent that this resulls in net benefits
to the community beyond those from public provision. It
also strives to promote an efficient allocation of risk
between the public and private sectors to parties best
able to manage them.” (NSW Government, 1997)

These changes have indeed opened new avenues to the
government for the procurement of buildings. The utilisation
of the BOT concept or its variations, is an example of the
increased acceptance of these forms of procurement.

Identification of Risk

It is difficult to generalise about the risk characteristics of BOT
infrastructure projects, given that each host country, each
infrastructure sector, and indeed each specific project has it’s
own risk profile. Notwithstanding this, the development of a
broad based framework listing all relevant general issues, is
seen to have good application at the planning and conceptual
stages of such projects.

Ma et al (1998) identified five main risk categories under the
headings of political, construction and completion, market and
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revenue, operating and financial risks. They suggest that the
identification, management and allocation of these risks is best
served by the undertaking of comprehensive feasibility studies.

UNIDO (1996) attempted the development of a ‘risk check-
list’, after dividing risks generally into two broad categories
for the purposes of identification, namely general (or country)
risks and specific project risks. The following table
summarises the outcome.

General (Or Country) Risks

Political risks Country commercial risks Country legal risks
Political support Currency inconvertibility Changes in laws and
risks risks regulations

Taxation risks Foreign exchange risks Law enforcement risk
Nationalisation risks | Devaluation risks Calculating

compensation delay

Forced buy-out risks | Inflation risks

Cancellation of Interest rate risks
concession

Import/export
restrictions

Failure to obtain

approvals
Specific Project Risks
Development risks Construction/completion Operating risks
risks
Bidding risks Delay risk Associated
infrastructure risks
Planning delay risks | Cost overrun risks Technical risks
Approval risks Re-performance risk Demand risk (volume
and price)
Transnational risks Completion risk Supply risk (volume
and price)
Force Majeure risk Cost escalation risks
Loss or damage to work Management risks
Liability risk Force Majeure risk

Loss/damage to
project facilities

Liability risk

Table 1: Risk checklist for BOT projects (UNIDO, 1996)
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In noting the absence of a definitive list of risk factors
applicable across BOT projects generally, Salzmann and
Mohamed (1999) identified the need for development of a
comprehensive risk framework. As previous lists of risk factor
identification were based on different definitions, categories
and studies, then these lists were not totally comprehensive
across the broad spectrum. Subsequently, the development of
their framework was done in such a manner as to include every
possible aspect where risk may emanate from a BOT scheme.
They saw it appropriate for the development of two risk
frameworks, where categories are formed according to where
the factors’ influence is first encountered. The first framework
lists those factors present throughout the feasibility to building
stage, and is referred to by the authors as the development or
‘build’ phase. The second framework presents factors
encountered throughout the ‘own, operate and transfer” stages,
and is referred to by the authors as the operations phase.

Their models are an attempt to encompass available published
material but the frameworks have not been tested on a current
BOOT project.

Research Methodology

Fellows and Liu (1997) comment that a case study yields deep
but narrow results. The possibility of the case study results
being ‘narrow’ is accepted in that they are restricted to the case
study project in question. However, the case study will serve to
test the validity of the risk factor issues identified from the
related literature and subsequently develop a risk factor
framework applicable to BOOT projects in general. A single
case study has been selected as the most appropriate means for
the research reported in this paper. Collection of evidence for
the case study was achieved by reviewing the documentation
and reports provided by the consortium stakeholders,
government office and general project literature and an
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informal interview process with key senior project participants.
The research has identified risk factor issues from the literature
and they have been tested and developed through the interview
process. The case study further validates these risk factors in a
generic ‘real world’ context.

Project Background: Stadium Australia

The Olympic Co-ordination Authority (OCA) was established
on 30 June 1995 by the NSW State Government to oversee the
planning and development of facilities for the XX VII
Olympiad. The NSW Government issued a call for proposals
in August 1994 for private sector investment in the new
Olympic stadium facility. This call was framed around a
BOOT delivery scheme with an intention for the Government
to shortlist successful tenderers (Magub and Hampson, 1999)

It was not until August 1996 that the OCA awarded the
proposal to design, construct and operate the facility to the
‘Australia Stadium 2000’ consortium. The Stadium Australia
Trust and OCA signed the project agreement in September
1996 (Stadium Australia Group 1996a). The A$615 project is
now being run by Stadium Australia Management as a classic
BOOT scheme.

The OCA granted the Stadium Australia Trust the Trust Lease
on the completion date of the stadium, being March 1999. The
term of the Trust Lease expires on 31 January 2031. On the
lease expiry date, the ownership and operational rights of the
project transfers to the government (OCA) for nominal
consideration (Stadium Australia Group 1996a).

The financing of Stadium Australia has broken a number of
barriers because of a unique set of structures and an innovative
approach. Of the initial A$550 million investment, the public
float raised A$350 million. The float was unsuccessful in that
it finished short, but from a stadium viewpoint, it didn’t make
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an enormous difference because the underwriters paid the
shortfall (Jefferies et al., 2001). Equity funding for the project
was raised via gold and platinum investors, founders and
commercial investors. The capital structure of the Trust and
Stadium Australia Management was such that at financial
close, investors would hold or be obliged or entitled to
subscribe for approximately 97.3 million units in the Trust, and
an identical number of shares in Stadium Australia
Management (Stadium Australia Group 1996b).

Stadium Australia was the first Australian Stock Exchange
(ASX)- listed lifestyle product and also the first triple-stapled
listed product. Stapled products involve add-ons which are
designed to

L Party Bearing The Risk Factor

Risk Factor Project Insurance Contractor Other Project | Host
Company - | Company/ | - Obayashi, | participants - [ Gov’t
Stadium Under- then Ogden IFC, .
Australia writers Multiplex Gardner OCA
Trust Merchant etc.

Construction v

time overrun

Construction v v

cost overrun

Design Risk v v v

Operational v v

cost overrun

Latent v

conditions

Changes in v v

taxes/laws

Market Risk v v

Industrial v v

relations

Bidding risk v

Corruption v v

Political v

backdown

Existing v

infrastructure

Raw material v v

supply

Inflation/ v v v
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Party Bearing The Risk Factor

Risk Factor Project Insurance Contractor | Other Project | Host
Company - | Company/ | - Obayashi, | participants - | Gov’t
Stadium Under- then Ogden IFC, -
Australia writers Multiplex Gardner OCA
Trust Merchant etc.

Interest rate

Financing v v v v

Country risk v

Force Majeure | v v v v v

Operation v v

failure

Market v v v

competition

Project v v

performance

Operational v v v

safety regs

Warranties and | v v v

guarantees

Project v v v v

lifespan/

Life cycle

Native Title/ v v v

Land Claim

Operating v v

expenses

Discretionary v v v

termination

Documentation | v/ v v v v

Risk

Ticket/ v

Membership

rights

Environmental | v v

impact

Approval v v v

processes

Project v v v v

complexity

Legal v v

framework

Political v v

(in)stability

-

Table 2: Risk Factor Framework — Established during interviews via
the Case Study Project
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make the overall product more attractive or to suit the
particular needs of the project. In the original float offerings,
gold and platinum packages involved three things - Olympic
tickets, membership entitlements and equity investment; thus
the recognition of a triple-stapled product (Jefferies et al.,
2001).

The future financial success of the Trust and Stadium Australia
Management depends substantially on their ability to generate
corporate hospitality revenues and membership subscriptions.
Revenue generated from corporate hospitality and membership
subscriptions over the 32 year concession period, need to be
adequate to cover interest payment, debt repayment, dividends
on equity investment, operational costs and ideally a sufficient
profit margin (Stadium Australia Group 1996b).

Results And Discussion

The ‘ticks’ in the following table indicate which particular risk
factor is applicable to the relevant party managing or bearing
the risk factor(s) in question: Ultimate responsibility for
managing construction, and subsequently any construction
related overruns, are borne by the contractor, Multiplex. The
contractor was ultimately responsible for cost overrun by way
of fixed price, lump sum Design and Construct (D & C)
contract. The project company was responsible for the cost
overrun associated with their initiated changes and variations
or for items outside the D & C scope. Multiplex bore the
substantial portion of design risk under the D & C contract.
Project performance can have a significant effect on the
efficiency during the operation of the project and the ultimate
effect of an inefficient operation may result in lower revenue
collection.

Operational risk is typically borne by the private sector
operator under the terms and conditions of the operational and
maintenance agreement. In this instance Ogden IFC. Gardner
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Merchant also bears similar risk in the operation and provision
of catering services. Risk identified with operational safety is
significantly the responsibility of the Operations and
Maintenance (O & M) contractor, Ogden IFC, but Multiplex
bears some risk in undertaking the D & C contract to provide a
facility that is ‘fit for purpose’. Any risk associated with
industrial relations are borne by Multiplex throughout the
construction/development phase of the project and the O & M
contractor throughout operational phase.

The Trustee is responsible for expenses and damages
associated with site conditions, latent conditions,
contamination, heritage and archaeological items, endangered
flora and fauna. The Government indemnifies the Trust against
any native land claim. If however a claim is based on artifacts
or archaeological items found, then the Trust bears this risk.
The risk of poor environmental management may be a private
or public sector risk depending on arrangements and is
particularly important given Sydney’s bid for the Olympics as
the ‘Green Games’.

Financial risk is managed by the equity investment undertaken
by the founders, commercial investors and public investors.
Underwriters were forced to take up the balance of the under-
subscribed public offering of gold packages. The works
adjustment deed makes provision for any contract sum
adjustment due to interest rate fluctuations up until financial
close of the project. Any taxation risk is covered in that the
Project Agreement states that the project company bears this
risk except where a law/tax change is shown to be
‘discriminatory’, i.e. specifically affecting the project, the
project and other privately owned venues within Homebush
Bay area, or the project and other competitive stadiums.

Country risk was not seen as a key issue as Australia is viewed
as a very stable and secure country in which to invest. The risk
associated with changes in government or policy are largely
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with the project company. Corruption risk was assessed as
being unlikely as the allocation of responsibility is dealt with
by the underlying laws of Australia. Clear and transparent
guidelines from the public perspective eased concern with
regard to the possibility of corruption. The process was
overseen by the government’s ‘due diligence’ auditor. Any
political backdown or failure to honour guarantee’s was
managed by the Project Agreement making provision for
indemnification of the private sector. Political risk was offset
by a Government that was very supportive of the project, given
the country’s responsibility in staging the Olympic games. By
virtue of the concession period however, all BOOT projects
will see changes in administration and this is a risk that the
private sector can ‘gamble’ on in accepting exposure. Greater
political stability and support will aid in success and
management of risk.

Lifespan risk exists for the project company in that over the
project lifespan/concession period, new technology or
competition may introduce an element of obsolescence. At the
transfer stage the government may be taking ownership ofa
partly outdated facility. Any infrastructure related risk was
accounted for in that the facility depended on construction of
adjacent infrastructure such as the new rail station, carparking,
roads et al, which were promised by OCA in accordance with
the Homebush Bay Masterplan Transportation Strategy.
Existing infrastructure (Sydney Football Stadium, Sydney
Cricket Ground and Parramatta Stadium) in the form of
competition risk, was borne by project company.

All market risk is borne by the project company, but,
significant feasibility and market research aims to mitigate this
risk. Risk in the form of market competition is typically borne
by the private sector operator under the terms and conditions
of the operational and maintenance agreement. Risk is assessed
by the private sector during feasibility stages and the project
agreement does not restrict construction of similar venues.
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However, the OCA undertakes to ‘negotiate in good faith’ with
the Trustee over any financial loss associated with construction
of a venue in excess of 25,000 seats and within a 50 km area of
Stadium Australia. Market risk in the form of income or
revenue change is managed by a comprehensive feasibility
investigation using realistic forecasts and allowances for
contingency factors. Risk does remain in that social and
economic change in an area is likely throughout a 20-30 year
concession period. Some mitigation may be provided by way
of the project participants partially ‘underwriting’ certain
revenues.

Conclusion

The emergence of BOOT schemes provides a means for
developing the infrastructure of a country without directly
impacting on the government’s budgetary constraints.
Consideration given to BOOT characteristics and perceptions
has allowed the development of an overall risk factor
framework. The framework serves the purpose of raising
awareness to factors at an early planning stage, such that
further consideration can be implemented where applicable.
The framework considers issues from all perspectives
throughout the construction and development phase through to
the operational and eventual transfer phase. The undertaking of
a case study allowed the identification of risk factors relevant
to a large infrastructure project procured under the BOOT
concept.

Country related risks of a political, legal and commercial
nature are identified as the most significant as they are all
issues that the project company has little or no control over. In
developed countries, where legal systems are well tested and
proven to be very reliable, concession companies can
undertake to carry most risks while receiving very little
guarantees in return. This logic was proven correct in the
context of the case study project.
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The case study project is classified as a high complexity of
product/high complexity of market type operation. This
classification of facility is considered most difficult to develop
and operate because of its complex businesses serving a
variety of customers in a variety of markets. The case study
does show evidence required for a sustainable operation.

The next stage of the work is to refine the Risk Factors
highlighted in this study and to identify their key attributes that
make them success factors. Refined success factors are tested
in continuing work case studying BOOT projects that were
procured after Stadium Australia.
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The Interdependence of Procurement

Strategies and Organizational Culture
From the Perspective of Innovation

G. Girmscheid', & A. Hartmann'

Abstract

In the last few years new procurement strategies have tried to consider
the planning, construction and operation phase of a constructed
facility from the beginning of a construction project on. On the one
hand this leads to an increased innovation potential, as the constructed
facility is viewed as a system in its total life cycle. On the other hand
the innovation potential can only be used, if a corporate culture serves
as a framework for the co-operation of all those who take part in the
construction project.

The paper is based on the results of a survey on innovation from the
point of view of the client and a detailed case study on the ability to
innovate in a medium-sized contractor. In particular it shows how the
organizational culture effects the innovativeness of the client and the
contractor and which cultural changes are needed for intra-
organizational solutions fostering innovations. Moreover, these
findings will be transferred to inter-organizational solutions, which
are deduced from the innovation potential provided by a changed
procurement strategy of the client.

Keywords: innovation, procurement strategies, organizational culture

Introduction

In recent years a trend could be observed in the construction
industry that expressed itself in a movement from the
traditionally sequential procedure of a construction project

l Institute for Construction Engineering and Management, Swiss Federal
Institute of Technology Zurich, Switzerland
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towards an integrated one. Typical of this integrated procedure
of a construction project is that the influences from the phases
of execution and operation are already considered in the
planning phase. One of the reasons for this trend is the change
in the demands of the clients. Nowadays clients more and more
ask for constructional solutions which will guarantee long-term
low expenses for maintenance and operation and which can
easily, flexibly and quickly be adapted to possible changes in
utilization that might occur due to economics or technology.
Another reason for the trend is that clients now transfer a part
of the tasks they used to fulfil to construction companies.
Correspondingly the procurement strategies of the client have
changed. Constructed facilities are more and more only
characterized by their functions and the requirements resulting
from them. To find out how to meet these requirements is the
companies’ task. The client wants to have one contact person
who takes on the responsibility for the constructional solution.

For the companies from the construction industry this trend is
a challenge and a chance at the same time. On the one hand,
using the innovative potential that results from viewing the
constructed facility over its wholc lifc cycle cnables them to
find constructional solutions that ideally match the clients’
demands and thus also enables them to gain advantages in
competition. On the other hand, in order to be able to use these
innovative potentials, the construction companies are forced to
find new forms of co-operation and as a prerequisite for that
especially a new cultural orientation for their dealing with each
other.

The Influence of the Organizational Culture on
the Ability to Innovate

It has been known for a while that one of the conditions that
foster innovations in organizations is creating an organic rather
than a bureaucratic organizational structure. Characteristic of
those organic organizational structures is that they have fewer
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hierarchical levels, that they are decentralized, that the
employees’ tasks are extensive and their areas of competence
far-reaching (Hill, Fehlbaum, Ulrich, 1994). It has remained
unrecognised though, that organizations and especially
companies consist of different units that are characterized by
the various demands on the tasks and the structure of the
organization. Difficulties arise from the necessity to co-
ordinate the different units, as the different tasks and structures
lead to different attitudes and behaviours on the part of the
staff members (Kieser, 1986). This in return leads to conflicts
in realizing innovations, because here different units have to
work together. In order to solve the conflicts, a stabilizing
framework is needed, which orientates all persons involved to
the aims and strategies of the company and motivates them for
fulfilling their tasks together. This means that common values
and rules have to be conveyed (Kieser, 1986). The
organizational culture with the values and rules, the way of
thinking and the attitudes as a whole serves as this framework.
Different empirical studies could proof this (Wagner, Kreuter,
1998), (Vahs, Trautwein, 2000).
Organizational cultures that foster innovation show the
following features:
e high status of innovations
e freedom of the members of the organization to act
autonomously and to be creative
e support for those members of the organization who are
especially innovative
e preparedness to take risks and willingness to tolerate
mistakes
e open communication on and between all levels and
units of the organization

The Innovative Culture of the Client

A specific feature of the construction industry lies in the role
of the client. He is not only the purchaser of the constructed
facility as the product, but he decides if, when and how
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something is built. He defines the demands on the constructed
facility, he provides the financial resources and chooses the
procurement strategy. The decision for a procurement strategy
here depends on how the demands on the constructed facility
can be optimally transferred into a constructional solution. As
innovations in this sense contribute to reaching the optimum,
one criterion for choosing the procurement strategy can be the
available innovative potential.

The innovative potential increases, if the constructed facility is
viewed in its whole life cycle and therefore is enlarged by
procurement strategies that bring together the knowledge of the
single life phases at an early point in time (Girmscheid,
Hartmann, 2001b).

To find out to what extent clients deliberately choose these
procurement strategies a survey on the attitudes of professional
clients from the commercial and private building construction
sector was carried out by taking semi-structured interviews .

The status of innovations or the demand for innovative
constructional solutions is the result of onc of the main aims of
professional clients. This main aim is obtaining a good return
on investment with the constructed facility in the long term and
preserving or enlarging its market value. But this aim can only
be reached through a recognizable surplus value over the
whole period of its useful life in comparison to similar
constructed facilities nearby that are in competition with it.
Investments and new developments in the field of heating and
ventilation are an example for this. With the help of them
energy consumption results can be achieved now that will
already satisfy the requirements of future protective measures
for the environment.

Here clients are forced to deal with an increasing intricacy of
constructed facilities. A multitude of technical elements, which
are related to each other in numerous ways, make it more



375 CIB-2002

difficult to assess the effects of innovative changes. Bringing
together the technical knowledge of the planning, execution
and operation phase at an early point in time by choosing an
appropriate procurement strategy, the client can better assess
the effects of innovations and thus the risk decreases. At the
same time they regard an early co-operation as partners as a
greater support for innovations.

Although the risk has been reduced, it cannot be guaranteed in
advance that innovations will be successful. There will always
be a remaining risk and the clients under investigation tended
to be willing to take this risk, especially if they showed
preparedness to take risks with regards to innovations in their
core business, too.

These clients are also willing to bear the additional expenses
on investments that often come along with innovations. For
example, they raise internal funds to subsidize innovative
constructional solutions, which otherwise would not have been
realizable because of a lacking return on investment. They also
create incentives for the construction companies to be
innovative by implementing Bonus-Malus systems.

Nevertheless many clients still prefer the classical separation
of planning and execution. A lack of confidence in the
technical competence of construction companies as well as the
opinion that the process of execution has no influence on the
constructed facility often stop the use of other procurement
strategies.

The Innovative Culture of Construction
Companies

The case study in a medium-sized construction company aimed
at determining the substantial influences on the innovative
processes taking place in the company and with the help of the
results at developing instruments that are suitable for fostering
innovations.
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In order to be able to reach this aim, a starting-point was
chosen that considered the specific conditions of the company
and put them into relation to the objects of an integrated
innovation management. Company culture has been regarded
as an indirect object, too, and has been included in the
investigation (Girmscheid, Hartmann, 2001a).

One part of the case study’s aim therefore was to determine the
markedness of the company culture with regards to its support
of innovations. This was intended to detect the prerequisites
for designing innovation processes in the company and, if
necessary, to be able to take measures that will change the
culture. Data gathering was carried out by group discussions in
the upper and middle management, semi-structured interviews
on all levels of management and analysis of documents.

For a better understanding of the following results some
additional information on the main characteristics of the
company under investigation is given. It is a family-owned
company with about 1,000 employees, offering execution work
in different areas (i.e. building construction, tunnelling, road
construction, maintenance of buildings etc). The company
consists of technical and regional business units, with the
technical business units operating from the company’s
headquarters. Both, technical and regional business units work
as autonomous profit centres.

Desirable Values and Rules — The Management’s
Point of View

From the point of view of the company’s management
innovations play an important role, because they can serve as
the company’s reaction to changes of its environment.
Innovations are regarded as one possibility to obtain
advantages in competition. In particular, they are meant to
contribute to achieving a higher extent of satisfaction of the
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clients demands and to securing the quality of the services
offered.

This is why the management does not object to innovations,
but has high expectations and applies a strict standard when
assessing them. It is of great importance to them that the
financial risk is restricted to a minimum.

While the dynamically changing environment can be seen as a
reason for the necessity of innovations, personalized values,
which originate from the tradition as a family-owned company,
such as confidence, modesty, the willingness to perform and to
tolerate mistakes have an influence on the way new
developments are dealt with.

In order to support the staff members’ preparedness to
innovate, the management expresses the necessity to achieve a
constant increase in efficiency and effectiveness and expects
all employees to strive for this.

In addition to this, the possibility to work autonomously and
the delegation of demanding tasks shall contribute to the staff’s
motivation and create freedom to act innovatively.

In the end innovating in the company is seen to be to a large
extent depending on single staff members. Being innovative is
regarded as a permanent and comprehensive task of every staff
member, which has to be actively pursued, while the quality
and the professionalism of the management on all levels is
seen as a prerequisite for this.

The management believes that the communication within the
company is active, which means that the necessary information
is always available and that everybody knows where to get
which information or where it is needed.
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Existing Values and Rules — The Staff’s Point of
View

If the values and rules desired by the management actually
exist in the company, was a question that could be answered by
the employees.

The communication between the departments concerning the
projects is going on without problems. The project-related
work and the spatial closeness of the departments support the
exchange of information. Short distances and the existence of
public places (e.g. cafeteria) particularly stimulate the informal
exchange of information. Partly the site managers complained
about an insufficient flow of information with regards to the
ideas that the calculator has on the execution while he is
working on the offer.

Most of the staff members from all hierarchical levels think
that there is little preparedness to take risks in connection with
new ideas. There is a tendency only to implement innovations
that have already proved themselves on the market. Here the
attitude towards new activities that the management
characterized as ,,careful® can be observed.

In addition, the fact that the responsibility for costs and
deadlines is restricted to projects and departments partly
prevents the departments from co-operating in new services.
The risk has to be taken by the initiating department, while
other departments help, but are not willing to share the risk.
Therefore part of the work is not done using own capacities,
but is obtained on the market for a better price. Synergies are
not used as the thinking is restricted to the single departments.

The company under investigation allows its employees to work
autonomously. It is possible to try and test new ideas. A further
sign of the delegation of responsibility is the way mistakes are
dealt with, which staff members are allowed to make in
connection with new ideas.
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However, the freedom to act innovatively, which is granted by
the possibility to work autonomously, is restricted by a lack of
time, which is characteristic of the whole building project.
Furthermore, it is true that there is the possibility to try new
ideas, but an employee’s willingness to do so is seldom
supported or appreciated by the superior. Here it is evident that
it is not sufficient to call for new ideas. Additional efforts have
to be made to give the employees freedom to be innovative or
to highlight innovative action and acknowledge it.

Measures to Change the Culture

The results of the investigation revealed that the instruments
which have to be developed, in order to organize the
innovation processes, have to be accompanied by additional
measures to change the culture. But to transfer a culture that is
hostile to innovations into a culture that is open to innovations,
is an extremely difficult task. It will be a long process that has
to be carried out gradually and according to plan (Kieser,
1986).

The measures that were taken to change the culture mainly
aimed at improving the support of innovative staff members by
their superiors, at improving the communication between site
manager and calculator and at providing the staff members
with freedom to innovate.

The following concrete measures were taken to change the
culture:

e bilateral talks between superiors and employees that
take place regularly and are mainly intended to convey
the importance of being innovative to the employee, to
increase his openness to new ideas and to indicate the
superior’s support for innovative action. This also
includes that the management has to communicate the
importance of innovations to the heads of the
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departments more frequently, in order to support co-
operation between the departments.

e aproject checkpoint to examine the innovative
potential of the project at different stages. This
includes checking, if it is useful to take into account
the knowledge of the site manager at an early point in
time and to invite him to participate in decisions
regarding the project.

e innovation groups as a permanent forum for innovation
within the department, consisting of employees from
the department who organize the groups themselves.
These groups will help the staff members to
permanently and intentionally think about
improvements in the department and at their work
station and to deliberately look for solutions to the
problems. This measure also intends to further
intensify the communication that is already going on
well.

L]

Besides this, organizational solutions were developed which
will reduce the problem of the lack of time for innovations and
thus will indirectly strengthen the element of autonomy which
is fostering innovations.

Taking into account the company’s attitude towards risks,
organizational instruments were developed that primarily
support the implementation of incremental innovations.

Innovative Culture on the Project Level

The results of the investigation clearly show that the choice of
a procurement strategy is on the one hand partly determined by
the demand of the client for an innovative constructional
solution and the innovative culture of the client’s organisation.
On the other hand the innovative potential that is created by
the procurement strategy can only be used, if the
organizational culture of construction companies is open to
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innovation.

A multitude of persons involved in the project act on the
project level and these persons vary from project to project.
This is why differently shaped organizational cultures come
together at this point, which are not connected by a cultural
framework. As a consequence it becomes more difficult to find
solutions to conflicts and to take on risks that especially come
along with innovations.

A cultural framework supporting innovation can emerge from
the co-operation of different companies that goes beyond
single projects. An example for this are strategic networks as a
long-term form of co-operation (Girmscheid, Hartmann,
2001b).

By uniting companies that are specialized in different fields of
service and work together as virtual companies according to
the requirements of the project, strategic networks make it
possible to orientate the companies to long-term aims and
strategies. A common organizational culture makes this
possible.

Therefore, companies that try to realize strategic co-operation,
find themselves in a dilemma. On the one hand only a long-
term co-operation can lead to a common culture, on the other
hand a common culture is the prerequisite for a successful co-
operation. This makes it evident once again that the
establishment of common values and rules requires a long and
complicated process with possible set-backs.
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Abstract

A cluster of recommendations that resonate through many high-
powered reports on construction industries in different countries (e.g.
UK, Singapore, Australia and Hong Kong) relate to the desperate
need for radical ‘cultural’ changes. For example, the identified need
to re-integrate fragmented functions and teams, has led to
recommendations on cooperation and collaboration through
approaches such as partnering and alliancing. Relational Contracting
(RC) principles are at the core of such approaches and underpin the
theoretical foundations for their growth. However, ad hoc and
disjointed partnering and alliancing initiatives, while registering some
success, would benefit from more focused applications: (1) firmly
founded on holistic RC theory and (2) deriving a practical impetus
through (a) re-engineered contractual systems and (b) realistic
evaluation criteria for selecting team participants - throughout the
supply chain of consultants, contractors, subcontractors and principal
suppliers - that will require upfront commitments to the RC oriented
culture change if they are to be selected. These theoretical
justifications and practical imperatives would then empower the
elusive ‘cultural shift’ and propel the ‘new procurement paradigm’ -
from industry report rhetoric to reality. The rationale for the above is
set out in this paper and illustrated with results from recent surveys in
Hong Kong and examples of innovative ‘good practice’ from other
countries.
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Introduction

The construction industry is known to be highly adversarial
(Latham 1994). Productivity levels are low compared to other
industries and have even dropped in some countries
(Schwegler et al 2001). Owners have been seen as risk evasive
(Ahmed et al. 1999), and contracting parties interpret contract
clauses differently (Hartman et al 1997), and for their own
benefit (Clegg 1992). Contracting parties are seen to work ‘at
arms length’ in disjointed and fragmented arrangements,
usually motivated by conflicting ‘self-benefits’ that not
surprisingly depress productivity levels. Other consequences
include time and cost overruns, poor quality, customer
dissatisfaction, lengthy and costly disputes, and disruption of
relationships among the contracting parties. Moreover, purely
price-based selection strategies induce tenderers to lower their
bids to win contracts, relying on subsequent claims to recover
their costs. These translate into more disputes and even lower
overall productivity.

The above vicious circle/ downward spiral scenarios have been
sketched in many high-powered reports on construction
industries in different countries. These have called for radical
‘cultural’ changes and recommended cooperation and
collaboration through approaches such as partnering and
alliancing. Applications of these approaches, mainly between
owners and contractors, have recently met with some
successes. But the subcontractors carry out major parts of the
works (Kumaraswamy and Matthews 2000), while
consultants, suppliers and other stakeholders also play
important roles in project delivery. They should therefore be
brought into the ‘one team’ concept to optimise benefits
(Lownds 1998). While classical contractual arrangements call
for clear and definitive allocations of risks between
stakeholders, all possible risks/ uncertainties are difficult to
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foresee and quantify at the outset (Macneil 1978). This calls
for flexible contract conditions under which unforeseen risks
would need to be dealt with using a ‘Joint Risk Management’
(JRM) strategy at the post-contract stage (Rahman and
Kumaraswamy, under review-A). Relational Contracting (RC)
principles underpin and justify efforts to lubricate consequent
contractual ‘transactions’ with an additional focus on smoother
risk management through JRM. More ‘relationally-based’ and
performance oriented (rather than purely price-based)
contractor selection would also encourage an amicable RC
environment, more collaborative teamwork and higher
productivity (Rahman et al 2001). These concepts may be
extended to radically improve the selection strategy throughout
the supply chain and to build a coalescent ‘one team” to deliver
optimal project performance. What is critical are the re-aligned
attitudes and convergent culture of this coalesced team
(Rahman and Kumaraswamy, under review-B).

Drawing on the above background observations, this paper
discusses the required ‘re-engineering’ of contractual systems
and realistic evaluation criteria for selecting team participants
through the applications of RC principles. These encourage
long-term provisions on the basis of understanding each
other’s objectives and introduce a degree of flexibility into the
contract, by considering a contract to be a relationship among
the parties (Macneil 1980). The paper also demonstrates how
RC principles may be applied in building a successful project
team for JRM during the entire project life cycle i.e. at pre-
contract, contracting and post-contact stages. This will be
reinforced by relevant observations on the perceived
desirability of JRM and the importance of different factors for
developing a successful RC environment, based on recent
surveys. Examples of some innovative ‘good practice’ will
illustrate these observations.
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Fundamentals of Relational Contracting

Relational Contracting (RC) is based on a recognition of
mutual benefits and win-win scenarios through more
cooperative relationships between the parties. RC principles
underpin various approaches, such as partnering, project
alliancing, strategic alliancing, joint venturing and other
collaborative working arrangements and better risk sharing
mechanisms (Alsagoff and McDermott 1994, Jones 2000A). At
the core of RC, parties do not strictly follow the legal
mechanisms incorporated in specific contracts, but they
operate within a dynamic standpoint constantly pulled by a
collection of contractual (legal), economic and behavioural
forces (Macaulay 1963). Relationships between the parties are
therefore very important. This is particularly so in complex,
lengthy and evolving transactions, as seen in construction
projects, where the circumstances underlying the contract may
change considerably over time.

RC provides the means to sustain ongoing relations in long and
complex contracts by adjustment processes of a more

_ thoroughly transaction-specific, ongoing administrative kind.

' This may or may not include an original agreement; and if it
does, the need for the contract may be of less importance
(Macneil 1978). RC considers contracts as promises of doing
something in the future. But not all the events can be
‘presentiated’ (perceived or realized), and, as all the
information needed cannot be ‘presentiated’ at the time of
contracting, mutual future planning is required. This may well
give rise to ‘opportunism’, which is counteracted by the
‘business trust’ that is based on communities of shared ethical
values, shared principles of fairness and convergent mutual
expectations about informal obligations (Deakin et al 1997).
These are achieved through motivation and individual attitudes
that considerably influence the project outcomes (Drexler and
Larson 2000). Such trust can sustain cooperative behaviour in
the face of complexity and unforeseen problems.
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RC approaches thus appear useful in achieving the overall
objective, which is to reduce the sum of production and
transaction costs (Walker and Chau 1999), by providing the
necessary flexibility to adjust and adapt outside predetermined
(purely contractual) response mechanisms. However, while
non-legal enforcement mechanisms clearly play-a major role in
RC, legal mechanisms may also play a part in exchange
arrangements. Equally, more formal contractual arrangements
(i.e. classical and neoclassical) are present with an armoury of
supportive non-legal mechanisms (Lyons and Mehta 1997).
This is seen in some RC-type practices in the present
construction industry e.g. through partnering: Project partners
work as a team on the basis of a ¢ partnering charter’ that is not
legally binding and if there is any problem the original contract
will take precedence.

The Issue of Transformed Culture

Hofstede (1980) describes ‘culture’ as the collective
programming of the mind that distinguishes the members of
one human group from another. It is usually reserved for
societies or nations or for ethnic or regional groups, but it can
be applied equally to other human collectivities or categories:
an organization, a profession, or a family.

Culture in construction project scenarios is therefore the
culture of the project team comprising different contracting
parties in the supply chain and also include company-wide
inter-departmental members and others who contribute in some
way to the final product or service to be delivered (Mackay
1993). A project culture is thus built up from a number of
sources - national, ownership, sectoral and style differences. At
the project level, there are also other issues that affect the
culture of the project. These arise from key variables flowing
in from multiple organisational cultures, individualistic
subcultures, professional subcultures and operational
subcultures (Kumaraswamy et al 2001).
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It is therefore vital to recognize the team, while the individuals
in the project team are extremely important as well. What is
needed is an understanding of how to structure, develop and
reward both teams and individuals without detriment to either,
while also shedding costs, improving margins, and being
extremely client-responsive. These imply doing things
effectively and efficiently at the first time (Mackay 1993). This
requires a commitment to change and teambuilding very
different from that of the past. Recent studies show that such
ideas are now emerging in the construction industry, as will be
discussed in subsequent sections. The combined ‘mind-set’ of
the project team may need continuous and cooperative
learning, in a direction that recognises changes in customer
demands and expectations. Such collective ‘culture
acquisition’ (or transformation) also depends on the ‘real
event’ in all its complexity of place, people, atmosphere, and
interactive responses that is derived from ‘a set of relations’
(Pitman et al 1989) and thus relates well to the previously
discussed RC approaches.

Transformed Culture and JRM

The nature and extent of construction risks may change as a
project progresses, new risks may emerge and existing risks
may change in importance or be re-allocated, as not all the
risks are foreseeable at the outset. Some of these risks may also
require the combined efforts of contracting parties for their
effective management.

Despite these facts, it has become almost a truism that the
party best able to manage a risk should bear the risk (Nunn
2000). Yet, present risk allocation mechanisms on construction
projects vary, depending on several client-specific attitudes
and project-specific characteristics. For example, Table 1
presents a relevant summary of responses from 66 respondents
around the globe to a Hong Kong based survey on an array of
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risks transferred to Design-Build contractors. A variation in
risk allocation perceptions across different contractual regimes
is observed from this summary. It may also be noted that
design risks being passed on to the same contracting
organization in this increasingly popular Design Build scenario
(where there is already some in-built J RM) does not reflect the
general construction scenario.

Table 1: Summary of responses on risks transferred to the
Design-Builders

Percentage of respondents
Risks that should be transferred 0 | who ticked ‘yes’

the Design-Build
he Design-Builders HK* | USA | OC** | Overall

Ground conditions 61.5 | 40.6 | 42.9 45.5
Dl'sgc'wery and relocation of 53.8 | 68.8 [ 81.0 |[69.7
utilities

Approvals and permits 53.8 | 71.9 [33.3 | 56.1
Groundwater seepage 538 | 563 | 619 [57.6
Hazafdous wa.s'Fes/ hazardous 385 | 37.5 | 61.9 45.5
working conditions

Weather conditions 615 | 68.8 | 524 62.1

Variations to satisfy different

R ) 23.1 | 43.8 | 23.8 33.3
users’ requirements

Unfqreseen environmental 2.1 |63 190 |13.6
requirements

Acquisition/ possession of

construction area 0 31.3 | 143 | 197

Quality control/ quality assurance 462 | 969 | 952 | 864

Design criteria 23.1 | 43.8 | 38.1 |379

Design defects from client’s initial 27 |a69 | 429 |379

design ' ' ' ’

Constructability of design 692 | 100 [76.2 |864

Co-ordination with other work/ 615 | 938 | 857 |84
mcies ' . ' )
* HK - Hong Kong, #+ QC - Other countries

Table 2, on the other hand, presents a profile of average
perceptions on JRM desirability that are extracted from a
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summary of relevant responses from 47 respondents to a
different Hong Kong based survey that focused on risk
management in construction projects in general. Here, it is
evident that sizable components (percentages) of many of the
41 identified common construction project risks were
perceived to be more suited for JRM, despite relatively small
divergences between different groups. Table 3 shows the
desirability for JRM of almost all of the same 41 risk items
irrespective of contract conditions. It is seen from the total
sample that 16 risk

Table 2: Average Perceptions on Joint Risk Management (JRM)
based on groupings of ‘working organisation’ and ‘nature of present
job’

Number of risks (out of 41, used in the survey) in each
Percentage cateporyh
of risk that = - m—
shomldibe Working organisation ]
jointly Total " Natu_régf present job
managed @@7) | CSL | CTR | owN |[ACAD [[ENGG | MGRL
(14) (8) (15) (10) (18) (19)

0 0 0 7 1 || o 0 1

1-10 12 15 6 13 4 18 10
11-20 13 13 17 8 20 || 12 12
21-30 10 9 5 8 13 6 8
31-40 6 3 4 6 |l 3 5 7
41-50 1 1 3 1 1
51-60 1 1 2
More than 60 1
Total No.: 41 41 41 41 41 41 41

*Figures in parentheses () indicate the numbers of respondents in each group.
Notes: CSL - Consultants CTR - Contractors OWN - Owners
ACAD - Academics ENGG - Engineering MGRL - Managerial

items are perceived to be suited for JRM of more than 20%.
Table 4 shows the percentages of these 16 risk items that are
recommended for JRM under different sets of standard
contract conditions.

All these show the collective attitude/ motivation of the
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industry towards the desperate need for more RC oriented and
flexible contractual arrangements that are expected to enhance

Table 3: Summary of average perceptions on Joint Risk Management
(JRM) based on contract categories (i.e. stand. conds. of contract)

% of risk that Number of risks (out of 41 used in the survey) in
should be each category*

jointly managed | Total (47) | FIDIC (25) | HKGCC(8) | GENERAL (9)
0 0 0 0 1

1-10 12 20 9 5

11-20 13 14 5 11

21-30 10 10 7

31-40 6 2 7 11

41-50 4 4

51-60 5 1

More than 60 1 1

Total No.: 41 41 41 41

*Figures in parentheses () indicate the number of responses. . Five responses were
based on some other different contract conditions and those are not compared here as a
separate category.

Notes: FIDIC: Fédération Internationale des Ingénieurs-Conseils (International
Federation of Consulting Engineers); HKGCC: The General Conditions of Contract
for Civil Engineering Works in Hong Kong; GENERAL: Not according to any
particular conditions of contract

overall economic performance. The observations also
reconfirm the increased importance of selecting the ‘right’
partner with whom clients can establish and maintain such
relationships and achieve high performance levels in win-win
scenarios (Rahman et al. 2001).

Initiating Cultural Transformations through
Procurement and Selection Strategies

Partnering and alliancing are good examples of RC principles
in practice. Recent industry practice and research trend show a
tendency to encompass all the stakeholders in one team. For
example, Thompson and Sanders (1998) observed that benefits
from partnering-type RC increase with a migration of
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teamwork attitude from competition to cooperation, through to
collaboration and finally to coalescence. Essentially,

Table 4: Comparing average perceptions on Risk items ranked as
most suitable for Joint Risk Management (JRM) in general

Risk Items Percentage of risks suitable for JRM *
Total | FIDIC | HKGCC | General
(47) 1 (25) (8 %

Cost of legal process 40 38 35 44

Delays in resolving 39 31 55 38

contractual issues

Delays in resolving 35 30 55 25

disputes

Public disorder 32 22 75 37

Envir. Control (as 32 17 36 59

impacting on project)

Acts of God 31 18 60 45

Envir. hazards (project | 30 19 35 - 48

area only)

Buildability/ 30 23 41 42

Constructability

Change order 28 24 27 33

evaluation and

negotiation

Physical impossibility | 27 20 57 31

Unforeseen site 26 15 46 15

conditions

Economic disaster 25 17 38 35

Third party delays 24 20 57 18

Conflicts in documents | 24 21 24 40

Change in scope of 23 11 25 14

work

Union strife 23 19 40 35

*Figures in parentheses ( ) indicate the number of responses. Five responses were
based on some other different contract conditions and those are not compared here as a
separate category.

Notes: FIDIC: Fédération Internationale des Ingénieurs-Conseils (International
Federation of Consulting Engineers); HKGCC: The General Conditions of Contract
for Civil Engineering Works in Hong Kong; GENERAL: Not according to any
particular conditions of contract
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coalescence implies all stakeholders work in a ‘one team’
spirit. Ho (2000) indicated cost savings of 11% to 38% in
Guaranteed Maximum Price (GMP) based procurement
strategies that also included an open book approach when the
contractor - together with his subcontractors’ and suppliers’
information - worked closely together with the consultant.
Kumaraswamy et al. (2001) argue for a cultural transformation
towards ‘one team’ consisting of all stakeholders and a project
culture that can facilitate the required productivity gains. The
Australian National Museum project (Walker et al. 2000), and
also three out of 34 contracts of Tseung Kwan O Extension
project of Hong Kong Mass Transit Railway Corporation
(MTRC) (Bayliss 2000) were contracted and agreed on a target
final account and ‘pain-share/ gain-share’ approach. The
Heathrow Express Railway project will probably be an
appropriate example of a completed successful teambuilding
exercise in a changed culture (Lownds 1998). The project
suffered an enormous setback when the tunnel in the central
terminal area collapsed, yet the ‘culture change’ initiative of
the client in the form of teambuilding and cooperation among
‘all parties’ concerned resulted in a reduction of 20% of costs
it expected to carry after the collapse, made up critical
construction time, and saw the opening date for the railway
brought forward from early 1999 to June 1998. Regardless of
their organisational affiliations, parties on this project had a
slogan that they were not competing with each other but
operating as ‘one team’ with overriding loyalty to the goal of
delivering the railway. In fact, RC approaches are expected to
work in almost any environment, if applied properly. However,
this requires transforming traditional relationships towards a
shared culture that transcends organisational boundaries (CII
1996). What are critical are the motivation and attitudes of the
project participants.

Achieving such major cultural transformations after the
various project participants are selected is not easy. For
example they would each bring their ‘own baggage’ (or
‘preconditioning’) with little incentive to change and also may
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be under pressure to ‘get on with the work’ in ‘tried and
trusted’ ways. It is therefore recommended to initiate the
required cultural transformation by appropriate conditioning
during the ‘selection stage’ i.e. by incorporating desired facets
such as ‘partnering history and/ or potential’ into explicit
selection criteria. Many public and private clients still prefer
price-based selection strategies for various reasons, such as
convenient evaluation, accountability concerns, and apparent
economies. Moreover, there is an increasing trend for
enlightened clients to seek other performance-related criteria to
meet the special needs of their projects. For example, Rahman
et al (2001) argued that more relational and performance
oriented contractor selection would encourage an amicable RC
environment and more collaborative teamwork. Kumaraswamy
and Matthews (2000) found 10% tender pricing reductions by
subcontractors based on savings anticipated in a partnering
(i.e. RC-type) approach. The alliance team for the Australian
National Museum project was selected with some-12 non-price
based factors, to work in an open book approach (walker et al
2000). The alliancing contracts in Australia are also featured
with ‘no dispute’ clause (Jones 2000B). The Utah Department
of Transportation insists on ‘partnering’ as a mandatory
precondition for contractor prequalification (UDT, 1997),
while the MTRC in Hong Kong has an anecdotal reputation for
achieving good relationships with contractors, hence
minimizing disputes and associated costs through such
‘relational’ approaches.

It is observed from the above that the long-awaited paradigm
shift is in progress. The following results from an ongoing
survey on RC and JRM reconfirms this trend. Table 5 shows
the perceptions on ‘which project partner should be brought in
at what stage’ of the project. It can be noticed that only 4 of the
17 respondents to date preferred not to consider subcontractor
and suppliers before contract award. Table 6 shows the
perceptions on the importance of different factors for building
a successful RC. The self-explanatory results show that the
respondents have overwhelmingly rejected the traditional
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hierarchical contractual relationships. The pioneering role of
the clients and the possibilities of future works are considered
even less important than professional ethics and developing
RC culture within an organisation. Comparatively lower
standard deviations of the average results from the responses
of 7 countries and diverse contracting parties indicate a
consistency in the perceived need for RC approaches
worldwide. This is reassuring in that it may hopefully indicate
that we have now entered a transitional period of the long-
awaited paradigmatic cultural shift in the construction
industry.

Concluding Observations

There is increasing evidence of a growing appreciation of
benefits from non price-based selection and innovative
procurement strategies. Progressing from gradual
improvements in contractor selection, these strategies are
likely to gradually encompass the selection of consultants,

Table 5: Perceptions on Who should be brought in at Which stage of
RC oriented approach for JRM

Stages/ Options tConsultan rContracto S;th;t-ractor rSupplne
Inception of the project 16 3 1 1
During Preliminary/ eatly

; 1 4 3 3
tage of design
Towards end of design stage 6 2 4
After design, but before 3 4
tendering
During tendering, but before 1 3 5
submission of bid
After awarding the contract 3 2
No need to consider 1 2
Total 17 17 17 17

Note: 17 responses from 7 countries, average experience =17.5 years, represent both
public & private owners, academics, consultant and contractor
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Table 6: Importance of factors for developing a successful RC for
implementing JRM (measured on a scale of 1 to 10)

[tems/ Factors lAvera |STDEV
gel,
Traditional owner, contractor, subcontractor hierarchy |3 82 2.51
LJointly organised social/ cultural activities (e.g. karaoke, 120 b3
sports) i g
Legal implications 6.00 .45
Pioneering role of the owner/ client 6.12 .45
Cost of implementing partnering 6.18 .16
Possibility of future work 6.47 .15
Partnering workshop 6.53 2.12
Role of partnering facilitator 6.59 [1.66
Partnering experience 6.71 .26
Developing a partnering culture, first, within the bos D36
organisation : i
Alignment of objectives 7.21 2.49
Professional ethics 7.24  [2.33
Agreed mechanism for performance appraisal 7.41 1.8
ICompatible organisational cultures 7.41 1.87
Frequent formal and informal meetings 7.59 1.7
Agreed process for dispute resolution 7.82 2.04
Equitable and clear allocation of foreseeable and
] . 8.00 [2.5
lquantifiable risks
Collective responsibility, instead of personal ko6 171
responsibility ] ]
Effective coordination B.18  [1.55
IAwareness of risks and rewards 8.24  |1.09
Understanding each-other’s objectives 8.50 [1.22
Attitude of the project participants 8.59 1.28
eadiness to compromise on unclear issues B.65 1.06
(Open communication among the parties 8.65 1.84
[Mutual trust 8.94 1.25

STDEYV = Standard Deviation

Note: 17 responses from 7 countries, average experience =17.5 years, represent both
public & private owners, academics, consultant and contractor
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subcontractors and suppliers, to form a more cohesive project
team. A growing realisation of the advantages of JRM is being
followed by an appreciation of less adversarial contracting
frameworks. The industry is seen to be thrashing in the throes
of a transition in transforming its traditional existing
adversarial culture towards more relational holistic ‘one team’
approaches that also suit the nature of a particular project. RC
theories and principles are also seen to be at the core of almost
all these approaches, although these have not been discussed as
such in recent literature. However, there has hitherto been a
lack of theoretical foundation and justification for such
approaches. If such RC principles are translated into practices
that are made almost mandatory in contracting and selection
procedures, all potential project partners will be forced to fit
into ‘the system’ in order to win work and survive. This will
plant the seeds for an RC culture and will help to propagate
RC on a broader scale, through the whole supply chain, as a
standard way of doing business. The ‘next generation’ of the
construction industry can then be expected to be horizontally
and vertically integrated in RC oriented virtual organisations
that integrate multiple parallel functions and extended supply
chains respectively, to provide effective, efficient, and
seamlessly integrated innovative services.

The project team does not only consist of different contracting
organisations, but the individuals within those organisations
also vary in terms of position, education, skills, profession,
ethical values, and many other background characteristics. It is
therefore not easy to develop a desired project culture by
blending them into a homogeneous solution. Instead, the
desired culture may be compared to a well-cooked curry (or
stew), where all the ingredients, their quantities and the time of
adding them to the cooking pot are carefully chosen to bring
out the special flavour in serving a particular target group of
people; and where cubes/ small pieces of meat and
supplementary items may absorb essences of various spices
and yet preserve their individual identities, while producing the
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desired overall integrated impact on the senses!
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Innovative Delivery Systems For Municipal

Infrastructure Projects In South Africa
How Prepared Are Municipal Authorities?

P D Rwelamila' & Iyaloo Nangolo®

Abstract

South Africa’s 821 municipal authorities face tremendous service
delivery challenges that are somewhat unique among emerging
economies. With the end of the apartheid era, the South African
government began investigating a variety of innovative approaches to
municipal (local government) service delivery that many other
countries had refined and tested during the long period of South
Africa’s international isolation. Often grouped together as ‘public-
private partnerships (PPPs)’ —also referred to as municipal service
partnerships (MSPs) to include possibilities for public-private
partnerships — these approaches include long-term concession and
lease contracts, management and service contracts, as well as outright
sales of government assets. Local authorities as clients in these PPPs,
and especially Local Authorities Departments of Public Works
(LADPW), need to be equipped in the understanding of dynamics
attached to controlling demands of projects and making choices
within constraints. Due to sophistication of projects delivery systems
LADPWs need to have personnel well conversant with allocation of
budget and contingencies — capable of managing the cost parameter;
adjustment of timing, time-scales and floats — capable of managing
the schedule (time) parameter; adjustment of specifications (to basic,
medium or high) — capable of managing the quality parameter; and
making value judgements between higher initial costs and longer-term
savings — capable of managing the subsystem focussing on the utility
parameter. This paper focuses on one of the four project parameters
indicated above - Quality. It reports the results of an investigation into

! Graduate School Of Business Leadership (Gsbl), University Of South
Africa (Unisa), P O Box 392, Unisa 0003, South Africa.
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Total Quality Management (TQM) implementation and understanding
in Public Works Departments of the Western Cape Province Local
Authorities. It reports on LADPW’s perceptions about TQM
principles, commitment to implementing the philosophy, and beliefs
about its effect relative to more “traditional” management
philosophies; it reports on the LADPW’ perceptions about obstacle(s)
to successful TQM implementation; it identifies measures that
LADPW can use to determine the success of TQM efforts; and finally
recommendations and conclusions are made.

Keywords: innovative approaches, public-private partnerships,
quality , TQM implementation, South Africa

Introduction

In 1998, after two years of preparation, the South African
national government paved the way for public-private
partnerships (PPPs) by creating the Municipal Infrastructure
Investment Unit (MIIU), a non-profit company tasked with
providing technical assistance and grant funding to
municipalities investigating innovative service delivery
partnerships. The long term aim of MIIU is to develop a
market place in which informed local authority officials and
professionals can obtain the services of private sector advisers,
investors and service providers - as well as other public sector
service providers and experts - to find more cost-effective
ways of providing urban services to citizens.

Discussion with stakeholders in the government and the private
sector, as well as analysis of policy and guidelines documents,
procedures and international literature, have highlighted a
number of constraints, opportunities and necessary conditions
for PPPs in South Africa. For a greater number of PPPs to be
implemented successfully, it is essential for these issues to be
dealt with decisively: need for policy reform (the need for
cross-departmental policy coherence and consistency); legal
and procedural reform required (the need for reform that
would make the legal environment more PPP-friendly); public
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finance issues (the need for an appropriate framework to
balance priorities between sectors and to ensure prudent
control over the government's financial commitments),
capacity and training issues (functional capacily to engage in
partnership-type transactions); and institutional arrangements
(a regulatory and support framework, which is driven and
monitored by effective institutions).

This paper focuses on one of the above issues: capacity and
training issues. The need for capacity and training is
approached from Masterman’s (1992) argument about
experienced clients — municipal authorities are considered as
experienced clients. According to Masterman (1992),
experienced clients regularly carry out construction work and
have little difficulty in obtaining information from, and dealing
with, the construction industry as they will have developed a
method of working, based upon past experience, which should
enable a high level of success to be attained.

The capacity and training issues are considered from the
project performance focus, where the need for client
satisfaction is considered as fundamental in PPPs projects
success. The municipal authorities capacity to meet client
objectives, by managing project parameters through their Local
Authorities Departments of Public Works their (LADPWs) is
considered as significant in facilitating innovative delivery
systems for infrastructure projects.

Defining terms

Project delivery system
The principal argument of this paper rests on the ability of
Municipal authorities to select and manage innovative delivery
systems in infrastructure projects delivery. The selection of the
most appropriate organisation for the design and construction
of the project — herein referred to as the project delivery
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system (PDS) is an important component towards successful
PPPs in South African municipal authorities. Masterman
(1992), refers to phrases such as ‘building procurement
method’, ‘procurement form’ and procurement path’ which
have been used by various authorities when referring to this
concept.

According to Franks (1984), PDS is ‘the amalgam: of activities
undertaken by a client to obtain a building’. The term project
delivery (PDS) has therefore been adopted and used
throughout this paper. This term is generally used in this
paper to describe:

“The organisaticnal structure adopted by the client to manage
all stages of the project from inception to completion and
certain situations including post completion phase(s)”
[Rwelamila (1996)].

Public-private partnership (PPP)
Public-private partnership (PPP) under the South African
Municipal Services Partnership (MSP) Policy is defined as:
“...a contract between a local authority and ‘an individual or
a privately owned or controlled partnership, company, trust or
other for-profit’ juridical person.”

This definition is used in this in this paper.

According to Rwelamila and Savile (1994) the client’s
objectives in the construction project are the achicvement of
quality, cost, time, and utility. Quality is the structure level of
conformance to specification, while cost relates to first cost or
price of the structure. Time is timing, or the completion of the
project in accordance with the planned time. Whereas utility
includes running costs, maintenance issues, constructability
and flexibility for alterations or other uses (Rwelamila, et al.
1999).

The above four parameters present constraints and choices to
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the project management team, the balancing should, therefore,
be struck to achieve them without compromising resources
available on the project. Most of construction projects are
procured based on only two of these objective paraineters,
namely: cost and time (Rwelamila, 1996). The optimum utility
of a construction project can be obtained by making value
judgements between higher initial costs and longer-term
savings (Rwelamila and Savile, 1994). Quality, one of the
primary focus of this paper, has been neglected (Rwelamila,
1996). According to Rounce (1998) the main attributes to the
neglect of quality among others are; firstly, broken promises
on likely availability of design information. Secondly,
frequently re-design or re-working of drawings. Thirdly, not
solving root causes of design management problems and lastly,
the inadequate definition of client’s brief before starting the
design. The true cost of quality neglect or quality non-
conformance in projects is, therefore, the total cost of meeting
the client’s requirements (Rounce, 1998).

According to Wright (1996), quality is too important to be left
to the managers. Everybody in the organisation has to be
involved to achieve quality excellence. An organisation that
upholds TQM is on a different level, by concerning more than
just to standards and conformance, but also by having an over
riding culture of quality (Wright, 1996: Kasi, 1995). Crosby
(1984) argues that TQM creates a culture where everyone in
the organisation seriously believes that not one day should go
without the firm in some way improving the quality of its
goods and service. Based on these arguments, it is clear that, if
Municipal Authorities are to provide essential urban services
in a way that spreads the benefits of development to all South
African citizens through PPPs -where appropriate delivery
systems are employed (Cox and Townsend, 1998; Cox and
Thompson, 1998), they need to be smart clients embracing
TQM among other fundamentals.
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Context

Although Municipal authorities seem to fit into the
Masterman’s (1992) definition of experienced clients, there
are strong indications to suggest that the skills required for
effective negotiation and implementation of PPPs are still in
relatively supply. There are strong indications to suggest that
Municipal authorities do not have capacity to manage project
parameters, hence the need to assess the extent of the problem.

As part of a major project, this paper, reports on a study, which
critically looked at one of the project parameters — Quality - in
one of the three South African major provinces (based on
economic activity and population), the Western Cape Province.
The study focussed on the implementation of Total Quality
Management (TQM) in LADPW.

This paper reports on:

e the LADPW?’s perceptions about TQM principles,
commitment to implementing the philosophy, and
beliefs about its effect relative to more “traditional”
management philosophies;

o the LADPW’ perceptions about obstacle(s) to
successful TQM implementation in their organisations;

e the measures that LADPW can use to determine the
success of TQM efforts;

e the factors that effect process quality; and finally it
advances recommendations and conclusions based on
the findings of the research.

The Survey

The Western Cape Province consists of 20 local
authorities. Ten of which were selected by systematic
sampling survey as a research sample. A total of 31
questionnaires were distributed which represented 3
questionnaires to each of the 10 local authorities including
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an extra one for Cape Town Metropolitan Provincial
Administration. The bias was accorded to Cape Town
Metropolitan Provincial Administration due to its
enormous responsibility and the fact that Cape Town
Metropolitan Provincial Administration handles more
work compared to the other local authorities.

Survey response
As indicated in Table 1, a response rate of approximately 80 %
from all the sampled LADPWs in the Western Cape was
attained. Also the response rate of 32 % from the
questionnaires sent was achieved.

The respondents gave various reasons as to why they did not
fill in the questionnaires: some cited lack of interest; some
claimed not to have received the questionnaire; some reported
10 be too busy and therefore could not spare time to fill in the
questionnaire.

Table 1. Response

Total actual sample (number) 10
LADPWs

Total questionnaire sent (number) 31

Total response of questionnaire (number) 10

Total response from LADPWs (number) 8

Percentage of response rate of 32%

questionnaires .

Percentage of response from LADPWs 80 %

Familiarity with TOM principles

The majority of respondents reported to be generally
unfamiliar with TQM principles. In addition, they believed that
their colleagues, their superiors, and their subordinates to be
equally unfamiliar, with TQM principles.
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Adoption versus implementation of TOQM

The respondents clearly acknowledged that TQM had not been
formally adopted as a quality improvement strategy. The
LADPWSs showed no commitment to implement TQM
principles in their operations. It can be concluded that in the
absence of formally adoption of TQM principles, there can
hardly be any fruitful efforts towards quality and customer
service, which constitute vital pillars of quality management.

Value added by TOM implementation to current management
practice

A majority of the respondents believe that implementing TQM
principles can add value to the current management practice.
They also believe that their peers are as enthusiastic as their
senior management about TQM, thus suggesting existence of a
broad awareness of the surveyed subject matter. Nevertheless
these results yield no relevance as to the implementation in-as
much as there were no existing initiatives of integrating TQM
in the LADPWs.

Customer service focus

Majority of the respondents reported that their departments had
not formally identified their customers applicable under TQM
principles. This is confirmed by their ranking of the upper
management as the most important category of their customers.
This suggests a “top down” mode of management in the
LADPWSs. Nevertheless, the respondents managed to identify
public and private sectors among their important customers.

The respondents perception on how to implement TOM

The respondents indicated that the LADPWs need a
comprehensive and formal TQM implementation program. In
order to execute the program, respondents also indicated the
need for a comprehensive TQM training at all levels of
management and non-management personnel. Where
constrains exist a /2 to 1 day TQM overview for all employees =t
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per month or a comprehensive TQM training for management
personnel was recommended.

Barriers to TOM implementation

The respondents did not give priority to “resistance (o
change " and " tried it and found it didn’t help™ as potential
barriers to TQM. Neither did they found that “takes too much
time from real work” nor that “TOM is perceived as just
another fashionable system” as being potential barriers. It can,
therefore, be deduced that despite the fact that the respondents
were able to point out the potential barriers to TQM
implementation, there is however, a clear indication of a lack
of implementation of TQM in LADPWs. This is shown by the
respondents’ failure to point out “resistance to change™ in-as
much as to its importance as one of the crucial barriers to
TQM implementation. Hence rendering these results contrary
to the results of a similar study in the USA, by Burati and
Oswald (1993), which showed “resistance to change” as a
major obstacle to TQM implementation.

Measuring of TOM success
In the absence of the respondents’ suggestions as to how
LADPWs could measure TQM success, it is necessary for this
study, to point out a few measures germane to LADPWs. In a
similar study done in the USA’s Department of Transportation
(DOT) by McCambridge and Tucker (1998), the following
were found. Firstly, the use of customer surveys and focus
groups (external and internal customers). Secondly,
establishing performance measures (e.g., pavement condition
reports, bridge reports, design cost/total cost ratios), and
thirdly formal team effectiveness reviews. LADPWs in South
Africa could equally apply these measures.
According to McCambridge and Tucker (1998) other relevant
measures for TQM success, which could be applicable to
LADPWs in South Africa, are:

e Change in number of and response time to customer

complaints
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e Reduction in number and size of tort claims
¢ Number of processes re-evaluated and process
improvement results (e.g., shorter cycle time, cost
savings, waste reduction, re-work improvements,
product quality improvements, reduced change order)
e Reduced equipment down time
e Improved employee morale, productivity, satisfaction,
turnover, and absenteeism.
The above represent but a few measures which the respondents
could have suggested should they had a shred of knowledge on
TQM implementation.

Marketing practices as related to TQM principles

Very few respondents pointed out the examples of LADPWSs’
efforts to enhance their image and how successful/unsuccessful
they have been. These examples given include: preparation of
budgets and conducting of public meetings, subdividing the
LADPWs into smaller task sections aimed at servicing specific
client, such as education-schools, health-hospitals etc.; and
writing and delivering national and international papers for
conferences or journals.

The above results strongly suggest that LADPWs lack capacity
in managing one of the four primary project parameters -
Quality. There are strong indications to speculate, that
Municipal Authorities may be facing a significant capacity
problem in embracing other primary project parameters.

Conclusions and Recommendations

Conclusions
Based on the research findings, the following conclusions may
be drawn:

e LADPWs were generally unfamiliar with TQM
principles. This suggest