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Foreword

Professional management of construction projects is crucial to improved
performance and the reputation of the industry. There are many books writ-
ten on project management and they are written from different perspectives.
This book is specific to the art and science of the management process as it
applies to construction projects.

The author recognises a holistic integrated approach where the tech-
niques have taken second place to the skills of bringing together people
from different cultures as a conductor brings together an orchestra.
However, our construction project teams need to combine their many skills
in producing quite complex products, from sonatas to symphonies, with
very little opportunity for rehearsal. They are often required to assemble
new teams in new places with new materials or new combinations of mate-
rials which need to work well over many years and, like music, they are on
public display. The project manager is required to make great music by for-
ward planning and co-ordinating the many different activities seamlessly to
strict cost, time and quality targets which reflect fully the clients business
requirements. A successful project should be profitable for all parties and
makes everyone happy.

Construction Project Management: An Integrated Approach examines
the key issues such as business need, clear project definition, strategy, the
relationship of risk and value, quality improvement and organisational cul-
ture, providing the theory behind some of the best practice mantras and
challenges a thoughtful consideration of where we should be. The case
study material provides backing for some of the developments that are
taking place and the wide ranging nature of the book is helpful in seeing the
whole picture.

Recently we have seen parts of the construction industry stir itself to a
higher level of awareness of the perennial problems which have dogged it
and the causes of them. What is needed now is for more customer focused,
highly trained project teams to grab the initiative. We need to measure
our performance throughout the whole supply chain in order that we can



xxii Foreword

establish the value of the innovations that occur and only in that way will

we be able to blow our trumpets. This book provides some of the insight
that we need.

Alan Crane CBE

Executive Director of The Movement for Innovation

Chair of The Movement for Innovation and

Rethinking Construction
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Introduction

Many books have been written on project management and there are two
approaches to it. One deals mainly with the tools and techniques of project
management and provides instruction on what they are and how to use
them. The other approach takes a managerial viewpoint and is concerned
more with the context and the way in which decisions are made and the
tools which are most appropriate in that situation. This book is more allied
to the managerial approach, analysing how techniques have been applied
in traditional and best practice and synthesising additional guidance on
evaluating contextual factors, which make the projects unique.

In construction in particular, there is a long history of project management
and standard systems have been set up which have become comfortable, but
have not always produced the best value for the client. Every project is
different and has at least a unique location, and due to the time and budget
constraints the final product is an untested prototype, which has been subject
to continuing design variations. Therefore, at first, it is a particular challenge
to an industry that has not standardised its products. The industry is also quite
fragmented with inexperienced clients and separate design and construction
organisations. The supply chain can often be quite long with some detailed
design provided at a second and third tier contract level, with little direct
labour provided by the main contractor. This presents additional challenges to
the construction project manager who needs to co-ordinate the design and
construction sides and make decisions based on the promises of others.

In addition to this the profitability of contractors has been low; there is a
high turnover of construction business and many consultants are on low
remuneration. It is a particular challenge to deliver to the tight time, cost and
quality targets that are set by most of the clients. In response, construction
has had to adopt a much more client-orientated view. This view allows alter-
native procurement strategies, where design and construction are much more
integrated and opportunities for the development of the brief to take account
of project constraints and ongoing business opportunities are recognised.
Risk management (RM) is about managing uncertainty and there is a chapter
dealing with this concept in the context of increasing value.
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It is important to look at both the function of the product (effectiveness)
and the efficiency of the process and this means a closer relationship
between the client and the whole project team including construction.
Project management has an important role to play here, by understanding
the client’s business as well as the project objectives and incorporating
these in the design, method and sequence of the finished construction.
Chapters on business development, value management (VM), design
management and supply chain management (SCM) will cover this issue of
increasing value. VM in its simplest sense is a way of reducing waste in
order to maximise productive output. This waste comes in all forms and
reports such as Latham [1], Atkins [2], Egan [3, 4] have particularly recog-
nised inefficiencies in the construction process and set targets for improve-
ment. Toyota, who are well known for pioneering lean manufacturing
techniques, have recognised that there is as much as 60% of unproductive
activity in their system, so there is always room to improve.

Project management is at least 50% people management. This book
emphasises the importance of people skills, considering such things as col-
laboration, leadership, organisation, culture, communication, delegation,
motivation and negotiation. Interpersonal skills are gained from experi-
ence so the purpose of discussion here is to raise awareness of the impor-
tance of these skills and the ways in which they might be developed
in different situations. It will cover the issues which arise in managing a
supply network and communicating across a broad inter-professional
team. It will support the concept of leadership and innovation and look at
ways of developing competence in negotiation, delegation and developing
teamwork in the specific context of construction and engineering projects.
There is an instinctive role in managing people and lately a more formal
role in initiatives such as Investment in People and Respect for People,
which recognises the increasingly key role of developing people. Both of
these do have potential for development in order to really improve team-
work and interpersonal skills in project management where there is such
diversity. The development of synergistic teamwork is of particular inter-
est to this text and there is also a particular chapter on engineering the
psycho-productive environment.

The structure of the book is based on the life cycle of a construction
project as portrayed in the Code of Practice for Project Management for
Construction and Development [5]. This is so that, it will be easy to cross
refer the material in this book with The Code of Practice. The Chartered
Institute of Building (CIOB) have welcomed this, but this book is designed
to stand alone in offering guidance to best practice for construction profes-
sionals and offers illustrative case study material and our views are not
necessarily those held by the Working Group for the Code of Practice.

The text should be of great use to those who are completing their studies
in construction and project management. To support this aim, key concepts
have been introduced and developed at the beginning of the chapter. This
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will also give a proper foundation for the development of innovative
practice which will be discussed at the end of relevant chapters, drawing on
current research and appraising the way forward. Although much reference
is made to documentation and case studies in the UK and European con-
text, the research carried out suggests that the practical applications and
challenges for an integrated project management approach apply to many
countries, so it is hoped that a wider readership will be able to use the book
and any comments will be welcome.

The managerial approach focuses on decision making. In order to
support this, the authors have referenced the Gateway Review™ process
published originally in the Treasury Procurement Guidance documents [6],
which has been updated slightly by the Office of Government Commerce
(OGC) and reference to this can be made through their website. This pro-
vides a generic framework of five decision ‘gateways’ allied to the life cycle
of a capital expenditure project and identifies the necessary activity to
achieve these from a client perspective. Detailed notes specify the relevant
government procedures, but the model is useful to the project manager
in identifying the information and its timing to elicit important client and
project decisions for any type of project. The approach will be discussed in
Chapter 2.

The chapters are roughly in life cycle order, but some chapters have also
been added to develop specific themes such as RM and VM, supply chain
management, leading and managing teams. These thematic chapters will
particularly take the structure discussed earlier.

The key features which together will differentiate the book from other
texts will be:

¢ An integrated approach to hard and soft management issues at all
stages of the construction project cycle.

e An open systems approach emphasising the key role of managing external
factors in gaining project success.

e The key role of new forms of procurement such as Private Finance
Initiative (PFI), as a system to encourage the culture of partnering and
which can be broadly adopted in integrating the life cycle of capital
provision and maintenance.

e Recognition of the need to engineer the psycho-productive environment
to improve the efficiency and delivery of a project.

Definitions
A project is defined in BS 6079:2000 Guide to Project Management [7] as
A unique set of co-ordinated activities with definite starting and finishing

points, undertaken by an individual or organisation to meet specific
objectives within defined schedule, cost and performance parameters.
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It is important to understand how the definition of a project can apply to
lots of types of activities and not just construction. If you understand this,
then you will see the differences between project management and general
management and why project management is used in construction.

Features of a project include non-repetitive, goal orientated, holding a
particular set of constraints, measurable output and changes something
through the project being carried out [8].

Project management may be defined as

The overall planning, co-ordination and control of a project from
inception to completion, aimed at meeting a client’s requirements in
order to produce a functionally and financially viable project that will
be completed on time, within authorised cost and to the required quality
standards.

(CIOB [5])

Programme management is the management of several related parallel or
sequential projects. When concepts such as strategic partnering and supply
chain management are discussed there is a need to look at issues which are
‘inter’ projects, as value is often built on carrying forward knowledge and
experience between projects. Strictly these are business strategies, but they
are recognised as being project driven as they are based on business with a
single client. An example of programme management would be Bristol
Harbourside Development where the developer is Crest Nicholson, who
has an overall programme based on reaching commitments to several users,
yet they have let out the design to several architects and contractors to cover
infrastructure and various buildings or building types.

Project definition is the development of the project brief and scope up to
the planning application stage, so that the risks have been identified and the
value for money (VFM) has been optimised to suit the business needs.

Body of Knowledge

The two well-known institutions supporting and certifying the area of
project management have produced supportive documentation defining
generic competencies of a project manager.

The Association for Project Management (APM) [9] Body of Knowledge
breaks down these competencies into seven groups. Project management
(covers various stages in the PM process), organisation and people (skills for
people management), techniques and procedures (tools and techniques used
and developed specifically in connection with project management) and
general management (competencies required of management in general).
This has now been rehashed into seven. It now extracts a group of
commercial competencies, people competencies distinguished from the
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organisational ones, strategic competencies that recognise the project
planning processes of risk, value, quality and health and safety, and control
competencies related to time, cost, change and information. This appears
to emphasise the importance of distinguishing the strategic, technical and
people management functions.

The American Project Management Institute (PMI) [10] talks about five
groups of processes which are initiating, planning, executive, controlling
and closing processes which are clearly linked to the life cycle of a project
mentioned earlier. They differentiate between

e project management processes which are applicable to all projects —
these are discussed in some detail;

e the product-orientated processes which vary according to the application
of project management, for example, construction, particularly because
the life cycle stages can differ between different applications.

The project management processes are integration management, SCope man-
agement, time management, cost management, quality management, human
resource management, communications management, RM and procurement
management.

A typical product-orientated process in construction would be the
commissioning of building air conditioning, which makes use of a commis-
sioning engineer to test and adjust environmental parameters of the system in
the context of the building envelope. The main output here is user comfort.
This would be quite different from the commissioning of say, a computer
software project, where the main output is user satisfaction and efficiency.

The competencies try to provide some common ground between projects.
They are generic but as construction is going through a relearning curve,
they potentially offer a basis for revisiting the processes and skills which
provide effective project outcomes. There is no good reason for remaining
insular in construction. In particular, there is a definite need to consider the
skills for managing stakeholders. The Code of Practice has a similar life
cycle approach.

It is assumed that the reader has some knowledge of construction terms, but
a glossary has been compiled to make these clearer. Key definitions and con-
cepts have been covered in the text and a particular feature of the text is to
relate construction project management to management theory, which is rele-
vant for greater understanding of the context, for example, organisation theory.
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Chapter |

Project life cycle and success

Project management is not a new concept, but it has emerged since the
Second World War as a methodology that can be applied to intensive peri-
ods of work with a specific objective, which can be isolated from general
management so that expenditure can be ring fenced and the synergy of
a team is engaged. However not all managers are able to cope with the
dynamic nature of projects, where decisions have to be made fast and plan-
ning and control have to be very tight. Large projects such as the NASA
space programme, the Channel Tunnel and the Polaris submarine pro-
gramme have developed techniques for project management that have set
a pattern for subsequent ones. These projects have also had to develop
specific roles and create management structures to suit and satisfy various
interests, both within the project and contract and outside. Construction
work particularly lends itself to project management because of the temporary
and unique nature of the work.

This chapter will look at the project as a whole from inception to
completion. It will look at how projects are managed and try to understand
how they are led and what the critical factors of success are:

Defining the construction project life cycle.

Distinguishing specific project management activities and allocating
roles throughout the life cycle.

Investigating factors which affect the way that projects are managed.
Determining the critical factors for project success.

Project life cycle

The life cycle of a project from a client’s point of view really starts when
there is a formal recognition of project objectives, generally termed the
inception, and through to the delivery of these objectives — generally called
the completion or project delivery. Activities relating to the conception of
a project may take place over an extended period before formal recognition.
Related activities commissioning the project also take place in the period
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Feasibility
Inception -
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tendering
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Engineering Completion || Client occupation
commission and handover and commission

Figure I.] Life cycle of construction projects.
Source: Based on the CIOB (Figure 3.1) [1].

after formal completion. In construction projects, this inception is generally
associated with the commissioning of external consultants and a life cycle
indicating the main elements of its life cycle as shown in Figure 1.1.

There are many different ways of looking at projects depending upon the
viewpoint of the participant. Different parts of a life cycle are often
managed by different people and not all organisations are involved in the
project all the way through from inception to completion of a building
project. For example, a main contractor gets involved from tendering
through to handover of the building for the client’s fitting out — just two
parts of the client’s project life cycle, but for them it is a complete project
with an inception and a completion. Different industries have different
terminology and put emphasis on different parts of the life cycle.

There is a need to be flexible in the view of the construction life cycle,
as there are now many different forms of procurement, which put a
different emphasis on different stages of the cycle such as Design, Build,
Finance and Operate (DBFO), which has a strong contractor provider
involvement in the inception, feasibility and operation phases, which is
certainly not the case in traditional procurement. This broader, more inte-
grated viewpoint helps to recognise the client’s position as a developer or
a user of an asset, which is essential to the success of any project. The pro-
ject life cycle model in Figure 1.1 is robust enough to cover a wide variety
of procurement approaches and allows for the development of innovative
approaches to meet client requirements best. The development cycle is
wider and tracks the building or structure to a change of use or to demo-
lition and recycling for the next development opportunity. At this stage
another building project may emerge. The end of a construction project is
the handover to a facilities management team, who maintain the structure
and services.
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The life cycle of construction projects starts at inception, at the
stage where a client’s business case for a building or a refurbishment is
communicated to a professional team to develop the constraints. Outline
planning consent may have been achieved, but only if a site has already
been chosen. The inception process may be an extended period. In order to
proceed, a client has to test the feasibility of the business case they have.
The fundamental go ahead will have been reviewed by the beginning of the
inception stage and the main focus for the project manager at this stage is
to define options for project feasibility and their financial viability or bene-
fits. The feasibility stage therefore, can include investigation of alternative
site locations, funding options, design option appraisal, value enhancement,
comparative estimates and life cycle costing. It considers the associated
project constraints and marketing implications and is closely tied up with
the strategy for the project. At the end of this period, a feasibility study
needs to test affordability (fit within an outline budget and cost plan) and
meet constraints (an option to achieve planning permission and give best
value for the client). The client needs to make critical decisions which suit
the needs of their business. A key part of this is to identify and allocate
risks and to carry out a functional analysis to optimise VEM. The user or
facilities management groups may be involved at this stage.

Strategy deals with how a project is carried out and controlled, such as
the procurement route that is chosen, the cost, the programme, the control
systems, the quality management and the methodology for construction.
Strategy is a partly parallel activity to feasibility as the viability is often
dependent on the strategy. For example, the funding of the project is tied up
with the programme time and the cash flow availability. Strategy also needs
to identify the right procurement method and determine the organisation
structure of the project. A key part of this stage is to produce a project exe-
cution plan (PEP) that fully analyses and allocates the risk issues. It also
specifies how the project is going to be planned and organised through the
subsequent stages of the project life cycle. The brief needs to be developed
to ensure a full understanding of the client’s requirements and the design
and construction strategies need to be co-ordinated within the project con-
straints. Outputs include a PEP. If a construction manager can be brought
in at this stage more reliable information on construction planning and
methodology is available.

Pre-construction (design and tendering) appoints the full design and
construction team and includes the full development of the design scheme,
detailed drawings, tendering and mobilisation of resources for construction.
There is a clear responsibility to manage design and procurement and
to identify a start date for construction which is related to the handover
and occupation of the building. Risk and value factors continue to be
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managed so that the client gets best value. Outputs include further statutory
permissions such as building regulations, integrated design drawings, tender
documents, contractor appointment, an agreed contract price and a con-
tract programme and a pre-tender health and safety plan. It is notoriously
difficult to control diverse design activity to meet the deadlines, anticipate
the timing and nature of statutory consents or even appeals and to predict
a market price which will comply with the budget constraints.

The construction phase is self explanatory, but it has a particular
emphasis on the control of time, quality and cost and the management of
many other issues such as supply chain, health and safety planning, the
environment and change. Outputs here will include construction stage pro-
grammes, construction health and safety plans, method statements, cash
flow forecasts, quality assurance schemes and change orders. In taking on
a contractor, there is a risk of conflict if information is not available, if
things get changed a lot, or the project is delayed. Conflict management,
leadership and team building skills are used a lot in this stage.

Engineering commissioning comes at the latter end of construction. It
is distinctive as its outputs should include the efficient functioning of the
building. The management of the process includes the signing off of various
regulatory requirements such as building regulations, fire and water certifi-
cates, gas and electrical tests.

Practical completion is certified by the project manager for the formal
handover of the fabric and systems to the facilities team. Liability is not
limited by occupation and there is a responsibility to put defects right if and
when they occur after handover. Documentation and a health and safety file
(HSF) are handed over for the safe and efficient use of the building’s systems
and maintenance schedules. Handover is sometimes called close out,
because it suggests a focused period of preparation to ensure the project and
the documentation are in order and the facilities team and users are prop-
erly briefed and inducted. The main output is not documentation, but to
pass on the knowledge for running the building safely and efficiently.

The client’s occupational fit out follows full or sectional completion of
the contractor work and may well involve a new project team. This period
often has intensive collaboration with user groups and FM teams. During
this period there is a need to commission equipment, move personnel and
induct occupiers in the use of the building and in its emergency procedures.
Outputs include fitting out and the production of health and safety policies,
user manuals and training programmes.

Post-project appraisal and review is the final stage. The objective is to
evaluate success in meeting the objectives as set out in the business case/
project brief and to look at lessons learnt and to carry forward improve-
ments, where relevant, to the next project or phase. Outputs from this stage
are client satisfaction surveys, production incentives and project process
reports, which may inform projects for the future.



Project life cycle and success 11

Project management

It is important to distinguish project management responsibilities and there
are a number of definitions such as:

e The planning, monitoring and control of all aspects of a project and the
motivation of all those involved to achieve the project objectives on
time and to cost, quality and performance.

(BS6079 Guide for Project Management)

e The art of directing and co-ordinating human and material resources
through the life of a project by using modern management techniques
to achieve predetermined goals of scope, cost, time, quality and participant
satisfaction.

(The Project Management Institute)

The common elements of project management in these definitions and the
CIOB definition mentioned in the introduction are time, cost and quality
management and these can be viewed as a triangle as shown in Figure 1.2.
These three dimensions of control — time, cost and quality — represent the
specific project efficiency factors. They are managed for the satisfaction of
the client’s requirements, but in themselves are secondary to the client’s
business needs, which are likely to be determined by the market. For exam-
ple, programme control is a subset of finishing in time for the Christmas
sales period when dealing with a retail client. Quality is not absolute, but
related to the need for a building’s cladding to efficiently keep out the
weather and still look good for 10 years before the next refurbishment. It
is likely that the client will prioritise one dimension more than another.
The project manager is the leader of the team and acts on behalf of the
client as well as trying to maintain an efficient project team. Another impor-
tant aspect of the PMI definition is the management and motivation of the
‘human resource’ and achieving ‘participant satisfaction’. Understanding
how participants from different organisations work together and having the

Cost

Time Quality

Figure 1.2 The three dimensions of project management control.
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skill to direct them towards common project goals, without upsetting them,
is a very important part of project management.

Project management is about balancing the needs of all the participants
in the project. Forcing the pace of design for the sake of construction or vice
versa may mean inefficiencies later. The phrase ‘sustainable profitability’
comes to mind when trying to integrate the business needs of the contrac-
tors and the consultants with the requirements of the client. However, the
project manager’s prime concern is to try and get value for the client and on
occasions conflict may arise within the project team. On these occasions
conflict needs to be fairly managed so as not to de-motivate the project
team. This in itself is counterproductive.

Project team roles

It is acknowledged earlier that the leadership of the construction project
may change during the project life cycle under some types of procurement.
For example, in UK traditional procurement it is most likely that the archi-
tect or the engineer will take the lead in the inception and design stages and
will act on behalf of the client. During construction the main contractor will
have a leading role. For large or complex projects the client appoints an
executive project manager with a direct leadership of the project team
through whom the client communicates.

In this case, there will be a single point of contact for the client
co-ordinating the design, construction and other professional roles shown
in Figure 1.3. This defines the communication channels, but the actual
contract is signed by the client with individual organisations and so there
are differing contractual links and communication links.

The supply chain is managed day-to-day through the communication links
and things can go badly wrong if the client is allowed to