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ABSTRACT

Research into the use of project management procedures has mostly been
directed at the private sector of the construction industry, despite the fact
that the public sector contribute almost half of the UK's construction output,
in the repair and maintenance sector of the construction industry. Indeed,
since the introduction of compulsory competitive tendering (CCT) in 1980,
the public sector has had to carry out a continually increasing proportion of
their work under competitive conditions, bidding for work along with private
sector construction contractors.

This thesis focuses on the use of project management procedures in both
private and public sector construction contractor organisations, looking at the
utilisation of a number of different project management procedures, including
organisation profile, project planning and control, quality management, and
human resource considerations. It is believed that all these aspects must be
considered together, if an accurate picture of an organisation's approach to
the management of projects is to be achieved.

The argument employed throughout this study is that where project
management procedures are adopted in the management of projects, a
project manager will have the potential to better manage the project, than
would otherwise be the case.

Empirical research was carried out using both a quantitative approach
(structured mail questionnaire) and a qualitative approach (semi structured
interviews). 100 responses were received in all, 80 to a questionnaire for
construction contractors, 63 in the private and 17 in the public sector.
Personal interviews were carried out with 20 project managers.

Analysis of the data investigated the use of a number of different project
management procedures and identified differences in their use between
private and public sector contractors. The results showed that despite
tendering for and carrying out work in the same market area, there were
notable differences in the use of project management procedures between
private and public sector construction contractors.
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In the main, private sector construction contractors utilised project
management procedures to a greater extent than contractors in the public
sector; however, in many instances the use of such procedures could hardly
be described as extensive. For example, planning in many instances did not
extend to the monitoring and control phase once projects were underway;
the 'baseline' plan was effectively disregarded for updating project status,
particularly so in the public sector. Despite the powerful nature of
performance monitoring techniques, such as 'earned value analysis', little
use was made of them. This general lack of project control was further
exacerbated because both private and public sector construction contractors
tended to operate separate 'stand alone' project costing systems, remote
from those used for project planning and control purposes.

There was a strong commitment to quality in both the private and public
sectors. However, a noticeable difference was that the private sector tended
to apply their quality management systems to all areas of their business,
whereas, the public sector normally only operated such systems for
restricted areas of work, when compared to the 'overall’ project.

Of further concern was that both private and public sector construction
contractors took account of the 'human' element to a much lesser degree
than issues of time, cost or quality, even though they said they viewed it as
important.

Notwithstanding the existence of project management procedures for many
years, there was a common lack of awareness and under utilisation of all but
the most straightforward procedures in both sectors of the industry. This was
especially so within the public sector.

Essentially, private and public sector construction contractors must initiate
familiarisation and training programmes within their organisations to enable
their project managers to access the best project management 'tools'
available to assist them in the management of their projects.
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Preface

0.1 PURPOSE OF THE STUDY

The main purpose of the study is to examine the use of project management
procedures by private and public sector construction contractors, to identify
differences in approach between them and to put forward recommendations
on how such procedures may be adopted to assist an organisation in going
about their business.

The challenges that Local Authority Direct Labour Organisations (DLOs)
have been subjected to since 1980 in terms of compulsory competitive
tendering (CCT) legislation have had a tremendous influence upon how they
undertake their works in order to achieve successful and profitable results in
a competitive environment. Essentially DLOs must now be considered in
exactly the same manner as construction contractors in the private sector, in
view of the fact that the majority of their works are carried out in direct
competition with them.

Other studies previously carried out with regard to the use of project
techniques have, in the main, tended to concentrate solely on the use of a
particular procedure, for example, project planning. This study will
investigate the use of a number of project management procedures which
the researcher believes must be considered together in order to ascertain
how a particular organisation has integrated these important procedures into
the manner that they carry about their business.

The study employs the argument throughout that where project management
procedures are adopted in the management of projects, a project manager
will have the potential to better manage the project, than would otherwise be
the case.

A systems approach was chosen for the research and a systems model for
each area is put forward in Section Three of Chapter One.
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0.2 STRUCTURE OF THE THESIS

The structure of the thesis is shown in Figure 0.1.

Figure 0.1 : Structure Of Thesis
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0.3 SUMMARY OF CONTENTS

The literature review which follows consists of seven chapters ranging from
an introduction to systems theory and project management, to a review of
several important project management procedures including organisation
profile, project planning and control, quality management and the
management of human resources. The literature review is followed by
chapters on the research methodology, results and findings, conclusions and
recommendations. A brief summary of each chapter (also referred to at the
beginning of each chapter) is now given.

Chapter One is essentially divided into three sections, as follows.

Section One gives a general overview of project management. Initially
definitions of the terms 'project' and 'project management' are put forward
prior to looking at the main differences between functional and project
management. The history of the development of project management, along
with typical problems that may occur if such an approach is not adopted are
analysed. The Section concludes by looking at the various phases of the
project life cycle and the role of the project manager in the execution phase
of a construction project.

Section Two discusses the systems approach to project management. A
brief overview of the development of systems theory is given prior to looking
at a typical systems model for the construction environment. The important
processes of input-conversion-output for a system, or sub-system is looked
at along with a description of how it is preferable to identify the 'primary task'’
of a system in such an analysis.

Section Three looks at the processes involved in the execution, or
construction phase of projects. A systems approach is adopted for the study
and systems flow diagrams are discussed in each of the four principal areas
of the study, namely, organisation profile, project planning and control,
quality management and the management of human resources.
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Chapter Two is essentially divided into two sections.

Section One looks at the private and public sector construction output within
the UK. The breakdown of construction output between the two sectors, as a
result of compulsory competitive tendering (CCT) legislation in the public
sector is analysed in detail to demonstrate in detail the stark changes that
have arisen since the initial piece of legislation in 1980.

The functions carried out by Local Authorities and the need for Direct Labour
Organisations is discussed prior to looking at some of the legislation which
has caused the changes referred to. Comments from both sectors on the
'fairness’ of the legislation conclude this section of the chapter.

Section Two comprises a case study of the Direct Labour/Direct Service
Organisations within Lothian Regional Council. After a brief overview of all
the Direct Labour Services provided, an in-depth investigation into how the
Highways DLO Section addressed the changes imposed by CCT legislation
over the period 1981-1991 is undertaken to demonstrate how one such
organisation has managed the changes necessary to survive in a
competitive environment.

Chapter Three begins by looking into the reasons why construction
contractor organisations undertake projects. This is followed by a brief
analysis of the strategic considerations, including looking at different
approaches to strategy and strategic behavioural types, that have to be
taken into account in the overall management approach to projects.

Various types of cultures which may exist within organisations, including task
and role cultures are also looked at in an attempt to identify typical classes of
culture akin to private and public sector construction contractors.

The chapter concludes by looking at the organisational environment of
projects and several of the more common types of organisational structures
including functional, project and matrix forms.

Chapter Four is essentially divided into three sections, namely, section one
dealing with project planning, section two with work breakdown structures
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and linear responsibility charts and section three with project control.

Section One begins by looking at the purpose of planning and how projects
can be represented in plan form after a modelling process has been carried
out. Planning techniques currently in use are briefly studied followed by a
more in depth analysis of the bar chart and network planning techniques.
The project network is considered with respect to logic constraints, time
parameters and resource/cost parameters. The simple computations
involved in the various processes are referred to throughout. Project
schedules, which are the end result of the 'baseline’ planning process
conclude this section of the chapter.

Section Two looks at the pricing out of the work. The development of a work
breakdown structure (WBS) and the establishment of costs for each WBS
element are discussed prior to outlining the subsequent pricing out
procedure. The use of linear responsibility charts, or matrices, to facilitate
depicting in greater detail than a mere organisational structure diagram, the
responsibilities, authorities and reporting structures in the project
environment conclude this section of the chapter.

Section Three looks at project control. The principles of effective project
control are discussed and methods commonly used in the construction
industry for control are analysed including 's' curves, performance analysis
and the 'earned value' concept. An analysis of management and cost control
systems (MCCS) concludes the chapter.

Chapter Five initially discusses the various types of applications software
relative to Project Management which are discussed from their evolution to
their current state of development. During this process the development of
computer hardware is also considered to illustrate its impact on software

development.
The complete planning process is analysed from the point of view of carrying
it out using a microcomputer, including the formulation of ‘baseline’

schedules and subsequent monitoring and control.

A basis for the evaluation of the many project management planning and
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control software packages that are available is put forward prior to looking at
various surveys on software analysis, which have been carried out.

A brief look into recent research on how microcomputers have influenced the
planning process in the construction industry concludes the chapter.

Chapter Six is essentially divided into two sections.

Section One stresses the need for satisfying quality requirements within a
project as well as satisfying time and cost objectives. The balance between
schedule/cost/quality is discussed and the history and development of quality
standards along with an in depth look at the quality standard BS 5750
concludes this section of the chapter.

Section Two looks at planning and implementing a Quality System within an
organisation. The planning aspects consider Quality System Documentation
with the implementation phase looking at how assessment is carried out to
assess an organisation in terms of quality. A brief look into Total Quality
Management (TQM) concludes the chapter.

Chapter Seven looks at several of the most important aspects of human
resource management including various management theories, motivational
theories, team building and leadership.

The chapter begins by looking at various approaches to management which
put forward general management theories, or principles to the process.
Motivation can have an important effect on the performance of individuals
associated with a project. This subject area is considered in detail by looking
at the work of various motivation theorists and also extensive research that
has been carried out in this area in the construction industry.

The role of teams and leadership in the project environment complete the
chapter.

Chapter Eight puts forward a synthesis of the literature review chapters one
to seven, and develops a number of hypotheses which will be tested after
the research survey data has been collected.
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Chapter Nine discusses the research methodology adopted for the study.
Details of how the structured mail questionnaire and semi structured

interviews are carried out is included. The chapter concludes by looking at
the response rate to the surveys.

Chapter Ten initially discusses the methods used in the analysis of survey
data, including the use of statistical techniques. A comprehensive resume of
the results of both the quantitative (structured mail questionnaire) and
qualitative (semi structured personal interviews) surveys is carried out,
including analysis and discussion in relation to hypotheses.

Chapter Eleven gives an executive summary of the results followed by
conclusions and recommendations including contribution and implication of
the findings.
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CHAPTER ONE : OVERVIEW OF PROJECT MANAGEMENT
AND SYSTEMS THEORY

1.1 SUMMARY OF CHAPTER ONE

This Chapter is essentially divided into three sections, as follows.

Section One gives a general overview of project management. Initially
definitions of the terms 'project' and 'project management' are put forward
prior to looking at the main differences between functional and project
management. The history of the development of project management, along
with typical problems that may occur if such an approach is not adopted are
analysed. The Section concludes by looking at the various phases of the
project life cycle and the role of the project manager in the execution phase
of a construction project.

Section Two discusses the systems approach to project management. A
brief overview of the development of systems theory is given prior to looking
at a typical model for the construction environment. The processes of input-
conversion-output for systems are looked at, along with a description of how
it is preferable to identify the 'primary task’ of a system in such an analysis.

Section Three looks at the processes involved in the execution, or
construction phase of projects. A systems approach is adopted for the study,
and systems flow diagrams are discussed in each of the four principal areas
of the study, namely,

Organisation profile

Project planning and control
Quality management
Management of human resources.
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SECTION ONE : OVERVIEW OF PROJECT MANAGEMENT

1.2 BACKGROUND

Most civil engineers (and indeed many other professions) are involved in
projects of some shape, or form. Usually the primary objective is to produce
a finished article which will be fit for its intended purpose. In civil engineering
terms this might involve the design, maintenance or construction of a road,
bridge, power station or reservoir to meet a client's requirements. The
Institution Of Civil Engineers is the professional body which regulates the
standards expected of professional Civil Engineers and their Royal Charter
(1975) describes the reasons and purpose for forming themselves into a
society as being : [1]

" ...the general advancement of Mechanical science, and more particularly for
promoting the acquisition of that species of knowledge which constitutes the
profession of a Civil engineer, being the art of directing the great sources of power

in Nature for the use and convenience of man..."

Perhaps before discussing the role of project management in the execution,
or construction phase of projects it is worthwhile looking at the definitions of
the terms 'project' and 'project management'.

1.3 DEFINITION OF PROJECT AND PROJECT MANAGEMENT

BS 4335 (1992), the British Standard Glossary of terms used in project
network techniques, which is a document referencing standard terminology
for terms and symbols used, states the following definitions for the terms
'project’ and 'project management'. 12]

project : ” an enterprise (activity or set of inter-related activities) that has a
definable start and a definable completion ”

project management : " the mobilisation and management of resources
(including the technical, time and cost aspects) for the purpose of completing a

project *

These definitions, however, do not portray the essential fact that a project is
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almost always undertaken to achieve an important pre-stated objective(s).
The Association Of Project Managers (1984) I3], Levine (1986) 14, Kerzner
(1992) BB and Oberlender (1993) [6] provide more meaningful definitions of
the terms ‘project’ and 'project management' in Tables 1.1 and 1.2
respectively.

Table 1.1 : Definitions Of The Term 'Project’

DEFINITION OF THE TERM 'PROJECT’

Association Of " the task of creating an outcome with pre-determined objectives. It involves the

Project Managers | complex interaction of resources, services and organisations. The objectives involve the
(1984) key parameters of time, cost and performance "

Levine (1986) " likely to be unique, have a life cycle with a specific start and end, have definable tasks,

have a budget, requires the use of resources and requires the establishment of a
particular organisational structure to carry out the project "

Kerzner (1992) " having a specific objective to be completed within certain specifications, have start
and end dates, have funding limits and consume resources "

Oberlender (1993) | " consists of three components : scope, budget and schedule * where,
scope = quantity and quality of work
budget = management of costs

schedule = logical sequencing and timing of work to be performed

There appear to be a number of common features in the definitions of the
term 'project’. These include having a pre-stated objective(s), specified time,
cost, performance parameters and requiring the use of resources.
Grennberg (1993) describes the main goals in projects as satisfying time,
cost and quality objectives. [7]

Table 1.2 : Definitions Of The Term 'Project Management '

DEFINITION OF THE TERM 'PROJECT MANAGEMENT'
Association Of Project| " requires the application of management methodology, systems and skills to the

Managers (1984) accomplishment of a project "

Levine (1986) " the planning, organising, directing and controlling of resources for a specific time
period to meet a specific set of one-time objectives "

Kerzner (1992) " achieving the project objectives within time, within cost, at the desired performance/

technology level while utilising the assigned resources effectively and efficiently ~

Oberlender (1993) | " the art and science of coordinating people, equipment, materials, money and
schedules to complete a specified project on time and within approved cost "

Chartered Institute | " the overall planning, control and coordination of a project from inception to cpmpletion
Of Building (CIOB) | aimed at meeting a Client's requirements and ensuring completion on time, within
cost and to the required quality standards "

These definitions have, in the main, the common theme of applying a
management methodology, or style, to the characteristics of a project.

Morris (1989) describes the traditional definitions of project management as
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the accomplishment of a stated objective, on time, within budget and to
technical specification as a 'contractors' one.' 18] Barnes (1985), in a similar
fashion comments that the success of any construction project can be

determined by monitoring performance against a pre-determined balance of
cost, time and quality. [°]

It is therefore appropriate to consider a construction project usually to have
the following common properties :

A unique undertaking

Identifiable time parameters

Resources consumed

Identifiable budget

Prestated objective(s)

Specified levels of quality, or specification

Project management can simply be looked upon as the management of
these parameters to successfully bring a project to a satisfactory completion
of both the Client and the construction contractor.

Another useful way of describing project management is that it is the
calculated use of proven techniques to,

Plan
Implement
Control
Adjust

project activities to ensure a successful outcome. [101 This (PICA) cycle can
be applied to all aspects that require to be managed within a project,
including, time, cost, quality or performance standards.

Kerzner (1992), as per his definition of project management defines
successful project management as having achieved the project's objectives
within time, within cost, at the desired performance or technology level whiist
utilising the assigned resources effectively and efficiently. [11]
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A widely used representation of this important 'vision' of the potential benefits
of adopting a project management approach is shown in Figure 1.1.

Figure 1.1 : Successful Project Management

CUSTOMER
RELATIONS

Source : Adapted From Kerzner H. : Project Management - A Systems Approach To
Planning, Scheduling And Controlling - Fourth Edition - 1992

Having considered many definitions, at this point it is appropriate to point out
that this research incorporates the following perspective :

' where project management procedures are adopted in the
management of projects, a project manager will have the potential to
better manage the project, than would otherwise be the case’

1.4 FUNCTIONAL VS PROJECT MANAGEMENT

Management can normally be divided into two types, namely, functional and
project management. Functional management involves work which can be
described as being repeatedly of a similar nature, for example, an estimating
department. On the other hand, project management involves the
management of 'one-off' projects, such as those often undertaken in the civil
engineering construction industry. Jackson (1986) comments that the
difference between project management and the management of other
activities is, in fact, this element of 'uniqueness'. [12]
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Project Management differs from functional management in that it involves
the planning, organising, directing and control of a company's resources for a
relatively short-term period within a project. Informally, functional personnel
(the vertical hierarchy) are consigned to a specific project (the horizontal
hierarchy); however, unlike classical management the project manager does
not staff the project. [13]

Clearly, the basic principles of management, which normally involve the
planning, organising, staffing, directing and controlling of resources apply to
both these types of management. However, Oberlender (1993) identifies the
following distinct differences between them in Table 1.3. [14]

Table 1.3 : Project Management versus Functional (Discipline) Management

Project management is concerned with :

Discipline management is concerned with :

What must be done

How it will be done

When it must be done

Who will do it

How much it will cost

How well it will be done

Co-ordinating overall needs

Co-ordinating specific needs

Multi-discipline focus

Single-discipline focus

Reliance on others

Providing technical expertise

Project quality

Technical quality

Administrative viewpoint

Technical viewpoint

A generalist's approach

A specialist's approach

Source : Adapted From Oberlender G.D. : Project Management For Engineering
And Construction - 1993

Cleland and King (1975), in a similar fashion, distinguish the differences in
roles between the two management types by looking at the roles of the
project manager and functional manager, as follows [15] :

Project Manager

« What is to be done?

When will the task be done?

Why will the task be done?

How much money is available to do the task?
How well has the total project been done?
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Functional Manager

* Who will do the task?

» Where will the task be done?

» How will the task be done?

* How well has the functional input been integrated into the project?

The introduction of a project management culture into an organisation which
is typically functionally structured is, however, not without its difficulties.
Payne (1993) comments that (6] :

" problems are commonly experienced with the introduction of project management
into a functionally structured organisation as the need for it may not be perceived by

all those who will be affected by its introduction "

Heredia (1993) takes this a stage further for the public sector, by concluding
that they, in particular, have generally not understood the concept of
management and furthermore, that the project concept is not yet well
understood by technical levels of such organisations. He goes on to state
that [17]:

" to create more effective and efficient public administrations, an extensive use of

project management should be made "

Costello (1989) lists two important objectives which must be achieved when
first implementing project management into an organisation. [18] Firstly, it is
important to ensure that participants perceive value in the change process.
Secondly, the implementation process must be seen to function as a catalyst
for changing or reinforcing existing attitudes and behaviour.

1.5 HISTORY AND DEVELOPMENT OF PROJECT MANAGEMENT

Jesus Christ in Luke 14 : 28-29 recognised the need for project management
when he stated [19]:

" If one of you is planning to build a tower, he sits down first and figures out what it

will cost, to see if he has enough money to finish the job. If he doesn't, he will not be

able to finish the tower after laying the foundation; and all who see what happened
will make fun of him ”
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Projects have been in existence since the beginning of mankind. However,
as is often the case it has taken two world wars in current times to highlight
the problems encountered in the management of many projects. In the post
war period, a series of reports were put forward identifying problems within
the construction industry. The Phillips Report (1950) 120, Emmerson Report
(1962) 121], Banwell Report (1964) [22], 'Action Of Banwell Report' (1967) 23],
Tavistock Report (1965) [24] and the Wood Report (1976) 1251 are among the
most notable. The content of these reports covered a wide range of
problems in the industry from the lack of education, late issue of information,
placing of contracts, lack of a coherent and integrated service, poor
communications, fragmentation, inappropriate tender methods and a lack of
integrated project control.

Further reports by the National Economic and Development Office (NEDO)
looked into other areas of the construction industry including large
construction sites (1970) [26], before you build - what a client needs to know
about the construction industry (1974) [27], construction for industrial recovery
(1978) [28], faster building for industry (1983) [29] and co-ordinated project
information (1987) [30],

Recognition of the principles of project management, according to Barnes
and Wearne (1993) came into effect only in the last 25 years, and much of
which can be attributed to the many reports and studies previously referred
to. 131]

Knoepful (1992) comments that construction is a key sector of every society,
economy and culture and that building up the infrastructure is the basis for
working, living and leisure facilities. [321 Each construction project has its
own peculiarities and needs capable management and engineering.

1.6 WHY PROJECT MANAGEMENT?

There are a number of apparently different reasons for utilising a project
management approach to the management of projects. The common theme
through them, however, is that construction projects generally cost a great
deal of money and therefore require an effective organisational structure to
be put in place to manage them, along with the adoption of a management
methodology akin to the unique nature of projects.
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Fabi and Pettersen (1992) state that [33] ;

" project management is a particularly appropriate management approach for
operations with a single, pre-determined final product "

With specific reference to the construction industry, Oberlender (1993)
describes the construction phase of projects as being particularly significant
in view of the fact that some 90% of the cost of a project is normally
associated with its construction. B34 In the 1990's O'Connor and
Reinsborough (1992) stress that the adoption of a project management
approach will be vital to all organisations with critical projects to complete. (39
Harrison (1985) states that the principal reason for adopting a project
management approach to the management of projects is [36] :

" that the traditional forms of organisation structure and management techniques do

not handle project type work effectively ”

He advocates a range of measures including a need for different
organisational forms, managers skilled in the techniques of project planning,
financial management, control and human resource considerations.

In order to deal with increasing business complexity, Gareis (1991) describes
how organisations use projects as an organisational form to perform unique
and complex tasks. [371 He believes that companies want to ensure the
following :

Organisational flexibility

Decentralisation of management responsibility
Concentration on complex problems

Goal - orientated problem - solution processes

Quality and acceptance of problem solutions

Chances for individual and organisational development

Above all, Badiru (1988) points out that : [38]

" companies that consistently deliver quality products and service in a timely fashion

succeed mainly because of the effort they commit to project management "
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Planning and control of time, resources, costs and quality along with the
management of people are the basic concepts of the project management
process. It is essential to bear in mind that these aspects are clearly inter-
related and that each is dependent on the others.

1.7 PROJECTS WITHOUT PROJECT MANAGEMENT

Gibble (1986) narrates that engineering failures are not always catastrophic
and furthermore, more failures are due to improper management of projects
rather than actual physical failures. [3%] Warren (1978) describes how
personnel involved in projects become discouraged when the
implementation phase does not achieve the established objective. 401 The
phases in such projects, in order of succession, are summed up by him
somewhat pointedly as :

Enthusiasm

Disillusionment

Panic

Search for the guilty

Punishment of the innocent

Praise and honours for the non-participants

Project management is recommended as a means of reducing the possibility
of not meeting desired objectives. Likewise, Phillips and Pugh (1987)
comment on the psychological effects that can be experienced by
researchers working towards a PhD which is a kind, or form, of project
management. [411 These include :

Enthusiasm

Isolation

Increasing interest in work

Transfer of dependence of supervisor to the work
Boredom

Frustration

A job to be finished

There are many similarities between these factors and those associated with
the topsy turvy environment prevailing on many construction projects!
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Kharbanda and Stallworthy (1983) analysed a number of important projects
which have been completed with the utmost technical expertise but which
have been failures for one reason or another. 421 The authors advocate
simple common sense procedures, such as taking the time to get things right
at the beginning of a project.

Graham (1985) gives a summary of the consequences that may occur
without sufficient project management. [43] These are shown in Table 1.4.

Table 1.4 : Problems Encountered In Projects Without Project Management

PROBLEMS ENCOUNTERED IN PROJECTS REMEDY
Sufficient time is rarely allocated when the project is first formulated Project Management

2. Time schedules seem to slip in large chunks when in fact they slip one

day at a time Project Management

When schedule slips, project manager often seeks a culprit Project Management
4, People from various departments start to blame people from other

departments for the delay Project Management
5. Additional people are added to the project to bring it back to schedule

("crashing") Project Management

6. The project is over budget due to crashing and may be :
(a) on time, but shoddy

(b) well done, but late

(c) both shoddy and late; or

(d) abandoned Project Management

Source : Adapted From Graham R.J. : Project Management - Combining Technical
And Behavioural Approaches For Effective Implementation - 1985

Williams (1993) [44] draws attention to the large amount of literature relating
to project ‘failures’, including Marshall and Meckling (1959) [4%], Baum and
Tolbert (1985) [46] and Morris and Hough (1987). [47]

Morris and Hough (1987) look at several major projects which have failed in
either terms of time, cost or specification or a combination of them. [48] Their
conclusions on several major projects undertaken in the United Kingdom are
shown in Table 1.5.

Page 11



Table 1.5 : Success Of Major Projects In Achieving Project Objectives

PROJECT Time Cost Specification
Concorde X X e
Thames Barrier X X 7
UK Advanced Passenger Train X 7 X
PAYE Tax System e 7 e

Source : Adapted From Williams T.M. : The International Journal Of Project
Management - February 1993

Many factors may affect the successful execution, or otherwise of a project.
External factors such as competition in tendering, market changes in terms
of demographic or socio-economic shifts, or government regulation. Internal
forces such as over-optimistic scheduling can have severe consequences
when the project reaches execution stage in both time and cost terms.

However, most problems encountered in the management of projects stem
from small intermittent deviations from intended actions, but which, if left
unmanaged can develop into bigger, more deep-rooted problems. A
worthwhile description of this is given by Brooks (1975) in his essay
"Hatching A Catastrophe” where he explains the process of falling behind in

this way. [49]

"When one hears of disastrous schedule slippages in a project, he imagines that a
series of major calamities have befallen it. Usually, however, the disaster is due to
termites, not tornadoes; and the schedule has slipped imperceptibly but inexorably.

Indeed, major calamities are easier to handle; one responds with major force,
radical reorganisation, the invention of new approaches. The whole team rises to the
occasion. But the day-to-day slippage is harder to recognise, harder to prevent,
harder to make up. Yesterday a key man was sick, and a meeting couldn't be held.

Today the machines are all down, because lightening struck the buildings' power
transformer. Tomorrow the disk routines won't start testing because the first disk is

a week late from the factory. Snow, jury duties, family problems, emergency
meetings with customers, executive audits - the list goes on and on. Each one only
postpones some activity by a half-day or a day. And the schedule slips one day at a

time."
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Stone (1988) also discusses some of the factors that may affect project
success in terms of achieving time and cost objectives, during the
construction phase. 30 These include a shortage of suitable manpower,
failure or non-conformance to specifications, late delivery of materials, and
industrial labour disputes.

Examples of the reasons for some of the failures of projects were put forward
by Ferns (1991) who divided them into two categories, large and small. [51]

His classifications are shown in Table 1.6.

Table 1.6 : Reasons For Failures On Large And Small Projects

REASONS FOR FAILURES ON LARGE PROJECTS| REASONS FOR FAILURES ON SMALL PROJECTS

Lack of objective evaluation + Lack of objective evaluation

Lack of clear and agreed objectives Lack of clear and agreed objectives

Poor leadership and teamwork Poor leadership and teamwork

Lack of risk management Lack of risk management

Contractual disputes Contractual disputes

Organisational and political issues Organisational and political issues

Poor visibility of projects by senior management,
owing to weak reporting, lack of prioritisation, both
within and between projects

« Inefficient use of resources

» Project led by technology, rather than user needs
» Development of backlogs of work

» Lack of recognition and understanding of
dependencies, both within and between projects

» Rework, owing to lack of attention to interfaces,
with other projects, systems, procedures

Source : Adapted From Ferns D.C. - 'Developments In Programme Management' -
The International Journal Of Project Management - August 1991

Lessons can always be learned from other projects, although every single
project is unique in its own self, and proper methodical management of
projects can assist greatly in ensuring the successful outcome of a particular

contract.

1.8 PROJECT LIFE CYCLE

Projects normally follow a life cycle comprising a number of distinguished
phases. Adams and Barndt (1988) believe that the project life cycle can vary
from anything between three to six phases, but typically go through the
following four phases : 52
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phase 1 - conceptual
phase 2 - planning
phase 3 - execution
phase 4 - termination

Nathan (1991) concludes that people perceive the phases making up the
project life cycle differently; however, authors generally agree on four main
phases, and where there are more than four there is generally an overlap
between the principal four phases. [53]

The conceptual phase involves ascertaining the need or benefit of a particular
scheme to a client. The aims of the project are established and an estimation
of the resources necessary to be committed to the project made. The
planning phase involves determining the project organisational structure and
targets for the project. Schedules are prepared for the execution phase and
tasks within the project are defined and assigned resources. The project
team is built up at this stage. The execution phase involves performing the
work of the project. This may include aspects of design, production,
construction etc depending on the type of the project. The termination phase
involves the transfer of the project 'end product' and the termination of the
project. All the resources require to be redeployed at this stage.

Throughout these four phases of the project cycle many different things get
managed simultaneously within a typical project environment. According to
the Project Management Institute, the following elements of management
can occur at any one time within a project : scope management, time
management, human resource management, cost management, quality
management and communication management.

Roman (1968) comments that there is general agreement that each project
phase involves different management considerations and different tasks to
be performed. 1541 The peak 'level of effort' required in the life cycle of
projects is at the commencement of the execution phase and successful
implementation is clearly the key to achieving project success and
achievement of objectives. Similarly, Sidwell (1990) comments that in
construction projects, a life cycle is followed which is dynamic and goal
orientated. [551 They are managed by a project team, each phase of the
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project life cycle being different in nature demanding different skills, roles
and responsibilities for the team.

In the United States, the Department Of Defence (D.O.D) and the National
Aeronautics and Space Administration (N.A.S.A) have five extensively
defined project life cycle phases. These are the conceptual phase, the
definition phase, the production or acquisition phase, the operational phase
and the divestment phase.

1.9 THE ROLE OF THE PROJECT MANAGER

The Project Manager, in the context of a Construction firm carrying out a
project, organises, plans, schedules and controls all construction work and is
responsible for ensuring that the project is completed within time, cost and
quality parameters. The Project Manager is the focal point for all facets of a
project and brings together the efforts of all the organisations having inputs
in to the construction process. In particular, the effective management of
human resources is one of the key factors in the determination of project
success.

Clough and Sears (1979) indicate that a project manager organises, plans,
schedules and controls the site operations and is responsible for getting the
project completed within the time and cost limitations. [56] Clearly, the project
manager is the link - pin in the project environment and must possess many
skills and attributes to carry out his duties effectively. His role, stated
concisely by Oberlender, (1993) is [57] ;

" to lead the project team to ensure a quality project within time, budget and scope

constraints "

In order to meet these wide ranging responsibilities, the project manager
must possess a range of managerial and human relations skills to get the
best out of all project personnel. Martin (1976), Stuckenbruck (1976),
Einsiedel (1987) and Oberlender (1993) all comment on the various
attributes, or skills and personal characteristics required of project managers.

Martin (1976) classifies project managers according to their skills and
personal characteristics, the latter including leadership, honesty and
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integrity. 581 Skills include planning, financial control, knowledge of
behavioural sciences and supervision.

In a different manner, Stuckenbruck (1976) lists ten attributes required of a 'a
proficient project manager’, these being [59] :

 Multi-disciplinary orientated

+ 'Global problem' orientated

+ Effective problem solver and decision maker

» Good manager and administrator

« Good analytical abilities

+ Creativity in dealing with information and problems
« Effective communicator (both verbal and written)

« Good motivator

 Be flexible and adapt to change

 Right temperament

Einsiedel (1987) put forward a project manager profile comprising five
characteristics. 601 Firstly, the project manager must be taken seriously
(both by the customer and his own staff). Secondly, he must be capable and
creative in solving problems. Thirdly, he must be able to tolerate ambiguity.
Fourthly, he must have a flexible management style to cope with situational
changes. Finally he must be an effective communicator. Because projects
are unique in nature and project teams are formed for relatively short
durations, the tasks undertaken by the project manager are made all that
more difficult.

With direct reference to the managerial duties required to be undertaken by a
project manager, Oberlender(1993) points out that the five basic functions of
management, namely, planning, organising, staffing, directing and controlling
must be performed. However, this is not consistent with Kerzner's (1992)
viewpoint who believes that the project manager does not have any
responsibility for staffing in the project environment with functional managers
being responsible at all times for appointing their own staff. [61]

Oberlender(1993) provides useful summaries of the project manager's role in
each of the main functions of management, shown in Table 1.7. [62]
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Table 1.7 : Project Manager's Role In Planning, Organising, Staffing, Directing And
Controlling

PROJECT MANAGER'S ROLE IN PLANNING, ORGANISING, STAFFING, DIRECTING AND
CONTROLLING

Project manager’s role In planning
1. Develop planning focused on the work to be performed

2. Establish project objectives and performance requirements early so everyone involved knows what is
required

3. Involve all discipline managers and key staff members in the process of planning and estimating

4, Establish clear and well-defined milestones in the project so all concerned will know what is to be
accomplished, and when it is to be completed

5. Build contingencies into the plan to provide a reserve in the schedule for unforeseen future problems
6. Avoid reprogramming or replanning the project unless absolutely necessary

7. Prepare formal agreements with appropriate parties whenever there is a change in the project and
establish methods to control changes

8. Communicate the project plan to clarify individual responsibilities, schedules and budgets

9. Remember that the best-prepared plans are worthless unless they are implemented
Project manager’s role In organising

1. Organise the project around the work to be accomplished

2. Develop a work breakdown structure that divides the project into definable and measurable units of
work

3. Establish a project organisational chart for each project to show who does what

4, Define clearly the authority and responsibility for all project team members

Profect manager's role In staffing

1. Define clearly the work to be performed, and work with appropriate department managers in selecting
team members

2. Provide an effective orientation (project goals and objectives) for team members at the beginning of
the project

3. Explain clearly to team members what is expected of them and how their work fits into the total project
4, Solicit each team member's input to clearly define and agree upon scope, budget and schedule

Project manager's role In directing
1. Serve as an effective leader in coordinating all important aspects of the project
2. Show interest and enthusiasm in the project with a ‘can do' attitude

3. Be available to the project staff, get problems out in the open, and work out problems in a cooperative
manner

Analyse and investigate problems early so solutions can be found at the earliest possible date
5. Obtain the resources needed by the project team to accomplish their work to complete the project

6. Recognise the importance of team members, compliment them for good work, guide them in
correcting mistakes, and build an effective team

ProfJect manager's role In controlling

Maintain a record of planned and actual work accomplished to measure project performance
Maintain a current milestone chart that displays planned and achieved milestones

Maintain a monthly project cost chart which displays planned expenditures and actual expenditures
Keep records of meetings, telephone conversations and agreements

Keep everyone informed, ensuring no one gets any 'surprises’, and have solutions or proposed
solutions to problems

Ll Il B B B

Source : Adapted From Oberlender G.D. : Project Management For Engineering
And Construction - 1993
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As can be seen from Table 1.7 the project manager's role is extensive in all
the general areas of management. A useful definition of the '‘complete project
manager' is put forward by Graham (1985) [63] :

"The Complete Project Manager understands the transactional and organisational
environments as well as the way in which the forces in these environments affect the
project team. Such a project manager understands that most organisational policies

aim to preserve stability while most projects aim to implement change. If the
organisation culture tends towards the bureaucratic while the project culture tends
towards a task orientation, this will be a source of constant friction between the
organisation team. The complete project manager understands such an
organisational interface exists, the complete project manager being basically a team
builder. In addition, this manager understands that project must be managed
differently depending on the nature of the project, the knowledge of the process and
the strength of the project culture. This difference in management involves engaging
in various degrees of planning, controlling and managing people. The complete
project manager is interested in the long term. As such, this manager will set up
project management as part of a learning system so that projects will be better
managed in the future. The complete project manager is flexible in management
style. This manager understands that people need to be managed differently as the
project progresses through different phases. Finally, the complete project manager
is a communicator. Much communication in organisations takes place almost
automatically. When a new project is beginning, much of this communication is
missing, mostly because the project manager and the members of the team are new
to each other. If the project manager is not a supreme communicator, he may
inadvertently cause upset, as people begin to think he is attempting to benefit from

what they believe is poor communication”.

1.10 STANDARDS FOR PROJECT MANAGEMENT

In the United States, the Department Of Defence have a formal project
management system which contractors undertaking defence projects must
adhere to. [641 It comprises six elements of systems and control

requirements, namely, organising, planning and budgeting, accounting,
variance analysis, revisions, and data access and management.

In the UK, no such standards exist, although there is a British Standard
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which deals primarily with the use of network techniques in project
management. [65, 66, 67 & 68] Pozzi (1979) believes that an attempt should be
made to establish standard methods and procedures for working
systematically towards given project goals. 6] Reiss (1987) also comments
that the lack of available standards and inadequacy of documentation
produced by the British Standards Institution are partly attributable to the
lack of project management procedures in many organisations. [70]

SECTION TWO : OVERVIEW OF SYSTEMS THEORY

Systems theory can be looked upon as a management approach that
attempts to integrate and unify scientific information across many fields of
knowledge and solve problems by looking at the total picture rather than
through an analysis of individual components. Kerzner (1992) describes
project management as an ‘'outgrowth' of systems management. [71]
Similarly, Knoepfel (1983) comments that the most important basis of
management is thinking in terms of systems. [721  Furthermore,
Somasundaram and Badiru (1992) have stated [73] :

" it is evident that project management uses the systems approach to management
and that is the key to its success "

General systems theory has been in existence since the 1950s, for instance,
Ludwig von Bertalanffy (1951) when he described 'open systems' in relation
to the human anatomy. [74l The human body, skeleton, muscles, and such
like were all described as 'sub-systems' of the total system, the human body.
He put forward the principle that specialists in each sub-system could be
integrated to obtain a better, overall understanding of the knowledge of the
operations of the system.

Boulding (1952) identified that communication problems could occur during
systems integration. 751 He simply advocated that sub-system specialists
must speak in a 'common language' in order for successful integration to
take place. Boulding further postulated that all areas of scientific interest
could be categorised according to their level of development. He put forward
nine categories, or levels of development which are shown in Table 1.8.
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Table 1.8 : Boulding's Classification Model For Hierarchy Of System Levels

LEVEL| BOULDING'S CLASSIFICATION MODEL FOR HIERARCHY OF SYSTEM LEVELS

1. The first level is that of the static structure. It might be called the level of frameworks; for example, the
anatomy of the universe.

2. The next level is that of the simple dynamic system with predetermined, necessary motions. This
might be called the level of clockworks.

3. The third level is the control mechanism, or cybernetic system, which might be nicknamed the level of
the thermostat. The system is self-regulating in maintaining equilibrium.

4, The fourth level is that of the 'open-system' or self-maintaining structure. This is the level at which life
begins to differentiate from not-life; it might be called the cell.

5. The next level might be called the genetic-societal level; it is typified by the plant, and it dominates the
life of the botanist.

6. The animal system level is characterised by mobility, teleological behaviour and self-awareness.

7. The next level is the ‘'human' level, that is, of the individual human being considered as a system with
self-awareness and the ability to utilise language and symbolism.

8. The social system or systems of human organisation constitute the next level with the consideration of
the content and meaning of messages, the nature and dimensions of value systems, the transcription
of images into historical record, the symbolisations of art, music and poetry, and the complex gamut of
human emotion.

9. Transcendental systems complete the classification of levels. These are the ultimates and absolutes
and the inescapeables and unknowables, and they also exhibit systematic structure and relationship.

Source : Adapted From Boulding K .E. : ‘General Systems Theory - The Skeleton Of
Science' : Management Science - April 1956

Kerzner (1992) narrates that that although these nine levels may appear to
be somewhat vague, they can be categorised into three groupings as shown

in Table 1.9.

Table 1.9 : Kerzner's Reclassification Of Boulding's Hierarchy Levels

BOULDING'S CLASSIFICATION KERZNER'S CLASSIFICATION
Level Nos 1,2, &3 Mechanical or Physical Sciences
Level Nos 4,5, &6 Biological Sciences

Level Nos 7,8, &9 Arts and Social Sciences

Source : Adapted From Kerzner H. : Project Management - A Systems Approach To
Planning, Scheduling And Controlling - Fourth Edition - 1992

Kerzner goes on to state [76] :
"the important usage of these disciplines, specialities and functions is that they must

be able to integrate and interrelate all of the activities so that the proper

contribution will be made to each higher level in the hierarchy of systems”
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It took until the early 1960s before systems theory became more widely
accepted at large. Johnson, Kast and Rosenzweig (1967) related the
corporate enterprise structure to an open-ended cell. [77]

"An organism is an open system which maintains a constant state while matter and
energy, which enter it, keep changing (so-called dynamic equilibrium). The
organism is influenced by, and influences, its environment. Such a description
adequately fits the typical business organisation. The business organisation is a
man-made system which has a dynamic interplay with its environment - customers,
competitors, labour organisations, suppliers, government and many other agencies.
Furthermore, the business organisation is a system of interrelated parts working in
conjunction with each other in order to accomplish a number of goals, both those of

the organisation and those of individual participants"

They likened this description of business to the second level of Boulding's
classification. This was followed by comparison to the human body. The
skeleton and muscle systems represented the operating line elements and
the circulatory system as a necessary staff function. The nervous system
stood for the communication system. The brain symbolised top-level
management. This philosophy led the way for an analysis of an organisation
as a group of interrelated functions operating towards a common goal.

This simplistic, but effective, representation of the systems theory concept
led to rapid acceptance by businesses. Moore (1964) summed up the
general feeling stating that the flow of resources is the basic force that
identifies the dynamic nature of a system. [78]

Col. Kayloe (1969) believed that systems theory at this stage had resulted in
a management technique that was able to 'cut-across' many organisational
disciplines such as finance, engineering, marketing and such like, while still
carrying out the functions of management. [79 Kerzner (1992) describes this
technique as having come to be known as systems management, project
management or matrix management (the terms are used interchangeably).
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There are, of course, different types of business systems and sub-systems
which may exist in organisations, including, according to Kerzner [80] :

» Organisation systems
* Information systems
- informal information systems
- formal information systems
- management information systems
- operating information systems
- decision making information systems
» Financial information systems
» Marketing information systems
* Inventory control systems
 Personnel information system
* Production/operating information systems

Newcombe, Langford and Fellows (1990) state : [81]

“the focus of systems theory is upon sub-systems which are inter-related in the

pursuit of goals or objectives”

They also state that before analysis of a system may be undertaken, it is
necessary to define the Primary Task of such a system. Miller and Rice
(1967) describe the primary task of an organisation as the thing it must do to
survive. [82] Newcombe, Langford and Fellows (1990) comment on a number
of systems concepts which require to be modelled for the achievement of the
primary task. [83]1 These are shown in Table 1.10.
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Table 1.10 : Systems Concepts

No

SYSTEMS CONCEPTS PUT FORWARD BY NEWCOMBE, LANGFORD AND FELLOWS (1990)

Large systems comprise smaller sub-systems which work, preferably independently, towards the
larger systems goals or Primary Task

Those sub-systems form a hierarchy of systems, and by studying the inter-relationships of the sub-
systems, we can understand the larger system

Systems are 'open’ because they interact with their environment. The environment affects the system
through constraints and imperatives but is not part of the system because it does not share the same
goals as the system

The system receives inputs from the environment, applies some sort of conversion process and
exports outputs to the environment

There is a permeable boundary between the system and its environment through which inputs and
outputs pass. 'Boundary management', or managing the interface between the system and its
environment, is a key systems concept. These boundary management positions are usually very
stressful. Boundaries also occur between sub-systems within a larger system

There is feedback when part of the output is fed back to become an input; thus a cycle of events is
established which enables the system to monitor its own behaviour

Katz and Kahn (1966, 1978) suggest that it is necessary to trace the input-
conversion-output processes of the organisation, along with feedback
mechanisms which, in effect, reactivate the system. [84]
Langford and Fellows (1990) depict this simple, but powerful concept in

Source : Adapted From Newcombe, Langford and Fellows : Construction

Management 1 - Organisation Systems - 1990

Figure 1.2.

Figure 1.2 : Input, Output and Conversion processes Associated With Systems

Theory

v < FEEDBACK g A

CONVERSION

> P —>
INPUTS PROCESS OUTPUTS

Source : Adapted From Newcombe, Langford and Fellows : Construction

Management 1 - Organisation Systems - 1990
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They go on to state that [85] :

" the development of open-systems thinking is vital for managers of building
companies to ensure the survival of the business "

Perhaps the best way to illustrate the application of systems theory in a
construction environment is by means of an example, such as the one
shown in Figure 1.3.

Figure 1.3 : A Systems Approach To Construction Management
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INFORMATION
SYSTEM

STRATEGIC
SYSTEM

MANPOWER

MATERIALS
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SOCIAL

ORGANISATIONAL ™
SYSTEM

SYSTEM

SYSTEM

Source : Newcombe, Langford and Fellows : Construction Management 1 -
Organisation Systems - 1990

The strategic system performs the task of deciding the long-term direction of
the organisation. The organisational system seeks to divide up, or
differentiate the work of the organisation in a rational way and to integrate or
co-ordinate the activities involved. The inputs to this are environmental,
organisational characteristics and current activities undertaken by the
organisation. The outputs to this are a formal organisation structure and an
informal structure together with a complimentary culture. The social system's
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input is people of various types and levels. Through the processes of
motivation, leadership and communication the system seeks to achieve an
output of satisfied, committed and involved personnel. The information
system provides the lifeblood running through the arteries of the
organisation. Information from external sources together with data from
inside is collected, sifted, sorted and disseminated to the other systems in
the form of time, cost, quality, resource and statutory data. Information may
be formally documented or verbally disseminated. The management system is
central to the whole organisational system. At any level the management role
involves making decisions, handling information and interacting with people.
The way in which a manager fulfils the role will depend upon the inputs
received through the perception of the organisation, the job itself, the team
worked with and the task to be undertaken. Perceptions will be influenced by
the manager's own personality, preferred management style and the
demands, constraints and choices within the job. The outputs of the
management system are primarily decisions and actions, but providing a
motivating environment to facilitate the implementation of decisions is
equally important.

SECTION THREE : SYSTEMS APPROACH TO STUDY

The study set out to adopt a systems approach in the use of project
management procedures by private and public sector construction
contractors. This short section, which concludes the Chapter, sets out some
of the parameters to be considered.

Figure 1.4 shows the main system which will be under consideration,
namely, the process of creating a finished civil engineering project via the
utilisation of a number of different kinds of resources. The study, in the main,
will concentrate on the items listed in the main conversion process, that is,
organisation profile, project planning and control, quality management and
human resources.
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Figure 1.4 : Systems Model For Study

ENVIRONMENT

FEEDBACK FEEDBACK

LABOUR ORGANISATION PROFILE FINISHED PRODUCT

PLANT PLANNING AND CONTROL CLIENT SATISFACTION

MATERIALS QUALITY COMPETITIVE ADVANTAGE

;ﬂﬁ%ggFlCE HUMAN RESOURCES CONSTRUCTION EXPERIENCE
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SUB-CONTRACTORS

Primary Task

' To make effective use of project management procedures to facilitate
the achievement of client satisfaction and competitive advantage in the
execution of projects '

Each of the four central areas shall be considered as a separate sub-system
of the main system and shall have its own sub-system diagram depicting the
input-conversion-output attributable to its function in the process. (Figures
1.5,1.6,1.7 & 1.8).
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Figure 1.5 : Organisation Profile Sub-System
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' To set-up the most appropriate organisational form, or structure for
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Figure 1.6 : Planning And Control Sub-System
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Primary Task

' To operate effective planning and control procedures to manage the
project's time, cost and performance parameters '
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Figurel.7 : Quality Sub-System
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' To operate an effective quality management system to facilitate
meeting pre-determined project quality objectives '

Figure 1.8 : Human Resource Sub-System
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' To create and maintain a culture, where management of human
resources are adequately considered and meet employees' aspirations’
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1.11 APPLICATION OF CHAPTER ONE

It was established early in the chapter that if a project management
approach is not adopted in the management of projects, a number of
problems might occur. These included human factors such as low morale
and motivation, and 'project' factors such as not meeting vital objectives, for
example, completion on time, or to the required quality and specification. A
lack of formal procedures, or standards, for project management was also
seen to contribute to the lack of awareness and adoption of project
management procedures in practice.

The author considers that where project management procedures are
adopted in the management of projects, a project manager will have the
potential to better manage the project, than would otherwise be the case.
Planning and control of time, resources, costs and quality along with the
effective management of people were identified as the basic concepts of
project management.

An overview of systems theory provided a platform for looking at how the
operations associated with a construction contractor organisation could be
broken down into sub-systems for ease of analysis. This led to the
development of a systems model for the study, comprising four integral sub-
systems, namely, organisation profile, planning and control, quality
management and the management of human resources.

The model showed how the basic input elements of labour, plant, materials
and finance might be converted to a finished construction product offering
client satisfaction, along with future marketing potential and competitive
advantage. Essential to making this happen was the effective
implementation of project management procedures in the areas of
organisation profile, planning and control, quality management and human
resource considerations.

Specifically, the overall relevance of this chapter has been to 'set the scene’
for the subsequent analysis, in further depth, using the systems approach, of
a number of project management procedures which may be used in
effectively managing projects. In future chapters, important aspects of
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organisation profile (chapter three), project planning and control (chapters
four and five), quality management (chapter six) and human resource
management (chapter seven) will be analysed.

Empirical chapters (chapters ten and eleven) identify the use of particular
project management procedures in both private and public sector
construction contractors, showing and explaining where similarities, or
differences in approach are present. This allows a direct comparison to be
made of the degree of utilisation of such procedures across the full spectrum
of private and public sector construction contractors currently operating in
competition within the construction industry.

Page 30



Chapter One : References

1. Institution Of Civil Engineers : Royal Charter, By-Laws, Regulations and
Rules - The Institution Of Civil Engineers, Great George Street, London
SW1P 3AA - 1985

2. BS 4335 : 1987 : Terms Used In Project Network Techniques - British
Standards Institution - 1987

3. Association Of Project Managers : Closing The Gaps In Project
Management Systems - Systems Gap Working Party Report - Butterworth &
Co. Publishers - 1984 pp 5- 8

4. Levine H.A. : Project Management Using Microcomputers - McGraw Hill,
Inc-1986pp2-3

5. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1992

pp2-3

6. Oberlender G.D. : Project Management For Engineering And Construction
- McGraw Hill - 1993 pp 4 - 7

7. Grennberg T. : 'Project Types In Building And Construction' - The
International Journal Of Project Management - Volume 11 Number 2 -
Butterworth-Heinemann Ltd - May 1993 pp 68 - 71

8. Morris P.W.G. : 'Initiating Major Projects : The Unperceived Role of project
Management' - The International Journal Of Project Management - Volume 7
Number 3 - Butterworth-Heinemann Ltd - August 1989 pp 180 - 185

9. Barnes N.M.L. : 'A Framework For The Application Of Project
Management Techniques' - Proc. INTERNET 1985 North Holland (1985) pp
238 - 244

10. IRR Limited : 'Managing Projects - Meeting (and beating) Budgets And
Deadlines' - IR Seminar Centre - 1991

Page 31



11. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1992
pp 3

12. Jackson M.J. : Computers in Construction Planning and Control - Allen
and Unwin - 1986 pp 5

13. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1992

pp 4

14. Oberlender G.D. : Project Management For Engineering And
Construction - McGraw Hill - 1993 pp 9

15. Cleland D.l. and King W.R. : Systems Analysis And Project Management
- McGraw Hill Inc - 1968, 1975 pp 237

16. Payne J.H. : 'Introducing Formal Project Management Into A Traditional,
Functionally Structured Organisation' - The International Journal Of Project
Management - Volume 11 Number 4 - Butterworth-Heinemann Ltd -
November 1993 pp 239 - 243

17. Heredia R. de. : 'Barriers To The Application Of Project Management
Concepts Outside Entrepreneurial Systems' - The International Journal Of
Project Management - Volume 11 Number 3 - Butterworth-Heinemann Ltd -
August 1993 pp 131 - 134

18. Costello R.L. : 'Ensuring Your Project Managers 'Buy- In' Your project
Management System' - J. Mngmnt. In Engrg., ASCE, Vol. 5, No 1, Jan 1989,
pp 23 - 31

19. BIBLE

20. Phillips Report : 'Building' - Report Of The Working Party On Building
Operations - HMSO - 1950

Page 32



21. Emmerson Report : 'A Survey Of Problems Before The Construction
Industries' - HMSO - 1962

22. Banwell Report : 'The Placing And Management Of Building Contracts' -
HMSO - 1964

23. Action On Banwell Report : 'A Survey Of The Recommendations Of The
Committee On The placing And The Management Of Contracts' - HMSO -
1967

24. Tavistock Report : 'Communications In The Building Industry - Second
Edition - Tavistock Institute Of Human Relations - 1965

25. Wood Report : 'Public Client And The Construction Industries' - HMSO -
1976

26. NEDO : 'Large Industrial Sites' - HMSO - 1970

27. NEDO : 'Before You Build - What A Client Needs To Know About The
Construction Industry' - HMSO - 1974

28. NEDO : 'Construction For Industrial Recovery' - HMSO - 1978

29. NEDO : 'Faster Building For Industry' - HMSO - 1983

30. NEDO : 'Coordinated Project Information' - HMSO - 1987

31. Barnes N.M.L. And Wearne S.H. : 'The Future For Major Project
Management' - The International Journal Of Project Management - Volume
11 Number 3 - Butterworth-Heinemann Ltd - August 1993 pp 135 - 142

32. Knoepfel H. : 'Theory And Practice Of Project Management In
Construction' - The International Journal Of Project Management - Volume
10 Number 4 - Butterworth-Heinemann Ltd - November 1992 pp 243

Page 33



33. Fabi B. And Pettersen N. : 'Human Resource Management Practices In
Project Management' - The International Journal Of Project Management -
Volume 10 Number 2 - Butterworth-Heinemann Ltd - May 1992 pp 81 - 88

34. Oberlender G.D. : Project Management For Engineering And
Construction - McGraw Hill - 1993 pp 150

35. O'Connor M.M. And Reinsborough L.H. : 'Quality Projects In The 1990's :
A Review Of Past Projects And Future Trends' - The International Journal Of
Project Management - Volume 10 Number 2 - Butterworth-Heinemann Ltd -
May 1992 pp 107 - 114

36. Harrison F.L. : Advanced Project Management - Second Edition - Gower
Publishing Company Limited - 1985 - pp 3

37. Gareis R. : 'Management By Projects : The Management Strategy Of The
'New' Project Oriented Company’' - The International Journal Of Project
Management - Volume 9 Number 2 - Butterworth-Heinemann Ltd - May 1991
pp71-76

38. Badiru A.B. : Project Management In Manufacturing And_High
Technology Operations - John Wiley And Sons - New York USA - 1988

39. Gibble K. : 'Management Lessons and Engineering Failures' - Journal :
Proc. Of A Symposium, ASCE, Boston, Mass, - 1986 pp 51

40. Warren J.E. : 'Project Management' presented at Offshore South East
Asia Conference - February 1978

41. Phillips E.M. And Pugh D.S. : How To Get A PhD - A Handbook For
Students And Their Supervisors - Open University Press - 1987 pp 63 - 71

42. Kharbanda O.P. and Stallworthy E.A. : How To Learn From Project
Disasters - Gower Publishing Company Limited - 1983 pp 251 - 253

Page 34



43. Graham R.G. : Project Management - Combining Technical And
behavioural Approaches For Effective Implementation - Van Nostrand
Reinhold Company Inc. - 1985 pp 25 - 26

44. Williams T.M. : 'Risk_Management Infrastructures' - The International
Journal Of Project Management - Volume 11 Number 1 - Butterworth-
Heinemann Ltd - February 1993 pp 5

45. Marshall AW. And Meckling W.H. : 'Predictability Of The Costs, Time
And Success Of Development' - Report P-1821 Rand Corporation, CA, USA
- 1959

46. Baum W.C. And Tolbert S.M. : Investing In Development - Oxford
University Press, UK - 1985

47. Morris P.G. And Hough G.H. : The Anatomy Of Major Projects : A Study
Of The Reality Of Project Management - John Wiley - 1987

48. Morris P.G. And Hough G.H. : The Anatomy Of Major Projects : A Study
Of The Reality Of Project Management - John Wiley - 1987

49. Brooks F.P. Jr. : The Mythical Man-month : Essays On Software
Engineering - "Hatching A Catastrophe" - Reading, Mass.: Addison Wesely -
1975 pp 154

50. Stone R. : Management of Engineering Projects : MacMillan Education
Ltd - 1988

51. Ferns D.C. : 'Developments In Programme Management' - The
International Journal Of Project Management - Volume 9 Number 3 -
Butterworth-Heinemann Ltd - August 1991 pp 148 - 156

52. Adams J.R. and Barndt S.E. : 'Behavioural Implications Of The Project
Life Cycle' - From Project Management Handbook - Second Edition - Edited
By Cleland D. I. And King W.R. - Van Nostrand Reinhold - 1988 pp 209 - 211

Page 35



53. Nathan P. : ‘'Project Planning And Control Systems : An Investigation Into
Their Application And Implications Of Usage In The United Kingdom
Construction Industry' - PhD Thesis - Brunel University - 1991

54. Roman D.D : Research and Development Management : The Economics
and Administration Of Technology - Appleton - Century - Crofts, New York -
1968

55. Sidwell A.C. : 'Project Management : Dynamics And Performance' - J.
Const. Mngmnt. & Econ. (GB), Vol. 8, No 2, 1990, pp 159 - 178

56. Clough R.H. And Sears G.A. : Construction Project Management -
Second Edition - John Wiley & Sons Inc - 1979 pp 15

57. Oberlender G.D. : Project Management For Engineering And
Construction - McGraw Hill - 1993 pp 15

58. Martin C.C. : Project Management - How To Make It Work - Amacom,
U.S.A.-1976

59. Stuckenbruck L.C. : 'The Ten_ Attributes Of The Proficient Project
Manager' - Proceedings Of The 8th Project Management Institute Seminar/
Symposium - Montreal, Canada - 1976

60. Einsiedel A.A. : 'Profile of effective project managers' : Project
Management Quarterly : Volume 18, Number 5 - 1987 pp 51 - 56

61. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1992

pp4-5

62. Oberlender G.D. : Project Management For Engineering And
Construction - McGraw Hill - 1993 pp 11 - 13

63. Graham R.G. : Project Management - Combining Technical And
behavioural Approaches For Effective Implementation - Van Nostrand
Reinhold Company Inc. - 1985 pp 18 - 19

Page 36



64. Department Of The Air Force, The Army, the Navy And The Defense
Supply Agency, USA : Cost/Schedule Control Systems Criteria, Joint
Implementation Guide - 1976

65. BS 6046 : Part 1 : 1984 - Use Of Network Techniques In Project
Management - Guide To The Use Of Management, Planning, Review And
Reporting Procedures - British Standards Institution - 1984

66. BS 6046 : Part 2 : 1981 - Use Of Network Techniques In Project
Management - Guide To The Use Of Graphical And Estimating techniques -
British Standards Institution - 1981

67. BS 6046 : Part 3 : 1992 - Use Of Network Techniques In Project
Management - Guide To The Use Of Computers - British Standards
Institution - 1992

68. BS 6046 : Part 4 : 1981 - Use Of Network Techniques In Project
Management - Guide To Resource Analysis And Cost Control - British
Standards Institution - 1981

69. Pozzi K. : 'Some Shortcomings On Current Project Management
Practices' - J. IABSE JournAL (CH), J-7 (79), Feb 1979, pp 1 - 20

70. Reiss G. 'Standards For Project Planning software' - Building, 6 March
1987 pp 55 - 56

71. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1992

pp 69

72. Knoepfel H. : 'Theory And Practice Of Project Management In
Construction' - The International Journal Of Project Management - Volume
10 Number 4 - Butterworth-Heinemann Ltd - November 1992 pp 243 - 252

Page 37



73. Somasundaram S. And Badiru A.B. : 'Project Management For
Successful Implementation Of Continuous Quality Improvement' - The
International Journal Of Project Management - Volume 10 Number 2 -
Butterworth-Heinemann Ltd - May 1992 pp 89 - 101

74. Bertalanffy L. von. : 'General Systems Theory : A New Approach To The
Unity Of Science' - Human Biology, Vol 23, December 1951

75. Boulding K.E. : 'General Systems Theory - The Skeleton Of Science'
Management Science - Volume 2, Number 3, April 1956 pp 197 - 208

76. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1992

pp 71

77. Johnson R.A. , Kast F.E. and Rosenzweig J.A. : The Theory And
Management Of Systems - Second Edition - McGraw Hill - 1967

78. Moore F.G. : A Management Sourcebook - Harper And Row - 1964 pp
104

79. Kayloe Col. A. : 'Resource Allocation And Control Of The Weapon
System acquisition Process' - PhD Thesis - University Of Colorado - 1969

80. Kerzner H. : Project Management - A Systems Approach To Planning,
Scheduling and Controlling - Fourth Edition - Van Nostrand Reinhold - 1989

pp 73

81. Newcombe R., Langford D. And Fellows R. : Construction Management -
Volume 1 - Organisation Systems - Mitchell, London In Association With The
Chartered Institute Of Building - 1990 pp 3 - 4

82. Miller E.J. And Rice A.K. : 'Systems Of Organisation - The Control Of
Task And Sentient Boundaries' - Tavistock - 1963

Page 38



83. Newcombe R., Langford D. And Fellows R. : Construction Management -

Volume 1 - Organisation Systems - Mitchell, London In Association With The
Chartered Institute Of Building - 1990 pp 4

84. Katz D. And Kahn R.L. : The Social Psychology Of Organisations - Wiley
- 1966, 1978

85. Newcombe R., Langford D. And Fellows R. : Construction Management -
Volume 1 - Organisation Systems - Mitchell, London In Association With The
Chartered Institute Of Building - 1990 pp 11

86. Chartered Institute Of Building : Code Of Practice For Project
Management For Construction And Development - The Chartered Institute
Of Building - 1992

87. McLellan R. And Mansfield N.R. : 'The Use Of Project Management
Procedures By Construction Contractors' - Association Of Researchers In
Construction Management - Ninth Annual Conference - Oxford University -
Sept 1993

Page 39



CHAPTER TWO : PRIVATE AND PUBLIC SECTOR
CONSTRUCTION OUTPUT

2.1 SUMMARY OF CHAPTER TWO

This Chapter is essentially divided into two sections.

Section One looks at the private and public sector construction output within
the UK. The breakdown of construction output between the two sectors, as a
result of compulsory competitive tendering (CCT) legislation in the public
sector, is analysed to demonstrate in detail the stark changes that have
arisen since the initial legislation of 1980.

The functions carried out by Local Authorities and the need for Direct Labour
Organisations is discussed prior to looking at some of the legislation which
has caused the changes referred to. Comments from both sectors on the
'fairness’' of the legislation conclude this section of the chapter.

Section Two comprises a case study of the Direct Labour/Direct Service
Organisations within Lothian Regional Council. After a brief overview of all
the Direct Labour Services provided, an investigation into how the Highways
DLO Section addressed the changes imposed by CCT legislation over the
period 1981-1991 is undertaken to demonstrate how one such organisation
has managed the changes which it sees as necessary to survive in a
competitive environment.
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SECTION ONE : PRIVATE AND PUBLIC SECTOR CONSTRUCTION
OUTPUT

2.2 UK WORKLOAD SINCE SECOND WORLD WAR

A report carried out by the Institution of Civil Engineers (1987) attempted to
produce on a constant price basis, figures of Construction Workload in the
United Kingdom since the period from the end of the second world war.[1]
However, this apparently straightforward exercise proved to be somewhat
more complicated seeing that successive Governments had changed the
appropriate indices at least five times during a period of virtually continuous
inflation. In real terms £1 spent on construction work in 1986 was worth
about 6.5p in 1949. Figure 2.1 shows the annual total of all construction work
in the United Kingdom for the period 1950 to 1990 (at 1986 prices).

Figure 2.1 : UK Construction Workload 1950 - 1990
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UK Construction Workioad 1950 - 1990

Source : Adapted From The Institution of Civil Engineers - Education and Training
Standing Committee Report of the Working Party on "Civil Engineering for the
1990's" - 1987

Following the virtual cessation of construction work except for military
purposes, during the second world war, there was a consistently steady rise
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in construction output until the late 1960's. However, during the last three
decades there have been major fluctuations in construction output. Notably,
in the mid-1970's there was a major down-turn prior to a partial recovery in
the early 1980's which did not meet the value of output attained in 1970.
From 1980-1985 a rapid decline in construction output was experienced, in
real terms, less than the amount spent around 1960. However, a recovery
has since been apparent from 1985 onwards.

An interesting point to note is the fluctuation between the private and public
sector output. Rougvie (1987) states that the public sector is a source of
great interest in the construction industry due to its historical role as a
provider of a large proportion of the industry's workload. [2 Langford and
Male (1991) describe the decline in public sector work as one of the starkest
trends in construction output stemming from the 1970s. [381 Since the mid-
1980's, the introduction of compulsory competitive tendering (CCT) has
resulted in an increase in private sector output, whereas public sector work
has reduced. This emphasises the effect of the CCT legislation introduced in
1980, which has subsequently been 'tightened' on a number of occasions
since.

2.3 THE UNITED KINGDOM'S GROSS DOMESTIC PRODUCT

The United Kingdom's Gross Domestic Product (GDP) can be described as
the concept of value of the total economic activity taking place within United
Kingdom Territory. The definitive estimate of the GDP recommended by the
Central Statistical Office (CSO) for assessing levels of medium/long changes
in the economy is the average estimate GDP(A). [4 This is derived from
broadly three independent measures, namely:-

1. the expenditure based measure GDP (E)
2. the income based measure GDP (I)
3. the output based measure GDP (O)

GDP is defined as being the 'value added' by industry, that is to say, the
excess of the value after values of goods/services purchased from outside
the industry (used in production) have been deducted. Construction work, if
properly planned and executed, can represent a good investment for the
benefit of current and future generations because the assets created are not
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only desirable, but also of continuing usefulness, for example, dams, sewers,
roads, railways and the like. It has been said that the proportion of GDP
which a nation devotes to construction and repair of infrastructure is related
to the stage that development has reached and the extent to which the
present generation is willing to renew and improve for the future on assets
which have been inherited from previous generations. 151 Knoepfel (1992)
comments that a continuous investment of around 10 - 15% of the gross
national product is usual in industrialised countries. [6]

Records of the United Kingdom's GDP and the contribution made to it by the
Construction industry for the period 1981-1991 are shown in Table 2.1 at
both current prices and 1985 values. In order to highlight the changes over
the period 1981-1991, the 1985 value, at 1985 prices, has been taken as
100, and the values for other years have been taken as a proportion of this.

Table 2.1 : Gross Domestic Product (GDP) And Construction's Contribution To
(GDP) At Current And 1985 Prices

GDP (Great Britain) Contribution to GDP from construction

Year Current 1985 1985 = 100 Current 1985 1985 = 100 | Percentage
Prices (EM) | Prices (EM) | (1985 prices)| Prices (EM) | Prices (EM) | (1985 prices) (%)
1981 218 755 274 991 89 13 027 16 376 89 5.96
1982 238 231 279 723 91 14100 16 556 90 5.92
1983 261 083 289 998 94 15 733 17 475 95 6.03
1984 280 758 295 794 96 17 183 18 103 98 6.12
1985 307 901 307 901 100 18 399 18 399 100 5.98
1986 328 130 319612 104 20718 20 180 110 6.31
1987 360 599 334 511 109 24 083 22 341 121 6.68
1988 401 127 349 635 114 28 988 25 267 137 7.23
1989 441 136 359 372 117 32 084 26 137 142 7.27
1990 479 452 356 824 116 35616 26 507 144 7.43
1991 497 001 349 382 113 33 686 23 681 129 6.78

Source : Adapted From Annual Abstract of Statistics: Central Statistical Office -
1993

It can be seen that the GDP wavered throughout the period (1981-1991) with
the contribution made by construction following a similar trend. Based on the
1985 = 100 figure, the GDP has fluctuated from a low point of 89 in 1981 to a
high of 117 in 1989. Similarly, the figures for the construction contribution to
GDP has a low of 89 in 1981 and a high of 144 in 1990. In real terms the
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average increase in GDP annually in the United Kingdom has been
approximately 2.2% since 1981.

In contrast, in countries such as America and Japan the annual increase in
GDP has been typically around 4.5% (over a 20 year period to 1985). On a
European note, France has consistently increased her GDP by
approximately 3.5% annually.

The table also shows that the percentage contribution made to GDP by
construction ranges from a low of 5.92% in 1982, to a high of 7.43% in 1990,
but falling again to around 6.78% in 1991. In real terms, the average annual
increase in construction's contribution to GDP is approximately 3.64%
(compared with a 2.18% average annual increase in GDP).

The proportion of GDP devoted to Construction in several developed
countries for the period 1980-1985 is shown in Figure 2.2.

Figure 2.2 : Percentage of GDP spent on construction in EEC and USA 1950 - 1987
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Source : Adapted From The Institution of Civil Engineers - Education Training
Standing Committee Report of the Working Party on "Civil Engineers for the
1990's" - 1987.
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As can be seen from Figure 2.2 the United Kingdom's contribution to GDP
from construction is lower than either that of Germany, France and the
United States Of America. It is evident that the construction output in terms
of percentage of GDP has risen faster in the USA, Japan, West Germany
(now Germany) and France than in the UK over the period. USA is well
ahead on its standard of living. Japan, Germany and France are in the next

group.

2.4 PUBLIC AND PRIVATE SECTOR CONSTRUCTION WORK IN THE UK

The Central Statistical Offices' Annual Abstract of Statistics provides useful
information on the value of construction output in the UK in terms of new
work in various categories and also repair and maintenance, from figures
provided by the Department of the Environment. [7] For new work the figures
are divided into new housing and other new work, for both the private and
public sectors. Other new works for the private sector alone, are further split
between industrial and commercial categories. Figures for repair and
maintenance are divided into housing (not divided between private and
public), public other work and private other work. Public works involving
‘other work' categories include the construction of schools, offices, factories,
roads, harbours and waterways, sewerage and, railways and other
miscellaneous areas of works. The Construction output for the United
Kingdom between 1981-1991 is shown in Table 2.2.

Table 2.2 : Total Value Of Construction Output In Great Britain At Current And

1985 Prices
Year Current Prices (€M) 1985 Prices (€M) 1985 = 100 (1985 prices)
1981 21 547 27 087 97
1982 22 540 26 465 95
1983 24 343 27 039 97
1984 26 203 27 606 99
1985 27 850 27 850 100
1986 30123 29 340 105
1987 34 580 32078 115
1988 40 546 35 341 127
1989 46 174 37616 135
1990 48 467 36 071 130
1991 43709 30 727 110

Source : Adapted from Annual Abstract Of Statistics - 1993
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The values shown for construction here are greater than those given for the
contribution to GDP arising from construction, since they also include any

'value added' that may have been contributed by an industry other than that
of construction.

In real terms the value of construction output remained steady throughout
the period 1981-1985, but picked up in 1986 to an amount 8% greater than
1980 in real terms. From 1987, the annual rise for the following three years
was 10%, 18% and 8% respectively, although this was met with a 5%
decline in 1990 and a further mammoth 20% reduction in 1991. Over the 11
year period the average increase in construction output in real terms has
been around only 1.2% per annum.

2.5 BREAKDOWN OF CONSTRUCTION OUTPUT IN THE UK

The value of construction output in the United Kingdom for the period 1981-
1991 is shown in more detail in Table 2.3, categorised into various sections
of new work and repair and maintenance work, both excluding housing, for
both private and public sector works.

Table 2.3 : Total Value Of Public Construction Output In Great Britain For New
Work And Repair And Maintenance 1981-1991 At Current Prices

New work New work | Repair/Maint | Repair/Maint | AN work All work
(exc housing) |(exc housing) [(exc housing) {(exc housing) | (exc housing) |(exc housing)

Year Public Output| % of GB Public Output| % of GB Public Output % of GB
1981 £3572 M 41.46% £3026 M 65.43% £6598 M 49.83%
1982 £3671 M 42.15% £3285 M 66.48% £6956 M 57.44%
1983 £3729 M 43.63% £3548 M 66.63% £7277 M 57.59%
1984 £3833 M 41.28% £3746 M 65.03% £7579 M 56.89%
1985 £3786 M 37.29% £3800 M 62.08% £7586 M 54.98%
1986 £3888 M 36.18% £3748 M 58.47% £7636 M 6§2.80%
1987 £3870 M 31.41% £4042 M 56.50% £7912 M 49.75%
1988 £4318 M 28.88% £4251 M 54.51% £8659 M 46.41%
1989 £5095 M 26.47% £4635 M 53.59% £9730 M 45.30%
1990 £5837 M 27.19% £5044 M 563.64% £10881 M 46.54%
1991 £5772 M 29.89% £4807 M 53.56% £10579 M 37.40%

Source : Adapted from Annual Abstract Of Statistics : Central Statistics Office -
1993
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Table 2.3 shows the differences in trends between private and public sector
works with the private sector output rising much more markedly in the new
work (excluding housing) category than in the public sector. Similarly, in the
repair and maintenance (excluding housing) category for public and private
other work, in 1982 the public sector (66%) had almost twice the amount of
value of such works over the private sector (34%); in 1991 the value of work
under this category is split fairly evenly (54% public & 46% private). It should
be noted that the repair and maintenance other works category
encompasses the majority of works that DLOs carry out in the provision of
services, for example, the maintenance of roads. The change in market
share of repair and maintenance works (around 25% swing in favour of the
private sector), again, show the effects of compulsory competitive tendering
legislation introduced in 1980 and significantly tightened since. This change
in market share between the two sectors is shown graphically in Figure 2.3.

Figure 2.3 : Divide Of Repair And Maintenance Work (excluding housing) Between
The Private And Public Sectors

Divide Of Repair And Maintenance Works (excluding housing) Between The Private And Public Sectors

The construction output in the United Kingdom arises principally from two
sources, namely, from Direct Labour Organisations controlled by Local
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Authorities and from Private Contractors. Direct Labour Organisations are
only engaged in public sector work and have to compete in competition
against private contractors. The graph shows the nature of the 'swing' from
the public to private sector since the introduction of Compulsory Competitive
Tendering Legislation. Public sector output will inevitably fall further still as
the legislation is extended into other areas of work and current thresholds
are further reduced.

2.6 LOCAL AUTHORITY FUNCTIONS

Local Authorities are creatures of statute. Unlike private sector companies a
Local Authority must point to a legal power before it can undertake any
activity. Private concerns are, generally, empowered to carry out anything
which is not legally prohibited. The failure to act within the powers or abuse
of such powers are, according to Bennet and Cirel (1992), "the separate links
of ultra vires", the term given to this phenomenon of having to possess
express authority to undertake any form of work. (8]

In simple terms two issues require to be addressed by Local Authorities
before embarking on any activity by way of municipal trading, without its
activities being held to be 'ultra vires'. Firstly, there needs to be an
expressed, or implied power to perform an activity, that is, the activity must
not be beyond the powers of the Local Authority and secondly, the power
must be exercised properly, that is not irrationally without following the
correct procedures or for the wrong motives.

It is of interest to note that in times of the single European Market and
harmonisation of all different types of legislation and standards across
Europe that the system prevalent in continental Europe is the same afforded
to private individuals or companies in the UK and the terms of the 'ultra vires'
principle do not apply in the strictest sense. Bennet and Cirrel (1992) go on
to say that even if the doctrine of 'ultra vires' was abolished in the UK then
the activities of Local Authorities would still be adequately controlled,
primarily by the existing powers which regulate the abuse of power. It is
therefore difficult to see the need for retaining the 'ultra vires' principle and
likewise the Local Authorities (Goods and Services) Act 1970 [°l, which is
discussed later in this Chapter, both of which appear to exercise
unnecessary control over the activities of Local Authorities - and to a much
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greater degree than our neighbours in the rest of Europe.

There are many functions carried out by Local Authorities which can be
extremely varied in nature. In Scotland these functions have been split
between Regional Councils, Island Councils and District Councils. Similarly,
in England functions have been split between Metropolitan County Councils,
County Councils and District Councils. The reorganisation of Local
Government in Scotland legislated for by the Local Government (Scotland)
Act 1973 divided the typical functions provided by Local Authorities in a
manner as shown in Table 2.4. [10]

Table 2.4 : Split Of Local Authority Functions In Scotland

REGIONAL COUNCILS DISTRICT COUNCILS
Education Housing

Social Work Environmental Health

Water Supply Refuse Collection And Disposal
Drainage Street Sweeping

Highways/ Transportation Leisure & Recreation

Strategic Planning Parks & Open Spaces
Industrial Development Libraries

Civil Defence

Museums and Art Galleries

Trading Standards

Burial Ground And Crematoria

Registration Of Births, Deaths, And Marriages

Building Control

Electoral Registration

Local Planning

Valuations District Courts
Community Charge Registrations And Collection Licensing
Tourism

Source : Adapted From Lothian Regional Council Annual Report - 1990

A number of these services previously provided as a matter of right by DLOs
are now required to be carried out under compulsory competitive tendering
legislation. Prior to looking at details of such legislation, a short history is
given in the next section of how one such widely recognised service (the
provision of and maintenance of roads) has evolved, to illustrate the
development of a typical local authority service through the ages.
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2.7 BRIEF HISTORY OF DEVELOPMENT OF ROADS AND
MAINTENANCE RESPONSIBILITIES IN THE UK

The Romans are generally given credit for being the first 'real' road builders.
The withdrawal of the Roman Legion's from Britain in AD 407 preceded the
complete breakdown of the only organised road system in Europe. During
the Dark Ages little or no effort was made to preserve the through roads, and
these soon fell into disrepair. O'Flaherty (1989) narrates that by the middle of
the 16th century road conditions were so bad that in 1555 the Parliament in
England was forced to pass an act "for amending the Highways being now
very noisome and tedious to travel and dangerous to all passengers and
carriages". [111 This was the first Act which provided by Statute for the
Maintenance of Highways. The 17th and 18th centuries saw a steady rise in
the amount of wheeled vehicular traffic. In the first half of the 18th century
formal construction of 250 miles (400Km) of roadway in Scotland by General
Wade took place. However, it was not until 1881 that the State accepted
financial responsibility for aiding the Highways.

Similarly, after much change in the early 20th century it was not until 1975
when the Local Government (Scotland) Act 1973 [12l came into effect that the
platform was provided to implement recommendations, many of which had
been made by Lord Wheatley in 1969. [13] One of the most important
recommendations made by Lord Wheatley was :

"Effectiveness - Local Government Services should operate on a scale which will
allow the provision of high standard services, coherent decision making and

adaptable and flexible service provision”.

The relationship between Central and Local Government has changed
dramatically since the mid 1970's. Acts of Parliament in 1980 and 1988
compelled Local Authorities to invite private companies to tender for works.
The service concept has therefore, altered dramatically, in the case of roads
and most other direct labour organisation functions and has followed a cycle
as follows :

» No provision of a service [up till 1880's]
 Provision of a service [1880's till 1980]
« Provision of a service under competitive conditions [1980 onwards]
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2.8 WHY HAVE DIRECT LABOUR ORGANISATIONS ?

In the case of roads, it can be seen that DLOs have existed in some form
since 1555 when parishes were required to supply labour and materials for
the purposes of maintenance. Other functions within Local Authorities have
similarly developed through time as particular service needs have arisen
within communities. Other reasons why DLOs have developed are the
benefits to the community that can be gained by having the retention of and
the ability to train a skilled work force to carry out specific local authority
works, the ability to respond rapidly to particular council concerns and
emergencies. Also the presence of DLOs serves to provide a marker against

which standards of service and costs of contractors in the private sector can
be judged.

Public services, however, have often attracted criticism and tend to be
vulnerable in view of the fact that all their activities are carried out in the
public arena and that in general the public perceives such works as being
'personally’ funded through rating or community charge taxation. Such
criticism of Local or Central Government is world-wide! For example, Table
2.5 shows details from a report carried out under the sponsorship of the
National Aeronautics and Space Association (NASA) in the USA of some of
the general public's perceptions of private vs public sector projects : [14]

Table 2.5 : Private vs Public Sector Projects

PRIVATE PUBLIC

Efficient Inefficient

On Schedule Behind Schedule

Within Budget Overrun Of Budget

Well Planned Poorly Planned

Competitive Non Competitive

Capable Managers Non Capable Managers

Good Performance Well Rewarded Good Performance Not Weli Rewarded

Source : Adapted From Murphy D.C., Baker B.N., Fisher D. : Determinants Of
Project Success : A Report Carried Out Under The Sponsorship Of NASA - 1988

Despite the comparison made, the successes and achievements of NASA (a

public body) are well known. The point to note is, however, that no matter
how successful in terms of profitability and meeting legislative requirements

Page 51



a DLO may be, it must also satisfy both the client's and the public's needs to

help ensure that the public in general perceive that DLOs offer an effective
service.

2.9 EFFECTS OF COMPETITIVE TENDERING LEGISLATION

In 1969, the former Ministry of Housing and Local Government published a
manual of principles of financial and management control for Local
Authorities for those carrying out work by direct labour. [151 The manual
made it clear that the main aim, to which all policy concerned with the
operation of a direct labour organisation should be directed, was that on a
year by year basis the department should provide a financial saving to the
local authority as against having the work carried out by private contractors.

Some 10 years later, the election of the conservative party in 1979 resulted
in radical proposals for change in Local Authority systems. Savage and
Robins (1990) describe the Government's policy as being one which would
implement such legislation in an incremental fashion in order to react to the
perception of Local Government as being inefficient, poorly managed,
lacking accountability and poor responsiveness to consumer demand. (1]

The aims of the policies, according to Painter (1991), were to cut public
expenditure, reduce the size of the public sector and constrain the powers of
the trade unions. [171 O'Neill (1991) goes on to state that that the objectives
of the policies were to replace the traditional style of the local government
system with the lean, hungry, efficient and cost conscious characteristics of
the private sector. [18] The core objective of central government in the 1980
Planning And Land Act of Parliament, introducing DLO legislation was to
ensure that DLOs were [19] :

" tested in fair and frequent competition with private sector contractors in certain

areas of work "

This legislation compelled Local Authorities to undertake a tendering
exercise in order to perform construction or maintenance activities with their
own workforces and retain the jobs of their own staff. Hence, if DLOs were to
win contracts under competitive conditions then public perception of DLOs
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would be one of a public service, carrying out necessary works whilst
providing that service with value for money.

According to Cross (1992), the law relating to Local Authorities has greatly
increased in recent years and he cites tendering as being [20] :

" once a simple administrative function which has become the subject of involved

legal provisions, set out in statute, statutory instruments, case law and circulars "

The principal legislation upon which the law of compulsory competitive
tendering is based is The Local Government Planning And Land Act 1980
[21] for construction and maintenance work and both the Local Government
Act 1988 [22] and The Local Government Act 1992 [23] for defined activities.
Other legislation which is directly relevant includes The Local Authorities
(Goods And Services) Act 1970 24]. Local Government Act 1972 [25], Local
Governments Finance Acts 1982 [26] and 1988 [27), The Local Government
And Housing Act 1989 [28] and The Environmental Protection Act 1990. [29]

Legislation is, of course, the primary method of statutory authorisation;
however, there are also other elements of subordinate legislation which are
also applicable. These include Statutory Instruments under both the 1980
and 1988 Acts and circulars from the Department of The Environment. Some
15 Statutory Instruments and 3 circulars from The Department of The
Environment are applicable to the 1980 Act and 27 Statutory Instruments
and 6 Circulars to the 1988 Act.

The Local Government (Planning and Land Act) 1980 was preceded by a
Consultation Paper issued by the Secretary Of State for the Environment in
August 1979. The result of the consultation exercise was the passing of the
1980 Act which had the stated objectives of improving the efficiency of Direct
Labour Organisations used by Local Authorities to carry out such works and
to subject the performance of those Direct Labour Organisations to
competition.

Cirel and Bennet (1992) [30] describe the Act as being Central Government's
first attempt at competitive tendering legislation and as a result it was never
a prime example of good legislative drafting. This is borne out in the judicial
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disapproval in the Scottish case of In Re Colas Roads (1991) per Lord Prosser
[31] where the confusing terms contained within the 1980 Act in relation to

other CCT legislation were criticised.

The 1980 Act came into effect in England and Wales on 1 April 1981 and
Scotland on 1 April 1982 and set out particulars in five main areas which
affect the manner in which a DLO can be operated. These are shown in
Table 2.6.

Table 2.6 : Five Main Areas Which Affect The Manner In Which A DLO Can Be
Operated

FIVE MAIN AREAS WHICH AFFECT THE MANNER IN WHICH A DLO CAN BE OPERATED
Requirements to keep separate accounts for each of the categories of work.

Requirements to obtain tenders for work above certain limits in each category.

Requirement to obtain tenders for work above certain limits in each category.

Requirement on the provision and publication of financial reports.

The power of the Secretary Of State to close down DLOs.

NhlajwWwinNn] =

Source : Adapted From The Local Government Planning And Land Act - 1980

Before the introduction of the legislation, Local Authorities could carry out
any work that they wished to undertake by themselves, without the need for
a tendering process to take place. Clearly, the principles of tendering for
work and financial accountability were 'new' concepts to the public sector.
Financial reports were required to be produced annually along with a
prescribed rate of return to be achieved. Furthermore, the Secretary of State
was given the power to close down inefficient DLOs.

Table 2.7 shows that the introduction of CCT legislation was directed across
a number of traditional Local Authority services including highways,
sewerage and other works of new construction.

There have been numerous changes to this legislation since 1980. Table 2.8
indicates the changes in the tender limit threshold values and 'percentage of
works less than the threshold value' that can be given to a DLO in Scotland
without the need for competitive tendering.
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Table 2.7 : Categories Of Work Affected By CCT Legislation

CATEGORIES OF WORK AFFECTED BY THE LEGISLATION

General Highway Works

General Water And Sewerage Works

Works Of New Construction, other than general highway works or general water and sewerage works,
the cost of which is estimated to exceed the prescribed limit.

4 Works of new construction, other than general highway work or general water and sewerage works,
the cost of which is estimated at below the prescribed limit required to be subject to 33.33%
tendering based on the previous year's turnover.

Source : Adapted From The Local Government Planning And Land Act - 1980

Table 2.8 : Present DLO Thresholds In Scotland (As Of 1/1/94)

PRESENT DLO THRESHOLDS 1982 1984 1988 1990
General Highways £ 100 000 £ 50 000 £ 25 000 £ 25 000
General Water And Sewerage £50 000 £ 50 000 £50 000 £50 000
Other New Construction £ 50 000 £ 50 000 £ 50 000 0
Maintenance Work €10 000 £10 000 £10 000 0

Source : Adapted From The Local Government Planning And Land Act - 1980 and
The Local Government(Scotland) Act - 1988

All contracts with an estimated value higher than the threshold figure must
be put out to tender. It can be seen how the value of the threshold has been
eroded by successive sets of regulations and by inflation. Local Authorities
may award a proportion of contracts falling below the threshold value to the
in-house DLO.

As the threshold has been reduced so has the proportion of work which may
be awarded in-house without competition below the threshold value. Table
2.9 shows the changes which have occurred in this respect. It should be
noted that for the small value of projects commonly undertaken by DLOs this
part of the legislation has had an extremely significant effect on the operation
of many DLOs.
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Table 2.9 : Percentage Of Contracts Below Threshold Value Which May Be
Awarded Inhouse - Scotland (As Of 1/11/94)

WORK CATEGORY

1982

1984

1988

1990

1991

General Highways

100 %

70 %

70 %

70 %

40 %

General Water & Sewerage

100 %

100 %

100 %

100 %

Other New Construction

62 %

40 %

40 %

Maintenance Work

100 %

40 %"

40 %"

* OR £ 300 000 (whichever was greater)

Source : Adapted From The Planning And Land Act - 1980 And The Local
Government (Scotland) Act - 1988.

The changes in thresholds for Scotland, to complicate issues further, have in
general tended to follow and mirror legislation which had been introduced in
England and Wales previously. For general highways work the timescales for
the changes to the legislation in England are shown in Table 2.10 to illustrate
the differences between the implementation of the legislation in England and
Wales compared to Scotland.

Table 2.10 : Present Thresholds Of General Highways Work And Percentage Of
Contracts Below Threshold Value Which May Be Awarded Inhouse - England (As Of

1/1/94)
GENERAL HIGHWAYS 1981 1982 1983 1987 1988
Present Threshold £ 100 000 £ 50 000 £ 50 000 £ 25 000 £ 25 000
% Below Threshold Which
May Be Awarded Inhouse 100 % 100 % 70 % 70 % 40 %

Source : Adapted From The Planning And Land Act 1980 And The Local
Government Act 1988.

Much comment has been written about municipal trading by Bennet and
Cirel (1992) and others and whether Local Authorities are able to engage in
it. or not. 1321 The Local Authorities (Goods and Services) Act 1970 affects
DLOs in so much that it dictates the choice of client that a DLO may carry
out work for. In the main, it restricts DLOs to operate within their own
authority and to work for other public bodies. The other public bodies are in
fact very limited markets for DLOs and include such organisations as New

Towns and Health Boards.
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The Local Government Act 1988 and The Local Government (Scotland) Act
1988 introduced further changes in relation to works which were to be
subject to competitive tendering and listed 'defined activities'. Any such
activity whose annual expenditure exceeded £100 000 would be subject to
the legislation. Defined activities included the collection of refuse, cleaning of
buildings, other cleaning, catering for purposes of schools and welfare, other
catering maintenance of ground and repair and maintenance of vehicles.

The legislation has changed dramatically since 1980 and clearly DLOs have
had to and will continue to have to alter their working practices in order to
survive in a competitive environment. Figure 2.4 shows the effect that CCT
legislation has had on the amount of work that a DLO can reasonably expect
to secure over the period 1982-1993 taking into account the continual
changes that have taken place in the legislation over this period. In order to
derive this representation a number of straightforward and realistic
assumptions have been made as follows :

» That prior to 1982, DLOs had a 100% monopoly of their market area

 That 10 % of projects undertaken are over £100 000

+ That 10 % of projects undertaken are between £50 000 and £100 000

« That 20 % of projects undertaken are between £25 000 and £50 000

 That 60 % of projects undertaken are less than £25 000

« That for work subject to competition, a 1 in 3 tender success rate is
assumed

The changes arising from the legislation have clearly had a dramatic effect
on the amount of work available to DLOs. Table 2.11 shows these effects,
based on the previous assumptions.

Table 2.11 : Effects Of CCT Legislation On Work Available To DLOs

Year Amount Of Work 'Avallable’ Amount Of Work ‘Lost’
pre 1982 100 % 0%

1982 93 % 7%

1984 73 % 27 %

1988 65 % 35 %

1991 57 % 43 %

Source : McLellan R. - 'CCT - Roads Maintenance' - ICE Seminar - Feb 1993
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Figure 2.4 : Effects Of CCT Legislation On Amount Of Work That A DLO Can
Reasonably Expect To Obtain

Bl Pubiic Sector Workioad

EFFECT OF CCT LEGISLATION ON AMOUNT OF WORK AVAILABLE TO DLO's ".93

In 1993, a typical DLO, based on the assumptions made above, would only
be able to obtain 57% of its pre-CCT workload. Clearly, with very limited
'outside’ markets available to DLOs the majority have had to shed a large
proportion of their staff and manual workforces and many have 'externalised'
(become privatised), or gone out of existence altogether. This reduction of
available work by some 43% can be compared with the apparent 25% swing
of work from the public sector to the private sector in the repair and
maintenance section of the UK's construction output.

The difference, 43% vs 25% can really only be explained by two factors,
namely :

« DLOs are achieving a higher tender success rate than would normally be
commercially viable by a private sector enterprise

« DLOs are undertaking extensive work in other market areas, probably
contravening the terms of the Goods And Services Act 1970, in order to
supplement previously reduced market share.
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2.10 DLOs VIEWPOINT ON COMPETITIVE TENDERING LEGISLATION

In the first instance it is worthwhile looking further into why the legislation
came about. Generally there are two main reasons put forward. Firstly, in the
1960's and 1970's there was much more work than labour available. This
resulted in Local Authorities paying 'over the odds' in terms of wages,
bonuses and conditions of service in order to retain the required employee
levels. While high employment continued this was acceptable but the down
turn in the UK economy in the late 1970's and early 1980's, with rises in
unemployment, made it important that DLOs be tested against the private
sector to prove that they were still providing value for money and appropriate
levels of service to the benefit of the rate payers, and central government
alike. Secondly, in the same period in the 1960's and 1970's private
contractors essentially had a free hand in the tendering market and all
contractors were busy; indeed if a contractor was available at all, the rates
for work were high. Competitive tendering was thus necessary to provide a
marker against which standards of service and costs in the private sector
could be judged. DLOs as a result of the legislation were effectively to
become trading organisations with accounts reflecting that status, required to
tender for the majority of major work contacts and manage their service
accounts based on valuation of the work done rather than actual cost.

However, over and above the need to operate as a trading body in
competition with private contractors, DLOs were required to achieve a rate of
return on capital employed. The rate of return on capital employed was a
requirement for each of the categories of work discussed previously, the
actual rate being prescribed by regulations by the Secretary of State based
on the rate of return on capital in British Industry as a whole and not just the
Construction Industry. Furthermore, if the target rate of return has not been
made by the Local Authority, the Secretary of State must be informed within
6 months. Should any DLO fail to meet the target rate of return in any given
area of work for three consecutive years the Secretary of State has the
power to order that this area of work should be closed down.

DLOs, apart from the trading account legislation imposed by competitive

tendering, are also subject to two other areas of control, namely pay and
conditions of service and Local Authority standing orders.
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The pay and conditions of service for workers employed in DLOs are
negotiated and laid down by the National Joint Council for Local Authority
Services (manual workers), whereas the pay and conditions of operatives in
the private sector are determined by different bodies, for example, the
National Joint Council for the Building Industry for builders. The Local
Authority negotiating bodies lay down fixed rates of pay and conditions of
service and local authorities cannot vary these although they do have
powers to negotiate bonus schemes at local level.

In broad terms the conditions of service of DLOs are better and hence more
expensive than those of comparable operatives in the private sector. Table
2.12 shows an example of this at 1984 prices. [33]

Table 2.12 : Comparison Of Pay And Conditions Of Service In The Public And
Private Sectors

PAY AND CONDITIONS OF SERVICE PUBLIC SECTOR PRIVATE SECTOR
Equivalent hourly rate of pay for a mason at standard £3.18 £3.03
performance
Holiday entitiement after 5 years service 35 days 29 days

(including public holidays)
Superannuation contributions by employer (per month) 16.8 % Not applicable
Sick leave entitiement after 6 years service 6 months full pay + £ 294

6 months half pay

Overall equivalent cost per productive hour £4.88 £3.83
Difference In Unit Cost +27 %

Source : Adapted From State Of The Art Report - Direct Labour : Municipal
Engineer, February 1985

It can be seen clearly that the overall difference in employment costs for a
typical local authority craftsman was approximately 27% higher than in the
private sector. Most DLO operations are highly labour intensive and
therefore to 'be competitive' with private sector companies DLOs need to
close this differential by better management, higher productivity and by
increased motivation of the workforce.

Before the introduction of the trading account legislation most Local

Authorities had Standing Orders which were designed to protect them as
employers of outside contractors. For example, rules governing the letting of
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tenders or the acquisition of goods or provision of services were normally
contained within the standing orders. Most traditional standing orders were
negative in nature in so much that they served to prevent something
happening - however, DLOs in many instances required positive standing
orders to enable them to do or direct something. Standing orders had to be
changed to reflect the trading account rules in so far as they require
committees to follow the trading requirements.

Local Authorities are further restricted by the Goods and Services Act 1970
which imposes limitations on DLOs with respect to who they can actually
work for; their counterparts in the private sector are not subject to the same.
Aspects of the legislation impose rules on Local Authorities on what factors
are considered to be acceptable or unacceptable with regard to possible
anti-competitive behaviour which may cause distorted competition. Such
regulations are quite specific and include rules for such items as making
available council depots, packaging of contracts, specifications and the rules
relating to the fact that there can be no requirement on contractors to break
even or make a profit within individual contracts.

Certain categories of cost may also be taken into account when evaluating
tenders. These include potential redundancy costs; additional costs as a
result of employing disabled people, apprentices etc; net costs as a result of
the cancellation of leasing, maintenance, service or supply contracts; the
cost of any losses which would be incurred if a successful contractor did not
make use of vehicles available, and costs arising from the immediate
payment of frozen holiday pay when staff are made redundant. The
regulations state how and to what extent each of these categories may be
applied and in general terms they are far from a 'lifeline' to DLOs who may
not have submitted the lowest tender for a particular contract.
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2.11 PRIVATE CONTRACTOR'S VIEWPOINT ON COMPETITIVE
TENDERING LEGISLATION

The Federation of Civil Engineering Contractors stated one year after the
introduction of competitive tendering legislation [34] :

" that while a few Counties have made strenuous efforts to increase the efficiency of
their DLO's, none sought to test that efficiency through adequate competition with
contractors and that even where competition has taken place, it has not always been
fair"

In a survey carried out at this time the Federation questioned the profitability,
in terms of rate of return on capital employed (ROCE), quoted by many Local
Authorities as having been achieved. For example, West Glamorgan cited a
ROCE of some 49.5% - this was, however achieved against no competition
whatsoever to check costs against the private sector. Furthermore, private
contractors expressed concern about the wide variation of interpretation of
the term 'capital employed'. Essentially capital employed consists of three
elements, namely, land and building, plant and stock. The calculation of
ROCE is shown in Figure 2.5. [35]

Figure 2.5 : Calculation of Rate of Return on Capital Employed (ROCE)

RATE OF GROSS COST OF ALLOWANCE FOR ALLOWANCE
RETURN TRADING MINUS WAGES MINUS  ANNUAL MINUS FOR STOCK
ON _ INCOME MATERIALS DEPRECIATION OF DEPRECIATION
CAPITAL - OVERHEADS CAPITAL ASSETS AT

EMPLOYED EXPENSES REPLACEMENT COST

(R.O.C.E.)

TOTAL CAPITAL EMPLOYED, INCLUDING WORKING CAPITAL, WITH LAND AND OTHER ASSETS
VALUED AT CURRENT MARKET VALUE AFTER BEING WRITTEN DOWN TO REFLECT PHYSICAL
DEPRECIATION

Source : Direct Labour Organisations: Implementing the New Legislation - The

Institute of Local Government Studies - University of Birmingham

Depending on how Local Authorities interpret the three elements there can
be fluctuations in the value of ROCE calculated. Wearne (1989) comments
that return on capital employed measures the percentage profit (after
depreciation) of a project against its capital cost. [36]

Page 62



The Federation of Civil Engineering Contractors have also expressed
concern at many of the practices being adopted by Local Authorities which
they deemed were leading to unfair competition giving advantages to DLOs.
Some of the practices considered unfair were in relation to the use of certain
contract clauses with respect to apprenticeship levels, health and safety
policies, policy approval, performance bonds, union only contract clauses
which created ‘'unfair' competition and occasions where tenders were
awarded to DLOs where they were not the lowest tenderer.

Central Government have since tightened up on these aspects through
revised legislation and these practices are much less likely to be found.

Section Two of this Chapter, which follows, discusses a case study of a
Direct Labour Organisation, namely, Lothian Regional Council's Department
Of Highways DLO. This analysis serves to demonstrate how one such public
sector organisation has addressed the changes occasioned by the
introduction of compulsory competitive tendering legislation in its approach to
business in competition with contractors in the private sector.

SECTION TWO : CASE STUDY

WORK OF LOTHIAN REGIONAL COUNCIL'S HIGHWAYS DEPARTMENT
DIRECT LABOUR ORGANISATION AND OTHER DIRECT SERVICE
ORGANISATIONS

In accordance with legislative requirements Lothian Regional Council
operates five DLOs/DSOs. These are the Highways DLO, Water/Drainage
DLO, Building Maintenance DLO, Cleaning and Catering DSO and Lothian
Fleet Services (Plant and Vehicles Maintenance). In the financial year 1989/

90 the work carried out by each of these groups was as shown in Table 2.13.
[37]

The Council operates three Direct Labour Organisations under the provisions
of the Local Government Planning and Land Act, namely the Highways DLO,
the Water and Drainage DLO and the Building and Maintenance DLO.
Highways and Water DLOs commenced operations under the Act on 1 April
1982 and the Building and Maintenance DLO on 1 April 1989.
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Table 2.13 : Work Carried Out By Lothian Region's DLOs/DSOs - 1989/90

DLO CATEGORY INCOME EXPENDITURE PROFIT/LOSS
Highways DLO £18.839 M £17.990 M £ 849 000
Water And Drainage DLO £2426 M £2327M £99 000
Building Maintenance DLO £1.266 M £1.297M -£31000
Catering DSO £512 000 £517 000 - £ 5000
Lothian Fleet Services £ 543 000 £ 663 000 - £20000

Source : Adapted From Lothian Regional Council : Direct Labour Organisation -
Annual Report And Accounts : 1989/90

Under the Local Government (Scotland) Act 1988 the council operate two
DSOs namely the catering and cleansing DLO and Lothian Fleet Services.
These and other defined activities in the Act are subject to competition in a
phased manner with different pre-determined starting dates for each function
for each authority. The catering and cleansing DSO commenced operations
on 1 April 1989 and Lothian Fleet Services on 1 January 1990.

The Highways DLO (INROADS) is by far the largest of the Council's DLOs/

DSOs. Table 2.14 shows the output of the Highways DLO over the period
1982- 1992, [38, 39, 40, 41, 42, 43, 44, 45, 46 & 47)

Table 2.14 : Details Of Lothian Region Highways DLO (INROADS) Output 1982 -

1992
YEAR TURNOVER | SURPLUS CAPITAL R.O.C.E STAFF STAFF
EMPLOYED manual salarled
1982/83 £14.426 M | £306213 £3.984 M 7.69 % 686 118
1983/84 £13588M | £445337 £4.043M 11.02 % 644 107
1984/85 £13.833M | £341178 £4.644 M 7.00 % 619 108
1985/86 £14.789M | £296535 £5.802 M 5.1 % 586 106
1986/87 £15.593M | £706573 £5611 M 12.6 % 579 105
1987/88 £18.062M | £586589 £5.906 M 9.9 % 584 97
1988/89 £18.417M | £860313 £5591 M 15.4 % 527 99
1989/90 £18.839M | £1026644 | £5.544 M 18.5% 492 97
1990/91 £20.331M | £-117169 | £5.403M 8.8 % 473 96
1991/92 £19.984 M £ 122 808 £5.035 M 10.0 % 463 86

Source : Adapted From Lothian Regional Council : Direct Labour Organisation -
Annual Reports And Accounts : 1982 - 1992
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The accounts for the Regional Council's Direct Labour/Service organisations
are prepared in accordance with the 1980/1988 Acts.

As can be seen from Table 2.14 INROADS have had to adapt to the
competitive tendering legislation imposed between 1982-90. In this period a
rationalisation of both salaried and manual staff has resulted in a decrease in
numbers of both by 18% and 28% respectively. This has been achieved in
contrast to an increase in turnover of some 31% during the same period.
Capital employed has also risen by some 39% between 1982-90, reflecting
in the case of the INROADS, a large investment in new plant and new
technology, keeping stock levels at a minimum and reducing land/buildings/
depots throughout the period. The Return on Capital Employed (ROCE) has
been in excess of that required by the legislation throughout.

Pre-Thatcher, INROADS, (or as it was known at that time, the Direct Labour
Organisation of the Lothian Regional Council Highways Department) has
been described by the present managers in retrospect, in a manner similar to
Bichard (1990), as a stereotypical local government department, in that it
was inflexible, status ridden, bureaucratic, monopolistic, defensive and
wasteful. [48] There was also the attitude from all levels of the organisation
that the future would always be there, since it was never considered that the
organisation would be exposed to competition. There were little formal
objectives other than to provide a pool of labour for weather emergency
purposes and to provide a range of other services to the public at large.
There were few incentives to be profitable or to do the job as quickly or
efficiently as possible. In fact, the organisation was paid on a cost plus
basis, whereby, the longer it took to complete a piece of work, the more
revenue they received. This is still true to this day in some areas of work
undertaken by DLOs which are exempt from CCT legislation - however, the
attitude to undertaking this type of work is now similar to that for contract
works.

The initial piece of legislation affecting INROADS position in the market was
the Local Government Planning and Land Act 1980. From 1 April 1992
INROADS were required to achieve a rate of return on capital employed and
the 1980 Act also gave the Secretary of State the power to close down any
DLOs which do not achieve this rate. More significantly, however, was that
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highway maintenance and construction contracts with an estimated value
above £100,000 were to be put out to tender, effectively breaking the
monopoly of work previously given to DLOs 'as a matter of right'.

To remain static was not an option for any DLO faced with competition from
the private sector. As Belasco (1990) states, it was a case of [49] :

" change or die ”

The required change was not simply an improvement on current methods,
but a transformational and revolutionary change.

In the early days, the management team saw the 1980 Act as a threat to
their security, and had proposed to simply reduce future investment in the
already antiquated and dilapidated plant and machinery, in order to attain the
required rate of return laid down by the secretary of state. During this time
and until 1984, the effects of the legislation had been relatively limited with
no real need for action. That year, however, saw the appointment of a new
Assistant Director and the lowering of the threshold limit at which contracts
were required to be put out to tender (from £100,000 to £50,000). He
dismissed the fears of the old management, and perceived the Act as an
opportunity which Inroads could capitalise upon.

The management team identified that the organisation’s present approach to
the business could not continue in the increasingly competitive market, and
estimated the closure of Inroads in 3 years should the system persist. The
previous management team was changed by replacing some of the more
entrenched managers with younger and fresher minds. A new post was also
created in the Commercial Manager with responsibility to install commercial
awareness into the operations of INROADS and monitor cash flows and
contract costs. It was this new management team of 15 managers, which
prepared to transform the old DLO into what they now perceive as a highly
competitive, civil engineering contracting firm.

The initial problem facing the management team was the way in which to

tackle the necessity of change. The first stage of the analysis took the form
of a series of detailed questionnaires which sought to identify problems and
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hindrances in the workplace. These were completed simultaneously by
teams of 2-3 people of management status. The total number of people who
were involved at this stage was approximately 40, of which all were of
supervisory or management status. Manual employee participation was
never considered; however, the management team recognised in hindsight
that such participation could have improved the quality of the action plans
and the implementation could have been smoother, quicker and more deep
rooted. The responses of the questionnaires were analyzed and the results
fed back to the senior management team.

Taking these on board, the management team participated in intense, offsite
workshop sessions, chaired by an industrial psychologist. The purpose of
these sessions was to diagnose further problems and create action plans for
the change. Techniques such as brainstorming were used to identify further
problems, solutions, and objectives.

The management team used Weisbord’s six box model as a framework for
analysing the organisation (Figure 2.6). [50]

Figure 2.6 : Weisbord's six-box model

Purposes:
What business are
we in?

Relationships: Structure:

How do we manage Leadership:
conflict among How do we divide up
people? Does someone keep

the work
With technologies? the boxes in balance?

Helpful mechanisms: Rewards:

Have we adequate Do all needed tasks

co-ordinating have Incentives?
technologles?

v

NVIRONME

Welsbord's Six-Box Organisational Modet
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This required diagnosing the formal and informal aspects of the organisation

taking the following into account : purpose, structure, rewards, helpful
mechanisms, relationships and leadership.

Weisbord argued that the larger the gap between the formal and informal
aspects of an organisation, the more inefficiently it was operating. INROADS
found the gap to be substantially large. One of the aims of the change
therefore was to reduce the 'grapevine' and maintain more formal
communication wherever possible.

Due to the nature of the change which was required by INROADS, they
specifically attempted not to limit the analysis to a few ‘familiar alternatives'
as Lindblom suggests. 511 The analysis was limited in that the cognitive
limits of the managers prevented all possible courses of action and their
outcomes from being identified. It may also be argued that the managers
were restricted by time (both to get the plans into practice as quickly as
possible and to maintain present operations of the organisation), thus
preventing the manager devoting all his time towards the change process
and costs.

The end result was a 2 year programme of 70 action plans, each with
individual deadlines. In selecting the use of action plans to bring about the
change, it may be argued, that the managers, to some extent, sought to
enforce a structure on the implementation phase. This, they felt, would give
them some form of control over implementation. The method may be
described as being structured in that each action plan detailed what was to
be implemented, when it was to be completed, and who was responsible for
its implementation. The action plans could be categorised into four broad
areas. However, due to the nature of the change, they tended to be inter-
related :

» Marketing

* Human Resources

« Communication

« Commercial Awareness

Of the 70 action plans which were set out, most were completed to a
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satisfactory level; however some were never achieved. The progress of
change was reviewed by regular management meetings where each
manager was required to present a report on the progress of each of the
action plans he was responsible for. Beer (1980) suggests that for an action
plan to achieve success, an enormous amount of activity must follow,
requiring much of managers time and energy 1521, This however was almost
impossible for INROADS management team who were required to maintain
their usual duties and responsibilities as their priority, with the change duties
coming a poor second.

The progress made by the action plans was evaluated in the next major
development encountered by INROADS. Having adopted a business
philosophy in their operations, INROADS felt the need to give impetus to
their future direction in the form of a strategic plan. The business plan was
compiled by the management team in a number of intensive offsite workshop
sessions. The management team participated in what could be described as
'vociferous yet fruitful discussions' regarding a number of issues.

Their first concern was to conduct a SWOT Analysis of INROADS. The
SWOT analysis enabled the management team to define their situation and
identify strategic business units which existed. They also tried to propose
possible courses of action for Inroads as a whole and for the strategic
business units individually.

As a result of the business plan exercise, INROADS underwent a facelift.
Until 1989, the organisation had remained under the DLO name. However,
there had been a number of articles in the local newspapers claiming that
many of the DLOs were losing money and some may be forced to reduce
their workforce. Anxiety and fear grew within the workforce of INROADS,
despite the fact that the organisation was remaining profitable. The tension
within the workforce prompted the management to create a new name and
corporate identify. Thus the name INROADS was adopted, and a new
corporate logo was designed, which is now used on all correspondence and
emblazoned on most plant and machinery. By doing so, the management
team were attempting to move away from the image of a bureaucratic and
inefficient DLO, to that of an efficient and complete contracting firm. It may
be argued that in changing the corporate image (due to the pressures of the
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external environment), demonstrates that the organisation existed in an open
environment and changes or developments in the environment would thus
cause repercussions in the organisation.

The business plan put forward a five year strategy for INROADS. However,
the management team were fully aware that annual updates would be
necessary in order to maintain its applicability.

Peters and Waterman’s (1982 ) 'In Search of Excellence' 53 was a key piece
of literature which influenced the manner adopted by INROADS throughout
the 'change' process. The eight characteristics of excellence put forward
provided the managers with frames of reference which could then be built
on. These were :

A bias for action

Close to the customer

+ Autonomy and entrepreneurship
Productivity through people

» Hands on, value driven

Stick to the knitting

Simple form, lean staff
Simultaneous loose - tight properties

It was found however that, due to the time and cost pressures enforced on
the managers, the search for possible courses of action and the formulation
of the action plans tended to merge in with the analysis stage.

The Case Study has shown that in order to survive and succeed in the
competitive environment INROADS had to make significant changes to their
organisational set-up since 1982. INROADS has examined its operations
through Action Plans and the formulation of a Business Plan which have
provided the platform to help build commercial awareness and to help
motivate staff and manual workers. The broad strategy which emerged
comprised of the establishment of a Mission Statement for the DLO, revised
approaches to improve communications, working relationships and
commercial, business financial control and image consciousness.
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Some of the key factors that INROADS adopted in managing the change
process are shown in Table 2.15.

Table 2.15 : INROADS Approach To '‘Change’

DESCRIPTION DETAILS

MISSION STATEMENT We are a civil engineering contractor committed to quality products and
services, customer satisfaction, value for money and progressive employee
practices

CUSTOMER PHILOSOPHY| « provide customers with a high standard of service through the integrity of
relationships and quality of product
+ enhancement and maintenance of customer satisfaction and trust

MANAGEMENT
PHILOSOPHY

effective leadership, motivation and communication

setting standards and objectives

achieve and reward efficient and effective resource utilisation

achieve good relations between all employees, customers and the community
inform people and train them in their role in the process

promotion of principles of commercial awareness

importance of good client relationships

FINANCIAL PHILOSOPHY | - to achieve and maintain the required rate of return on capital employed

IMAGE PHILOSOPHY « intentionally maintain a high profile supported by clean, tidy sites
- quality products and services delivered timeously

OPERATIONAL +» to adopt a project management approach to the management of projects to
PHILOSOPHY provide the best foundation to survive and flourish in the CCT environment

The work subsequently led to investigating the implementation of project
management planning and control procedures, the formulation of a quality
management system within INROADS, investigating the possibilities of
organisational restructuring to improve the efficiency and effectiveness,
along with the assessment of training requirements of manual and
supervisory staff.

2.12 APPLICATION OF CHAPTER TWO

The main theme of this chapter has been to review the changes in private
and public sector construction output, arising from the introduction of
compulsory competitive tendering (CCT) legislation. Essentially, this has
resulted in public sector construction contractors, who previously carried out
the majority of their works 'as a matter of right', now having to compete with
the private sector. Both sectors of the industry (private and public) are
considered in the light that they form the later study sample. (see chapter

nine).

A main objective of the chapter has been to consider the relative 'operating’
environments in which private and public sector construction contractors
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compete with each other. This helps understanding how both the private and
public sectors go about their business.

Future chapters will build upon the framework of this overview of the private
and public sector construction industry by looking at a variety of project
management procedures which might be utilised to help project managers
'bring in' their projects to the required standards.

A case study of how Lothian Regional Council's Highways Department Direct
Labour Organisation (INROADS) has managed change since CCT was
introduced and served to illustrate how one public sector construction
contractor has adapted since the early 1980s. In essence, A belief put
forward by Nackasha (1990) concisely describes the aims of how Direct
Labour Organisations must view the provision of their services [54} :

" the key to success in a global and turbulent environment business environment is to

perform locally with a global vision "

The main application of this chapter has been to explain from a broad
viewpoint how both the private and public sectors consider construction
projects, so that in future empirical chapters, an understanding of the use of
various project management procedures can be related to the particular type
of organisation under consideration, namely private or public. This is
particularly relevant, bearing in mind that a major element of the empirical
chapters (chapters ten and eleven), is to compare and contrast the extent of
use and application of a number of project management procedures between
private and public sector construction contractors.
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CHAPTER THREE : ORGANISATION PROFILE

3.1 SUMMARY OF CHAPTER THREE

The sub-system model for organisation profile, previously put forward in
Chapter One (Figure 1.5), along with its defined 'primary task' is shown again
for reasons of clarity.

Organisation Profile Sub-System

FEEDBACK FEEDBACK

PROJECT STRATEGY SET UP ORGANISATIONAL OPERATIONAL PERFORMANCE

STRUCTURE
PROJECT OBJECTIVES

Primary Task

' To set-up the most appropriate organisational form, or structure, for
operational performance '

The Chapter begins by looking into the reasons why construction contractor
organisations undertake projects. This is followed by a brief analysis of the
strategic considerations, including looking at different approaches to strategy
and strategic behavioural types, that have to be taken into account in the
overall management approach to projects.

Various types of cultures which may exist within organisations, including task
and role cultures are also looked at in an attempt to identify typical classes of
culture akin to private and public sector construction contractors.

The chapter concludes by looking at the organisational environment of

projects and several of the more common types of organisational structures
including functional, project and matrix forms.
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3.2 REASONS FOR UNDERTAKING PROJECTS

Barrett (1993) states that the principal reason for private practice firms being
in existence is to generate a profit. [!] Likewise, Wearne (1989) comments
that the major consideration in a commercial environment for a construction
contractor is the resultant profitability. [21 A different consideration put forward
by Newcombe, Langford and Fellows (1990) describes the primary task, or
objective, of a construction organisation as being able to obtain and execute
construction projects to the client's satisfaction whilst meeting stakeholder's
objectives, which also emphasises the overall need for an organisation to
make a return, or profit on its activities. [81 Lock (1987), however, postulates
that although projects have to be carried out within predetermined timescales
with defined performance criteria they are not all carried out for profit. [4]

There is a distinct difference in the reasons for undertaking projects between
the private and public sectors of the construction industry. The private sector
must satisfy a number of project objectives, including satisfying the Client,
but must generate healthy cash flow characteristics in order to survive and
give a return on the work that it has undertaken. On the other hand, the
public sector are still looked upon by the general public as providing some
kind of service, be it the provision of new drainage facilities, maintenance of
roads or other activities. Local Authorities are required to make a rate of
return on a large percentage of the works that they undertake. However, they
do not, as a rule have to worry about maintaining a healthy cash flow and
any profits, or surplus generated is normally ‘fed’ into the Council's overall
financial accounts and redistributed as best needed and not reinvested in
either the people, equipment or buildings of the service sector which may
have generated the profit.

3.3 STRATEGIC MANAGEMENT

Newcombe, Langford and Fellows (1990) describe the strategic element
within an overall construction organisation system as being that which
determines the long term direction of the organisation. [5] Barrett (1993), in a
similar fashion comments that the key facet of strategic management is the
quest for major decisions that affect the whole of the organisation and its
long term relationship with the business environment. [61 Perhaps, more
concisely, Langford and Male (1991) describe strategy as being the means to
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meet ends, that is concerned with achieving objectives. [7]

Strategic management is therefore concerned with managers making
decisions about a company's future direction. There are, of course, a number
of levels within an organisation where decisions made will affect company
strategy. For example, Newcombe, Langford and Fellows (1990) classify
three levels, namely, corporate, business and operational or project
strategies. [8] At the corporate level decisions about the organisation as a
whole will be made. Business strategy will involve looking into how an
organisation should operate in a particular market and operational or project
strategies will be concerned with aspects of individual projects which may
have an effect on the organisation as a whole.

Clearly, strategic decisions are made by many people within organisations
and not just necessarily by the Board Of Directors, as is commonly
misconceived in the industry. The strategist(s) role within an organisation, as
put forward by Langford and Male (1991) is shown in Table 3.1.

Table 3.1 : The Role Of The Strategist

ROLE OF STRATEGIST
Monitor, analyse and diagnose the environment in order to anticipate opportunities and threats

Assess the degree of risk associated with any opportunities in the environment

Assess the firm's strengths and weaknesses

tell Badl B4 o

Match the opportunities available in the environment with the firm's strengths whilst minimising the
weaknesses against possible threats

5. Develop strategies, decide amongst alternatives and allocate resources to enable selected strategies
to be undertaken

6. Monitor results and take corrective action via feedback

Source : Adapted From Langford D. And Male S. : Strategic Management In
Construction - 1991

Strategic management is one of the most important considerations for the
effective initiation of plans in order to subsequently seek to attain determined
objectives. Cleland and King (1988) have stated 9]

" strategic management is concerned with the design of the organisational mission,

objectives and goals and the implementation strategy whereby enterprise purposes

are attained "
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This quotation shows the importance of strategic management in relation to
an organisation's mission statement, which is always the pinnacle of a

company's business planning strategy and normally contained within the
company business plan.

The nature of strategy integrates organisational policies, procedures,
programmes and projects in to a balanced view of the short and long term
purposes of an organisation. It also relates the organisation's sense of
direction in terms of identity, character and purpose expounded in mission,
objectives and goals. Tripp (1987) discusses the combined activities of the
strategic planning, finance and project management functions in evaluating
and developing project plans. [10]

Projects play an important role as the foundation of attaining organisational
purposes. A project is usually a group of inter-related tasks to be performed
and should have well defined objectives and goals. If a project fails to meet
its time and cost schedules or its performance criteria then the
implementation of an organisational strategy will have been impaired.
Kerzner and Cleland (1985) have stated that [11] :

" effective strategic management means that organisational missions, objectives,
goals and strategies have been defined; an organisational design has been selected;
and functional supporting plans, policies, systems and procedures have been
developed in response to changing environmental conditions and enterprise

resources "
and they depict a model of an effective approach to strategic management

which is shown in Figure 3.1. Each of the layers in the triangle can be
described in the following manner.
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Figure 3.1 : An approach to strategic management

ORGANISATIONAL ¢
MISSION

PROJECT OBJECTIVES
(The desired future position )
of the project in terms of i
cost, schedule and technical X
performance.)

PROJECT GOALS: (Milestones leading
to the completion ofproject ' work packages'.)

PROJECT STRATEGY: (A plan of action with
accompanying policies providing general direction
on how resources will be used to accomplish project
goals and objectives.)

ORGANISATIONAL STRUCTURE: (The project-driven matrix
organisational structure, functions and processes.)

PROJECT TEAM ROLES: (identification, negotiation, and resolution of
individual and collective authority, responsibility and accountability.)

STYLE: (Project manager and project team member manner, knowledge,
skills and attitude.)

PROJECT RESOURCES: (Quality and quantity of nonhuman resources to support the project.)

Source : Kerzner H. And Cleland D I. : Project/Matrix Management Policy And
Strategy - 1985

The organisation's mission is basically a statement which describes the
businesses that the organisation is involved with. The mission of an
organisation should provide the impetus to design suitable implementation
strategies. Furthermore, the mission should be clearly articulated and allow
action to be taken based on it.

Project objectives are the end result of managing the financial, schedule and
technical performance of each task within a project in accordance with the
project plan. The accomplishment of the project objectives contributes
directly to the mission of the organisation.
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Project goals have to be established in order that during the management of
a project the measurement of specific elements of work carried out on
particular tasks on a time/cost basis to evaluate if the project's objectives are
being met. The successful completion of a particular element of work within a
project will mean that progress has been made towards the objectives of
delivering the project on time, within budget and to the required technical
performance.

According to Cleland and King (1988) [12]
" missions, objectives and goals are the triad of organisational direction "

However, in order for strategic management policies to be accomplished it is
necessary to support the triad by assigning organisational resources in
accordance with a correct project strategy. A project strategy is the design of
a system as a means of achieving the desired results and should encompass
a project plan providing a general direction on how resources will be utilised
to attain the project goals and objectives. The project plan should cover
project scope, objectives (such as technical performance, profit etc),
schedules, resources and finances. The plan should be designed to be
adequate as a standard against which the project's future can be referenced.

3.4 APPROACHES TO STRATEGY

Porter (1980) put forward a model which could be used to examine the
competitive environment of an organisation. [13] His belief was that the
primary purpose of a firm being in business is to obtain and sustain a
competitive advantage over other firms in the industry. Porter's model is shown
in Figure 3.2.

The basis of competition within the model is by means of three generic
strategies, namely, cost leadership, differentiation and focus.

The cost leadership style places emphasis on the cost control processes
within the organisation. The differentiation style is appropriate where firms
can offer uniqueness from its potential competitors. The focus style is where
an organisation concentrates on a particular niche market, in many
instances, a smaller specialist group of its overall workload.
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Figure 3.2 : Porter's Model For Structural Analysis Of An Organisation
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Source : Adapted From Porter M.E. : Competitive Strategy - 1980

Porter's approach to strategy is only one of the schools of thought available.
Ansoff (1965) put forward four 'growth vectors', namely market penetration,
market development, product(or service) development and diversification as
a strategic model for organisations. [14 These four vectors deal with a firm's
existing markets and give a means of assessing direction into new market
areas. Ansoff's model is depicted in Figure 3.3.

Figure 3.3 : Ansoff's ‘Growth Vector' Strategy

EXISTING

MARKETS

PRODUCTS
EXISTING NEW
MARKET PRODUCT
PENETRATION DEVELOPMENT
MARKET
DEVELOPMENT DIVERSIFICATION

Source : Adapted From Ansoff I. :
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A third different approach to strategy is the strategy-structure concept as
originated by Chandler (1966). [15] He defined strategy in terms of the degree
of diversification and geographic expansion adopted by the business.
Channon (1978) built upon and refined Chandler's work and classified an
organisation's strategy into three major dimensions, namely, diversification,
international activity and acquisition. [16]

Figure 3.4 : Channon'’s Classification Of Organisational Strategy

STRATEGIC ADVANTAGE

UNIQUENESS PERCEIVED LOW COST POSITION
BY CUSTOMER
m INDUSTRYWIDE
] DIFFERENTIATION OVERALL
E COST LEADERSHIP
Q
Q
=
£
—
PARTICULAR
SEGMENT ONLY FOCus

Source : Adapted From Channon D.F. : The Service Industries - Strategy, Structure
And Financial Performance - 1978

Diversification strategy can be sub-divided into two - the dominant business
strategy and the alternative, related business strategy. As the names would
suggest, the former involves an organisation staying predominantly within a
single market, but perhaps adding a few additional activities. The latter is
where an organisation's workload consists of a number of activities which
give a balanced overall business perspective.

International business is normally undertaken for one of two reasons, or a
combination of both, these being to increase growth or to offset fluctuations
within the organisation's home market.

Acquisition, as a means of growth is strongly related to the type and rate of
acquisitions undertaken by an organisation. It may be 'aggressive' in the
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open market or simply a strategy of internal development by expansion and
diversification.

3.4.1 Strategic Behaviour

Langford and Male (1991) discuss three varying typologies of strategic
behaviour put forward by Miles and Snow (1978) [17], Mintzberg (1979) [18]
and Ansoff (1987) [19 which they believe are of use in describing the
strategic behaviour of the variety of organisations prevalent in the
construction industry. These are shown in Table 3.2.

Table 3.2 : Strategic Behaviour Typologies

STRATEGIC BEHAVIOUR TYPOLOGIES (Newcombe, Langford and Fellows, 1991)

Miles & Snow (1978) Defenders : concerned with stability and efficiency

Prospectors : flexibility and exploitation of new market and product opportunities
Analysers : combines aspects of defenders/prospectors seeking to minimise risk while
attempting to maximise the opportunity for profit

Reactors : inconsistent and unstable behavioural strategy

Mintzberg (1979) Simple structure : direct supervision is its prime coordinating mechanism

Machine bureaucracy : standardisation of work processes is the prime coordinating
mechanism

Adhocracy : mutual adjustment through interpersonal interaction is the prime
coordinating mechanism

Divisional structure : standardisation of outputs is the prime coordinating mechanism

Ansoff (1987) Proactive systematic mode : strategic thinking and decision making is explicit
Proactive ad hoc mode : strategic thinking and decision making is implicit
Reactive mode : Emphasis is on minimisation of strategic changes

Source : Adapted From Langford D. And Male S. : Strategic Management In
Construction - 1991

Local Authority organisations can, in the main, be linked in terms of strategic
behaviour as being defenders, machine bureaucracy and reactive as per
Miles and Snow's, Mintzberg's and Ansoff's categories. Similarly, private
sector construction contractors can be likened to prospectors, analysers, ad-
hocracy and proactive.

3.5 ORGANISATIONAL ENVIRONMENT OF A PROJECT

The structure of an organisation is involved in determining how the resources
for a project are applied. Ruskin and Estes (1986) comment that
organisational factors greatly influence a project's success. [0l Despite this,
Melchers (1977) has commented that little attention appears to be given with
respect to proper organisational structures and procedures in the successful
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implementation of projects by the civil engineering profession. [21]

Before discussing organisational structures appropriate to a project
environment a definition of the term 'organisation’ in the project sense is put
forward. According to Young (1981) the term has four different, but related
meanings. [22] Firstly, it may refer to the systematic arrangement or division
of work between individuals or groups with the necessary allocation of duties
and responsibilities to allow common objectives to be achieved. Secondly, it
may relate to a cohesive social group with formal relations between them
who combine together to achieve common goals. Thirdly, it may relate to the
aggregation of human and material resources that can be distinguished as a
separate entity purposely combined together to achieve specific objectives.
Finally, Young states that the term may be referenced to the structure of
authority and responsibility relationships in a cohesive social system that is a
separate entity set up to achieve specific objectives.

The traditional model of an organisational structure is based upon three
organisational concepts, namely, the functional division of management, the
hierarchical concept of superior/sub-ordinate relationships and a number of
principles of management. In the project environment these basis concepts
are violated in the management of projects.

There have been significant advances in the introduction and development of
new organisational structures. Wallace (1963) identified four factors which
caused the onset of the organisational revolution [23] :

the technology revolution

competition and the profit squeeze

the high cost of marketing

the unpredictability of consumer demands

Grinnel and Apple (1975) put forward five conditions which would indicate
that the traditional form of organisational structure may not be the best for
managing projects. [24 Firstly, management may be satisfied with its
technical skills, but projects are not meeting time, cost and other project
requirements. Secondly, there may be a high commitment to getting project
work done, but great fluctuations in how well performance specifications are
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met. Thirdly, highly talented specialists involved in the project may come to
feel exploited and misused. Fourthly, particular technical groups or
individuals may start to blame each other for failure to meet specification or
scheduled dates. Finally, projects may be on time and to specification but the
groups and individuals are not satisfied with their achievement.

Sadler (1971) put forward a 'checklist’ addressing the questions that an
organisation should consider prior to formulating any form of organisational
structure. [25] His checklist explored a company's tasks, social climate and
relationship to the environment. Table 3.3 shows his questions.

Table 3.3 : Assessment Of Organisation Profile Requirements

SADLER'S SIX QUESTION CHECKLIST ON ORGANISATION PROFILE
1. To what extent does the task of the organisation call for close control if it is to be performed efficiently?

2. What are the needs and attitudes of the people performing the tasks? What are the likely effects of
control mechanisms on their motivation and performance?

3. What are the natural social groupings with which people identify themselves? To what extent are
satisfying social relationships important in relation to motivation and performance?

4, What aspect of the organisation’s activities needs to be closely integrated if the overall task is to
achieved?

5. What organisational measures can be developed which will provide an appropriate measure of control
and integration of work activities, while at the same time meeting the needs of the people and
providing adequate motivation?

6. What environmental changes are likely to affect the future trend of company operations? What
organisational measures can be taken to ensure that the enterprise responds to these effectively?

Source : Adapted From Sadler P. : "Designing An Organisational Structure” :

Management International Review Volume 11, Number 6 - 1971

Kerzner (1992) describes organisations as groups of people who must
coordinate their activities in order to meet organisational objectives and
comments that organisational restructuring is a compromise between the
traditional (classical) and the behavioural schools of thought. [26]

Before looking at the various forms of organisational structure, and in
particular the advantages and disadvantages of the project, functional and
matrix types, it is useful to analyse what different authors believe are the
most appropriate organisational forms for organisations carrying out projects.

The Association Of Project Managers (1984) believe that no one form of
organisation structure is applicable to all projects and that the three most
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appropriate forms, namely, functional, project and matrix all have
advantages and disadvantages. [27]1 Quite simply they advocate that the
simplest organisational structure that 'will meet the job' is the best choice.

Kerzner (1992) comments that project management utilises the systems
approach to management by having the functional personnel (the vertical
hierarchy) assigned to a specific project (the horizontal hierarchy). However,
he states that there is no such thing as a good, or a bad organisational
structure - only appropriate or inappropriate ones. [28] Peters and Waterman
(1982) further believe that the adoption of project management allows the
classical organisational model to be relaxed and therefore is an important
attribute of successful firms that are well adapted to today's turbulent end-of-
century environment. [29]

Reiss (1992) comments that the matrix form is a clever method of getting
people to start to think about projects as entities in their own right. [30] The
responsibility of these people is to 'push' the project across the matrix,
headed by the functional heads of each department. Hajek (1984) describes
that the matrix method has resulted in the reduction, or elimination of the
resource problems that are inherent in 'line' organisations. 311 Baker, Murphy
and Fisher (1988) and Menard (1981) succinctly describe project
management as a means of adopting a projectised, or matrix structure, both
of which are described as being more flexible and effective for achieving a
specific output while respecting limitations on cost, time and technical
specifications. [32. 331 Robbins (1993) further comments on the advantages
of the matrix form of structure. 34 Firstly, if matrix management is adopted
in a company it is likely to extend continually its technical excellence through
the efforts of functional heads. Secondly, it makes room for individuals
(project managers) who have a brief which is totally in line with the
customers' needs and interests, that is, in terms of finished project, schedule
and cost. Tatum (1981) believes that matrix management results in effective
management of construction projects and improved performance. {35 The
key improvement is identified as being the assignment of single
responsibility.
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Drucker (1973) puts forward a sensible reminder to all those who are
involved in looking into the appropriateness of organisational structures 361 -

" the test of a healthy business is not the beauty, clarity or perfection of its
organisation structure, but the performance of the people "

Therefore, when symptoms such as friction, frustration and attention occur,
these are clear indicators that the wrong kind of organisational structure has
been adopted.

3.6 CULTURE OF ORGANISATIONS

There are a number of different cultures and structural forms which can exist
in organisations. Graham (1985) [37], Galbraith (1971) [38] and Handy (1985)
[39] write of task and role cultures, a continuum of structural forms ranging
from classical to project and role, task, power and person cultures
respectively.

Graham (1985) typifies the organisational environment of a project into two
cultures, that of a 'role' culture and that of a 'task’ culture. [40] He likens the
role culture to that of a bureaucratic organisation and the task culture to
organisations who operate on an ad hoc basis. Table 3.4 shows Graham's
summary of the differences between role and task cultures.

Table 3.4: Summary of differences in Role v's Task Cultures

CATEGORY ROLE CULTURE TASK CULTURE
General management ethos | Logic and rationality Get the job done
Work norms Job description important job stresses individual sensitivity
to people and self-control over work

Source of power Position power due to job title Expert power due to knowledge
Pro and con Good for routine Good for innovation

Bad for innovation Bad for routine
Chlef Problem Change Control

Source : Adapted From Graham R.J. - Project Management Combining Technical
And Behavioural Approaches For Effective Implementation - 1985

Handy (1985), however, discusses four types of organisation culture. In
addition to the two types previously discussed, that is, the role and task
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cultures, Handy identified a power form of culture within organisations and
also a person type culture. [41]

In power type cultures the central person's role is critical to the organisation's
success and therefore control is centralised. Where an organisation may be
operating in an environment which may pose significant threats this can be a
useful cultural form.

In a person type culture, the structure of the organisation, unusually, is
focused around the individual. Emphasis is placed on the people within the
organisation and the management revolves around the knowledge and
expertise of a number of members of staff.

Schon (1971) considered that organisations are moving from a state of
'bureaucracy’ to a state of 'adhocracy', that is to say, organisations are
moving from the state of the well known, predictable and orderly to a state of
the less known, less predictable and less orderly. [42]

The management form most associated with stability is the classical
bureaucracy, whose working environment gives rise to the functional form of
management in which people are grouped into departments by functional
speciality. Graham (1985) states that there are three hallmarks of a
bureaucratic organisation which are in direct opposition to the principles
behind an ad hoc organisation. [43] These are shown in Table 3.5.

Table 3.5 : Hallmarks Of Bureaucratic And Adhocracy Organisational Structures

TYPE HALLMARKS OF BUREAUCRATIC AND AD HOCRACY STRUCTURES

BUREAUCRATIC Repeatability : same or very similar processes to produce same or similar products
Predictability : products and processes are known in advance
Boundedness : Each department has specific bounds for its part in the overall process

AD HOCRACY Non-Repeatibility : new products dictate new processes and vice versa

Non-Predictability : Totally different products may be discovered by experimentation

Non-Boundedness : Departments may not exist - people will perform variety of
different tasks

Source : Adapted From Graham R.J. - Project Management Combining Technical
And Behavioural Approaches For Effective Implementation - 1985

In a bureaucratic environment, the organisational culture is therefore itself
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repeatable, predictable and bounded. In an ad hocracy environment the
environment is not stable and a different organisational form is required to
manage the change which is constantly taking place.

Handy (1980), advocated, that to support this adhocracy, a culture will be
developed which is flexible and task orientated. [44] People will possess
many skills and move freely from one task to another rather than stay in just
one role. They will learn how to function in multi-disciplinary teams that are
formed for 'nonrepeatable’ tasks, such as individual construction projects, for
a specified period of time and then are disbanded. The reward system for
employees in such an environment must be linked to performance and
flexibility - unlike the bureaucratic case, where reward is normally based on
conformity.

Galbraith (1971) also identified and attempted to classify the continuum of
structural forms adopted by organisations. [45] He classified the various of
organisational structures as ranging from a functional organisation, to a
matrix organisation through to a project organisation. He cross-referenced
these forms of organisation to the authority and responsibility functions
contained within them. Figure 3.5 shows Galbraith's model.

Figure 3.5 : Galbraith's Hypotheses of Organisational Forms

Product Influence in
T decision making

Relatlve
influence

Functional influence In
decision making

Functional Dual Product / Project
—— Authority 4+_, Aut::rlty __+__ Authority ——
Structure Structure
Functional Dual information Product
’4— Reporting and —+i Reporting *"
System Reporting System System

Source : Adapted From Stone R - Management of Engineering Projects - 1988

The functional organisation is based on a sub-division of tasks, by function,
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for example planning and estimating. Each of these specialist functional
departments contributes to the product/project or service. It is recognised as

being suitable for organisations carrying out projects in a limited number of
markets.

At the opposite end of Galbraith's continuum is the product, or project form
which is suitable for organisations carrying out a range of products/projects
or services, for several markets. The product/project form is similar to the
bureaucratic form in the sense that its structure is hierarchical in nature, but
with focus on the product or project.

Graham (1985) describes both functional and product/project types of
organisational structure as being in a 'steady state', and not necessarily the
best form for managing projects where, much communication, flexibility and
responsiveness, rapid decision making and such like will frequently be
required. [46] He comments that the matrix form of organisational structure is
often advocated for such tasks.

Freemantle (1993) also puts forward a traditional versus task, or customer
oriented culture for organisations, which is shown in Figure 3.6. [47]

Figure 3.6 : Traditional vs Customer Serving Organisation Culture
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Source : Adapted From Freemantle D. - '‘Business Planning Handbook' - 1993
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Freemantle emphasises the need for having a positive approach to the
business with employees being encouraged to carry out their duties with the
maximum amount of freedom, which in most instances will result in properly
motivated people within the organisation.

3.7 TYPES OF ORGANISATIONAL STRUCTURES

Thomas, Keating and Bluedorn (1983) and Roseneau (1992) describe that
there are generally three forms of organisational structure which are
commonly prevalent, known as, the functional, project and matrix forms. [48,
49]

A brief diagrammatic representation and discussion on the advantages of the
functional, project and matrix types of organisation structure are now
considered. [50]

3.7.1 The Functional Organisational Structure (Figure 3.7)

Figure 3.7 : Functional Organisation

General
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Source : Systems Gap Working Report by the Association of Project Managers -
Closing the Gaps in Project Management Systems - 1984

This type of structure allows easy budgeting and cost control. Good technical
control is possible and flexibility in the use of manpower is provided with a
broad manpower base. Continuity of work in the functional disciplines is
another important factor and communication channels, vertical in nature, are
distinct in that each employee has only one person to report to. Quick
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reaction capability does exist, but this may be dependant upon the priorities
of the functional managers.

A disadvantage of this type of structure is that no one individual is
responsible for the total project and it does not provide the project orientated
emphasis necessary to achieve the project tasks. There is no customer focal
point which may lead to problems in the project environment. Ideas within
the organisation will tend to be functionally orientated with little regard for on-
going projects and project reporting will have difficulty in pin-pointing
responsibility. Decisions will normally favour the strongest functional groups
which can also lead to a decrease in motivation and innovation within the
structure.

3.7.2 Project Organisational structure (Figure 3.8)

In a project organisational structure the system provides complete line
authority over projects, that is to say strong control is present through a
single project authority.

Figure 3.8 : Project Organisation
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Source : Systems Gap Working Report by the Association of Project Managers -
Closing the Gaps in Project Management Systems - 1984

The project participants work directly for the project manager inducing a
more profit-conscious arrangement. Communication channels are strong
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with reaction time very short and expertise can be maintained on a given
project without sharing key personnel. Personnel will tend to be loyal to the
project resulting in better morale with product identification. A focal point is
also provided for external customer relations.

Disadvantages include the cost necessary to maintain this form of
organisation, especially where numerous projects are handled
simultaneously. Technology will tend to suffer in view of the fact that no
strong functional groups are present and project personnel may suffer a
possible lack of career continuity and opportunities.

3.7.3 Matrix Organisational Structure (Figure 3.9)

The matrix organisational form attempts to cross the project/product and the
functional approaches to departmentalism in order to get the best of each
and to allow the project manager to maintain maximum control over all
resources including cost and personnel.

Figure 3.9 : Matrix Organisation
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Source : Systems Gap Working Report by the Association of Project Managers -
Closing the Gaps in Project Management Systems - 1984

For each project, policies and procedures can be set up and tied into the
overall company policies and procedures. Rapid responses to changes,
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conflict resolutions and project needs are possible. The functional
organisations exist in their own right but have a primary responsibility to
support the project. Job continuity should be good and, because key people
can be shared, this also aids motivation. A strong technical base can be
developed and in general there is a very good balance between time, cost
and performance in such an organisational structure. Disadvantages include
the fact that possibly more administrative people are required in such a
structure, care must be taken to ensure that duplication of effort does not
occur as each project organisation operates independently and more initial
effort is needed to define policies and procedures. Functional managers may
be biased to their own set of priorities and the balance of power between
functional and project organisations must be controlled carefully as the
structure allows conflicting loyalties to be present. Rapid response time is
possible for individual problems, but overall matrix response time is quite
slow. The balance of time, cost and performance must be achieved across a
number of projects and this can create co-ordination difficulties.

3.7.4 Types Of Matrix Organisational Structure

The first application of the matrix structure was in the late 1950's in the
aerospace industry in the United States as a result of government
requirements for single point responsibility among and within contracting
organisations. There are a number of different forms of matrix organisational
structure. Knight (1977) identified three types of matrix organisation. [51]
These were the co-ordination model, the overlay model and the secondment
model.

In the co-ordination model all staff remain in their normal departments, but
organisational arrangements are introduced to enable cross-department
communications to take place, for the purposes of the project. A project team
is normally formed with representatives from each of the department
involved in the project reporting back to this project team. The project leader
in such a structure often appears to be in a co-ordinating role rather than
managing. Those people being co-ordinated have the right of direct access
through their line management to higher levels of the organisation who are
setting or co-ordinating the tasks to be performed. This, clearly, may lead to
problems.
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In the overlay model, staff members become members of two organisational
groupings, namely, members of functional departments within an
organisation providing specialist services for one, or a number of projects, or
as project managers with responsibility for the successful completion of the
project within time and budget constraints.

Finally, in the secondment model staff move from a functional department to a
project team for the completion of elements of the project requiring their
particular expertise. This may involve such specialist functional staff in
moving from one project to another on completion.

Lock (1987) in a similar approach to the classification of matrix
organisational structures advocated that there were two forms, these being
shifting or fixed. 52 In a shifting matrix personnel in the function departments
were shifted between projects depending on workload of projects. In the fixed
matrix form personnel in functional departments were always assigned to the
same project manager, whatever the project.

As has already been apparent, matrix structures are not without problems.
Davis and Lawrence (1977) reckoned that the matrix form is only appropriate
in extreme circumstances, in particular (53] :

« when two, or more sectors are critical for the organisation's success
(functions, products, services, markets, areas)

« where there is a need to carry out uncertain, complex and
interdependent tasks

« when there is a need to secure economics in the use of scarce human
resources, such that their use is shared and flexible

Handy (1981) reported that project teams can be a waste of resources when
a task can be handled effectively through the existing organisational
structure. [54]

A number of types of organisational structures have been considered and
the project manager must make a decision, based on the needs of a
particular project, which will be the most appropriate.
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3.8 APPLICATION OF CHAPTER THREE

The sub-system for organisation profile was portrayed as being the
mechanism for translating previously defined project strategies and
objectives into operational performance. The theme of the chapter was to
look at these factors with respect to organisation structures and the like
which might be involved in this conversion process in order to facilitate
improved efficiency.

The chapter consisted of two distinct parts. Firstly, the input to the sub-
system required a review to be undertaken of strategic management,
approaches to strategy and an investigation into the reasons why
organisations undertake projects. This allowed the 'thinking' behind private
and public sector construction contractors' approaches to projects to be
assessed. Secondly, the culture of construction contractor organisations and
the types of organisational structures that may be utilised in the setting up of
a project team were analysed to elicit the organisational alternatives to best
meet project objectives and strategies for a particular project.

In subsequent empirical chapters (chapters ten and eleven), an analysis into
the approaches adopted towards construction projects, along with the factors
considered most important in terms of project objectives, is carried out for
both private and public sector construction contractors. This will be
compared at a later stage, to the review given in this chapter, to assess the
current state of play within the industry with respect to how both private and
public sector construction contractors view issues related to organisation
profile.
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CHAPTER FOUR : PROJECT PLANNING AND CONTROL

4.1 SUMMARY OF CHAPTER FOUR

The sub-system model for planning and control, previously put forward in
Chapter One (Figure 1.6), along with its defined 'primary task' is shown here.

Planning And Control Sub-System

FEEDBACK FEEDBACK

TIME BASED PLAN IMPLEMENT IMPROVED EFFICIENCY
RESOURCE PLAN MONITOR BASIS FOR PROJECT CONTROL
PERFORMANCE PLAN CONTROL REDUCE UNCERTAINTY
RISK PLAN 1 ADJUST ¥ INFORMED PERSONNEL

WORK BREAKDOWN PLAN REPORT & COMMUNICATE
RESPONSIBILITIES/AUTHORITIES

Primary Task

' To operate effective planning and control procedures to manage the
project's time, cost and performance parameters '

This chapter is essentially divided into three sections, namely, section one
dealing with project planning, section two with work breakdown structures
and linear responsibility charts and section three with project control.

Section One begins by looking at the purpose of planning and how projects
can be represented in plan form after a modelling process has been carried
out. Planning techniques currently in use are briefly identified followed by a
description, in some detail, of the bar chart and network planning techniques.

The project network is considered extensively with respect to logic
constraints, time parameters and resource/cost parameters. The simple
computations involved in the various processes are referred to throughout.
Project schedules, which are the end result of the 'baseline’ planning process
conclude this section of the chapter.
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Section Two looks at work breakdown structures and linear responsibility
charts. The development of a work breakdown structure (WBS) and the
establishment of costs for each WBS element are discussed prior to outlining
the subsequent pricing out procedure. The use of linear responsibility charts,
or matrices. This facilitates a depiction in greater detail than a mere
organisational structure diagram, the responsibilities, authorities and
reporting structures in the project environment.

Section Three looks at project control. The principles of effective project
control are discussed and methods commonly used in the construction
industry for control are analysed including 'S' curves, performance analysis
and the 'earned value' concept. An analysis of management and cost control
systems (MCCS) concludes the chapter.
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SECTION ONE : PROJECT PLANNING

4.2 PURPOSE OF PLANNING

The purpose of utilising planning techniques is to express the work to be
done in a project against a time-scale and may include resources and costs.
Shapira and Laufer (1993) comment that planning in a construction company
is an ongoing process that is conducted through all stages of a project, from
inception to completion. [l This emphasises the point that planning also
comprises a monitoring and control function after initial 'baseline' plans have
been formulated.

Kerzner (1992) describes that without proper planning, a number of typical
consequences can arise in the execution of a project. [21 After project
initiation a period of wild enthusiasm will be experienced as the project 'takes
off'. However, with improper planning this will probably lead quickly to
disillusionment resulting in chaos on the project as work does not proceed in
a coherent manner and a search is made for the 'guilty parties'. More often
than not it will be the innocent who are punished (ie those not responsible for
correct 'planning’) and at this stage all concerned will probably be hastily
seeking a definition of requirements for the project, which should have been
the first step in the planning process.

Kerzner goes on to state that there are four basic reasons for project
planning. Firstly, planning will help to eliminate or reduce any uncertainty that
may be involved in the project. Secondly, the efficiency of the operations
involved should be improved by proper planning. Thirdly, a better
understanding of project objectives will be experienced by going through the
formal planning process. Finally, and perhaps the most significant reason for
planning at all is that it provides a basis for monitoring and controlling of the
work to be undertaken.

Planning enables the subsequent control of time, resources and costs in a
project. The major components of the planning techniques involved are
activities, activity durations, project timescale, work method, resources, costs
and values. The activities represent elements of work to be undertaken
which take time and consume resources. Activity durations are the times
required for the completion of particular activities in relation to the overall
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structure of the timescale of a project. Work methods employed in a project
must be expressed in some logical way in a project indicating the sequence
of operations and the inter-relationships of them. Resources utilised in a
project may be labour, machines, materials or money and project overheads
will also have to be allowed for at the planning stage. Costs and value are
closely related, with costs representing the amount of money expended on a
particular project and value the amount of money earned.

Harrison (1985) describes planning as being an essential element of
managing a project and serves many functions within the project
environment. 8] It is a means of organising the work of a project; deciding
who does what, when how and why; determining and allocating the
resources required; defining and allocating responsibilities co-ordinating all
the activities and the people involved; estimating time to completion and
controlling progress through the execution phase of a project. Planning
provides a basis for the budgeting and financial control of a project and a
means of imposing a sense of time consciousness on those involved and the
activities undertaken within a project.

Clough and Sears (1979) believe that the construction planning process can
be said to consist of three steps, namely, the determination of the jobs, or
activities to be undertaken, ascertaining the sequential relationships among
these activities and the presentation of planning information in the form of a
network. [41 Furthermore, they state that :

" project managers work within an extremely complex and shifting time frame, and
they need a management tool that will enable them to manipulate large numbers of
job activities and complicated sequential relationships in a simple and
understandable fashion - critical methods are just such expedients and constitute the
basis for the ensuing treatment of project time control. This method applies equally

well to all construction work, large and small, intricate and straightforward "
Reiss (1992) puts forward three simple objectives in project planning Bl :
¢ 50% Thinking ahead

« 25% Communication
« 25% Yardstick
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The value of planning is described as providing the opportunity and
motivation to think ahead about the project that they are undertaking. The
ability must be present to produce and communicate reports to project
personnel about proposed timing of activities and status. The plan also
provides a yardstick against which progress on a project may be monitored.

Harrison (1985) comments that planning, if carried out effectively, should
above all, help to complete a project is less time and money than would
otherwise be the case. [6] Kirschenman (1986) has stated that innovative
planning will be required for survival and growth in the construction industry
for the next decade. [1 As projects become more complex, planning
concepts and methodologies need to be implemented that will require more
effective resource management at the project level.

Dinsmure and Burgoine (1981) describe that the planning stage of a project
has six principal steps, these being (8] :

Definition of the work

Identification of responsibilities

Preparation of project plan

Development of project organisation

Determination of manpower requirements and project costs
Establishment of project administrative functions

Planning can therefore be summarised as comprising of two principal
phases, that is, the 'front end’ planning and the subsequent 'control' phase.
Initially it serves to set out a project in terms of time, resources and budget
parameters. Thereafter, project control may be exercised against the original
plan (or subsequently updated plan) and communicated to all relevant
project personnel to keep them informed of project status and allow
corrective action to be taken as necessary.

Laufer and Tucker (1987) comment that there is growing concern over the
failure of construction planning to achieve its goals even though considerable
resources are often allocated to it. [8] Despite the obvious benefits that can
be obtained from effective planning and control in the management of
projects, Rougvie (1987) describes the United Kingdom as having
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consistently shown a rather 'schizophrenic attitude' towards the planners and
the concept of planning itself. [10]

4.3 REPRESENTATION OF A PROJECT

In order that the thinking necessary to make decisions about the proper
planning of a project may be made confidently, a mental representation of
the project must be formed. The particular features of an individual project
must be modelled, the usual means of carrying out this process being to
utilise some form of planning technique. A project exists in time and is
effectively a sequence of events to be achieved. The project is said to be
complete when all these events have been successfully completed.

In 1947, Norbert Weiner was looking for a name for the emerging science of
control and decided on 'cybernetics’, a word derived from the Greek meaning
steersman. Weiner suggested a useful picture of the planning and control of
projects, that of a journey between two points. [111 Figure 4.1 illustrates this
analogy.

Figure 4.1 - Project Represented As A Journey Analogy

CONSTRAINTS

Point X

CONSTRAINTS

Source : Adapted From Jackson M .J. : Computers in Construction Planning and
Control - 1986

The project is considered as a journey between the two points ( x and y ), the
method of work is the route to be taken, the route map is the project plan and
the project manager is the navigator who will steer the ship. The Project
Manager is responsible for completing the journey successfully using the
resources available to him. The manager's success will depend upon the
completion of the journey and the costs involved. The analogy helps to
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identify and emphasise several important planning features of project
management. These are the interdependence of planning and control, the
required detail of plans, the need for forward vision, the need for rapid
reporting and the fact that plans are dynamic in nature.

Control of a project is impossible without a plan to check against. Planning
should therefore be considered as a process which extends into the control
phase. Effective control of a project consists of checking actual progress and
actual expenditures against envisaged values and taking the necessary
action to ensure that they actually mirror, or better the planned values. The
manager of a project will wish to be aware, but not in great detail, of the
strategy of the future of a project but will require a far greater detail of
planning to enable him to make decisions on matters immediately ahead on
the project schedule. Information from the past is usually necessary for
prediction of information into the future and also for corrective action to be
taken in the control phase. The classic approach to project control has
always relied on the principle of feedback. However, this is not in accordance
with the 'journey analogy'.

The journey analogy can be linked to the use of network analysis. Pilcher
(1992) looks upon a critical path network as being able to represent the logic
of a project as follows [12]:

" the network is really a project graph - a means of representing a plan so that it
displays clearly the series of operations that must follow in order to complete the

project ”

The main purpose of a control system is to provide a manager with
information on which he may make decisions relating to the future. It is
therefore appropriate that decisions are made on information which concerns
the future. In Project Management Information Systems, the feedback cycle
consists of observing data and comparing and acting upon the differences
between the actual and envisaged data. The time required for the feedback
process must not be such that the information is received too late for
corrective action to be taken, if necessary. It is imperative that plans are
changed and expanded during the currency of a project. If this process is not
carried out the plans will soon become obsolete and unacceptable for use on
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the project. It is clear from the above ‘journey analogy' principle, that for a

planning technique to be of use it must take into account all of the factors
outlined above.

Wearne (1989) describes alternative methods of organising the responsibility
for planning a project, as follows [13];

A central planning function, not directly responsible to the project manager
can plan it

One or more members of the staff from a planning section can be
temporarily allocated to a project manager

The planning can be left to the project manager

The planning can be left to the groups or individuals contributing work to
the project

In all instances, it will be the responsibility of the project manager to decide
upon which method will best serve the nature of the project to be
undertaken.

4.4 PLANNING TECHNIQUES CURRENTLY IN USE

Neale and Neale (1989) narrate that the main techniques currently in use for
planning or control purposes are bar charts, the line of balance principle,
linear programming methods and network analysis. [141 Each of the
techniques are now outlined briefly before looking further at bar charts and
network analysis methods.

Bar charts are best suited for projects which are straightforward in nature with
simple relationships between the activities. A bar chart also has the
advantage of being a relatively easy technique to understand.

Line Of Balance is a specialised planning technique for use in projects where
repetitive work is carried out such as the construction of identical floors in
high rise construction, or a large development of identical houses. This
method is an excellent one for relating resources, activity durations and work
progress on these types of projects.

Linear Programming is a specialised technique applicable for projects of a
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linear nature.eg-motorway construction and is in effect a time-chainage chart
of a project.

Network Analysis is a technique which can be used most effectively in
complicated projects where there are complex activity inter-relationships and
possibly external constraints. It is based on the drawing of the logical
relationships between the activities followed by the application of durations to
activities. Thereafter, simple computational processes determine those
activities which have the most critical effect on the overall project duration to
be determined.

A flow chart to assist in the selection of the planning technique for a
particular project, or part of a project, is depicted in Figure 4.2 and Table 4.1

summarises the main characteristics of the planning techniques.

Figure 4.2 - Flowchart For Selection Of Planning Technique

Does the
client require a
network ?

Yes Use network analysis
for the master plan

Is the job

Use line of balance
repetitive ?

Is the job
linear ?

Use a linear programme
(time chainage chart)

s the job
simple and
staightforward

Yes
Use a bar chart

Use of network analysis

Source : Adapted From Neale R.H. & Neale D.E. - Construction Planning - 1989
This diagram, however, oversimplifies the factors involved in the choice of

planning technique. Project personnel experience of particular techniques,
personal preferences and company policy all have a part to play.
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Table 4.1 : The Planner's Tool-Kit

sequential operations

Technique Planning uses Programme uses Progress control use
Bar chart Simple projects Good communicating tool Absence of explicit logic
Universally understood relationships limits
In common use usefulness
Good basis for resource Tedious to update manually
scheduling
Most computer systems
give bar chart from network
Line Of Balance Repetitive work Good communicating tool Useful planning tool
Demonstrates trade Difficult to show a lot of
interference detail clearly
lllustrates general pace
of work and trade
interference
Linear Programme | Linear products Good communicating tool of | Useful planning tool

Progress shown easily
if plan kept simple

Network Analysis

Complex projects
Management projects
Design management

Poor communicating tool in
network form

Usually converted to bar
chart for general use

Powerful control tool
especially for large numbers
of contractors

Forms basis of most

computerised systems

Source : Neale R.H. & Neale D.E. - Construction Planning - 1989

4.5 BAR CHARTS

The Bar chart, or more correctly the Gantt chart, was first utilised by Henry
Gantt in the early 1900's and has been the traditional management device
for planning and scheduling of many kinds of projects, notably in
construction. Bar charts are useful as a means of displaying simple activities
plotted against time (or money). A barline in a bar chart represents the
amount of work required to be carried out within a particular time period on a
particular activity. Project progress and definition of specific work to be
carried out to achieve an objective can be clearly depicted on bar charts. The
basic form of bar chart is an excellent means of relating activities in a project
to time, but it does have a number of shortcomings as a planning technique.

Bar charts do not show the inter-dependence of activities or relate them to a
location. The rate of progress within each time bar cannot be ascertained
and the results of a late or early start of an activity cannot be shown. The
technique also does not provide a basis for the determination of activities
which have no flexibility in their durations and those which have float. True
project progress is not portrayed as individual activities, behind schedule,
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may not mean that the overall project schedule is behind.

Simms (1987) indicates several limitations in the use of barcharts. [15] Apart
from the main problem in not showing directly how different activities are
connected he states that barcharts were not designed to have links shown
between activities; here diagrams are better to show the overall inter-
relationships.

According to Clough and Sears (1979), the basic bar chart is not an
adequate planning and scheduling tool in that : [1€]

" it does not portray a detailed, integrated and complete plan of operations "

A development of the bar chart to take account of the inter-relationships of
the activities was put forward by Karol Adamiecki in 1931 and termed the
Harmony Graph. [171 This was effectively a bar chart rotated by ninety
degrees with a vertical time-scale, a column (movable strip) for each activity
in the project and was an effective means of showing the activity inter-
relationships. This development was completely overlooked, it seems, and it
was not until the late 1950's that further advances were made with regard to
procedures relative to planning and control disciplines.

Further alterations to the basic bar chart can be made to overcome its
inherent deficiencies. For example, the bar chart can be used to show the
slack, or float time associated with a particular activity by extending the bar
with an 'empty' portion. Normally the activities which depict the critical path
for a project (and have no float) would be placed at the top of the bar chart.
All other activities with float would be placed below in ascending order of
total float. However, although total float can be indicated for each individual
activity it is important to realise that the total float is actually shared between
activities and utilising some of the float in one activity will affect the float
available in others.

Another form of bar chart termed the 'hybrid' bar chart depicts the critical
activities at the top of the chart as per the float-linked chart, but with the
other activities constructed below in consecutive-job order. Empty bars can
be added to show either total float (same problem as above) or free float.
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A method of adapting bar charts to show the interdependence of activities
called the 'stage-chart' was put forward by Oddey (1981). [18] This involved
the linkage of related activities by vertical lines within the bar chart. This
method although satisfactory for very simple bar charts can easily become
very complicated and is ineffective where numerous inter-relationships are
present between multiple activities.

Lockyer (1984) [19], Battersby (1970) 1201 , Baboulene (1970) [21] and others
have identified at length the advantages and disadvantages of the use of
barcharts as opposed to network diagrams. In particular, Baboulene lists a
direct comparison of a number of important characteristics of barcharts and
networks which are shown in Table 4.2

Table 4.2 : Comparison Of Barcharts And Networks

NETWORK BARCHART

Logical planning of activities is separated from time Planning cannot be separated from scheduling
scheduling

Inter-relationships of activities throughout the project | Very few relationships shown
(including those of outsiders such as sub-contractors)
can be clearly seen

All the effects of any delay, change or emergency can | A few of the more immediate effects traceable
be quickly traced

May have to be re-timed from any point, but rarely Frequently becomes completely out of touch with
re-drawn reality

Total resource requirements, and when particular Very limited in this respect

resources required, known in advance

Available spare time systematically calculated and No planning of spare time

allocated

Critical activities and bottlenecks highlighted No identification of these - ‘crash’ resources may be

wasted on non-critical jobs

Problems are foreseen, decisions taken in good time, | Last-minute or late owing to limited view ahead
promises kept

Overall costs minimised subject to policy No counterpart

Source : Adapted From Baboulene B. - Critical Path Made Easy - 1970

Reiss (1992), in a different approach, expresses the differences between
barcharts and network diagrams by considering their characteristics in
relationship to timing, logic, familiarity and presentation, four of the most
important functions of any form of planning technique. [221 His representation
is shown in Table 4.3.
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Table 4.3 : Characteristics Of Barcharts And Networks

CHARACTERISTIC BARCHART NETWORK
Timing Shows timing clearly Does not show timing clearly
Logic Does not show logic Shows clearly which tasks depend on
others
Familiarity Most people are used to Barcharts Most people are not used to Network
diagrams
Presentation Can be scaled down to A4 size Plans are hard to read and quite large

- Source : Adapted From Reiss G. - Project Management Demystified - 1992

4.6 HISTORY OF DEVELOPMENT OF NETWORK PLANNING
TECHNIQUES

In the late 1950's three independent developments were taking place in the
network analysis field.

In 1955, in the UK, Andrew of ICl was using 'a controlling sequence duration'
for scheduling maintenance and the Central Electricity Generating Board
(CEGB) devised its 'minimum irreducible sequence' in 1957. Both these
operations involved techniques similar to the Critical Path Method, using the
activity on the arrow method.

In 1956, the American chemical firm E | Dupont de Nemours and Company
started to look at new ways of scheduling projects. Walker, of this company
and Kelley, of Remington Rand produced the Critical Path Method (CPM) in
1957. The first test was made in 1958 when network analysis was compared
with previous means of scheduling in the construction of a chemical plant. In
March 1959 the new method was applied to a shut-down at the Du Pont
works in Louisville, Kentucky, USA and the non-productive time was reduced
from 125 hours to 93 hours. The technique focused on the activities in to
which the work of a project could be categorised and was referred to as
'activity-on-the-arrow'. The method featured a single time estimate for each
activity and also allowed a cost to be associated with that duration. A second
set of duration/cost data called the ‘crash' time and cost could be defined for
situations which required expediting. Therefore, the most economical means
to shorten project durations could be determined.

Levine (1986) narrates how these initial systems were developed through
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time, to meet the needs of specific organisations. 23]

In 1958, The Programme Evaluation Review technique (PERT) was devised
for the Polaris military project by the Program Evaluation Branch of the
Special Projects Office of the US Navy, helped by the Lockheed Missile
System Division and the consultants Booz-Allan and Hamilton.

This method was ‘event-orientated' with events being represented as
milestone points and connected with arrows to show the relationships, the
arrow depicting the duration between each event.

The time durations in this method were expressed as three estimates per
arrow, namely, the pessimistic duration (10% likelihood), the most likely
duration and the optimistic duration (10% likelihood). The calculated duration
was evaluated by the following formula :

Calculated Duration = Pessimistic + (4x most likely) + Optimistic

6

Graham (1985) gives advice on the facts to be taken into account in the
calculation of the three time estimates. [24 Statistical evaluation of these
durations allow the determination of the probability of meeting any scheduled
completion date for a project.

Following the development of these techniques Professor John Fondahl of
Stanford University, in 1958 developed an alternative 'activity-orientated'
approach called activity-on-the-node (AON). This was similar to AOA, except
for the graphic representation where activities are referenced by their own
node identification rather than by their preceding and succeeding activities
as in AOA. This method was somewhat forgotten about until 1973, when, in
its original form it proved to be the technique used in most microcomputer
programs. The AON method has gained favour because it allows activity
relationships to be shown without the need for use of 'dummy’ activities as in
AOA.

In the USA the Department Of Defence (DOD) [251 and Department Of
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Energy (DOE) [26] issued guidelines for a PERT/COST technique. This in
reality was a CPM/COST technique based on the AOA method and

established certain cost-tracking parameters as required for certain of their
contracts.

A further development in network planning techniques occurred in 1973 with
the creation of the Precedence Diagram Method (PDM).This method allowed
more complex modelling of the relationships between the activities than in
AOA or AON which only allowed start-finish relationship to be modelled pre-
supposing that the predecessor activity would have to be completely finished
before the successor activity could commence and also that the successor
activity started at exactly the same time as the predecessor ended. The AOA
and AON methods did not therefore depict reality and would have to be
manipulated to model the project properly. The PDM technique allows start-
finish, start-start, finish-finish conditions to be modelled which can be applied
with, or without lead/lag times between activities thus giving the planner a
much more powerful tool in relation to real-life modelling of projects.

Kharbanda and Stallworthy (1983) set the scene in the year 1974 [27]:

" the project network method is the most powerful technique yet developed for
planning and scheduling a project, but ... it has not yet been proved as useful for

monitoring and controlling a project "
Furthermore, they state, :

" whilst remarkable advancement has been achieved in the area of networking
techniques and sophisticated reporting, the rate of successful utilisation of such

systems has not attained a comparable growth "

In 1975, in the USA, the Department Of Defence issued Specification 7000.2
called the 'cost schedule control system criteria’' (c/scsc). The DOE also
introduced a system called 'performance measurement system'. These
systems were effectively developments from the PERT criteria which fell into
disuse in the 1960's. The nature of these 'mew' systems was that cost
planning and tracking would be based on the ‘'earned value' of the work
planned or performed to ensure integration between the amount of work
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completed and the cost to complete that amount of work within a particular
time. The introduction of the 'earned value' technique requires that the

measurement and reporting of cost progress be integrated with that of
schedule progress.

Lockyer (1984) states that despite the difficulties associated with Gantt
charts, the ability to translate a network into a Gantt or barchart valuable for
four reasons. [28] Firstly, it allows the plan to be more readily understood by
'unskilled' persons at all levels. Secondly, progress can easily be displayed
on it. Thirdly, the meaning of float and activity times can be understood by
examining a barchart. Fourthly, it allows simple resource allocation and
subsequent more detailed resource allocations to be carried out.

Simms (1987) narrates that at one time planning project activities was limited
by the notation available. [29] Visual representation in the form of barcharts
afforded a useful scheduling and control tool but (with the exception of the
very simplest cases) it was never possible to indicate all the complex
relationships and sequence dependencies between activities. He states that
the introduction of network diagrams overcame this problem.

The use of network techniques is not without problems. Stone (1988)
comments that a network analysis might look more impressive than a
barchart, but it might end up confusing the originator as well as the project
team! [30] Furthermore, Barrett (1987) states that [31] :

" A critical path network is not an accurate representation of reality "

It predicts the start times of activities from estimates of the time necessary to
carry out preceding tasks; a schedule derived from such predictions might be
quite unrealistic in view of perhaps parallel activities which cannot run
simultaneously in view of resource limitations.

Pinnell (1980) comments that network based scheduling is seldom used or
understood in spite of over twenty years availability. [321 He states that the
most effective way to increase the use of such methods is for everyone to
understand the basics, before attempting sophisticated computer technology.
Schlomo (1974) describes the inadequacy of network analysis and resource
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allocation techniques in producing a workable schedule for site
management. [33]

Tavakoli and Riachi (1990) carried out a survey of the use of network
techniques in 400 companies. [34] The results were compared to a similar
survey which had been carried out 15 years earlier. Their use had increased
and was also found to be more effective. The increase in use had been
assisted by the availability of good project management planning and control
software and better educated personnel. Where network analysis techniques
were not used, the main reason appeared to be the lack of support from
employees. Jaafari (1984) comments that despite c