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Abstract

ABSTRACT

Increased globalised competition and the need to meet continuously changing
customer requirements has forced the UK construction industry to consider its
practice. The industry has been repeatedly criticised for its inefficiency,
fragmentation, profitability, and lack of co-ordination and communication by
many governmental and institutional reports (Phillips, 1950; Emmerson, 1962;
Banwell, 1964; Gyles, 1992; Latham, 1994; Egan, 1998). Latham and Egan cited
that process improvement and learning from the manufacturing industry could aid
the prevailing situation. Following such recommendations, a number of
construction clients started developing their own design and construction process,
including BAA (British Airports Authority), BAe (British Aerospace) and London
Underground, as a way to improve the prevailing situation. An appraisal of these
industrial approaches highlighted a common structure that contributed to the
development of the Generic Design and Construction Process Protocol (GDCPP).
This research project, led by the University of Salford, proved to be the impetus

for a flurry of other construction companies to remodel their processes.

However, the success of a construction project is not always directly attributed to
the performance of the new project process, and vice versa. Framed in these
terms, how can the effectiveness of implementing a new design and construction
project process be measured in recompense to this growing trend of process

improvement?

Construction performance measurement today is myopic. For too long,
construction organisations have focused on short-termism. If they are to remain
competitive, they need to embrace broader issues other than the traditional time
cost and quality metrics of construction performance (Love & Holt, 2000). They
must also consider the performance of the project process itself (Neely et al, 2000)
as to determine the true barriers to success, be that the process itself or
implementation factors. However, there is at present a lack of understanding on

how the measurement of project processes should be approached. This is
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attributable in part to the absence of publicly available information, and in part to
the inherent difficulty of measuring a complex and creative process. This thesis
describes the development of the project process evaluation (PPE) framework that

aims to address this research gap.

Literature reviews and a scoping survey questionnaire were used in this research
investigation for the discovery and building of the PPE framework. The
framework consists of five steps, which guides the user from the identification of
performance indicators governing the selection of the new project process,
through into a knowledge-learning domain in order to improve upon future
projects. A case study research strategy was then used to test and validate the
model, which employed various research methods to collect both qualitative and
quantitative data for the study; the Process Protocol was deployed on the case
studies in order to certify the framework. The resulting PPE framework provides
an original, prototypical solution to assessing the effectiveness of implementing a

new design and construction project process.
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Chapter 1: Introduction

CHAPTER 1: INTRODUCTION

1.0 Context and rationale

This thesis investigates the effectiveness of deploying a new design and
construction project process through performance measurement. It is the purpose
of this chapter to provide an introduction to the subject and the contextual
background of the research. It begins by illustrating the growing need to improve
the performance of the UK construction industry, as illustrated by many
governmental and institutional reports. These reports prompted the emergence of
a number of new initiatives, including drives for process improvement and to
learn from the other industries such as manufacturing (Latham, 1994; Egan,
1998). In addition, the lack of understanding on how to measure the performance
of construction project processes is also highlighted. Therefore, the need for
industrial and academic guidelines or examples of how to approach the subject of
measuring the effectiveness of implementing a new design and construction
project process is conveyed as timely. This leads to the generation of a novel
research need. The outline research design of this thesis is described to inform the
reader of the content of the enquiry and to provide an initial structure towards

achieving the research aim and objectives.

1.1 Research focus

The UK construction industry is under increasing pressure to improve its practices
(Hill, 1992; Howell, 1999). It has been continuously criticised for its less than
optimal performance by several government and institutional reports, such as
Phillips (1950), Emmerson (1962), Banwell (1964), Gyles (1992), Latham (1994),
and more recently, Egan (1998). Most of these reports conclude, time and time
again, that the fragmented nature of the industry, lack of co-ordination and
communication between parties, the informal and unstructured learning process,

adversarial contractual relationships and lack of customer focus is what inhibits
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the industry’s performance. In addition, construction projects are often also seen
as unpredictable in terms of delivery time, cost, profitability and quality, and in
addition, investment into research and development is usually seen as expensive

when compared to other industries (Egan, 1998; Fairclough, 2002).

According to Howell (1999), the “inefficiency’ of the industry has tended to be the
way of life. This may be due to the fact that none of the reports have been
sufficiently acted upon apart from the Latham (1994) and Egan (1998) reports. As
Latham (1994) points out “...some of the recommendations of those reports were
implemented... but other problems persisted, and to this day, even the structure of
the industry and nature of many of its clients has not changed dramatically.’
Therefore, Latham (1994) suggests using manufacturing as a reference point, and
Egan (1998) in his ‘Rethinking Construction’ report, recommended process

modelling as methods of improvement.

The ability and transfer of practices and theories from other sectors, as suggested
by Latham (1994), has since been a constant subject of discussion following the
publication of his report. Some construction practitioners are adamant that their
industry is unique and that the translation of principles cannot be adopted whole-
heartedly. Ball (1988) highlights some of the most common arguments used to
distinguish construction from other industries: -

e The one-of-a-kind product

e The spatial fixity of buildings

e On-site production

e Dependence on land for determined price

e The requirement for long-life expectancy

e The inexperience of clients

e The merchant/producer role of companies

e The overwhelmingly domestic industry

e The masculine stereotype of workforce

e The long cycle from design to production

e The high cost of the projects

e The amplified reaction in economic crisis
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e The labour intensive production

e The fragmentation of the industry

In contrast, there are also many practitioners and academics that believe that the
construction industry has much to learn from manufacturing. Howell (1999) goes
as far as to suggest that this learning could be a two-way learning process;
manufacturing could learn from construction in areas such as project-based
management, and construction could learn from manufacturing’s developed and
developing solutions, to improve its competitiveness. According to Koskela
(1992), Love et al (1996), and Kornelius and Wamelink (1998), manufacturing
has been a constant reference point and a source of innovation in construction for
many decades. Solutions that have been recommended to help overcome the
problems of construction include industrialisation (i.e. prefabrication and
modularisation), computer-integrated construction, robotics and automated
construction (Koskela, 1992; Love & Gunasekaran, 1996; Kagioglou et al,
1998a). However, their implementation in manufacturing is still well advanced in
comparison to construction. Koskela (1992) believes that the underlying theories
and principles of manufacturing should be harnessed in order to deliver the full

benefits to construction rather than the ‘technological solutions.’

The realisation that the construction industry might not be as unique as it was
traditionally thought has initiated new research in recent years. In particular, this
stance led to the development of the ‘Construction as a Manufacturing Process’
research fund under the Innovative Manufacturing Initiative (IMI) sector of the
Engineering and Physical Sciences Research Council (EPSRC, 1998) to continue

and expound upon current thinking.

There now appears to be a new phenomenon that is being steadily exploited
within construction companies alongside the new technologies taken from
manufacturing. It is based upon the development and use of fundamental core
processes, with great emphasis upon the basic theories and principles underlying
the design and construction process in order to improve the efficiency of the

industry. Egan (1998) highlighted this factor by reporting that due the fragmented
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nature of the construction industry, very little work had gone into process
modelling. Manufacturers are accustomed to taking a process view of their
operations; they usually model both discrete product activities and holistic high-
level processes for both internal and external activities. In particular, there has
been a growing volume of research focusing upon the consolidation of the Just-In-
Time (JIT) and the Total Quality Management (TQM) philosophies, with an array
of other practices such as Total Productive Maintenance, Visual Management and
Re-engineering (dos Santos et al, 1999). Investigations by construction
practitioners and academics alike have now sought to develop the content and
structure of the core ideas underlying these theories, namely world-class
manufacturing, agile production and lean production (Womack & Jones, 1996;
Shonberger, 1996; Gilgeous & Gilgeous, 1999). This has led to an array of
corresponding practices, for instance, world-class construction, agile construction
and lean construction as it is believed that process improvement may well be a
significant strategy for success in getting the right product to get to the right
market, at the right time, cost and quality for the construction industry (Pheng &
Tan, 1998).

Following the Latham (1994) and Egan reports (1998), a number of construction
clients started developing their own design and construction process, including
BAA (British Airports Authority), BAe (British Aerospace) and London
Underground, as a way to improve construction practice. The leading construction
clients realised the acute benefits of organising their own project procurement
process that will ultimately deliver their desired building or facilities. An appraisal
of these industrial approaches highlighted a common structure, which contributed
to the development of the Generic Design and Construction Process Protocol
(GDCPP).! The model aimed to provide the industrial co-ordination and clarity in

the drive for process improvement.

! The Process Protocol is funded under the ‘Construction as a Manufacturing Process’ research
fund and uses manufacturing ideals to remodel the construction process. Since its publication in
1998, it has been widely accepted by industry and has proven to be an impetus for internal process

development in many UK construction companies.
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Added to this trend of process improvement is the growing attention of measuring
construction performance (CBPP, 1999; Fairclough, 2002). Construction projects
are usually evaluated by the *...extent in which the client’s objectives, like time,
cost and quality were achieved’ (Ward et al, 1991). These measures are
traditionally seen as the three indicators of construction performance, and
although they provide an indication as to the success or failure of a project, they
do not in isolation provide a balanced view of the project’s performance (Mohsini
& Davidson, 1992). The emergence of key performance indicators (KPIs) from
the government’s Construction Best Practice Programme (CBPP, 1999) is such an
attempt to improve the prevailing situation. Hibberd and Djebarni (1991) assert
that the project process should be measured to assess how well it achieves its
proposed performance, and this is particularly apparent when adopting a new
project process. Project performance is not always directly attributable to process
performance. A well-organised and structured process may not always lead to
project success, and likewise, a successful project may occur without the
conviction of a planned process. Therefore, it is unwise to assess the effectiveness
of a new project process on the success of the implementation project. Process
performance is rarely assessed in construction due to its temporary project nature
and the numerous procurement routes available (Hibberd & Djebarni, 1991).
Whereas in manufacturing, consistent processes are commonly adopted and are
subsequently assessed to enhance performance. This area of performance
measurement appears to be timely due to the growing number of process

improvement initiatives in the UK construction industry.

1.2 The research need

The factors illustrated in section 1.1 suggest that the growing trend of deploying
new design and construction project processes has affirmed the need to measure
their effectiveness. It is essential to justify the adoption of the new project process
and/ or its need for change; changes may be small incremental adjustments to
assist project team implementation or a complete overhaul of the new process,

after all, project failure is not always a resultant of the process itself. This research
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investigation therefore aims to understand the nature of process performance
management in order to satisfy the ‘gap’ that currently exists in the literature. The
‘gap’ will be made more apparent in chapters 2, 3 and 4 and will form the original
and novel contribution of this thesis, extending the current boundary of
knowledge in this area available in the public domain. The researcher aims to
achieve this by integrating two, seemingly diverse, areas of knowledge i.e. new
design and construction project processes, and the measurement of project
processes. In addition, the research methodology deployed in this investigation is
also considered as novel, in that it may be used to satisfy other ‘gaps.” The
following section provides an overview of the structure of this thesis and a

summary of the chapters that make up this research investigation.

1.3 Aims and objectives of the study

The primary aim of this thesis is to identify the issues affecting construction
project processes and performance management. The objective is to develop and
test a: -

‘Project process evaluation (PPE) framework that will measure the

effectiveness of implementing a new design and construction project process.’

In doing so, the researcher has the following sub objectives: -

e To gain a theoretical knowledge and understanding of the construction
project process and how it is measured

e To investigate current and future thinking in process and performance
related issues in manufacturing and construction sectors

e To develop and implement an appropriate research methodology to
undertake this research

e To investigate the value of the PPE framework

e To provide the empirical evidence to support the benefits of implementing
the Process Protocol
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1.4 Outline research design

To meet the research objectives as outlined in section 1.3, an outline research
design was firstly developed detailing the activities that would be undertaken
during this investigation (see Figure 1.1). Once the research proposal for this
thesis was formalised, it became clear that the relevant literature should be further
investigated in support of the research aim. Reviews in project processes and
performance management was undertaken in order to outlay their historical
development and contemporary issues (chapters 2 & 3). Further, the research
direction of this doctoral investigation was supported by the findings of a scoping
survey questionnaire (chapter 4). A detailed research methodology was then
identified to provide a clear and comprehensive illustration and justification of the
methodological choices made by the researcher in undertaking the research
(chapter 5). Following such methodology, the literature reviews and diagnostic
survey questionnaire was used to develop the PPE framework (chapter 6). The
validity of the framework is examined in two case studies, which implemented the
Process Protocol, the results of which are extensively discussed (chapters 7 & 8).
Thus, the validity of the framework is tested on two case study projects, and the
value on the Process Protocol is examined on one study as each project
implemented differing aspects of the model.
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Identify the research
need

Y

Develop the outline
research design

Y

Conduct a review of
the existing literature

v

Informing scoping
survey questionnaire

v

Develop detailed
research methodology

y

Develop the PPE
framework

|

Validate the PPE
framework

Draw conclusions

Identification of the problem
statement for the research

Identification of the initial
research strategy to
substantiate the problem
statement

Review to establish the gaps
in the literature and to affirm
the research need

Empirical evidence to support
the research need as
identified previouslly in the
literature reviews

Identification of the most
appropriate strategy to
address the research aims
and objectives

Synthesis of the findings of
the literature reviews and
results of the diagnostic
survey questionnaire

Testing of the PPE framework

Summary of the findings of the
research

> Chapter 1

> Chapters 2 & 3

> Chapter 4

> Chapter 5

> Chapter 6

> Chapters 7 & 8

> Chapters 9 & 10

Figure 1.1: Graphical representation of the outline research design

testing of the PPE framework.

The formulation of the thesis aims to present the author’s understanding of the

research area, the academic rigour of the research, and the development and
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1.4.1 Structure of the thesis

The research design, as highlighted in Figure 1.1, is documented throughout this
thesis in the following chapters: -
e Chapter 1: Introduction
o Provides an overview of the issues related to construction process
and performance improvement. Briefly introduces the concept of
process modelling and learning from the manufacturing industry.
Discusses the research need, aims and objectives of this
investigation
e Chapter 2: Project processes
0 Examines the barriers of construction process performance.
Introduces the topic of process modelling, and discusses the use of
project processes in both manufacturing and construction
industries, with the aim to transfer best practice to construction
e Chapter 3: Performance management
o0 Provides an overview of current frameworks and guidelines in the
performance management field. Analyses the implementation of
these frameworks and their practical implementation on
construction projects
e Chapter 4: Scoping survey questionnaire
0 Survey to inform the research direction of the thesis by affirming
current and future thinking in project process and performance
related issues in both manufacturing and construction industries.
Summarises its development and subsequent results
e Chapter 5: Research methodology
0 Outlines the research methodology undertaken in this study,
includes survey questionnaires and case study methodologies.
Discusses triangulation of research methods. Describes a case
study protocol that is used to guide the testing of the PPE

framework
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Chapter 6: The PPE framework
0 Synthesises the literature related to measuring construction project
process performance. Develops a theoretical framework that
assesses the effectiveness of implementing a new construction
project process
Chapter 7: Castle Vale case study
0 Describes the results of testing the PPE framework on the Castle
Vale project that introduced a new construction communication
process
Chapter 8: Britannia Walk case study
0 Describes the results of testing the PPE framework on the Britannia
Walk project that introduced aspects of a new construction project
process, the Process Protocol
Chapter 9: Discussion and analysis
0 Brings together both the literature and the results of the two case
studies. Analyses the two case studies in terms of the research
objectives
Chapter 10: Conclusion and recommendations for future work
o0 The work undertaken in this thesis is concluded in this chapter.
Limitations are provided and recommendations for future work.
Appendices
o0 Provides additional detailed information related to the research,
where their inclusion in the main body of text in the thesis would
have disrupted the flow of information

1.5 Conclusion

This chapter provides an overview of the area of research of this thesis. Section

1.1 illustrated the inefficiencies of the UK construction industry. The need for

process reform was highlighted and it was also suggested that learning from the

manufacturing industry could aid the drive for improvement. This led to the

development of ‘new’ design and construction project processes. In addition, the
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lack of project process performance measurement was also identified. These
issues were summarised to form ‘the research need” and the ‘aims and objectives
of the study’ (sections 1.2 and 1.3), forming the development of a novel
contribution to knowledge — a project process evaluation (PPE) framework that
will assess the effectiveness of implementing a new design and construction
process. The final part of this chapter illustrated an outline research design that

would facilitate the research investigation and the structure of this thesis.

-35-



Chapter 2: Project Processes

CHAPTER 2: PROJECT PROCESSES

2.1 Introduction

The previous chapter identified that the UK construction industry has been
continuously criticised for its less than optimal performance by several
government and institutional reports (Phillips, 1950; Emmerson, 1962; Banwell,
1964; Gyles, 1992; Latham, 1994; Egan, 1998). It was suggested that learning
from other industries, such as manufacturing, and process improvement could be
the way forward (Latham, 1994; Egan, 1998). This chapter focuses on the project
process by discussing the limitations of existing design and construction project
processes, and exemplifying the subsequent need for new/ improved initiatives.
The use of project processes in manufacturing is explored, with the aim of
transferring best practice to construction. The development the Generic Design
and Construction Process Protocol (GDCPP), a manufacturing-based project

process, is finally presented.

2.2 The design and construction project process

In 1959, the United Nations defined the building (project) process as “...the
design, organisation and execution of building project’ that has come to be
recognised as “...normal practice in any country or region... it is characterised by
the fact that all operations follow a set pattern known to all participants in the
building operation” (United Nations, 1959). However, the whole of this
description is not succinctly true today. The nature of the design and construction
process has grown in complexity since the 1950s, thus leading to an increased
number of actors in the project. According to Howell (1999), variation occurs in
every project process. Indeed, there now questionably appears to be no ‘standard
project process’ of construction neither within a country nor a region, with no

clear indication of the roles and responsibilities of the project participants.
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The term largely associated with the ‘traditional building process’ today usually
refers to the practice where, upon perceiving a need for a new facility, a building
client approaches an architect/ engineer to initiate a process to design, procure and
construct a building to meet his/ her specific needs. The process, in turn, almost
invariably consists of the project being designed and built by two separate groups
of disciplines who collectively form a temporary multi-organisation for the
duration of the project: the design group and the construction group (Mohsini &
Davidson, 1992). The design group, typically, is co-ordinated by an architect/
engineer. Depending upon the circumstances of the project at hand, it may also
include other design professionals and specialists such as engineers, estimators,
quantity surveyors etc. The principal function of this group is to prepare the
design specifications of the work and other technical and contractual documents.
The construction group, on the other hand, is usually co-ordinated by the main
contractor and consists of a host of sub contractors and suppliers/ manufacturers
of building materials, components, hardware and subsystems. This group is

primarily responsible for the construction of the building project.

The two groups typically do not work coherently together (Kagioglou et al, 1998).
The design activities in construction are usually isolated from the realities of the
real issues facing production, as each function is expected to play a specific and
limited role in any phase, thus contributing to the industry’s problems, as
highlighted by the many governmental and industrial reports (Phillips, 1950;
Emmerson, 1962; Banwell, 1964; Gyles, 1992; Latham, 1994; Egan, 1998). This
factor has contributed to the problems of construction of poor supply chain co-
ordination, fragmented project teams with adversarial relationships (Mohsini &
Davidson, 1992). Subsequently, new procurement routes have emerged in the last
few decades to ease the problems; some of these are outlined below: -
e Construction Management: a construction manager is employed along side
the design team as a project is initiated. The manager defines and manages
the work packages to allow construction work to commence long before

the design of the entire project is complete. However, costing of the
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project cannot be actually forecasted until all the packages have been let
(Kagioglou, 1999)

e Management contract: design by the project sponsor’s consultants and
construction overlap. A management contractor is appointed early to let
elements of work progressively by trade or package contracts. All
contracts are between the management contractor and the trade
contractors. As with construction management, the final cost can only be

accurately forecast when the last package has been let (Carty, 1995)

e Design and Manage: similar to the Management Contract, but here the
contractor is also responsible for detailed design or managing the detailed

design process (Fryer, 1997)

e Design and Build: contract for both the design and construction of a

project by a single contractor for a lump sum price (Carty, 1995)

2.2.1 Construction project process models

The emergence of various forms of procurement routes was perhaps the most
significant attempt that the UK construction industry has made to improve its
services (Masterman, 1992). According to Hibberd (1991), the concept of
procurement raises awareness of the issues involved in challenging generally
accepted practices and establishing strategies. Latham (1994) argues that reducing
variations in the project process will improve performance and make significant
cost savings. The fundamental benefit of such an improved design and
construction project process should be to optimise predictability (Kagioglou,
1999). This could only be ensured when a truly co-operative project environment
exists. The project process should look to facilitate team working and effective
communication between participants (Kagioglou et al, 1998). Further, information
technology (IT) can assist the attainment and maintenance of a new project
process if its operation and relationship between the parties is sufficiently
prescribed and detailed.
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Unfortunately, there does not exist a means by which to reduce variation in
construction in order to improve performance (Latham, 1994). The current
perception is that flexibility is difficult within the process because the supply
chain changes for every project, and relationships are dynamic. Despite the lack of
a ‘standard’ project process, there are several well-recognised models of the
construction process, namely the Royal Institute of British Architect’s (RIBA)
Plan of Work (1964) and the British Property Federation (BPF) manual (1983).
(Other process models that have been recently developed tend to only replicate a
particular aspect of the design and construction process, such as Austin et al’s
(1998) design process).

2.2.1.1 RIBA Plan of Work

The Royal Institute of British Architects’ (RIBA) Plan of Work (RIBA, 1997) was
originally published in 1963 as a standard method of operation for the
construction of buildings, and it has become widely accepted as the operational
model throughout the building industry (Kagioglou et al, 1998). However, it was
designed from an architectural perspective, which has in some way restricted its
applications to Joint Contracts Tribunal components, and it is not generic enough

for wide construction works.

The plan (see Figure 2.1) represents a logical sequence of events that should
ensure that sound and timely decisions are made during the course of the project.
It suggests that all the decisions, set out or implied, have to be taken or reviewed
(RIBA, 1997), and it is anticipated that the model will only need slight
adjustments depending upon the size and complexity of the project. The project
progresses from inception to feedback, i.e. from stages A to M, in a linear fashion
requiring the completion of one stage before proceeding to the next. However, the
design and construction process is essentially not linear and cannot be viewed in
such a functional fashion. Moreover, this sequential flow only aids the hard breaks

between the organisational structure of the industry and contributes to the
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problems of fragmentation, co-ordination and communication between project

team members (Sheath et al, 1996), as highlighted earlier by many governmental

and institutional reports (Phillips, 1950; Emmerson, 1962; Banwell, 1964; Gyles,

1992; Latham, 1994; Egan, 1998).

Pre-design A B

Design E

Preparing to build F G H
Construction J K L

Post-construction

Stage A: Inception

Stage C: Outline proposals
Stage E: Detail design
Stage G: Bills of Quantities
Stage J: Project planning
Stage L: Completion

v

Stage B: Feasibility

Stage D: Scheme design
Stage F: Production info
Stage H: Tender action
Stage K: Operations on site
Stage M: Feedback

Figure 2.1: RIBA Plan of Work

2.2.1.2 British Property Federation Model (BPF)

The formation of the British Property Federation (BPF) model was a direct result

of the growing concern of the increasing problems within the construction

industry, notably, poor design, inadequate choice of materials and poor

supervision of the works, combined with a lack of representation of the private

sector client (Kagioglou et al, 1998). The model was intended for use by all those

involved in a construction project i.e. client, design consultants, contractors, sub-

contractors and suppliers, which was where the RIBA Plan of Work lacked. It

highlights the formal and informal relationships between these parties, and aims to

provide the client with value for money from the construction process by dividing
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the design and construction process into five stages (British Property Federation,
1983): -

e Concept

e Preparation of the brief

e Design development

e Tender documentation and tendering

e Construction

The model sets out to be flexible and allows the client to make a decision as to
continue with the project at the end of each stage. Furthermore, the model can
determine the actual position of the dividing line between stages, outlining when
to make that decision. Although the model has not been widely implemented,
which may be due to its close link with repetitive house building projects, it has
many advantages over the ‘normal’ methods of design and construction, such as
(British Property Federation, 1983): -

e |t produces better buildings quicker and at lower cost

e It removes the overlap of effort between design team members

e Through more thought at the initial stages of the project fewer variations

are needed when on site resulting in less delays, a lower cost and improved

performance by the design team

2.2.2 Project organisation

The success of construction projects largely hinge on both the efficacy of the
project process and the team enacting the work (Sidwell, 1990). The construction
team is a living organism, usually formed from various organisations for the
temporary duration of the project (Lingle & Schiemann, 1996). Although they
have different priorities and capabilities, they are expected to work cohesively
together from the outset. However, cultural issues between project team members
have often been cited in the literature as limiting the project success (Sidwell,

1990); team-building exercises are commonly introduced to counterbalance this.
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In addition, the number, and subsequent variations of design and construction
project processes, exerts a much deeper problem to the efficacy (Howell, 1999). It
was identified in section 2.2 there existed no standard project process (Latham,
1994). This gives a clear indication to the problem facing construction and
towards the identification of a novel contribution for this research investigation;
how are professionals meant to instinctively organise themselves into a team
working environment when the process is full of infinite variation, in that their
roles and responsibilities vary project to project. This is particularly apparent with
the introduction of new design and construction project processes. Latham (1994)
and Egan (1998) suggested learning from manufacturing and process modelling
would aid project success. Therefore, the definition of “project process’ needs to
be firstly explored, followed by the methods of process improvement that could

later be applied to the transfer of manufacturing initiatives to construction.

2.3 The process demystified

Research shows that that every successful firm needs a ‘...formal blueprint,
roadmap, template or thought process for driving a new product from the idea
stage to market launch and beyond’ (Cooper, 1994). The term “process’ is defined

in Table 2.1.

Author Definition

Davenport ‘A process is simply a structured, measured set of activities designed to produce
(1993) a specified output for a particular customer or market’ and that they are ‘the
structure by which an organisation follows that is necessary to produce value for

its customers’

Oakland “The transformation of a set of inputs, which can include actions, methods and
(1995) operations, into outputs that satisfy customer needs and expectations, in the

form of products, information, services or — generally — results’

Bulletpoint ~ Suggests that regardless of the definition of the term process there are certain
(1996) characteristics that this process should have the following: -
e Predictable and definable inputs

e Alinear, logical sequence of flow
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o Asetof clearly definable tasks or activities

e A predictable and desired outcome or result

Zairi (1997)  “A process is an approach for converting inputs into outputs. It is the way in

which all the resources of an organisation are used in a reliable, repeatable and

consistent way to achieve its goals’

Table 2.1: Definition of a process

A process can simply be stated as having an input and an output, with the process
receiving and subsequently transforming the input into the desired output (see
Figure 2.2; Vonderembse & White, 1996). It provides the thinking and action
framework for transforming an idea into a product, and it can either be tangible or

intangible, functionally based or organisationally based (Cooper, 1994).

Input —» Process — Output

Figure 2.2: A process (Vonderembse & White, 1996)

2.3.1 The project process

Today, companies introduce new projects in a variety of ways, ranging from
chaotic to systematic; the project process being that of the enabler of the business
strategy (Harrington et al, 1997). While successful results are the obvious payoffs,
it is unwise to constantly rely on luck to salvage the organisational procedure of
the work at hand (Peppard & Rowland, 1995). However, there are companies that
mistakenly believe that an idea or impetus will easily become a successful new
product. Furthermore, once a superficially attractive idea has been articulated,
such a company pushes ahead but may forget or overlook some steps, and so will
consequently slip from its desired schedule. Unstructured development, a chaotic
or random approach, usually leads to problems when fostering change in a new

product’s specification every time anyone has an embellishment. Without a
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formal structure in which to freeze specification and evaluate changes, creeping
elegance often runs amok and nothing is ever introduced (Elzinga et al, 1995).

The ‘transformation process’ of the project, as illustrated earlier in Figure 2.2, is
often depicted/ modelled in greater detail to enhance team co-ordination.
Modelling techniques such as IDEF (Integrated Computer Aided Manufacturing
Definition; Olsen & Simon, 1997) and analytical reductionism/ process
decomposition are commonly used (Koskela, 1992). Process decomposition
involves breaking the process down into levels of granularity, as demonstrated in
Figure 2.3, with the lower level sub processes further defining its corresponding
upper level process. The level in which differentiates a process from a procedure

is, however, still a topic of discussion in the process management field.

Process Level 1
I |
Sub process Sub process Sub process Level 2
I
I |
Sub process Sub process Level 3
Procedure Procedure
Activity Activity Level ?
Task Task

Figure 2.3: Process levels

A process (Koskela, 1992; Cooper, 1994; Vonderembse & White, 1996): -
e Converts inputs into outputs
e Creates a change of state; by taking the inputs (e.g. material, information,
people) and passing it through a sequence of stages during which the

inputs are transformed or their status changed to emerge as an output with
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different characteristics. Hence processes act upon input and are dormant
until the input is received. At each stage the transformation tasks may be
procedural but may also be mechanical, chemical etc

e Clarifies the interfaces of fragmented management hierarchies

e Helps to increase visibility and understanding of the work to be done

e Defines the business/ project activities across functional boundaries

A procedure (Lee et al, 2001): -

e Is a sequence of steps, it includes the preparation, conduct and completion
of a task. Each step can be a sequence of activities, and each activity a
sequence of actions. The sequence of steps is critical to whether a
statement or document is a procedure of something else

e Is required when the task we have to perform is complex or is routine and
is required to be performed consistently

e Defines the rules that should be followed by an individual or group to
carry out a specific task; their definition is usually rigid, leaving no
opportunity for individual initiative

e Supports the process

2.3.2 The need for process improvement

Organisations today, big and small, public and private, domestic and global are
finding themselves in an era of inherent competition. White (1996) proposes that
years from now around 75% of the organisations that we recognise as household
names will be gone, from being taken over by a more successful competitor or
simply ground down by obscurity, whilst others will emerge as international

giants.

If the world were stable, there would be no need to change business operations
and methods, or to understand what has changed and what works well. However,

firms operate in dynamic environments, and not stable ones, as both external
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competition and internal environments evolve over time. In response, processes
must also continuously change so those firms can remain effective and profitable
throughout the changing conditions (Moran & Brightman, 1998). Therefore, those
organisations that wish to undertake improvements in productivity, quality and
operations need to reconsider their working practices (Elzinga et al, 1995).
Katzenbach (1996) reports that organisational change is becoming everyone’s
problem and that customers require it, shareholder performance demands it, and
continued growth depends upon it. This is because customer/ client awareness and
desires has increased in terms of quality and value for money, due to numerous
pressure groups and consumer rights organisations informing the public on what
they can buy for their money and what provides the best value for money. Egan
(1998) supports this drive, and suggests that the construction industry could
improve its performance by process modelling (see chapter 1). According to Lee
and Dale (1998), process improvement follows one of two main streams: -
e Management and continuous improvement of existing processes

e Designing or redesigning of new processes

The first stream aims to optimise and continuously improve the on-going
processes that are in operation within an organisation; and the second stream
endeavours to change the organisation’s processes, perhaps somewhat radically.
Both streams are explored, with the aim of later applying manufacturing

improvement initiatives into construction.

2.3.2.1 Continuous improvement (CI)

Continuous improvement (CI; sometimes referred to as continuous quality
improvement, company-wide quality improvement, business improvement and
process improvement) originated from the field of quality management. As its
name suggests, is concerned with the continuous improvement of an

3

organisation’s process (Kagioglou, 1999). McNair (1991) defines it as “...an
incremental change process that focuses on performing existing tasks more

effectively ...small improvements are made in the status quo as a result of on-
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going effects.” It adopts the stance that creating a development process is never
completed (Oakland, 1995) and will only occur if attempts are made to learn from
new information generated by the process itself rather than the product. This
process is commonly associated with the Plan-Do-Check-Act cycle (PDCA;
sometimes referred as the Demming Wheel or Shewhart Cycle; see Figure 2.4,
Oakland, 1995).

Continuous improvement

Figure 2.4: The PDCA cycle (Oakland, 1995)

When continuous improvement is in place, the PDCA cycle is repeated over and
over again. Each phase of the cycle has an important role to sustain the ongoing
improvement (Vonderembse & White, 1996): -
e Plan: identify problems or opportunities for improvement, develop a plan
to make changes
e Do: implement the plan, documenting any changes made
e Check: analyse the revised processes to see if the goals have been
achieved
e Act: standardise, document and divagate the results. In case of not

achieving the goals, determine why not and proceed accordingly

2.3.2.2 Business Process Re-engineering (BPR)

According to Davenport (1993), intense competition and other pressures on large

organisations often oversaw the quality initiatives that were introduced as part of
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continuous improvement programmes. Therefore, to achieve substantial business
improvement, a powerful new tool emerged to facilitate the fundamental redesign
of work so that significant improvement could be achieved (Davenport, 1993),
namely business process re-engineering (BPR; sometimes called process
innovation, business process redesign, business engineering or process
engineering). It is essentially a strategic business management theory and is now
actively one of the new buzzwords in construction industry. BPR differs
fundamentally from CI in that it deals with breakthrough improvements as
opposed to gradual changes (Wesner et al, 1995). According to Ovenden (1994),
improvements of 10 — 15% can be achieved in most companies by using CI.
However, where quantum leaps in performance are required, where the old should
be completely replaced with new, then re-engineering is the way forward, and this
may well be the solution to improve construction. Further, BPR processes appear
to have a definitive start and finish whereas CI is a never-ending process (Zairi,
1991).

No two people have been more responsible for the re-engineering solution than
Michael Hammer and James Champy (1997). The theory was well acclaimed after
their book ‘Reengineering the Corporation: A Manifesto for Business
Revolution,” was published in 1993. They define re-engineering as °...the
fundamental rethinking and radical redesign of business processes ...to achieve
dramatic improvements in critical contemporary measures of performance, such
as cost, quality, service and speed.” That is, not small incremental changes to the
process and leaving the basic structures intact, but rather, abandoning long-
established procedures, conventional wisdom and assumptions from the past, to
look afresh at the work required in creating a company’s product or service to
deliver direct value to the customer. An analysis of the definitions with respect to
‘what,” ‘how’ and ‘expectations’ of the theory is illustrated in Table 2.2 (adapted
from Choi &Chan, 1997): -

e What: the area of BPR concern

e How: ways to deal with BPR as suggested in the definitions

e Expectations: objectives expressed in the definitions
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Authors What How Expectations
Davenport et Business process, IT, Analysis and design Seeking for
al (1990) strategy, organisational improvements
structure
DeToro & Cross functional work Examine, challenge and  Seeking for
McCabe teams change work methods improvements
(1997)
Dixon & Key value business Radical or breakthrough Dramatic orders of
Arnold process changing magnitude, distinguish
(1994) from incremental
improvements
Elzingaetal Systematic approachesto  Process analysis To improve the quality
(1995) analyse, improve, control of products and services
and manage processes.
Fiedleretal  Business process Radical alteration, Bringing about
(1994) Information technology departing from existing  remarkable
practices, deliberating improvements
to plan
Hammer &  Business process Fundamental Seeking for dramatic
Champy performance rethinking, radical improvements
(1997) redesigning
Kim (1994) T, business operations Changing the way of Maximising the
and organisation doing business benefits of information
structures technology
Manganelli  Strategic value-added Rapid and radical Optimising the work-
& Klein business process, systems, redesigning flow and productivity
(1994) policies and
organisational structures
Paper (1997) Strategy-driven Redesigning critical Dramatic improvements
organisational approach business processes in quality, cost, service
and speed
Ryan (1994) Company’s market, Making fundamental Seeking for
customers, products, changes improvements
services, suppliers and
competitors
Teng et al Existing business process  Critical analysis and Breakthrough
(1994) radical redesigning improvements in
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performance
Zairi (1997)  Manufacturing, Analysis and design To continually improve
marketing, fundamental activities
communications

Table 2.2: Definitions of BPR

Re-engineering is a top-down approach led by senior management and aimed at
rapid and dramatic performance improvement (Ardhaldjian & Fahner, 1994). It
views improvement from the process perspective rather than the functional or
organisational stance (Klein, 1994) and is intended to align the process with the
strategic objectives and customers’ needs. When a process is re-engineered, jobs
evolve from narrow and task-orientated to multidimensional. Moreover, managers
stop acting like supervisors and behave more like coaches (Hammer & Champy,
1997). Workers focus more upon the customer’s needs and less on their bosses’.

Attitudes and values change in response to new incentives.

2.3.2.2.1 Implications of re-engineering

Although BPR has been a popular buzzword since it was widely publicised in the
1990s, the verdict on its success remains uncertain (Choi & Chan, 1997). Hammer
and Champy (1997) estimate that as many as 50 — 70% of the companies that try
to re-engineer will fail, but it is important to note here that this assertion was
neither documented nor empirical evidence. Moreover, Champy reported in 1995
that re-engineering is in trouble, in that even substantial re-engineering payoffs

appear to have fallen well short of their potential; *...Reengineering the
Corporation set big goals: 70% decreases in cycle time and 40% decreases in cost;
40% increases in customer satisfaction, quality and revenue; and 25% growth in
market share ...although the jury is still out on 71% of the ongoing North
American re-engineering efforts in the sample ...overall, the study shows

participants failed to attain these benchmarks by as much as 30%.’
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Surely if the “‘gurus’ openly acclaim that there are risks attached to the process of
re-engineering, then simply, why should we re-engineer? Chan and Peel (1998)
conducted a survey of 37 companies spanning from 17 different industries world-
wide who had re-engineered, and they concluded that about 73% of the sample
experienced a significant reduction in cost, whilst successfully fulfilling the
customer’s needs. Furthermore, 68% reported that re-engineering had helped them
to achieve their objective of improving organisational efficiency, dramatic
company-wide improvements and reducing throughput time. The study concludes
that the efforts of re-engineering have more often than not paid off, and that those
companies that are willing to try can achieve substantial payoffs in several
respects. However, there does appear to be a series of critical implementation
strategies to increase the likelihood of success (Hammer & Champy, 1997; Chan
& Peel, 1998; Revenaugh, 1994; Lee & Dale, 1998; Choi & Chan, 1998), and this
can be attributed to the actual definition of the term (see Table 2.3). Hammer and
Champy (1997) believe that the most egregious way to fail at re-engineering is by
not re-engineering at all, but rather conducting process changes and calling it re-
engineering. The term has acquired a certain cachet and has been attached to
many programs that have nothing to do with radical process redesign. Bartram
(1994) reports that some managers still admit that they still do not wholly grasp
the concept. Furthermore, a survey performed showed that less than half of the
88% of executives that were re-engineering, could successfully define BPR as
process redesign (Klien, 1994). The presiding factors are summarised in Table 2.3
(adapted from Choi & Chan, 1997).

Category  Factors Failure reasons Success conditions
Definition  Concepts Unclear definitions, too many  Understand and clarify the
terms and definitions, concepts

misusing the term

Methodology Lack of standard methodology ~ Select an appropriate
approach, conduct change
management, proper project

management
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Expectation

Unrealistic expectations

Clear goal setting, expectation
set on condition basis and

review during the project

Human Change Employees resist change, Establish communication
resistance difficulty in culture shift, fear ~ channel, well-informed
of downward decision-making  workers, provide training, care
authority of those unable to adopt
Top Lack of top management Include senior executive in the
management commitment steering committee, set
commitment strategic directions, having
clear authority and project
team motivation
Workers Neglect line workers, depends  Balance between two parties,
involvement only on outsiders broad involvement of
employees, comments for
adjustments
Skill Information Over-reliance, mix up Maximising benefits of IT in
technology automation and BPR, lack of BPR process, establish
corporate information system  corporate overview at
information flow, adequate
budget
Project Delay of delivering the result ~ Proper project management,
duration setting agreeable project
duration, divide project into
phases
Scope and Incorrect objective, wrong Prioritise objectives, establish
objective scope, wrong process selection  business context, identify
valuable processes
Process re- Limited by localised expertise, Need a shared vision for better

conceptualisati

confuse function with process

communication

on
Benefits Incapable of recognising the Encourage creativity, help by
recognition benefits of BPR simulation

Table 2.3: Critical success and failure factors of BPR
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2.3.3 Change management

Improvements to a process, either through CI or BPR, will only lead to positive
outcomes if the effects of change management are also considered during
implementation (Ovenden, 1994). The concept of ‘change’ has recently become
an inherent feature of process improvement. Since the 1980s, the concept that
change has given way to more radical ways of thinking; archaic and traditional
structures are history, whereas agility and flexibility are the new key concepts
(Ovenden, 1994). Business leaders tend to envision reconfigurable processes that
can change almost on demand. New managers often learn and use techniques and
management polices disseminated by gurus and consultants, the focus being on
speeding up processes, improving workflow and output. However, according to
Elzinga et al (1995), it is important to understand that any change to a process
disrupts the work environment. In order for an organisation to continue to
function during the disruption, it is essential to plan the change carefully and to
align the three elements that make up an organisation (Ovenden, 1994): -

e The product or service

e The human factor

e The culture

The importance of the process actors and their culture was discussed earlier in
section 2.2.2. More too, an organisation ideally adapted to change would not only
have a clear vision of where it wants to go, but a well-thought-out strategy for
getting there. However, people resist change more often than not (Ovenden,
1994). Organisational development experts often like resistance or negative
responses in which they take as signs of vitality, however, management who find
themselves fighting resistance every step of the way are wasting energy better
spent in the future (Katzenbach, 1996): -
e Negative responses: by shattering the status quo, change naturally
provokes resistance. This is even more the case in a period of economic
uncertainty; the workforce perceives any difference in the work

environment as job threatening
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Positive responses: experience shows that the greater employee
involvement in change, the greater the positive response. Management
gurus suggest giving people a sense of safety in learning, in trying new
things, without fear of punishment. Further, failure is not blamed but
considered part of the learning process, hence encouraging change and

hopefully improvement.

2.3.3.1 Implementing change

Despite economic indicators all clearly pointing to the necessity of process

change, many companies remain risk-averse and prefer to proceed with caution

(Ovenden, 1994). Therefore, several models on the character and process of

change have been developed, each encompassing three common cores (Elzinga et
al, 1995): -

They address change in a comprehensive manner: classifies the key social
behavioural factors that influence performance in an organisation. These
factors, divided into transformational (leadership, organisational culture,
mission, strategy etc) and transactional (management practices, systems,
individual needs etc), are organised into causal relationships: affecting one
variable means affecting others. In a change management situation a
systems theory approach is useful in determining the sequence in which
key factors should be addressed

They follow a process for introducing change: any change should be firstly
assessed (analyse data for an accurate diagnosis of the ‘as is’ situation and
create an understanding of the change problems), planned (articulate and
define the tactical process required to bridge the gap between ‘as is’ and
‘to be”), implemented (support and reinforce organisational commitment)
and finally reviewed (involve and empower people towards a shared vision
and culture change)

They address a set of critical success factors: when organisations set aside
assumptions and axioms that no longer work and start looking at structural

and cultural elements, a whole new set of success factors appear. By
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addressing these factors throughout the change process, limitless
opportunity for organisational growth can be reached

The two most notable frameworks illustrating the evolution of organisational
change include: -

e 7S framework: presents the seven most important categories that managers
should concentrate their efforts in managing organisations, and in
particular, how structure, systems, style, staff, skills and shared values
interrelate with strategy (Peters & Waterman, 1982)

e 7C framework: concentrates on the capability, change and information,
communication, causes and commitment, crisis points, and control and
culture (Waterman, 1987)

The critical task of these frameworks is to understand how the different elements
balance off one another, how changing one aspect affects the rest, and how

sequencing and pace affect the whole structure (Duck, 1993).

2.4 Manufacturing project process

In order to improve construction performance, learning from other industries such
as manufacturing, was suggested as a solution (Latham, 1994). Although
manufacturing has been a constant reference point and source of innovation in
construction for many decades (Koskela, 1992; Love et al, 1996; Kornelius &
Wamelink, 1998), the industry has somewhat failed to seek out ways to reform
existing processes to improve productivity, a complete contrast to that of
manufacturing (Howell, 1999). Davenport (1993) suggests that manufacturing
firms seek not fractional but multiplicative levels of improvement, that is ten
times rather than 10% of that of construction. Manufacturing success depends
largely upon an organisation’s ability to identify the needs of its customers, to
quickly create the desired products and to produce them at a low cost.

Furthermore, achieving these goals is not solely a marketing, a design or a
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manufacturing problem, but rather a management problem involving all of these
functions (Evans, 1993). This factor may indeed help to improve the fragmented

nature of the construction industry.

This section aims to describe an apt manufacturing project process in order to
augment construction process practice (Kagioglou et al, 1996). Ball (1988)
highlighted a number of factors as key distinguishing elements of construction
that may prohibit translating lessons from other industries in section 1.1. Akin to
his argument of ‘one-of-a-kind product’ is the New Product Development (NPD)
project process in manufacturing (Kagioglou, 1999). The high level process of
NPD is standard/ generic, and in a similar fashion it is anticipated that
construction can be modelled likewise. This thus addresses Latham’s (1994)
concern (see section 2.3) that there is no means in which to reduce variation as to

improve performance.

2.4.1 New Product Development (NPD) process

The development of new products and services that can successfully compete in
local, national and global markets has become a key concern for a large majority
of manufacturing organisations (Cooper, 1992). The NPD process is fundamental
for organisations to support this growth (HM Treasury, 1998). The process has
received, and continues to receive, much attention by academia and practitioners

to improve its effectiveness and efficiency (Owen, 2001).

A new product is one that has not been previously manufactured by a company
(Crawford, 1994); likewise, it is commonly cited that construction eventuates
‘one-of-a-kind products’ (Ball, 1988). The fundamental aim of the NPD
programme is to get the right product to the market or customer as quickly as
possible. This limits the chance of a competitor gaining an advantage by first
entry, and therefore enjoying an early market position. It is possible to trace
similar stages of NPD to that of the construction industry. The NPD process is

composed of a number of activities (Crawford, 1944). Generically, these activities
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can be separated into three main broad categories, namely (Cooper &
Kleinschmidt, 1988): -

e Pre development activities: idea generating/ establishing the need,
followed by a number of preliminary market, technical, financial and
production assessments

e Development activities: the physical development of the product

e Post development activities: the final launch of the product into the market

place

Depending upon the type of contract or procurement strategy in construction,
NPD can refer to: design and build, build to own, develop and construct, design—
build—finance—operate, build—own-operate or design and construction (Kagioglou
et al, 1998a). The NPD activities adopted by a company can be arranged in
various ways to represent the sequence of implementation and the interactions
between them, forming the NPD model. From a historical point of view, NPD
models can be classified into three main streams: sequential, overlapping and
stage gate (Cooper & Kleinschmidt, 1988).

2.4.1.1 NPD models

In the 1960s, the NPD process was still in its first generation, following a simple
linear sequential structural model whereby the development moved through
different, almost mutually exclusive, phases in a logical step-by-step fashion
(McGarth, 1996). The development only proceeded to the next phase only after all
the requirements of the preceding phase were satisfied, and in each succeeding
phase, different intermediate results were created, with the outputs of one phase
forming the major inputs to the next (Coughlan, 1991). In this sense, the major
activities of the process were isolated from each other, creating an over-the-brick-
wall effect, whereby each discrete activity played little or no regard to the next

activity (see Figure 2.5).
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Design Test Manufacture Etc

Figure 2.5: Sequential over the ‘brick wall’ approach

Since the first generation, the NPD process steadily evolved into a more
increasingly complicated second generation ‘coupling” model (Tidd et al, 1997).
This phase bought about the introduction of the stage gate process, which broke
NPD into discrete stages, with review points (gates) at the end of each stage (see
Figure 2.6). Each stage represented a number of activities that needed to be
performed before progressing to a “‘decision’ gate before the next stage. These
gates were clearly defined as ‘yes’ or ‘no’ decision points that provided
organisations with the capability to measure and control the process and match
subsequent funding to meeting the requirements at each gate (McGarth, 1996).
Further, the stages, unlike that of the first generation, were multi-functional

activities involving numerous people from different departments.

stage stage stage gate stage stage
1 2 3 4 4 5

Preliminary Build Development Test& Full
investigation business validate production
& market

Figure 2.6: Second generation NPD stage gate process (Kagioglou et al,

1998a)

Whilst enabling a higher degree of control and understanding of the progression
of a project process, such gates required variable tasks to be checked off against
predetermined lists. This often made the process both cumbersome and slow

(Cooper & Kleinschmidt, 1992). Projects were forced to wait at each gate until all
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tasks were completed and so not to stray from a process through which all projects
had to progress; any overlapping of activities was impossible (Devinney, 1995).
Therefore, in order to overcome unnecessary delay and to enable smoother
progression, the more recently developed third generation ‘parallel” processes
have therefore sought to accommodate the need for certain tasks to overlap during
a NPD programme (Cooper, 1994). Through modifying the individual gates to
become fuzzy to allow conditional-go decisions, a degree of fluidity was
introduced into the process that allows the stages to overlap (see Figure 2.7). In
addition, by being more outcome focused, these processes have permitted
organisations to build prioritisation models enabled projects to move through the

process with more flexibility.

Preliminary Build Development Test & Full
investigation business validate production
& market

Figure 2.7: Third generation fuzzy stage gate overlapping NPD process

(Kagioglou et al, 1998a)

2.5 Manufacturing ideals into construction

Manufacturing has developed and is developing solutions to typically improve its
competitiveness (Howell, 1999). So while many construction researchers are at
odds with the precepts of manufacturing, it is nonetheless felt that the business has
much to learn from the manufacturing industry. There appears at first hand to be
elements of the NPD process (see section 2.6.1) that can potentially be applied to
construction. For example, Cooper and Kleinschmidt’s (1988) description of the
generic manufacturing activities; namely pre development, development and post
development; can equally be used to describe construction. Further, the sequential

over the ‘brick wall’ approach (see Figure 2.5) mimics that of the sequential
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construction project process, such as the RIBA’s plan of works — the use of the
third generation stage gate may help to improve the fragmented nature of

construction.

However, Don Ward, the Chief Executive of the Construction Industry Board
(CIB) in the UK (Building, 1999), recently reported that *...efforts to improve the
industry have been met with mixed reactions ...some construction organisations
have risen to the challenge, reaping the business advantage ...others resolutely
maintain that any change in industry practices is impossible because of the
apparently ‘unique’ nature of each construction project.” The products of
construction tend not to lend themselves easily to the solutions devised by
manufacturing, in that they are generally large and immobile, more complex in
number, a greater range of components, and the final product is usually unique
(Howell, 1999). Fortunately, these problems are not insuperable. For some
particular types of construction, this direct transfer of knowledge from
manufacturing to construction has been proved possible (Koskela, 1992). Many
buildings, such as houses, are essentially repeated products that can be continually
improved; the process of construction itself can be repeated from project to
project (Egan, 1998). There are several notable examples of successful
implementation; Schonberger (1990) reports on a Japanese factory producing
prefabricated houses with a customer lead-time of forty days (from order to
completion on-site), and production time (first to last operation) of one day; a
Finnish window manufacturer provides delivery and installation of windows on
site with a fifteen minute accuracy (Koskela, 1991); and an American industrial
door manufacturer has gained a considerable competitive benefit from short cycle-
times with Just-In-Time (JIT) production techniques (Stalk & Shulman, 1992).
Indeed, it is true that manufacturing methods can be used to re-engineer
construction’s operational processes; ‘pre-assembly is a very important issue in
construction at the moment and is important because of the qualities of assembly

in a factory are inherently better (Howell, 1999).
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According to Howell (1999), it appears that the construction industry is sceptical
to take on board the re-engineering of their core project process. However,
process modelling should be used to improve the development efforts of
construction, since major improvement can only be reaped from remodelling the
underlying theories and practices rather than solely adopting production methods
(Koskela, 1992), such as JIT and TQM (introduced in the 1980s from

manufacturing).

British Airports Authority (BAA) led the way forward in the UK for design and
construction project process reform (another leading UK client, London
Underground, quickly followed their attempt). Therefore, in order to encroach
towards a standard generic project process that would challenge the issues of
fragmentation that would prevail if the leading construction organisations all
developed their own standards; the Process Protocol (based on the NPD process)

was developed.

2.5.1 The BAA project process

The theory behind the introduction of the BAA project process (BAA, 1995) was
to have all of their construction projects following the same processes, so that best
practice could be achieved. The process has seven major stages and eight major

processes that combine to cover all areas of a construction project (see figure 2.8).
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EVALUATION
AND APPROVAL

[T
|| PREPARE
| DESHGN BRIEF

Figure 2.8: Snapshot of the BAA project process

The seven major stages of the model are (horizontal axis of figure 2.8): -

Inception: brings together customer needs with the business strategy to
address the question ‘do we need a project?’

Feasibility: explores the full range of options that could meet the needs
and objectives identified, and determines the preferred solution

Concept design: develops the solution in terms of architecture and interior
design, also studies and selects major physical and engineering systems
Co-ordinated design: using specialist input, it is predicted how the various
elements of the design will fit together to ensure cost, safety and
operational performance

Production information: all the aspects of construction works are fully
detailed and planed by suppliers and contractors

Construction: the project is constructed to the specification that was agreed
in the design, planning and consultation work

Operation and maintenance: the facility is handed over and the information
required for feedback is obtained

The eight major processes of the model are (vertical axis of figure 2.8): -

Development management: to ensure that the right solution is used for the

right problem and a business focus is maintained throughout the project

-38-



Chapter 2: Project Processes

e Evaluation and approval: to ensure who needs to be consulted on various
matters informed

e Design management: structuring the process of design to ensure the client
knows what exactly what they are getting, how it will work and how it will
be constructed

e Cost management: ensuring predictability of cost and controlling things so
there are no surprises throughout the lifetime of the project

e Procurement management: to obtain the optimum solution by getting all
the right people to do the right job

e Health and safety: to pan, co-ordinate and manage health and safety
throughout all stages of the project

e Implementation and control: controlling the delivery of the project by
following the process map and other associated documentation

e Commission and handover: to achieve a smooth transition from
construction to operation by ensuring the client knows how to use and

maintain the finished facility

2.5.2 Generic Design and Construction Process Protocol (GDCPP)

Using NPD as a reference, the University of Salford developed the Generic
Design and Construction Process Protocol (GDCPP) in 1998 under the EPSRC’s

IMI fund (see Figure 2.9). The protocol is ‘...a common set of definitions,
documentation and procedures that provides the basis to allow a wide range of
organisations involved in a construction project to work together seamlessly’
(Kagioglou et al, 1998b). It maps *...the entire project process from the client’s
recognition of a new or emerging need, through to operations and maintenance’
(Cooper et al, 1998; Kagioglou et al, 1998c) by breaking down the design and
construction processes into eight sub-processes (activity zones); namely
Development, Project, Resource, Design, Production, Facilities, Health & Safety
and Legal, and Process Management; into four broad stages; Pre-Project, Pre-

Construction, Construction and Post-Construction stages; and ten phases.
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Furthermore, continuous learning of both the process model and the project is
facilitated by knowledge database development, the legacy archive (Aouad et al,
1999). In doing so, it aims to improve the design and construction process by
providing the following, more commonly referred to as its six key principles
(Sheath et al, 1996; Aouad et al, 1998; Kagioglou et al, 1998a; Cooper et al,
1998): -

e Whole project view

e Progressive design fixity

e A consistent process

o Stakeholder involvement/ teamwork

e Co-ordination

o Feedback
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Figure 2.9: The Process Protocol high-level map (Kagiouglou et al, 1998a)
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A detailed description of the Process Protocol can be found in Kagioglou et al
(1998a and 1998b) or by visiting http://www.processprotocol.com

2.5.2.1 Whole project view

The separation between the design and production functions, as described in
section 2.2, has been acknowledged as a key contributor to the inadequacies of
construction (Harvey, 1971). Although several attempts have emerged to improve
the situation, these have tended to concentrate upon changing the structures and
processes to improve information flow and to reallocate risk through new
mechanisms such as Design and Build, prime contracting, partnering,
management of the supply chain and other novel procurement methods (Lee et al,
2001). The fundamental part of these initiatives is to bring together both the
design and the construction activities by introducing those who do the building
earlier into the design phase, into the front-end, or by improving the design-
construction interface. This thus becomes the first principle of the Process

Protocol.

Kadefors (1999) believes that to integrate constructability/ the contractor into the
design phase is especially problematic, as current contractual arrangements shape
interests in such a way that problem solving and value management are
counteracted. Traditionally, contractors have not assisted in the design phase of
buildings, nor have specialist subcontractors (e.g. mechanical or electrical) or
large suppliers (e.g. steel merchants), as governed the process (such as RIBA Plan
of Work). However, Gunaskaran and Love (1998) argue that their contribution
will be invaluable. These specialist organisations have specific knowledge
concerning the capability of the life cycle of materials, the overall performance of
a product and the programming of site operations. Khurana and Rosenthal (1998)

believe that the real keys to success can be found by forging a holistic approach,
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particularly whilst two thirds of the costs are committed during the design stage

(Love and Gunesakaran, 1998).

The ramification for not considering the manufacturability/ constructability of a
product when it is being designed affects the quality, efficiency and speed of its
development, and research studies in manufacturing suggests that it is imperative
that production should be moved to the front-end (Ettlie & Stoll, 1990; Charney,
1991; Smith & Reinerstein, 1991; Cooper & Klienschmidt, 1994). The whole
project should be clearly planned out as far as possible allowing the production
team to be appointed early in the process, and when required, to contribute to the
design process to effectively utilise resources. Research concludes that machinery,
labour requirements and materials should be considered in the detailed, or
possibly the concept design phase (Riedel & Pawer, 1997). After all, the only way
to improve a company’s competitive position is by producing a design that is
‘right first time” so that innovation and superiority can prevail, as changes here
can be made efficiently and effectively, reducing cost and time (Milburn, 1992;
Riedel & Pawer, 1997; Khurana & Rosenthal, 1998). Figure 2.9 illustrates that
there is a particular concentration of processes during the front-end of the Process
Protocol; phases 0 to 6. These processes focus attentively to the identification,
definition and evaluation of the client's requirements. Comprehensive
requirements capture is essential at the front-end of the process, focusing on the
stakeholders and their requirements is seen as a contributor to effective design

brief and specification development, and should also include production aspects.

2.5.2.2 Progressive design fixity

The stage gate approach found in NPD (Cooper, 1994; see section 2.6.1) applies a
consistent planning and review procedure throughout the Process Protocol. It
accommodates for the progressive fixing and/ or approval of information

throughout the process, and allows the concurrent working of design and
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construction activities in order to reduce time. This is particularly useful for
commercial clients who may have to change the design/ specification of the
building project at a late stage of the project to accommodate for their changing
market needs. The clients will have to pay for the additional risk and cost of
progressively fixing the design elements, for example, the foundations for the
project maybe over compensated for the potential of increasing the capacity, but

greater flexibility is endorsed.

2.5.2.3 A consistent process

A successful company adopts a systematic and ordered process with logical steps
that guides the development of an idea into a product (Cooper, 1994). While some
companies use a variety of processes and approaches to develop new products, the
most successful companies are those who have maintained one principal process
(generic or high-level process) and adapted it to suit their specialist need in each
individual project (specialist or secondary-level process). By using the same basic
generic process, it uniformly yields the most productive results (Kuczmarski,
1992). Everyone involved in the process develops a comfortable and consistent
level of working; they see why category analysis works and they understand the
purpose of strategic roles better. However, that is not to say that the generic
process is static (Thomas, 1995). It too is subjected to continuous improvement
rather than totally re-engineering the whole process each time failure occurs; often
management is all too often enamoured with changing the principal process.
Rosenau (1990) believes that if the way new products are being developed
changes, increased creativity will result. In fact, the exact opposite actually
occurs. The art of managing a new product/ scheme is in itself a creative and
flowing activity. A generic project process, such as the Process Protocol, allows
just that.
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The most important underlying factor to any development process is making it
understandable and actionable by all people concerned. Consistency in the way
the process is interpreted and followed is vital, as people need some anchor to
hold onto - structurally sound and sturdy girders that even a new participant to the
team can clearly identify with. It should be simple and straightforward as to be
accomplished in logical steps. This in turn allows all employees to envision the
progress of an idea through to the end product, a key component of success
(Kucmarski, 1992). Crawford (1977b) reports that this has not always been the
case. Even when management has made a thorough study and a firm decision for
a new product, the result is frequently classified as confidential and shared with
no one else beyond the board of directors or the executive committee. This
inevitably leads to fundamental problems, and has more often than not resulted in
failure of many new products. Many researchers have been appalled on
discovering that the sales personnel or even the market researchers either don’t
know whether their firm has such a strategy, or even think that strategy is
something quite different to what it really is (Crawford, 1977a). Nonetheless, it is
clearly no accident that the world’s most successful manufacturers are not

secretive about their basic generic process (Neely, 2000).

2.5.2.4 Stakeholder involvement/ teamwork

The avid involvement of the client and all the stakeholders in a project is a
prominent feature of the Process Protocol. It follows the clear consensus in
manufacturing reports that full team participation improves the process by bearing
all project input simultaneously, hence avoiding or reducing further revisions as to
reduce time and money (Jassawalla & Sashittal, 1998). Furthermore, it allows an
objective comparison of projects, providing the basis for both company and
industry knowledge development.
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Success is also very much a multidisciplinary, multifunctional effort (Cooper &
Klienschmidt, 1995; Arditi & Gunaydin, 1998; Griffin, 1997). In order to achieve
this, every step or phase has to be a multifunctional one, involving all the
specialists that will inevitably influence that particular part of the project. Each
cycle should involve framing the problem and generating alternative problems to
suit all; the process is cyclic because typically the collaboration generates new
understanding and leads to different alternatives, thus saving overall project time
and costs. In short, it builds in different tasks and provides checks and balances
that require the input and involvement of various functions. By cutting across
functions and assembling all of the employees working on the same project into a
‘team,” companies aim to reduce disputes among functions, pre-empt problems,
and unleash the energy and effort that people give when contributing to a
meaningful project (Griffin, 1997). No organisation can claim quality unless it
operates in harmony — which it cannot do unless its departments and levels speak
the same language (Donnellon, 1993). A poorly conceived and badly enacted
team typically causes confusion, diverts energy and diminishes effectiveness, as
measured by almost any indicator. More flexible teams are more capable of
managing the intensifying competitive pressures and the inexorable acceleration
of technology to produce the final output in a shorter time span and with reduced
development costs. Further, every team member should have a strong
consciousness of the need to eliminate waste and abnormalities from the process
(Monden, 1993; Womack et al, 1990). This consciousness can only be achieved if
people perceive a win-win situation, with a clear understanding of their role in the
organisational network in order to achieve the business/ client’s objectives (Jones,
1992).

2.5.2.5 Co-ordination

The separation between the designer and the contractor/ engineer in construction,

as explained in section 2.2, is particularly deep as they are traditionally from
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widely divergent cultures. Therefore, by bringing these functions together in a
cross-functional approach there will be a high risk of a cultural clash, possibly
resulting in a negative impact on the project. Despite this difficulty, the increasing
complexity and competitive pressures of the industry indicates that efforts at
integration are necessary and will continue. The designer and contractor/ engineer
do not differ as to appropriate conduct or project goals, but rather, they differ on
firm-related priorities of surprises and profitability, and by bringing them together
enables appreciation for the other’s world. This can be envisaged through the use

of processes (Cooper, 1987a).

Howell (1999) and Baxendale et al (1996) suggests that the ‘...conventional
construction delivery processes cannot effectively handle the interactions and
complexities of a multi-disciplinary team approach,” as current procurement
methods exacerbate the division of tasks into functional disciplines that operate
independently. Winch and Campagnac (1995) also share this common analysis in
that contractual arrangements only establish roles and responsibilities and do not
give much insight into how the different actors are to interact. Moreover, the
functional disciplines develop their own objectives, goals and value systems, and
become dedicated to the optimisation of their own function with little regard or
understanding of its effect on the performance of the project (Gunasekaran &
Love, 1998). A construction problem has to be agreed upon by the various
disciplines that each have their own perceptions and objectives, so fundamentally

the problem itself can possess multiple solutions (Li & Love. 1998).

Researchers have long argued that the employees are the critical building block of
an organisation (Crawford, 1977b). When teams function properly, they become
the glue that binds together the entire process. Co-ordination is an essential part of
the job if conflicts are to be avoided and team players should push and pull in the
same common direction. Successful teams bring together diverse information on

every aspect that impacts customer satisfaction and they overcome the
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shortcomings of hierarchical structures and generate quality decisions (Hoffman,
1979). This sharing of common information and facilitation of real-time
communication are linchpins for the success of this process. It is all too well to
have a precise and accurate process in play, but if the participants do not interact

to produce the set deliverables then there is no success.

2.5.2.6 Feedback

Expert knowledge and lessons learned in construction is currently not
systematically incorporated back into the process, so the plethora of knowledge
reaped has hardly been passed from project to project or even from person to
person. According to Li and Love (1998), construction problem solving is reliant
on experiential (empirical) knowledge, and that this knowledge is not codified in
books and is weakly organised in memory. Furthermore, the ‘problem solvers’
perceive construction problems with different perspectives and the body of
experiential knowledge may appear to be diverse or even disparate. Therefore,
real benefits in cost, schedule, quality and safety for future projects can only
emerge if only this wealth of construction knowledge can be effectively harnessed
in planning and executing future work as to be incorporated into the process
(Kartam, 1996; Kumaraswamy & Chan, 1998). The most apparent contributing
factor to this cause is that team players rarely work together on the same project
again, and so dissemination of aspirations is lost. Kartam (1996) suggests that the
shortcomings be due to: -
e Unreliable communication channels between construction experts and less
experienced individuals
e An unmanageable format that limits access, retrieval and updating of the
potentially enormous volume of lessons

e The lack of a meaningful classification system
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e Difficulty in integrating new systems into existing operations and
procedures
e A primary focus on failures or incidents, rather that a balance of positive

and negative experiences with constructed facilities

The Process Protocol actively encourages integrated learning by means of a
legacy archive; a central repository or information spine (Hinks et al, 1997) that
can take the form of an electronic information management system. Everyone in
the project has access and contributes to the project data, thus enabling project co-
ordination and communication to inform the latter phases and future projects.
Furthermore, competitive advantage will effectively come from how such
experiences are acted upon (Hinks et al, 1997; Aouad et al, 1999). The archive
follows the notion of continuous improvement that is commonly associated with
the PDCA cycle (see Figure 2.4).

2.5.3.7 Structure of the protocol

The Process Protocol uses a matrix network technique to model the design and
construction process, similar to that of NPD’s third generation fuzzy gate (see
Figure 2.7). Matrix management has been actively studied and documented by
many industrial and academic groups. According to Kmetovicz (1992), two-
dimensional matrix representation has much strength, principally its ability of
representation at the intersection of rows and columns This approach allows the
processes to become the prime function rather than the actors in the process, as

amplified in models such as the RIBA plan of work.

The matrix is constructed by arranging the work function (the activity zones)
along the y-axis and time (the phases) along the x-axis. The stage gate (column)
acts to clarify the structure and assess the roles performed by individuals within

the team. Moreover, the phases of the design and construction process are
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restructured in the protocol to encompass the whole delivery of the project (see
Figure 2.9) and by means of adopting the stage gate approach from
manufacturing. The stage gates cut across functions and promote concurrency in
the process, and provide a consistent planning and review procedure throughout
the process by means of phase reviews, which ensures that the project is
continuously co-ordinated and monitored. Within each cell of the matrix it
becomes possible to identify the work that must be accomplished for each activity
zone in the time segment, or phase, of the project life cycle. Once the necessary
elements of each cell have been defined a network of executable items is apparent.
This horizontal and vertical linking of nodes within and between matrix cells
produces a complete network model of the entire project. Furthermore, the
hierarchical organisation is still somewhat preserved within this matrix, which is
widely advocated by the individual sectors within the industry, with the lower
levels in the process mimicking groups or individual people.

The role of the cross-functional teams (activity zones) takes on relatively clear
definition. They work to optimise themselves to be highly effective across the
columns. They are multi-functional and may consist of a network of disciplines to
enact the specific task of the project, allowing the ‘product’ to drive the process
rather than the function as in a sequential approach. Luck and Newcombe (1996)
argue that traditional roles and responsibilities change from project to project,
often resulting in ambiguity and confusion; the use of zones potentially reduces
this confusion and enhances communication and co-ordination (Cooper et al,
1998). The traditional building process promotes functional working, facilitating
to the inherent problems of adversarial, functional relationships and fragmentation
of the industry. The use of activity zones in the Process Protocol aims to
encourage cross-functional team practice by grouping the participants of a project
into core activities, thus overcoming the boundaries of project team segmentation.
It is a structured set of processes that guide and support work towards the project's

common objective from a multi-functional perspective.
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It is anticipated that the generic Process Protocol will be customised for each
individual project. Further, the processes may be enacted concurrently, which too
has its origins in the manufacturing industry. Concurrent construction (CI) may be
defined as an integrated approach to the planning and execution of all project
activities, from the conceptualisation stage through to the hand-over of the built
facility (Jaafari, 1997).

There are real opportunities to be harnessed by using CI; it can achieve major
process efficiencies and savings on actual costs and delivery times (Jaafari, 1997).
This is gained by integrating the whole project team into the process, including
the designers, the client, the contractors, the government and other stakeholders.
Everyone works towards a common goal, instead of aiming for a separate one
(Kagioglou et al, 1998). Jaafari (1997) proposes that concurrent construction will
provide an impetus to embrace new working philosophies (integrating all project
phases into a single phase), as to revamp/ improve the industry. He also cites that
through its application, it will be possible to achieve 25% savings on the overall
project duration without additional resources, more evidence is needed to support
of this assertion. In addition, by implementing concurrent construction it will
possibly dismantle many barriers, and so will fully enforce cross-functional teams.
A summary of the benefits of concurrency against serial/ sequential working can
be found in Table 2.4.

Serial/ sequential Concurrency

Traditional, thorough but takes too long Able to reduce time-to-market by working in
parallel

Small problem may disrupt all functions Prevents delays in individual functions holding

up the project

Can cause rivalry between functions Promotes communication between functions

Risk of one function's solution causing Encourages cross-functional problem solving

problems for another function
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Isolates functions Promotes overall team working

Risk of tunnel vision from individual Requires coherent control under overall Project
functions Management

Risk of parochialism and 'not my job' Promotes understanding of other functions and
attitude opportunities for improvement

Table 2.4: Serial/ sequential working against concurrency

2.6 Conclusion

In chapter 1, the aims and objectives of this research investigation was presented.
This chapter intended to refine the research area, namely the use of project
processes with the aim of transferring manufacturing ideals to improve
construction. The UK construction industry is under increasing pressure for
transformation as it has been continuously criticised for its inadequate
performance by many governmental and institutional reports. It has one of the
worst public images among the industrial sectors and is often perceived as dirty,
dangerous, with adversarial relationships and great environmental insensitivity
(Ball, 1988; CIB, 1996). Therefore, it must undergo organisational, structural and
cultural transformations (Jaafari, 1997). Framed in these terms, the design and
construction process can no longer be left to chance. Process innovation was
suggested by Egan (1998) as a route to corporate survival and prosperity, as
exemplified in section 2.2. The process must be integrated to deliver quality,

value for money, speed, high productivity and satisfaction.

The limitations of current construction project process models were exposed in
section 2.2. Methods (i.e. Cl and re-engineering) of improving the performance of
processes were subsequently introduced in section 2.5.2, and guidelines on how to
implement process change were discussed in section 2.5.3. As manufacturing was

also suggested as a reference point for process innovation (Latham, 1994), the
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NPD process was illustrated in section 2.6 as a basis for improving the design and
construction project process. Finally, new process models that have adopted
manufacturing principles were described in section 2.7 (i.e. the BAA project
process and the Process Protocol) in an attempt to improve construction
performance. The Process Protocol translates many the mechanisms of the
manufacturing NPD process by fostering an integrated holistic manner. Further,
the launch of the Process Protocol formed the impetus for construction companies
to consider their practices; some companies adopted the protocol whilst others
used it as a basis for developing their own process.? In the next chapter, the topic
of performance management will be investigated, concentrating on the

measurement of new project process models.

2 Examples of companies who have used the Process Protocol, either by adoption or inference,
include: Taylor Woodrow, Property Techtonics, Alfred McAlpine, Marconi, Tilbury Douglas,
BIW Technologies, British Nuclear Fuels Ltd (BNFL), British Telecom, Citex, Tarmac, CRISP,
IAl, John Mowlem, Schal, P3 Knowledge Technology, CIRIA, Christiani & Nielsen, British
Aerospace, Amec, WSP Group and Teamwork 2000.
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CHAPTER 3: PERFORMANCE MANAGEMENT

3.1 Introduction

Chapter 2 identified the need for process reform in the construction industry
(Egan, 1998). Learning from other industries was suggested as a reference point
for improvement initiatives (Latham, 1994); this contributed to the development
of a number of new design and construction project processes. This chapter
reviews the topic of performance management, in particular, how to measure the
effectiveness of a new project processes. The application of existing performance
frameworks are reviewed, and the lack of such a guideline in the literature is made
profound. Thus confirming the unique nature of this research investigation.

Research in the performance management field has been, and is being, undertaken
by a diverse group of people from a variety of different disciplines. These include
business strategy (Simons, 1995), human resource management (IPM, 1992),
manufacturing and operations management (Dixon et al, 1990; Neely et al, 1996)
and organisational behaviour (Meyer & Gupta, 1994). Formoso (1997) reports
that the subject is also essential for construction. According to Mohamed (1998),
it is an invaluable tool to address the “...ever-rising customer requirements and
expectations ...for improvements in the cost, timing and quality of construction
output.” However, the transference of research from the various industries into
construction has not been apparent, principally because of the functional

boundaries, such as language and the structure of the industry.

Historically, performance management refers to measuring an organisation’s
performance and is a fundamental part of any management process. There are
many roles of measurement in the management process, but in general, any
activity that has a data requirement will inevitably involve measurement. These
roles are summarised by Butler (1994), and Bonsdorff and Andersin (1995): -

e Improve organisational performance

e Assist in decision-making
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e Provide visibility of results

e Improve understanding

e Compare absolute performance

e Improve motivation

e Improve individual performance

e To show employees how they contribute to the organisation’s performance
e To communicate performance expectations

e To provide management information

e To identify performance gaps

A typical measurement process defines what to measure, how to collect the data,
process the data and then evaluate it to provide the facts needed for making
changes related to improvement (Formoso, 1997). Moreover, recent research has
shown that this process is more complex in nature, and Neely (1999) reports that
the following issues also have to be addressed when determining measures: -

e The changing nature of work

e Increasing global competition

e Specific improvement initiatives

e National and international quality awards

e Changing organisational roles

e Changing external demands

e The power of IT

Collectively, these factors have fundamentally caused many changes in the
manner in which organisations compete. Chandler (1997) and Lockamy (1998)
intrinsically agree that firms can no longer compete solely on the basis of cost, but
must formulate competitive strategies. Furthermore, this need of ‘rethinking’
performance management in the construction industry has also been highlighted
by the growing number of new process methods and techniques that have been
introduced over the last two decades that aimed to shift the traditional paradigms
in order to improve performance. These ‘initiatives’ have primarily been from
manufacturing and have led to an array of new philosophies such as concurrent

engineering/ construction, lean production/ construction and many others such as
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JIT and TQM (Koskela, 1992; Kagioglou, 1998; Nelson et al, 1999). The main
driver behind these philosophies was to optimise an organisation’s performance,

both internally and externally, and inevitably their implementation has to be

assessed. Therefore, the industrial and academic need for guidelines or examples

of how to approach the topic of measuring construction project process is high
and timely (Driva, 1997).

3.1.1 Definitions

There are a wide range of definitions for performance related terms in the

literature, and these dialogs have to be framed towards a common baseline for the

rest of this review before further factors can be discussed: -

Performance management: is the process by which a company manages its
performance in line with its corporate functional strategies and objectives.
Bitici et al (1997) cites that it is a “...closed loop control system, where the
corporate and functional strategies are deployed to all processes, activities
and tasks, and feedback is obtained through the system to enable
appropriate management decisions’

Performance measurement: Bitici et al (1997) differentiates performance
management and measurement by describing measurement as ‘...the
information system that is at the heart of the performance management
process and it is of critical importance to the effective and efficient
functioning of the performance management system.” Furthermore,
Sinclair and Zairi (1995b), Neely et al (1995) and Evangelidis (1992) state
that it is the process of determining how successful organisations or
individuals have been in attaining their objectives

Performance measures: are the numerical or quantitative indicators that
show how well each objective is being met (Pritchard et al, 1991; Fry,
1995)

Performance measurement system: is the systematic way of evaluating the
inputs, outputs, transformation and productivity of an organisation’s

performance (Globerson, 1985)
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e Target: is the predetermined level of performance against each measure
(Sinclair & Zairi, 1995a)

e Critical success factors, CSFs: are the limited number of areas in which
results, if they are satisfactory, will ensure successful competitive
performance of the organisation (Rockart, 1979)

e Key performance indicators, KPIs: are the actual measures used to
quantitatively assess performance against the critical success factors,
moreover, Sinclair and Zairi (1995b) also state that there should be at least
one KPI for each CSF

3.2 The history of performance measurement

Various aspects of performance measurement have been extensively discussed in
the literature. Atkinson et al (1997) identified that there are three roles in
performance measurement, namely co-ordinating, monitoring and diagnostic.
Cameron (1986), Keegan et al, (1989), Maskell (1991), Bevan and Thompson
(1991), Lockamy and Cox (1995), and Kaplan and Norton (1996) provide sets of
guidelines for design of performance measurement systems that will lead to
excellent performance. Moreover, in reviewing the literature, the developments in
performance related issues appear to have progressed in two distinct phases, and
its emergence may be of interest to construction researchers and practitioners. The
first phase began in the late 1880s and carried on through into the 1980s.
Ghalayini and Noble (1996) report that this phase typically concentrated upon
financial measures such as profit, profit per unit of production, return on
investment, return on sales, sales per employee and productivity. These financial
measures were heavily criticised by both researchers and practitioners in that they
were inadequate for contemporary business. Their arguments are summarised
below: -

e Financial measures alone encourages short-termism which delays capital

investment (Hayes & Abernathy, 1980; Neely, 1999)
e They lack strategic focus and fail to provide data on quality,
responsiveness and flexibility (Skinner, 1974; Neely, 1999)
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e They encourage managers to minimise the variances from the standard
rather than to seek continuous improvement (Turney & Anderson, 1989)

e They fail to provide information on what customers wanted and how
competitors are performing (Camp, 1989; Kaplan & Norton, 1992)

e Financial measures are historically focused (Sanger, 1998; Dixon et al,
1990)

In summary, Sanger (1998) suggests that *...financial measures are useful - but
they tend to measure the past — and they tend to measure the easy-measurable.’
Ghalayini and Noble (1996), in retrospect, see these financial measures as
‘lagging metrics,” which report on results and decisions made in the past and

therefore have no little use in improving an organisation’s current performance.

The second phase of performance measurement started in the late 1980s and
involved non-traditional or non-financial measures. The shift was in reaction to
the growing concern of the inadequacy of financial metrics alone, as highlighted
earlier, and the changes in the world market when companies began to loose their
arena to overseas competitors who were able to provide higher quality products
with lower costs and more variety (Letza, 1996). Tsang et al (1999) believe that
financial measures focus on short-term results. As a result, very few managers
will choose to make capital investments or pursue long-term strategic objectives
that will jeopardise quarterly earnings targets. Neely et al (1997) promote that an
organisation should ideally adopt multiple measures to achieve balanced
perspective and should include internal and external, financial and non-financial,

and performance drivers and outcome measures.

Therefore, in order to regain competitive edge, companies not only shifted their
strategic priorities from low-cost production to quality, flexibility, short-lead
times and dependable delivery, but they also implemented new technologies and
philosophies such as TQM, JIT etc (Ghalayini & Noble, 1996). These changes led
to the need for a broader, cross-functional perspective of how organisations
operated, as compared to the traditional, functional driven approaches that had

already arisen; to provide the empirical evidence that the process adopted
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functioned appropriately (Gadd, 1995). Both Deming and Senge (Beckford,
1998), amongst others, described the need to adopt a holistic view of the
organisation and its environments, therefore requiring an understanding of the
interaction and linkages between criterion parts of the process/ system. The need
to address these issues led to the increasing development of new costing and
performance measurement systems that provided information not supplied by
traditional systems (Zairi, 1994). Moreover, the implementation of these changes
revealed also, that traditional performance measures had many limitations and the
development of new performance measurement systems was required if the
organisation was to achieve success (Neely, 1999). The focus therefore shifted
towards ‘leading’ indicators of performance, rather than ‘lagging’ metrics, and
related to non-financial, or operational, measures (Hayes et al, 1988; Maskell,
1992; Dixon et al, 1990). Further, McNair and Mosconi (1987), Drucker (1990)
and Russell (1992) promote that both financial and non-financial measures are

needed within an organisation’s strategic framework.

A comparison between the traditional and non-traditional measures is displayed in
Table 3.1. Lingle and Schiemann (1996) highlighted the success of adopting the
types of measures as listed in the non-traditional part of the table. They concluded
from a survey that by *...having agreed measures that the managers understood,
balancing financial and non-financial measures, linking strategy measures to
operational ones, updating what is measured regularly, and by communicating
measures and progress to all employees’ is what distinguishes a successful from a

unsuccessful company.

Traditional Non-traditional Source

Based on outdated Based on company strategy Globerson, 1985; Dixon et al,
systems 1990; Kaplan & Norton, 1992
Mainly financial measures Financial and non-financial Globerson, 1985; Lynch &
(lagging) measures (leading) Cross, 1991; Maskell, 1991
Intended for managers Intended for all employees Takeuchi &Quelch, 1983;
McKinnon & Bruns, 1992;
Sinclair & Zairi, 1995b
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and are difficult,

Intended for mainly Intended to improve Lynch & Cross, 1991;
monitoring performance performance and are simple, Schmenner & Vollmann, 1994;

confusing and misleading

accurate and easy to use Bauly, 1994

Hinders continuous
improvement; does

change over time

Helps in achieving continuous  Dixon et al, 1990; Ghalayini &
not improvement; changes over Noble, 1996; Neely et al, 1997

time as needs vary

Table 3.1: Traditional versus non-traditional measures

3.2.1 Characteristics of performance measures

Following the move in the late 1980s towards non-traditional or non-financial

measures, many researchers began to expound upon the fundamental

characteristics of

Characteristic

metrics. These characteristics are summarised in Table 3.2.

Reference

Continuously

revised/ relevant

Relevant measures should be derived from the process that is being
monitored or improved (Griffin, 1993). Measures should focus attention on
the issues that are relevant to current strategies (Lynch & Cross, 1991).
Upton (1998) reports that outdated measurement systems may inhibit

success, and so must change in accordance with the business strategy

Measures
should be
derived from

strategy

A company’s performance must be measured on the criteria derived from
the overall strategy that has been set for the business (Goold, 1991). When
measures are no longer strategically relevant they should be eliminated
(Lynch & Cross, 1991). Measures derived from objectives ensures and
effective link between strategy and operations by translating strategic
objectives from top-down (based on customer priorities) and measure from
bottom-up (Lynch & Cross, 1991). Performance measures must change to
reflect new strategies (Dixon et al, 1990). Relationships must exist between
the firm’s strategies, organisational actions and performance measures
(Dixon et al, 1990). Sustainable world-class performance will not occur if
there is a misalignment between a firm’s strategic objectives and actual
market requirements (Adam, 1992). The translation of mission statements
into a set of integrated performance measures to control, monitor and reward
performance, which is consistent with the mission statement, is fundamental
(Fitzgerald & Moon, 1996; Simmonds, 1981). Strategy in its wider context
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is a mixture of knowledge and assumptions about the organisation, its goals,
objectives, action, milestones, budgets and plans (Kuwaiti & Kay, 2000).
Strategic alignment is based on two fundamental assumptions: 1) economic
performance is directly related to the ability of management to create a
strategic fit between the position of an organisation in the competitive
market, and the design of an appropriate structure and systems to support it;

and 2) that this strategic fit is inherently dynamic (Kuwaiti & Kay, 2000)

Encourage

behaviour

Measures are a very powerful motivation too and therefore will have a direct
bearing on the motivation of the user (Lynch & Cross, 1991). To improve a
users motivation, the relevance of the measures to their job is important
(Maskell, 1991). Provides information for management control, decision-

making and as a powerful motivational tool (Tsang et al, 1999)

Improvement

tool

Performance improvement is critical to the economic well-being of
companies (Dixon et al, 1990) a company philosophy of continual
improvement must be supported by a system that encourages improvement
(Turney & Anderson, 1989). Measures should improve performance on a
continuous cycle (Banard, 1962). Measuring should facilitate improving an
organisation’s performance and the metrics should help with project
steerage (Bauly, 1994). Regular feedback loops, which are short, should be
introduced in order for organisations to be more responsive so that they can
continuously improve (Cobb, 1993). To achieve continuous improvement,
specific goals need to be set during a predetermined time horizon (Ghalayini
& Noble, 1996) and need to be reviewed periodically to allow changes and
improvements to be made (Neely et al, 1997). These goals need to be
carefully selected, if they are set too low the company will under achieve
relative to its ability, and if they are too high the company will under
perform relative to expectations leading to low morale in some instances
(Neely et al, 1997)

Clear and

simple

Measures should be as simple as possible, unnecessary complexity should
be eliminated (Turney & Anderson, 1989). Information should be conveyed
through as simple set of measures as possible (Dixon et al, 1990). Targets
should be clearly stated (Goold & Quinn, 1990). Measures should be user-
friendly, that is simple, easy to use and be available promptly (Neely et al,
1997)

Acceptable

Acceptance of measures is increased by participation in goal setting (Ward,
1996) and its design and implementation (Sink & Tuttle, 1989)

Timely

Feedback can only be effective if it is received at the appropriate time
(Maskell, 1989; Kaydos, 1991). If measurement is performed too often it

over-consumes resources and becomes counterproductive, hence timing is
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of prime consideration. Conversely, under-measurement can lead to vital
indicators being missed and therefore the optimal solutions for addressing
each failing to be implemented (Love & Holt, 2000)

Effective Measures should accommodate change, whether they are internal or
external, otherwise they will be ineffective, or more likely counter-
productive (Meyer, 1994)

Integrated Measures should not operate in isolation; they have to be balanced with the
needs and requirements of other systems in the organisation (Clarke, 1994).
Performance measures should relate to the needs and goals of the
organisation and become tightly linked through the elimination of non-value
adding activities so that timely and relevant feedback is achieved (Green et
al, 1991)

Objective An objective measure is easily understood and quantifiable (Muckler &
Seven, 1992) and is unbiased (Neely et al, 1995). Performance measures
influence what people do (Lockamy & Cox. 1994)

Coherent Coherent sets of measures are balanced, providing a comprehensive view
(Kaplan & Norton, 1992)

Specific Targets should be precisely and clearly expressed leaving nothing to
implication (Neely et al, 1995)

Accurate Measures should be accurate (Lynch & Cross, 1991)

Demanding A demanding target is associated with better performance than compared to
easy goals (Goold & Quinn, 1990). Targets should be ambitious but yet
achievable (Harvey-Jones, 1991)

Involve and Full employee commitment and involvement in formulating strategies and
reward identifying the related performance measures ensures success (McKinnon &
employees Bruns, 1992; Neely et al, 1997). Performance management is “...the

management of individuals and teams on a frequent and ongoing basis, and
...that this may be in terms of rewards (financial consequence) or
recognition (non-financial consequence) (Sinclair & Zairi, 1995b). The way
to people’s hearts and minds is not through their ears but through their
wallets (Hammer & Stanton, 1995). Systems, especially those involving
humans, respond to performance measures (Neely et al, 1997). People
modify their behaviours in an attempt to ensure a positive performance
outcome even if it means pursuing inappropriate courses of action
(Hopwood, 1984; Neely et al, 1997)

Incorporate Targets for performance can be set by comparison with a variety of
targets benchmarks including customer expectations, competitor performance, best-
in field, past performance or comparison with other business units internal

or external to the organisation (Robbins, 1996). Human performance is
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greatly determined by the motivation of the individual or team operating in
the process (Hofstede, 1968). The ability and acceptance the user has on the
target will determine the achievement of the target. If the user accepts a
difficult and demanding target, he or she will apply a high level of effort
until it is achieved, lowered or abandoned (Robbins, 1996). Goal clarity and
participation have been shown to contribute to higher levels of motivation to
meet targets, providing managers accept those targets (Hofstede, 1968)
Flexible Measures must be flexible (Beamon, 1999). Slack (1991) identifies two
types of flexibility. Firstly, range flexibility which describes the extent the

operation that can be changed, and secondly response flexibility, which is
the ease in cost and/ or time in which the operation can be changed. Slack
(1991) indicates that flexibility measures potential behaviour and it does not

have to be demonstrated by the system for it to exist

Table 3.2: Characteristics of performance measures

Furthermore, when defining performance metrics that encompass balanced and
coherent characteristics, it is equally important to consider the barriers to
implementation during the design process (Lewin, 1938). The barriers emphasise
on peoples’ fears and perceptions of effective performance measurement, to which
training and education is the ideal means to overcome these inhibitions (Bourne &
Neely, 1998). These impediments are summarised below (Lewin, 1938; Sink
&Tuttle, 1989; Zairi, 1996): -

e Fear of exposing poor performance

e [Fear of exposing good performance

e Perception of more time, effort and/ or paperwork

e Fear of loss of autonomy

e Information overload (data rich/ information poor) — the perception that

this will worsen the prevailing situation

e Previous misuse and abuse of measurement

e Fear of failure

e Lack of skill and/ or lack of measurement masters

e Fear of unknown outcomes and consequences of measurement

e Paradigms regarding measurement techniques, measurement users and

abusers
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e Incompatible reward system — no incentives for those who perform well
e Failure to define performance operationally

e Failure to relate performance to process

e Fear of distorting performance priorities

e Misunderstanding and misusing measures

e Measuring the wrong things

3.3 What to measure

In considering the characteristics of performance measures in Table 3.2 and the
barriers to implementation, the question remaining to practitioners and researchers
in the field is, what to measure? The process of deciding which measures of
project or business performance to adopt is a valuable one (Neely et al, 2000),
because it forces management teams to be very explicit about their performance
priorities and the relationship between them. Generally management are inundated
with too many, not too few data (Bond, 1999). Selectivity is essential for guiding
the management process, to filter out extraneous data and report at an appropriate
level of aggregation (Rockart, 1979). Peters and Waterman (1982) explain this
succinctly, “...what gets measured gets done.” However, it is equally important to
measure the ‘right’ things as inappropriate performance measures are claimed not
only to misrepresent, but also undermine efforts and resources (Green et al, 1991;
Schmenner & Vollmann, 1994; Ghalayini & Noble, 1996; Upton, 1998). Letza
(1996) stressed that there are also additional dangers in measuring the “...wrong
things right,” which Neely et al (1997) suggests is dysfunctional behaviour. This is
particularly apparent when a large number of performance metrics is present in an
organisation and everything is measured but little that matters. Brown (1994) who

argues, ‘...measuring more things does not guarantee quality’ captures this stance.

Cameron (1986) finds that measures of organisational performance are still often
selected on the basis of convenience. Typically, the measures used are either too
narrowly or too broadly defined and this is a problem effects the success of the

analysis. Moreover, measures of individual, group, and organisational
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performance are also not necessarily the same. Other common features of
performance measures identified in the literature include: -

e Proxies of measures are selected on the basis of convenience and are often
unrelated to organisational performance (Flapper et al, 1996)

e A ssingle measure is commonly used to assess performance despite the fact
that it is a multidimensional construct (Rummler & Bache, 1990;
Johansson et al, 1993)

e Outcome measures are the dominant type of indicators for evaluating
performance, and are usually financial. Their effects are most frequently
used in policy decisions, though these merely reflect short-term results.
Sustainable performance, however, depends on the long-term effects of
strategies pursued by the organisation (Tsang et al, 1999; Neely, 1999)

3.3.1 Performance measurement frameworks

In response to calls for improved performance measures, several measurement
frameworks emerged in the management literature (Letza, 1996). These
frameworks involved specifying a formula, including the purpose of the measure,
the measurement system, the frequency of the measurement and the re-evaluation
of the measurement system (Neely, 1997; Harper, 1984). However, different
metrics purposes pose different demands on a measurement system and that a
system developer should consider why performance measurement is actually
required before defining and implementing one (Sink & Tuttle, 1989; Kerssens
van Drongelen, 1998; Neely, 1998).

According to Lingle and Schiemann (1996), those companies who adopt
performance measurement systems perform better than companies who do not.
Performance measurement systems can be described in many ways, they can be
single or complex, general or specific (Johnson, 2000). There is no common
definition of a system, Fitzgerald and Moon (1996) state that “... there is a broad
agreement that some form of performance measurement system is an important
component of organisational control, and furthermore, that there is no general

model that conveys a precise constitution of such a system.” Some frameworks
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prescribe methods of monitoring the whole organisation to guard against sub-
optimisation (Kaplan & Norton, 1996), whilst others develop audits to help
organisations identify the strengths and weaknesses of their measurement systems
(Dixon et al, 1990). Their importance, it seems, has never been greater as they can
either inhibit or enhance the success (Young & Selto, 1991; Deluzio, 1993;
Swenson & Cassidy, 1993). Examples include the performance measurement
matrix (Keegan et al, 1989), the performance pyramid (Lynch & Cross, 1991), the
balance scorecard (Kaplan & Norton, 1996) and the Business Excellence Model
(Anon, 1999). These models not only provide a means of measuring overall
organisational performance but they also provide a common baseline for
benchmarking. Generally, they provide the means for (Lockamy, 1998): -

e Maintaining an alignment between strategic objectives and market

requirements
e Co-ordinating the effective use of company resources
e Monitoring progress toward the achievement of pre-determined strategic

objectives

The most popular frameworks, their objectives and misgivings are discussed in
the following section.

3.3.1.1 The balanced scorecard (BSC)

Undoubtedly, one of the most widely recognised performance measurement
frameworks of today is the balanced scorecard (BSC; Kaplan & Norton, 1992).
Developed by Robert Kaplan and David Norton, it provides a °...balanced
presentation of both financial and operational measures’ by translating the
business mission and strategy into a set of objectives and quantifiable measures
built around four perspectives’ as outlined below (Kaplan & Norton, 1992; see
Figure 3.1): -
e Financial: investor’s views

e Customer: the performance attributes valued by customers
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e Internal processes: the long and short-term means to achieve the financial
and customer objectives

e Learning and growth: capability to improve and create value

Lagging indicator: How

do we look at o

shareholders?
Leading indicator: Financial LI
How do we see our Goals Measures L
customers? P
-l Customer Learning
Goals Measures Goals Measures
. »
al >
Process M
oo r " R
..................... Goals Measures Leading

indicator: What

must we excel

14

Leading indicator: Can

we continue to improve

and create value?

Figure 3.1: The BSC (Kaplan & Norton, 1992)

Tsang (1999) believes that the BSC’s success lies in its balanced approach in
assessing the seemingly disparate elements of a company’s competitive agenda.
Ghalayini and Noble (1996) also believe that it prevents sub-optimisation by
forcing consideration of all measures at the same time. However, it too has
weaknesses. It has been heavily criticised for its simplicity (Brignall, 1992).
Gregory (1993) denotes that *...clearly much work would be need to go on below
the level of the scorecard to provide systems which could deliver these ...rather
aggregated measures,” and in particular, a mechanism for specifying which
objective should be met in a specific time horizon (Ghalayini &Noble, 1996).

Sinclair and Zairi (1995a) declare that it is not complete as a performance
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measurement system as it is primarily designed for mangers to gain an overall
view on performance, and maybe not apparent for all employees. Furthermore, it
doesn’t consider suppliers (Neely, 1997), which is particularly apparent for the

construction industry.

3.3.1.2 Performance measurement matrix

In 1989, Keegan et al developed the performance measurement matrix (see Figure
3.2). As with the balanced scorecard, the strength of the performance
measurement matrix lies in the way it seeks to integrate different classes of
business performance — financial, non-financial, internal and external. The matrix,
however, is not as well packaged as the balanced scorecard and does not make
explicit the links between the different dimensions of business performance
(Neely et al, 2000), which is arguably one of the greatest strengths of Kaplan and

Norton’s system.

Non-cost Cost

(- No. of repeat buyers Y- Competitive cost N
g No. of customer position
g complaints - Relative R&D
w - Market Share expenditure

\ x J
- (- Design cycle time = Design cost N
% % on-time delivery - Material cost
§ No. of new products - Manufacturing cost

- AN J

Figure 3.2: Performance measurement matrix (Keegan et al, 1989)

3.3.1.3 The results and determinants framework

An alternative, which overcomes the criticism of the linkage between the different
dimensions, is the results and determinants framework (see Figure 3.3). This
framework, which was developed by Fitzgerald et al (1991) following a study of

performance measurement in the service sector, is based on the premise that there
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are two basic types of performance measures in any organisation. That is, those
that relate to results (such as competitiveness, finance) and those that focuses on
the determinants of the results (for example, quality, flexibility, resource
utilisation and innovation). The appeal of this distinction is that it highlights the
fact that the results obtained are of past business performance with regard to
specific determinants, i.e. results are lagging indicators, whereas determinants are

leading indicators.

Results Financial performance

Competitiveness

Determinants Quality
Flexibility

Resource utilisation

Innovation

Figure 3.3: Results and determinants framework (Fitzgerald et al, 1991)

3.3.1.4 Brown’s framework of process metrics

The performance measurement frameworks discussed so far in this literature
review have tended to be hierarchical in orientation. One of the most popular
performance frameworks dealing with the horizontal flows of materials and
information within the organisation, or the business processes, is the one
developed by Mark Brown, a US management consultant (Bond, 1999). Brown’s
framework is useful because it highlights the difference between input, process,
output and outcome measures, and it encourages the checking of micro processes
(Neely, 1997). He uses the analogy of baking a cake to explain this more fully: -
e Input measures: quality and quantity of input e.g. the volume of flour,
quality of eggs etc
e Process measures: cycle time and process parameters e.g. oven
temperature, baking time etc
e Output measures: monitors quality and dependability of output e.g. quality

of the cake etc
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e Outcome measures: tracts the impact of the output e.g. satisfaction of the

cake eaters etc

Inputs Processing system Outputs Outcomes Goal

Skilled, Design of
motivated products and Products Delighted
happy services customers
employees nl > I

Services

Production of
Customer
. products Customer’

requirements

Financial needs met
Input measures Processing measures Output measures Outcome measures

Figure 3.4: Brown'’s framework of process metrics (Brown, 1996)

3.3.1.5 Performance pyramid

Lynch and Cross’s (1991) performance pyramid falls in the same continuum as
Brown’s framework (see Figure 3.5). The strengths of this particular framework
are that it ties together the hierarchical view of business performance
measurement with the business process view (Neely et al, 2000). It also makes
explicit the difference between measures that are of interest to external parties
(customer satisfaction, quality and delivery) and the primary internal interests of
the business (productivity, cycle time, waste). However, Neely et al (2000)

believe that this framework is difficult to operationalise.
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Vision
Market Financial
Customer Flexibility Productivity
Satisfaction
Quality Delivery Cycle time Waste

Figure 3.5: Performance pyramid (Lynch & Cross, 1991)

3.3.1.6 The EFQM Excellence Model

Another wide-ranging and currently popular measurement framework is the
European Foundation for Quality Management’s Model (EFQM; USA), or its
counterpart European version, the Business Excellence Model that was launched
in 1992 (see Figure 3.6). This framework consists of two distinct subsets of
performance factors, broadly classified as enables and results. It is a non-
prescriptive framework, which recognises there are many approaches to achieving
sustainable excellence in all aspects of performance, based on the premise that
‘...excellent results with respect to performance, customers, people and society
...are achieved through partnerships, resources and processes’ (EFQM, 2001).
The model’s 9 boxes, shown below in Figure 3.6, represent the criteria to assess
an organisation’s progress towards excellence. The theory underpinning is that the
enablers are the levers that management can pull to deliver future results.
However, the terms used in framework are so open and can be interpreted in so
many ways, that a single organisation could decide to capture any of the several
dozen different measures of performance under each of the headings (Neely et al,
2000).
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People People
management 9% satisfaction 9%
Leadership Policy & strategy Processes Customer Business results
10% 8% 14% satisfaction 20% 15%
Resources 9% Impact on
society 6%

Enablers — 50% Results — 50%

Figure 3.6: The business excellence model (EFOM, 2001)

3.3.2 Critique of performance measurement frameworks

Although such frameworks are undoubtedly valuable, their adoption is often
constrained by the fact that they are all simple frameworks (Neely et al, 2000).
They suggest some areas in which measures of performance might be useful, but
provide little guidance on how the appropriate measures can be identified and
designed (Medori & Steeple, 2000). This brings us back to the original problem of
what to measure. Good measurement systems don’t just happen. They are
designed, human factors engineered, developed, implemented and constantly
improved. This issue has become topical in recent years, with several authors
discussing it, albeit often at a rather superficial level. Keegan et al (1989), for
example, argued that the process of deciding what to measure should consist of
three main steps. The first involves looking at strategy, defining the strategic
objectives of the company and determining how they could be translated into
divisional goals and individual management actions. The second encompasses
deriving an appropriate set of measures by populating a performance
measurement matrix. The third focuses on instilling the performance measurement
system into management thinking. Critical here, is closing the management loop
and ensuring that the measurement system actually drives day-to-day decisions

and actions, thereby ensuring the firm’s strategy is implemented.
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The first and third of these steps, while difficult in practice, are relatively self-
explanatory. The second, of actually deciding what to measure, is much more
involved. Keegan et al (1989) goes on to suggest that the best approach is to start
with five generic measures — quality, customer satisfaction, speed, product/
service cost reduction, and cash flow from operations — and then simply derive the
rest, ensuring that each of them is: -

e Integrated, both hierarchically and across the business functions, and

e Based on a thorough understanding of the organisation’s cost drivers

A suggestion on how to do this in practice, however, is not offered. Therefore in
1991, Wisner and Fawcett proposed a slightly more detailed process for
performance measurement system design. This is presented in a diagrammatic
format (see Figure 3.7). The nine-step process is similar to Keegan et al’s (1989)
in that it assumes that measures should be derived from strategy, but has the
advantage that it makes explicit the fact that the measurement system itself should

be periodically refreshed.
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Clearly define the firm’s mission statement

\ 4

v

Identify the firm’s strategic objectives using the mission statement as a guide

L 2

Develop an understanding of each functional area’s role in achieving the various strategic

objectives

v

For each functional area, develop global performance measures capable of defining the

firm’s overall competitive position to top management

v

Communicate strategic objectives and performance goals to lower levels in the

organisation. Establish more specific performance criteria at each level

v

Assure consistency with strategic objectives among the performance criteria used at each

level

v

Assure the compatibility of performance measures used in all functional areas

v

Use the performance measurement system to identify competitive position, locate problem

areas, assist the firm in updating strategic objectives and making tactical decisions to

achieve these objectives and supply feedback after the decisions are implemented

v

Periodically re-evaluate the appropriateness of the established performance measurement

system in view of the current competitive environment

Figure 3.7: Performance measurement system design (Keegan et al,

1989)

Sink and Tuttle’s (1989) attempt to describe the process of performance
measurement system design in their book, ‘Planning and Measurement in your
Organisation of the Future’ is listed below, is perhaps the most detailed method.
However, the question of how to decide upon what to measure is still not explicit
in either Wisner and Fawcett’s or Sink and Tuttle’s work.
1. Organisational systems analysis: -
- Define the target system

- Define the purpose of measurement
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- Conduct audience analysis

- Review up-line strategic plans

- Review target system strategic plans

- Define, operationally, performance for target system

- Conduct an existing measurement system audit

- ldentify and/ or develop measurement ‘master’

- Confirm accepted guiding principles for measurement within the

organisation and target system

- Conduct force-field analysis and design communication plan
2. From the performance improvement plan (PIP) identify strategies
developed for performance improvement for the target system
3. Decide what to measure. Identify what information the management
team of the target system need/ wants to confirm that (a) the target system
is performing, and (b) the target system is improving

- Develop consensus measures for performance

- Audit to improve measures

- ‘Operationalise” the measures, determine the operational

definitions for the measures

4. Identify data required, sources and collection devices
5. Identify how to convert the data into the needed information, address
the storage, retrieval, processing and portrayal question. Select
approached, methods, tools and techniques for processing
6. Finalise and document your measurement system development plan
7. Develop and maintain the visibility system for the performance
measurement system, and recycle the design and development process as
an integral part of the PIP each year
8. Constantly and continually improve the performance measurement

system

In their preliminary writings about the balanced scorecard, Kaplan and Norton

paid little attention to the process of performance measurement system design
(Kaplan & Norton, 1992; Neely et al, 2000). By 1993, they too had recognised the
importance of this topic and therefore included a brief description of an eight-step
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process, which involved various rounds of interviews and workshops, to enable
managers to design balanced measurement systems in their 1993 Harvard

Business Review paper ‘Putting the Balanced Scorecard to Work.’

Since then, there have been numerous attempts to document performance
measurement system design processes, nearly all of which ended up open-ended
and vague statements (Dixon et al, 1990). Conclusively, despite the widespread
interest in the topic of performance measurement, little detailed attention has been
paid to the question of how managers can decide which performance measures
they should adopt (Neely et al, 1997). Neely et al (2000) suggests that for any
performance measurement framework to be of practical value, the process of
populating the framework has to be understood. Indeed, even those authors that
have discussed this issue have tended to offer superficial and rather generic
guidelines as opposed to specific and actionable advice. This lack of guidance
applies to measuring the project process; although some of the frameworks advise
measuring the process, the question still remains on how to measure it. Thus

contributing to the research aim of this thesis.

3.4 Performance management in construction

The subject of performance management in the UK construction industry is
encountering increasing interest in both the academic and managerial ambits.
Mohamed (1998) supports this growing trend by reporting ‘...to improve
construction performance, it is essential to have accurate and representative
measurements reflecting current practice, trends and productivity.” For the most
part, this interest is due to the broadening spectrum of performances required by
the present-day competitive environment and the need to support and verify the
introduction of new design and construction processes (Toni & Tonchia, 2001).

Previously, construction performance measurement has adopted a narrow focus,
typically failing to respect the profoundly complex and interdependent nature of
what is essentially a dynamic social system capable of infinite variation (Love &

Skitmore, 1996; Nesan & Holt, 1999). Construction projects are usually evaluated
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by the “...extent in which the client’s objectives like cost, time and quality were
achieved’ (Ward et al, 1991). These metrics are traditionally seen as the three
indicators of construction performance and are predominately project specific and
profit orientated (considering ‘tangible’ or ‘hard’ factors), failing to take account
of the broader stakeholder issues (namely, ‘intangible’ or ‘softer’ issues) that
encroaches upon the phenomena (Love & Skitmore, 1996). According to Ward et
al (1991), it is wholly inappropriate to evaluate projects, suppliers and
procurement methods solely on the extent in which they meet the client’s
objectives and goals, without considering the nature of the business environment.
Although these measures provide an indication as to the success or failure of a
project, they do not in isolation provide a balanced view of the project’s
performance (Mohsini & Davidson, 1992). Understanding why some projects are
more successful than other requires broad knowledge of their contextual,
technical, structural and human factors — from different perspectives. The success
or failure of a project is also credited by memories of the people involved, such as
impressions of harmony, goodwill and trust or, conversely, of arguments, distrust
and conflict (Ward et al, 1991). These are, however, sometimes more easily
recollected than intrinsic data, though is not formally reviewed or measured.
Hence, to acquire a holistic perspective of project performance calls for the
examination beyond the traditional narrow and reactive measures, requiring focus

on the broad considerations of the project team’s corporate strategy and processes.

Moreover, this narrow focus of measurement may be decremented in part to the
nature of the industry. Construction projects, unlike manufacturing, are commonly
measured against only one ‘level’ of objectives, that is, those defined by the client
(Mohamed, 1998). Furthermore, the traditional indicators of time, cost and
quality, may be all that is immediate to the client (Ward et al, 1991). However,
this practice induces a concept that for the duration of the project, the client
‘owns’ the project team. Therefore, the objectives of the project team become
those of achieving the client’s objectives. This, even to a casual observer of the
construction industry, cannot be apparent. The adversarial nature of the industry
would suggest that the discrete objectives of each of the project team members be

maintained and conflict with her project’s primary objectives.
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In addition, the primary concern of new construction processes is to overcome
functional organisation rigidity where single functions or units often have
different and contradictory performance objectives. This fragmentation is one of
the main criticisms against the construction industry (Latham, 1994). Most often,
the processes are executed and treated as if they were stand-alone processes; the
interfaces are not systematically managed and the result is a less than optimal
performance. Traditionally, each function or unit tries to maximise its own
performance and considers good local performance as the only condition for good
overall performance (Fry & Cox, 1989). Therefore, there is great need to co-
ordinate the efforts so several performances are achieved simultaneously. The
objectives can be reached by a harmonic composition and integration of sub-tasks,
with functional responsibilities but co-ordinated by the process logic: the
performances are the result of the synergetic and synchronous effects of the single
contributions along the operations value chain (Rummler & Bache, 1990;
Johansson et al, 1993). Mohsini and Davidson (1992), who define two levels of
organisational objectives common to most constructional projects, support this
argument: -

e The temporary objectives of the project and the organisation that is set up

to build it
e The collective set of permanent objectives of the participating

organisations

In this way, to encompass the broader performance issues of the project team, the
construction process can be considered as a chain of activities; each phase is
characterised by a customer/ suppler (internal or external) logic (Schonberger,
1990) and implies that everyone has a customer — even those far from the
downstream activities — and everyone is served by someone else. Once the
customer is satisfied with the outcome the work proceeds to the next activity. So
a poor performance in a single link in the chain is sufficient to spoil the overall
performance. Adopting such a sequence will not only ensure systematic customer
involvement, but will substantially simplify the task of project benchmarking as it

will give rise to simple and clear measures for the organisation to meet.
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Furthermore, it should cover both quantitative and qualitative issues, that is in
addition to the well-known time, cost and quality measures, there should also be a
number of queries raised by the customer, design variations to suit site conditions
(De Toni & Tonchia, 1996).

Several research studies have been conducted which identify critical factors
affecting construction productivity (Motwani et al, 1995; De Toni & Tonchia,
1996). In 1990, Herbsman and Ellis classified these as technological and
organisational influence factors. Technological factors include specifications,
design, location and materials. While organisational factors comprise of
production, labour and social issues. However, since most construction companies
do not track formally historical productivity data, it makes it difficult for
researchers to formulate any statistically significant observation/ trends (Motwani
et al, 1995). Moreover, one of the most common holes that exist in construction
practice is rework (Mohamed, 1998). This undesirable feature puts considerable
pressure on the organisation in the form of direct additional costs and loss of time,
which could have been avoided if things were done correctly in the first place.
Therefore, any set of measures should be simple enough to be *built-in” within the
process allowing accurate and representative measures to be taken. These
measures would initially help detect the errors leading to rework and ultimately

lead to their prevention in similar future projects.

Following such interest in performance field and the move towards learning from
other industries (principally manufacturing), the UK construction industry has
started to implement some of the new performance initiatives (Johnson, 2001).
These include the balanced scorecard, the business excellence model, measuring
broader aspects of construction projects and the introduction of key performance
indicators (KPIs). However, these models and initiatives have failed to take into

account the measurement of new construction project processes.
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3.4.1 Construction KPIs

In 1999, in an attempt to improve the performance of the UK construction
industry, the government launched its ‘Key Performance Indicators’ (KPIs) under
its Construction Best Practice Programme (CBPP, 1999). The indicators were
designed to enable the measurement of project and organisational performance
throughout the construction industry, by initially providing firms with a means of
measuring and comparing their own performance with the rest of the industry, and
collectively, to assess improvements in the industry overall through benchmarking
(CBPP, 1998). Clients, for instance, can assess the suitability of potential
suppliers for a project, by asking them to provide information about how they
perform against a range of indicators, so they can see how potential suppliers
compare with the rest of the industry in a number of different areas. Construction
companies will also be able to benchmark their performance to enable them to
identify strengths and weaknesses and assess their ability to improve over time.
The indicators cover the following issues: -

e Client satisfaction: product

e Client satisfaction: service

e Defects

e Predictability: cost

e Predictability: time

e Profitability

e Productivity

o Safety

e Construction cost

e Construction time

A casual observation of the results of the national benchmarking indicators raises
a number of issues. It is inappropriate to assess the success or failure of projects
based on the KPIs alone. For instance, client satisfaction, of both the product and
service, is quite high (eight out of ten) but the productivity is very low. This result

questions whether clients really know what the productivity levels in projects are,
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and hence clarifies the importance of not only using the ‘right’ measures but also
the significance of the relationships between them (Kagioglou et al, 2000).
Further, it may be incongruous to compare one project against another by the
KPIs alone. For example, to a commercial client construction time may be more
important than construction cost, whereas a client who has a fixed budget may
perceive that construction cost is more important than construction time. Perhaps,
therefore, what is needed is a more integrated measurement system for the
construction industry. Further, the construction process should also be
encompassed in any measurement system. More recently, CBPP (2002) have also
launched a series of ‘respect for people’ indicators that aim to examine
stakeholder perspectives/ culture on the project. The indicators include: -

e Employee satisfaction

e Staff turnover

e Sickness absence

o Safety

e Investors in people

e Working hours

e Pay
e Training
e Diversity

e Travelling time

CBPP also plan to extend these indicators in the coming period. Although these
are assisting organisations to measure various aspects of construction projects,
they have thus yet considered the project process itself. In particular, the
measurement of new design and construction project processes that are emerging
post Latham (1994) and Egan (1998) reports.

3.4.1.1 Benchmarking

Benchmarking involves comparing one company’s current performance against

the world leader in any particular area (Compton, 1992). During the 1990s, there
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was considerable interest in benchmarking in the manufacturing and other service
industries. Its successful implementation is reflected in the large number of
publications that address its concept, application and limitations (Voss et al, 1997;
Ramabadron et al, 1997). Moreover, as manufacturing has been a reference point
and source of innovation for construction over the years, it is no wonder that
construction researchers are now adopting such practice (Mohamed, 1998) such as
through CBPP’s KPIs.

According to McNair and Leibfried (1992), Venetucci (1992), Voss et al (1997),
Elmuti and Kathawala (1997) and Beamon (1999), any company should
benchmark if it wants to attain world-class competitive capability, prosper in a
global economy, and above all, if it wants to survive. Companies today are
competing in an international area and to survive they must be the world-
champion (Rolstadas, 1998). Therefore, in order to understand what practices are
necessary to reach world-class standards, many organisations have begun to use
benchmarking as a way of acquiring knowledge (Camp, 1989). There are four
types of benchmarking: -

e Internal: where an organisation aim towards identifying improvement
areas within its structure through comparing its business operations with
those of others that do it better (EImuti & Kathawala, 1997)

e Project/ competitive: where an organisation assesses the performance of
projects in which it is involved in with and direct compares with its
competitors in the same market which have competing products, services
or work processes (Mohamed, 1998; Beamon, 1999)

e External /industry: where the organisation attempts to increase
productivity through developing tools and techniques, developed and
successfully used by other industries that are similar to that of their own
(Mohamed, 1998; Beamon, 1999)

e Process/ generic: this focuses on the best work processes. Instead of
directing the benchmarking to the business practices of a company, the
similar procedures and functions are emphasised, and possibly against
dissimilar organisations. Although it is thought to be extremely effective,
it is difficult to implement and requires a broad conceptualisation of the
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entire process and careful understanding of the procedures (Matters &
Evans, 1997)

However, benchmarking in construction is not a straightforward task due to the
very nature of the industry in that it traditionally lacks solid data gathering, and
there exists a remarkable fluctuation in productivity due to the economic climate
(Mohamed, 1998). Ball (1988) and Howell (1999) add that due to its temporary
nature of the construction process, where a number of organisations get involved
in designing and constructing a single project, adds to the complexity of the task
in transferring practices from other industries. Therefore, benchmarking attempts
would face certain difficulties such as incomplete or non-existent data, and even if
data were well recorded and retrievable, it would be highly dependent on the
special characteristics of the project, size, type and budget. Moreover, Mohamed
(1998) cites further factors in why the construction industry is reluctant to adopt
benchmarking: -
e There appears to be a general misunderstanding of concept: for many
practitioners it means measuring everything
e There is confusion in its requirements: what and how to measure in
addition to what to compare to
e The data is usually unavailable: due to structure of the construction
process, it does not allow data associated with field-based operations to be
collected readily
e Application issues: it seems to require radical changes to the industry
e There is a lack of conceptual models: to support and guide data collection

in construction

Mohamed (1998) concludes that due to the current nature of the industry,
benchmarking would difficult as an effective basis for comparison and would only
work if there were a consistent method of measuring the performance of
operations. Currently, such a presiding national method does not exist, and as Peer
(1986) reports, that this may be a result of the relatively limited number of studies
devoted to construction productivity. Furthermore, any performance measurement

studies are usually concerned with the identification of sources of delays rather
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than with the analysis of measuring systems and techniques. Benchmarking can be
an effective tool to achieve best practice and construction organisations should be
effectively taking up internal benchmarking to gain a thorough understanding of
how they do business and how their customers evaluate their services (Mohamed,
1998). Also, organisations have to be more open to benchmark what has been
successful in other industries and assess if it is adaptable to construction. Finally,
it should be seen as an integrated part of an ongoing process aiming at improving
productivity. A fully implemented benchmarking environment within the industry
will significantly improve the quality of decision making related to design and
construction processes. The benchmarking process is modelled in Figure 3.8
(Elmuti & Kathawala, 1997).

Determine which functions to

v

Identify performance variables &

v

Select best-in-class companies

A 4 ¢ \ 4

Measure own performance Compare Measure best-in-class performance

v

Specify programs and actions to

‘meet and surpass

v

Implement and monitor

v

Recalibrate

Figure 3.8: The benchmarking process (Elmuti & Kathawala, 1997)
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3.4.2 Measuring the project process

The reasons offered by organisations for implementing one process over another
are varied, but the main drivers include an increase in bottom-line profit, effective
risk management, assurance of product and/ or service quality to the customer and
implementation for opportunity (Debenham, 2000). Therefore, once a process has
been selected, it is important to measure its delivery/ implementation in addition
to its output since it is an integral part of the planning and control cycle of the
project (Barnard, 1962). Hibberd and Djebarni (1991) go on further to suggest that
assessment should also be made on how well the process achieves its proposed
performance as project performance is not directly attributable to process
performance, and this is clearly evident in construction projects.

Some companies, though perhaps mistakenly, believe and operate a new project
without the conviction of a fully planned process, and have been triumphant in
doing so. While successful results are the obvious payoffs, many practitioners and
academics alike advocate it is unwise to constantly rely on luck to salvage the
success of the project. However, a structured, clear and transparent process, all
attributes of a successful process, may not always lead to a successful project.
There are a whole host of internal and external factors to a project that can
significantly hinder the enactment of the process. No construction project exists in
a vacuum (Child, 1972; Mintzberg, 1979). It is subject to an array of influences
from regulatory control to political and industrial intervention (Sidwell, 1990) and
these may prohibit the full implementation of the process. Therefore, it is unwise
to assess the effectiveness of a project process on the success of the
implementation project. Moreover, the key is to devise the exact correlation of the
two. If a process dictates certain advantages, then assessments need to be made to
evidence its value. Bond (1999) suggests that performance measures should be
used in three identifiably distinct phases when governing processes: -

e Maintaining process status quo: to ensure a smooth flow of output

according to the process/ schedule
e Process improvement: to continuously monitor and improve the process to

produce the desired output
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e Achieving process stability: less changes to the process enhances quality

and productivity

3.4.2.1 Results and process measures

The construction industry involves bringing together information and resources to
create a built facility. It therefore involves systematic conversion of 'raw materials'
into finished 'products." When viewed in this way, the concept of a process cannot
be avoided. A process is any system where entities (people, materials, information
etc) are made to interact and to transform each other. However, as in any project
or business process, there are a number of non-value activities embedded within
the process, i.e. activities that consume time and/ or cost without adding value to
the process (Koskela, 1992; Mohamed, 1998). Through measurement, these
activities can be identified and later eliminated, leading the way to a more
efficient business practice (Koskela, 1992). According to Tutesigensi (1999), and
Dorf and Bishop (1995), in order to measure the process the associated inputs,
outputs and interaction mechanisms/ feedback needs to be defined (see Figure
3.9): -

e The inputs to the process are the performance targets the process has to
achieve (Dorf & Bishop, 1995)

e The output to the process is the point where the measurement of the
process is realised. The pursuit for a better output is a firm’s challenge
(Otley, 1987)

e Feedback is an essential element to the learning and improvement of the
process (Globerson, 1985; Otley, 1987; Maskell, 1991; Hanna & Burns,
1997)

Feedback

Input ‘é—’ Process » Output

Figure 3.9: Definition of a process
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3.5 Conclusion

Chapter 1 reported on the problems of the UK construction industry; Latham
(1994) suggested learning from other industries such as manufacturing, and Egan
(1998) recommended process improvement as methods of augmenting improved
performance. Chapter 2 reviewed the use of project processes, and presented a
solution that applied manufacturing process initiatives into construction, namely
the Process Protocol. Other UK construction companies followed the initiative to
improve their existing practices through process modelling. Moreover, the
question on how to measure the effectiveness of these new process models
emerged. This chapter investigated the topic of process management and in
particular, how to measure the project process.

There is currently considerable interest in construction performance measurement.
The researcher gauged this interest from the high levels of attendance and number
of industrial conferences on the subject, and academic interest manifested itself
through the considerable number of research papers and Internet discussion
groups on the topic. However, the interest is not new, as evidenced in section 3.2.
In the late 1970s and 1980s, both researchers and practitioners expressed a general
dissatisfaction with traditional backward looking accounting based performance
measurement systems, identifying their shortcomings and arguing for change. In
the late 1980s and early 1990s, this dissatisfaction led to the development of
‘balanced’” or ‘multi-dimensional’ performance measurement frameworks. These
new frameworks placed emphasis on non-financial, external and future looking

performance measures.

To date various performance measurement frameworks and methods of analysing
the appropriateness of the measurement systems that exist in specific
organisations were proposed in section 3.3.1. The frameworks all have their
relative benefits and limitations, with the most common being that of little
guidance given to the actual design and selection of the metrics. Furthermore,
there is sparse consideration on the measuring of the project process, in particular,

the efficiency and effectiveness of the process. The next chapter will investigate

-87 -



Chapter 3: Performance Management

process, IT and performance measurement trends in both manufacturing and
construction industries, to further support the research direction as identified thus

far in this thesis.

-88-



Chapter 4:Scoping survey

CHAPTER 4 - SCOPING SURVEY

4.1 Introduction

The context of this research investigation was described in Chapter 1. The
research need was affirmed in chapters 2 and 3; chapter 2 examined the use of
project processes in the UK construction industry and subsequently borrowed
ideas from manufacturing to improve upon productivity; and chapter 3 evaluated
the field of performance management and highlighted that there was little
guidance available on how to measure the effectiveness of new project processes.
This chapter reports on the development and findings of a scoping survey. The
survey questionnaire aims to achieve a general understanding of the industries’
views on process, performance and IT related issues in both manufacturing and
construction. It was anticipated that the results would support the research
direction and build upon the knowledge already established in the previous
literature reviews (chapters 2 & 3).

4.2 Sample of survey companies

In order to capture an internal and external perspective of each industry, the
sample of manufacturing and construction companies included organisations
directly within the industry, such as contractors and architects for construction,
and also those who are usually considered as not directly involved, such as clients
and suppliers. Conversely, the manufacturing sample included companies from
various sectors of the industry, such as pharmaceutical, engineering and food
producers, to establish sector wide perspectives. The spectrum of disciplines in
each sample was to reduce the chances of creating a survey questionnaire that
would be discipline-biased and thus limiting the generalisability of the results.
Furthermore, this also reduced any chances of any specific product bias (i.e.

building type) from the desired generically applicable results.
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As a scooping study, it was felt that 200 companies were sufficient as the sample
audience in each industrial sector, largely due to resource issues. The survey
questionnaires were sent to a selection of the ‘top’ 170 UK companies and a
random sample of 30 SMEs (small and medium sized enterprises) in order to
ascertain a representative response of each industry. However, due to the nature of
the construction industry, it was difficult to determine a common characteristic as
a basis of selection for the ‘top’ construction sample. Common characteristics
such as number of employees, turnover or profit, cannot be applied as they vary
significantly across each discipline. For example, a successful architectural
practice usually only consists of around 100 architects with a turnover of £10
million, whereas a contractual firm has 30,000 employees and an annual turnover
of £3,100 million. The disciplines cannot be directly compared against each other.
Therefore, the researcher personally selected the construction sample from the
various sources. Table 4.1 illustrates all the sources sought and those that were
used to nominate the sample. (In addition, a large number of construction
organisations now operate in more than one field, for example a contractor firm
may have an architectural and engineering division). The validity of the survey
questionnaire can be questioned here, as the selection criterion was not consistent
across the sample, however, the researcher perceived that there was no other way
of selecting companies from various disciplines across the industry. Further, as
the purpose of this survey questionnaire was to inform and support the direction
of this research investigation, rather than to make inferences about the industry, it

was deemed adequate.

Sources explored Source used

National Federation of Builders
RIBA

Construction Industry Board
Construction Clients Forum The list of the 32 UK members as of 07/05/99

Construction Industry Council

Construction Confederation

Major Contractors Group

Confederation of British Industry
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Stock Exchange

Construction Best Practice

Programme

The Architects’ Journal

The top 20 UK architectural practices by turnover as of
29/04/99

Construction News

The top 100 UK contractors by turnover as of 19/04/98

Building

The top 200 UK consultants by number of UK
chartered employees as of 02/10/98

Fame

CBI/ Kompass 1998

Trafford Park Development

Corporation Manchester

Random sample of SMEs from the local vicinity as of
1997

Table 4.1: Sample of construction sources sought and used

The selection of manufacturing companies, on the other hand, was simple in

comparison. The Department of Trade and Industry (DTI) supplied a detailed

ranking list of each discipline in terms of research and development (R&D)

expenditure (see Table 4.2); R&D expenditure is usually related to an

organisation’s success (DTI, 1998). Again, as the criterion cannot be used to

directly compare companies of different disciplines, as pharmaceutical companies

spend much more than and plastics companies in R&D for instance. The

researcher again selected the final sample but was fully aware of the discrepancies

caused by the varied sample selection criteria and against that of the construction

sample.

Sources explored

Source used

DTI The UK R&D Scoreboard 1998

Trafford Park Development Corporation Random sample of SMEs from the local vicinity
Manchester

Fame 2000

CBI/ Kompass 1998

Dun & Bradstreet Business Register

Kelly’s Business Directory

Key British Enterprises
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Virgin Fastrack Times 100 1999

Table 4.2: Sample of manufacturing companies sought and used

In both industrial samples, 30 SMEs were also selected at random using
information supplied by the local authority. This, it was anticipated, would
encourage a greater response since the results would benefit a local researcher.
Only 30 SMEs were chosen as they are usually less readily to participate in survey
questionnaires and are rarely involved in the whole building process, which the

survey aimed to investigate.

4.3 Development of the scoping survey

The issues identified in the literature review were used to develop the scoping
survey questionnaire for each industry in an attempt to further justify the research
need. The questions are similar in each survey to enable a direct comparison
between the practices of manufacturing and construction in process, performance

and IT related issues. The following section details its development.

4.3.1 Scoping survey questionnaire design and layout

As the survey questionnaire respondents were going to be asked for their opinions
on process, performance and IT related issues, it was felt that the Likert scale
approach was the most appropriate to ascertain responses. The five-point scale
(strongly disagree, disagree, uncertain, agree or strongly agree) is commonly used
in attitude assessment to indicate the respondent’s level of agreement or
disagreement with each statement. Further, they were supplemented with some

open-ended questions that would require more time and thought to complete.

A cover sheet for each survey questionnaire was designed incorporating a
statement of its purpose and it indicated that all the responses would be

confidential and no individuals would be identified in the subsequent reports. In
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addition, instructions on how to complete the questionnaire were included at the

head of each section. The questions were wide ranging and covered topics in more

depth than were eventually taken forward with the main part of the research, due

to its scoping and informing-the-research nature. The questions were divided into

six sections, which will be discussed in the following section: -

General background information
Project strategy

Project definition

Process execution

Performance measurement

Information technology

4.3.1.1 Section 1: background information

The first section in each survey questionnaire sought fundamental information on

the interviewee, the company and the markets in which it operated. The primary

intention of this section was to acquire important details that would allow later

responses to be put into context when analysing the completed questionnaire. The

questions covered the following topics: -

The respondent’s name, company and position

The approximate number of employees in the company

The formal project development processes that are used and the percentage
of projects that went through a consistent project process

Who were involved in the generation of a new project proposal

The activities that are undertaken before a new project are determined

The criteria used for reviewing new project proposals

4.3.1.2 Section 2: project strategy

This section aimed to examine the importance, nature and influence of the

company’s business strategy on the project process. The areas covered were: -
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A clear business strategy for developing new projects

The consistency of new project proposals with the overall business
strategy

The use of the business strategy to inform the project process

The issues included in the business strategy

The business criteria for making approval decisions in the project process

4.3.1.3 Section 3: project definition

This section examined how a new project is defined within the company, detailing

how it was formulated, evaluated and resourced during the project process. It

questioned: -

The main project elements identified in the project proposal

The criterion of reviewing new project proposals

The issues included at the front-end of the project plan

Sufficient allocation of resources

The project members involved in capturing the project

A clear plan for capturing the project requirements

The clear identification of project requirements and subsequent timescale
The clear identification of project requirements before moving to detailed
design

The issues identified at the front-end of the project and assessments
performed

The benchmarking of project specifications against competitors

4.3.1.4 Section 4: process execution

This section focused upon the respondent’s perceptions of the execution of the

project process. It addressed the areas of: -

The existence of a consistent project process

The number of changes to the consistent project process
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The adaptation of the project process for each individual project

The ease of changes to the project process

The identification of the project process at the beginning of the project and
the omission of any predetermined steps

The management of the project process and its review

The use of cross-functional teams in the project

The introduction stage of the project manager

The presence of a process manager and stage they should be introduced
Who changes the project process

The sufficient communication and collaboration between the project team
members

The sufficient allocation of project responsibilities at the outset

The changes to the design specification before and during production

4.3.1.5 Section 5: performance measurement

This section examined the performance measurement system in operation in the

project. The areas covered were: -

The agreement of the critical success factors at the outset
The criteria for taking measures of the project
The alignment of the measurement system with the business strategy

The stage in which measures were collated and by whom

4.3.1.6 Section 6: information technology

This section was used to address the positioning and use of IT in each company’s

project processes, questioning specific detail upon: -

The use of an integrated IT system to support communication
The advanced technologies used to improve the project process

The use or ideal use of IT within the project
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4.3.1.7 Section 7: additional information

As suggested by the Oppenhiem (1992), the final section was left free for the
respondents to comment about the survey questionnaire, to add any additional
points that were not included, or to reinforce any particular attitudes or

perceptions questioned that could be used in the subsequent analysis.

4.4 Testing of scoping survey questionnaires

In order to test the validity of the questionnaires, they were each given to six
nominated practitioners in each industrial sector for verification on their
applicability. This was to check for clarity and consistency of the questions/ topics
covered. The list of recommended changes made by the nominated practitioners
and subsequent amendments to the questionnaires can be found in section A.1 in

appendix A.

4.5 Dissemination of final scoping survey

The final version of the survey questionnaires can be viewed in section A.2 and
A.3 of appendix A. They were distributed to the sample audience, as identified in
section 4.2, and were accompanied by a covering letter (see section A.4 and A.5
of appendix A) and a return self-addressed-envelope to encourage response. Thus
following the guidelines of good questionnaire design as suggested by Hague
(1994) and Oppenhiem (1992).

4.6 Response of scoping survey

Table 4.3 illustrates the number and percentage of the sample population who
were sent and subsequently responded to the scoping survey questionnaire in each
industrial sector. In total, the number of construction respondents was 68 (34%) of
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which only 61 (30.5 %) were usable, and for manufacturing there was 55 (27.5%)

respondents, again only 38 (19%) were usable.
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% of sample
respondents
respondents
No. of usable
responses

% of usable
responses

Manufacturing Sectors

Pharmaceutical 20 10 3 15 1 0.5
Engineering 59 29.5 24 12 20 10
Plastics 12 6 2 1 2 1

Electronics 58 29 10 5 7 3.5
Food 18 9 8 4 4 2

Fuel 12 6 5 25 3 15
Chemical 21 10.5 3 15 1 0.5
Total 200 100 55 275 38 19

Construction Sectors

Contractor 80 40 34 17 31 15.5
Architect 17 8.5 3 15 3 15
Consultant 35 17.5 10 5 8 4
Engineer 32 16 7 35 7 35
Surveyor 16 8 6 3 6 3
Client 20 10 8 4 6 3
Total 200 100 68 34 61 305

Table 4.3: Manufacturing and construction survey questionnaire sample

and responses

4.6.1 Analysis

The data from the survey questionnaires was entered into the SPSS application for

analysis. Using the software, a descriptive analysis was compiled for every
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question. This incorporated a frequency count of the possible responses, the
percentages, mean, standard deviation and variance. This degree of statistical
analysis of the results was primarily adopted and deemed appropriate due to the
survey questionnaire’s scoping nature, and for ease of relaying back the findings
to practitioners. The results of each section are summarised this section, a full
copy of the results can be found in section A.6 — A.11 of appendix A.

In addition, one company returned 12 questionnaires as an individual took the
initiative and distributed the survey to his colleagues. Their responses were
assessed against that of their particular discipline (contractors) at the outset of the
analysis to see if the results were biased and if they could be used for the purpose
of this investigation. The t-test and Levene’s test was used to establish the validity
of their responses. Table 4.4 details the response to ‘the percentage of projects
that went through a consistent project process’ and Table 4.5 illustrates ‘there
even is a consistent project process.’ It is clear from the results that there were no
significant differences between the responses of the 12 individuals and the rest of
the contractors; both variances were not assumed in Levene’s test (0 being highly
probable). Therefore, the researcher could conclude that the additional responses
from one contractural company would not hinder the assessment of the

construction survey questionnaire.

Sector N Mean Std. Deviation  Std. Error mean
Contractor 16 3.25 1.29 0.32
Company Z 15 3.07 1.03 0.27
Levene's test for T-test for equality of means
equality of
variances
F Sig. T Df. Sig. (2- | Mean Std. Error 95% confidence
tailed) difference difference interval of the
difference
Lower | Upper
Equal 1671 | 0.206 | 0.435 | 29 0.667 | 0.18 0.42 -0.68 | 1.05
variances
assumed
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Equal 0 0 0.438 | 28.32 | 0.665 | 0.18 0.42 -0.67 | 1.04
variances
not

assumed

Table 4.4: T-test and Levene’'s test to compare the result of Company z

against the contractors to ‘there is a consistent project process’

N Mean Std. Deviation | Std. Error mean

Contractor 16 3.88 1.45 0.36
Company Z 15 3.20 1.42 0.37
Levene's
test for T-test for equality of means
equality of
variances
F | Sig. T Df. Sig. (2- Mean Std. Error 95% confidence
tailed) difference difference interval of the
difference
Lower | Upper
Equal 0 | 0,99 | 1.304 | 29 0.202 0.67 0.52 -0.38 | 1.73
variances
assumed
Equal 0|0 1.305 | 28.904 0.202 0.67 0.52 -0.38 | 1.73
variances
not
assumed

Table 4.5: T-test and Levene’'s test to compare the result of Company z

against the contractors to ‘the percentage of projects that go through a

consistent project process’

4.6.1.1 Summary of section 1 results - background information

This section summarises the key findings in the background information part of

the survey questionnaire; a full copy of the results can be found in section A.6 of
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appendix A. The types of formal project development processes that were used by
each respondent company in both manufacturing and construction industries was
firstly investigated. The results, as illustrated in Table 4.6, suggest that both
industries organisations usually adopt a phase review approach. However, the
construction response is far more varied and inconsistent, concluding that there is
no standard development process for construction. However, the construction
response can be questioned as the most notable project process in construction,
the RIBA plan of work (see section 2.3.1) was refuted by the questionnaire
respondents; only 6.6% confirmed that it was being utilised within their

organisation.

Frequency Percent

Manufacturing response

No response 6 15.8
Phase Review 21 55.3
Stage-Gate 7 18.4
|In—house NPD 2 53
[1SO 9000/1 2 5.3
Total 38 100.0

Construction response

No Response 24 39.3
Phase Review 18 29.5
Risk/ In-house 4 6.6
Financial 3 4.9
J1so 9001 2 3.3
Quality Management System 6 9.8
RIBA/ Design 4 6.6
Total 61 100.0

Table 4.6: Formal development processes used in manufacturing and

construction companies
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In recognition that that there is no industry-wide formal development process in
construction, according to the survey results, organisations do tend to operate
under the same project process conviction. The bar chart in Figure 4.1 clearly
shows that the construction industry's response to the percentage of projects that
go through a consistent project process is similar to that of manufacturing. Both
industries agree that 80-100% of their projects follow a constant process.

60 1
50 53
40 A
30

20 A

manu/const

10 4 13
Dmanufacturing
5
0 | . -constructmn

0-20 20-40 40 - 60 60 - 80 80 - 100

Percent

Figure 4.1: Manufacturing and construction industry response to the

percentage of projects that go through a consistent project process

4.6.1.2 Section 2 results - project strategy

The key responses regarding the project strategy in both manufacturing and
construction companies is discussed in this section; a full copy of the results can
be found in section A.7 of appendix A. Both industries agreed that ‘the business
strategy is the main criteria for making approval decisions in the project process,'
as illustrated in Figure 4.2, although there was also a certain degree of uncertainty

particularly in the construction response.
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45
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25+
20+
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O manufacturing
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Strongly Disagree Uncertain Agree Strongly
Disagree Agree

Figure 4.2: Manufacturing and construction response to 'the business

strateqy is the main criteria for making approval decisions in the project
process'

Further, the criteria used for making decisions in the project process in both
manufacturing and construction companies is detailed in Table 4.7. The results are
not conclusive, as the question was open-ended, and are varied across each
industry. The respondents were asked to list their own answers and may not have
thought of all the relevant criteria. It is not surprising that the two industries
relayed finance as important, as both are usually heavily dictated by finance/ the

client’s budget.

Criteria Listed

Finance Man. 68.4%

Con. 57.4%
Pay Back Time Man. 57.9%
Safety Con. 13.1%
Market Conditions/ Product Technology/ Definition Man. 57.9%
Quality/ Market Conditions Con. 27.9%
Risk/ Time to Market Man. 44.7%

Con. 36.1%
Resources/ Manufacturing Capability Man. 39.5%
Resources/ Repeat Business Con. 49.2%

Table 4.7: Manufacturing and construction list of business criteria for

making decisions
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4.6.1.3 Section 3 results - project definition

This section details the manufacturing and construction response to questions
related to project definition. A full copy of the results can be found in section A.8
of appendix A. Figure 4.3 shows that both manufacturing and construction
respondents are generally unsure as to whether there is a clear plan for capturing
project requirements within their organisation. Although the majority of
manufacturing respondents either agree or strongly agree to the statement, 26%
are uncertain. Moreover, the construction response is fairly uniform across

disagree, uncertain and agree criteria, equating to 59% of the responses.

50 1
40
30

20

manu/const

10 A
11
|:| manufacturing
0 -construction

Strongly Disagree Uncertain Strongly Agree

Percent

Disagree Agree

Figure 4.3: Manufacturing and construction response to 'there is often a

clear plan for capturing project requirements’

If there is no clear plan for capturing the project requirements, are the
requirements sufficiently identified? The basis of the subsequent question relates
the integrity of selecting an appropriate project process for the task at hand. Figure
4.4 displays both the manufacturing and construction response. The majority of
manufacturing companies agree that the project requirements are always clearly
identified, however, this is not the consensus of construction companies. The
construction respondents disagreed to the statement, mirroring typically the
response to ‘there is a clear plan for capturing project requirements,’ as in Figure
4.3.
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Figure 4.4: Manufacturing and construction response to 'the project

requirements are always clearly identified'

4.6.1.4 Section 4 results - process execution

The key findings to the set of process execution related questions by both
manufacturing and construction respondents are discussed in this section. A full
copy of the responses can be found in section A.9 of appendix A. This section
questioned whether there was a consistent project process in operation. Figure 4.5
illustrates the manufacturing and construction response; 90% of the
manufacturing respondents agreed to the statement, compared to that of 59% of
construction. This result can be viewed against Figure 4.1 whereby respondents
were asked the percentage of projects that go through a consistent project process.
The manufacturing response is mimicked in both questions unlike that of
construction. Therefore, Wilcoxon signed rank test was used to compare the two
construction responses for their consensus (see Table 4.8); the large deviation

from the construct 0 value (z) confirms that there is inconsistency.
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Figure 4.5: Manufacturing and construction response to 'there is a

consistent project process within our company'

Mean rank Sum of ranks
Negative ranks
Positive ranks 11b 22.18 244.00
Ties 18c
Total 61
a There is a consistent project process < consistent process percentage
b There is a consistent project process > consistent process percentage
c There is a consistent project process = consistent process percentage

There is a consistent project process > consistent process percentage - test

statistic b

z -2.901a
Asymp. Sig. (2-tailed test) 0.004
a Based on positive ranks

b Wilcoxon signed rank test

Table 4.8: Wilcoxon signed rank test results comparing manufacturing and

construction response to ‘there is a consistent project process’ against

‘consistent process percentage’

Figure 4.6 details the manufacturing and construction response to ‘there are often
changes to the consistent project process." The two industries are at complete
opposites here and the bar chart clearly shows that their responses are mirrored;
the majority of manufacturers agree to the statement whereas the constructors
disagree. However, the responses reflect typically as what would be expected.
Manufacturers usually produce repeat products or vary slightly the operation of
their production line to manufacture similar products. Constructors, on the other
hand usually produce different types of facilities that are also procured in different
ways.

.
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Figure 4.6: Manufacturing and construction response to 'there are often

changes to the consistent project process'

The manufacturing and construction respondents were similar in response to the
statement, ‘we adapt the consistent project process for each individual project.'
Figure 4.7 illustrates that although both industries generally agreed, however the
manufacturing respondents results were more widespread. Manufacturing
companies tend to manufacture the same or similar products, and so only
sometimes do they have to adapt the consistent project process. Whereas, the
construction industry has to change their consistent project process in accordance
to the building type, environment, procurement method etc.

70 7
60 -
50 -
40
30 4

20 A
manu/const

16
104 [Cmanufacturing
0 | H -construction
Strongly Disagree Uncertain Strongly Agree
Disagree Agree

Percent

Figure 4.7: Manufacturing and construction response to 'we adapt the

consistent project process for each individual project’

Figure 4.8 illustrates that the manufacturing and construction industry are not
aligned in defining their project process at the beginning of a project. Typically

the responses are at opposite ends of the scale. The majority of the manufacturing
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respondents agree to the statement, and although a high proportion of construction
respondents also agree, the majority disagreed or were uncertain (57%). This
result is alarming; companies should plan the whole process of a new project at
the outset. Further, the result somewhat refutes the findings of Figure 4.5 whereby
respondents were asked their response to the statement ‘there is a consistent
process within our company;’ the project process is not always defined at the
beginning of the project although there is a consistent process. Also, how can the
process be succinctly defined if the project requirements are not fully identified,

as displayed in Figure 4.4.
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Figure 4.8: Manufacturing and construction response to 'the project

process is always defined at the beginning of a project’

Once the project process is defined, both industries were aligned in disagreement
to the statement ‘we never omit any steps from the pre-determined project process'
(see Figure 4.9). The disagreement to the statement signifies that there are often a
number of changes to the determined project process — steps often become
obsolete. This result again is as expected. Manufacturing companies have to
change their business in response to the changing market conditions, as do the
construction industry, but who also have added factors such as the weather
leading to delays/ changes to the project process. This factor was exemplified
earlier in chapter 1.
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Figure 4.9: Manufacturing and construction response to 'we never omit

any steps from the pre-determined project process'

The two industries were not aligned in the way in which they managed their

project process at the front-end (see Figure 4.10). Manufacturing companies,
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having usually planned the complete design and production of a product at the
outset, agree that they know how the project is going to be managed. On the other
hand, the construction response is much more varied. The majority of respondents
disagreed to the statement, particularly if the procurement of the project is not
defined during the front-end; but there is also a degree of agreement, perhaps with
respect to essentially repeated projects such as house building.

501
404
301
201

manu/const
10 =
|:| manufacturing
0 -construction

Strongly Disagree Uncertain Strongly Agree
Disagree Agree

Percent

Figure 4.10: Manufacturing and construction response to 'it is always clear

at the front-end how the project process will be managed'

A good communication channel between the project team is essential for any
process to be successful (Kelly et al, 1997). However, this is not reflective across
the construction industry, as illustrated in Figure 4.11. The manufacturing
response was almost paramount in agreement, but the response in construction
was typically uniform across disagree, uncertain and agree criteria. This result
may be a reflection on the nature of the industries. A project team within
manufacturing is usually well developed with well-established methods of
working, whereas in construction the team is usually constructed on a temporary
nature only for the duration of the project, requiring time for working practices to

develop.
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Figure 4.11: Manufacturing and construction response to 'there are good

communications between the project team participants throughout the

project process'

Likewise, the proposition that the nature of the industries affects the enactment of
the project process is again reflected in the response to the statement ‘the
necessary project responsibilities are not being allocated at the outset.' The result
is detailed in Figure 4.12. Again the industries are not aligned in their response.
The manufacturing respondents disagreed to the statement, signifying that the
responsibilities are detailed at the start of a project unlike that in construction.
Further, this result is thus reflected in Figure 4.10 whereby respondents were
asked to detail their agreement or disagreement to the statement 'it is always clear
at the front-end how the project will be managed.'

70+
60+
50+
404
30+
20+
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Figure 4.12: Manufacturing and construction response to 'the necessary

project responsibilities are not being allocated at the outset'
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4.6.1.5 Section 5 results - performance measurement

The following section details the survey questionnaire response to performance
management related issues. A full account of the results can be found in section
A.10 of appendix A.

The majority manufacturing and construction respondents both agreed that the
principal reason for taking performance measures was to inform the client/
customer, benchmark the project and to manage resources (see Table 4.9),
although there was a significant number of manufacturing respondents who
believed that measurement was not used to ‘inform the client/ customer,” and not
to ‘benchmark the project’ in construction. The results were what were expected.
Manufacturers usually produce products in anticipation that there will be a market
threshold, and therefore it is not usually apparent to inform the customer of the
production performance of the product. Moreover, the recent introduction of the
governments KPIs (key performance indicators) in 1998, over a year after this
survey questionnaire was conducted, has contributed to a furry of benchmarking
in the construction field (CBPP, 2001), and this may be reflected in the results in
Table 4.9. According to Ball (1988), construction projects are still often
considered as a unique and therefore it is difficult to directly compare them
against each other, as supported by 24.6% of negative and 19.7% of uncertainty

response to the statement. More investigation needs to be conducted in this area in

order to achieve a more conclusive response.

Strongly  Disagree  Uncertain Agree Strongly

Disagree Agree
Inform the Client/ Man. 2.6% 39.5% 13.2% 44.7% 0
Customer Con. O 11.5% 19.7% 54.1% 14.8%
Benchmark the Man. O 7.9% 18.4% 68.4% 5.3%
Project Con. 1.6% 23.0% 19.7% 47.5% 8.2%
Manage Resources Man. 0 0 5.3% 78.9% 15.8%

Con. O 4.9% 16.4% 62.3% 16.4%
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In addition, 3 (7.9%) of manufacturing respondents stated that feedback was a reason for taking
measures, and 4 (10.5%) stated that monitoring and controlling risk was a factor; 7 (11.5%) of
construction respondents stated that feedback was a reason for taking measures, and 10 (16.4%)

stated that it is to monitor and control risk.

Table 4.9: Manufacturing and construction response to the reason for

taking measures

The alignment of the measurement system to the business strategy is critical for
project success (Globerson, 1985; Dixon et al, 1990; Kaplan & Norton, 1992),
however, the results in Figure 4.13 do not follow this trend. Nearly half of
construction respondents (44.7%) were uncertain as to whether this factor was in
practice, which is alarming since commercial construction projects would have
nearly all emerged as a direct result from the need determined in the client's
business case. Clearly, this is a key area for consideration/ improvement for both

industries.

504
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5. W % construction
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Strongly ~ Disagree  Uncertain Agree Strongly
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Figure 4.13: Manufacturing and construction response to ‘our measuring

system is aligned to our business strateqy’

Table 4.10 illustrates that the manufacturing and construction company responses
are aligned in terms of when they collect particular measures. Time is measured
every week. Cost every month. Quality every phase review, although the
construction respondents were quite widespread in this response and seemed to be
uniform over collating quality measures every week, month and phase review.
Manufacturers assessed the time-to-completion of a project at each phase review,
whereas construction did so every month, and likewise this similar pattern

emerged with the metrics of time through each phase of development, total cost
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against estimated cost, and phase cost against estimated cost. The client/ end-user/
customer satisfaction was always collated at the end of the project in each
industry, and 40% of manufacturing respondents claimed that the project team's

satisfaction was never assessed and 33% in construction.

The process effectiveness/ execution was measured at the end of the project or at
the phase review, and the number of changes in the process was never measured
although virtually equal construction respondents stated that it was done every
month. However, this seems contradictory to a statement elsewhere in the
questionnaire that asked respondents if there was a consistent project process
within their company (Figure 4.5). Although 45.9% of construction respondents
agreed, it seemed somewhat questionable against the general belief that there is a
consistent construction process and this is highlighted in the 31.1% of respondents
who were in disagreement or strong disagreement to the statement. Manufacturers
were all in agreement or strong agreement in terms of having a consistent project
process. Innovation within the process is again hardly ever measured, and is a
possible area to consider for improvement in both industries as highlighted by
Kaplan and Norton's balanced scorecard (1992; 1993; 1996). Conclusively, most
construction companies assessed the success of their tender submissions every

month but what is more alarming, 13.1% never rated their performance in respect

of what was perceived against a common metric.

The following data is collected  Week Phase End of Never
every: Review Project
Time Man.  50.0% 39.5% 10.5% 0 0
Cons. 52.5% 41.0% 3.3% 3.3% 0
Cost Man. 7.9% 52.6% 36.8% 2.6% 0
Cons. 14.8% 73.8% 9.8% 1.6% 0
Quality Man. 7.9% 28.9% 60.5% 0 2.6%
Cons. 31.1% 29.5% 31.1% 8.2% 0
Time-to-Completion Man. 13.2% 13.2% 50.0% 23.7% 0
Cons. 31.1% 54.1% 4.9% 6.6% 3.3%
Time through each Man. 5.3% 18.4% 71.1% 2.6% 2.6%
phase of development Cons. 26.2% 42.6% 24.6% 3.3% 3.3%
Total Cost against Man. 5.3% 36.8% 39.5% 18.4% 0
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Estimated Cost Cons. 8.2% 72.1% 8.2% 9.8% 1.6%
Phase Cost against Man. 2.6% 21.1% 57.9% 10.5% 7.9%
Estimated Cost Cons. 4.9% 65.6% 24.6% 4.9% 0
Client Satisfaction Cons. 4.9% 11.5% 36.1% 44.3% 3.3%
End-User Satisfaction Cons. 3.3% 3.3% 18.0% 49.2% 26.2%
Customer Satisfaction Man.  2.6% 5.3% 34.2% 42.1% 15.8%
Team Satisfaction Man. 2.6% 7.9% 26.3% 23.7% 39.5%

Cons. 1.6% 6.6% 27.9% 31.1% 32.8%
Process Effectiveness/  Man.  5.3% 2.6% 31.6% 52.6% 7.9%
Execution Cons. 1.6% 11.5% 32.8% 34.4% 19.7%
Commercial Success Man. O 7.9% 15.8% 68.4% 7.9%
Number of Changesin  Man. 0 2.6% 21.1% 18.4% 57.9%
the Process Cons. 16.4% 31.1% 9.8% 16.4% 26.2%
Innovation within the Man. 2.6% 0 23.7% 31.6% 42.1%
Process Cons. 3.3% 11.5% 27.9% 26.2% 31.1%
Tender Awards against  Cons.  6.6% 39.3% 31.1% 9.8% 13.1%
Tenders Submitted

In addition, 6.6% of construction respondents stated that they collected measures relating to safety

and environmental issues.

Table 4.10: Manufacturing and construction response to the time of data

collection

4.6.1.6 Section 6 results - Information Technology

The following section details the manufacturing and construction responses to the
survey questionnaire relating to IT; a full copy of the results is detailed in section
A.11 of appendix A. Table 4.11 illustrates the manufacturing and construction
response to the use of advanced technologies. Both industries agreed that
integrated databases, document management systems and inter/ intra/ extranet
applications would assist in project success. However, the response to the use of
artificial intelligence was rather bewildered for both industries, and this may be

attributed to a lack of understanding of the technology.
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Strongly  Disagree  Uncertain Agree Strongly

Disagree Agree

Integrated Databases Man. 0 2.6% 5.3% 63.2% 28.9%

Con. O 3.3% 1.6% 55.7% 39.3%

Document Man. O 5.3% 2.6% 60.5% 31.6%

Management Systems Con. 0 1.6% 1.6% 47.5% 49.2%

Artificial Intelligence Man.  7.9% 21.1% 39.5% 18.4% 13.2%
Con. O 13.1% 55.7% 21.3% 9.8%

Inter/ Intra/ Extranet ~ Man.  2.6% 5.3% 5.3% 52.6% 34.2%

Applications Con. 1.6% 3.3% 13.1% 52.5% 29.5%

Table 4.11: Manufacturing and construction response to the use of

advanced technologies

4.7 Conclusion

The aim of this chapter was to inform and contribute to the research direction of
this investigation. The need for a framework that would measure the effectiveness
of a new project process (PPE) was identified in chapter 1. Chapter 2 illustrated
this need by firstly defining the problems of the construction industry, and
suggesting that learning from manufacturing (Latham, 1994) and process
modelling (Egan, 1998) could improve the prevailing situation. Moreover, chapter
3 highlighted that there was very little guidance on the measurement of the
performance of processes, and in particular, new project processes in lieu of the
growing trend of new construction process practice. This chapter presented the
results of a scoping survey questionnaire that compared the position of the
manufacturing and construction industry in terms of process, performance and IT
related issues. The development of the survey questionnaire was described and the
major findings discussed.

The findings of the survey provide further justification for linking performance
measurement with new project process implementation. However, the results are,
as discussed, very inconclusive. In general, the manufacturing responses are more

consistent in their attitudes towards process, performance and IT related issues. In
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construction, however, the responses are more random and somewhat puzzling at
times, although there are a lot of intervening variables that may govern the results.
The size and breath of the sample may contribute to its diversity, as it was
difficult to find a common category to select companies from the various
disciplines. The results seem to suggest that the construction industry is still
grappling with process and to some degree IT, and are also trying to address the
topic of performance measurement. This chapter, by its very nature is a scoping
study, has gone beyond purely performance measurement. There is an emerging
need to prove the value of change — in order to substantiate the benefits of the
newly adopted project process. Therefore, the researcher believes that in order to
focus this study, one core aspect should be addressed. The results from the
preceding chapters suggest the opportunity for the performance measurement of
new design and construction project processes in lieu of the growing number of

process improvement initiatives that are emerging in the UK.
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CHAPTER 5: RESEARCH METHODOLOGY

5.1 Introduction

"Research is a learning process...perhaps the only learning process."
Richard Fellows and Anita Liu, 1997.

The literature reviews conducted thus far, chapters 2 and 3, exemplified the
research need of this thesis; the lack of guidance in performance measurement of
new design and construction project processes. This research need was supported
by the findings in a scoping survey questionnaire (chapter 4). Therefore, the aim
of this chapter is to discuss the research strategy to be used in the development of
a framework for measuring the effectiveness of implementing a new construction
project process, and to justify the decisions made in the development of the

research design.

Any substantial research investigation must be based on a rigorous scientific
methodology, and although research is central to both business and academic
activities, there is no consensus in the literature on how it should be defined. One
reason for this is that research means different things to different people.
However, from the many definitions offered, there appears to be agreement that
(Denzin, 1984): -

e Research is a process of enquiry and investigation

e |t is systematic and methodical

e Research increases knowledge

Several steps in the process of building theory from research have appeared in the
literature. For example, Yin (1994) and Eisengardt (1989) describe the design of
case study research, Miles and Huberman (1984) outline specific techniques for
analysing qualitative data, Bettenhausen and Murnoghan (1986) discuss the
conversion of theory testing research, and Denzin (1984) summarises the

triangulation of data types. However, at the same time, there is substantial
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confusion as to how to use them, how to combine them, when to conduct a
particular type of study and how to evaluate it. According to Frankfort-Nachmias
and Nachmias (1996), a research methodology is a system of explicit rules and
procedures upon which research is based and claims for knowledge are evaluated.
Lee (1989) suggests that there is no single universally accepted scientific
methodology, but rather a combination of methodological paradigms is used to
form the methodology. Therefore, in such a way, every methodology is unique

and applicable only for its intended purpose.

In considering the above issues, it is clear that the research methodology of this
investigation has to be sympathetic to the issues being investigated, or rather, to
suit the method to the problem and not the problem to the method (Linstone,
1978; Robson, 1993). The methodology should describe the path of the research,
embodying a particular style and employing different methods, being dependent
upon the type of questions posed, the extent of control the researcher has over
actual behavioural events, the degree of focus on contemporary events and the
nature of the enquiry (Yin, 1994). Therefore, under this philosophy, where a
number of different issues are encountered in the research objective, a selection of
research methods is required since no single study can accommodate the need.
This chapter discusses the research methods depicted in Figure 5.1 (developed
from the research design model of Figure 1.1) on the basis of which they were

chosen and their appropriateness.
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Identify the research
need

Develop the outline
research design

Conduct a review of
the existing literature

Informing scoping
survey questionnaire

Develop detailed
research methodology

Develop the PPE
framework

Validate the PPE
framework

Draw conclusions

Explanation

Identification of the problem
statement for the research

Identification of the initial
research strategy to
substantiate the problem
statement

Review to establish the gaps
in the literature and to affirm
the research need

Empirical evidence to support
the research need as
identified previouslly in the
literature reviews

Identification of the most
appropriate strategy to
address the research aims
and objectives

Synthesis of the findings of
the literature reviews and
results of the diagnostic
survey questionnaire

Testing of the PPE framework

Summary of the findings of the
research

Method

Personal involvement on the Process
Protocol project; review of the
literature; consultation with other
academics and industrialists

Review of the literature on how to
approach research

Extensive literature reviews in both
project processes and performance
management; identified research 'gap’

Scoping survey questionnaire to
confirm the positioning of process,
performance and IT related issues;
sent to both UK construction and
manufacturing companies

Conduct a more extensive study on
how to approach the research; explore
methods including interviews, case
studies etc

Combine findings of previous literature
reviews and diagnostic survey
questionnaire to develop framework

Test framework using case study
projects that have adopted the
Process Protocol; use both
quantitative and qualitative research
methods to gather data

Analyse findings of the case studies
and draw conclusions regarding the
validity of the framework and research
method. Establish recommendations
for improvement and future work

Figure 5.1: Graphical design of the research design and methodology
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5.2 Research strategy and methods

Although terms ‘research strategy’ and ‘research method’ are often used
interchangeably, there is a considerable difference between the two. Galliers
(1992) and Weick (1984) have defined research strategy as the way of going about
research, embodying a particular style and employing different research methods,
a way of collecting evidence that indicates the tools and techniques used for data
collection. This section will describe the research strategy that was used to satisfy
the research design model (see Figure 5.1) and the justification behind the chosen
research methods. According to Creswell (1994), the guiding principle for
developing any research methodology is that it must completely address the
research question. Therefore, to meet these objectives, the research method should
be a blueprint for directly collecting observations and data connected to the
research, and should (Simister, 1995): -

e Make explicit the questions the researcher should answer

e Develop a data collection methodology

e Discuss the data in relation to the initial research questions

This investigation aims to follow Simister’s guidance. Research studies in the
built environment have been criticised for their anecdotal approach when
interpreting real world phenomena (Johnson, 2000). In this sense, it is argued that
the clear definition of a research strategy is a fundamental and necessary
requirement for a sound empirical study in such a field. According to Amaratunga
and Baldry (2001), construction research has reached a stage that demands the
validation of its heuristic principles with different ‘real world” situations in order

to refine and integrate them.

Table 5.1 outlines the main phases of the research strategy of this thesis in terms
of qualitative and quantitative approaches, each of which will be discussed in
detail in the following section. Historically, research has followed these two
courses (Creswell, 1994), the former being the more prevalent and the latter

providing statistical support for the qualitative findings.
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Research phase Output

Literature reviews  Qualitative research objectives

Phase one analysis  Literature findings will form the scoping survey questionnaire

Scoping survey Quantitative support from the literature reviews that will inform the case
questionnaire studies
Case studies In-depth qualitative, quantitative and causal investigations of the

performance of a new project process on two construction projects

Phase two analysis  In-depth analysis of the qualitative and quantitative research to theory

building followed by verification

Table 5.1: The main phases of the research strateqgy of this investigation

5.2.1 Quantitative and qualitative methodology as research traditions

Data collection is an integral part of an enquiry. Without data there is no enquiry
(Easterby-Smith et al, 1991). As stated earlier, research may be categorised into
two distinct types: quantitative and qualitative (Creswell, 1994). ‘Quantification
means to measure on some numerical basis... whenever we count or categorise,
we quantify... a qualitative approach by contrast emphasises meanings,
experience, descriptions etc’ (Coolican, 1990). The former grows out of a strong
academic tradition that places considerable trust in numbers that represent
opinions or concepts. In contrast, the qualitative approach concentrates on words
and observations to express reality and attempts to describe people in natural
situations. Over the past fifteen years, the debate over the relative virtues of
quantitative and qualitative methodologies has gained considerable impetus.
While the exact constitution of the two methodologies varies somewhat from
author to author, or it is defined with varying degrees of specificity, there is
substantial agreement about the fundamental antinomies and their practical

implications for the conduct of research (see Table 5.2; King, 1996).

Quantitative Qualitative

Inquiry from the outside Inquiry from the inside

Underpinned by a completely different set An attempt to take account of differences
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of epistemological foundations than in between people
qualitative research Aimed at flexibility and lack of structure in

Involves the following of various states of order to allow theory and concepts to proceed in

the scientific research tandem
The results are said to be ‘hard The results are said to be through theoretical
generalisable data’ generalisation, ‘deep, rich and meaningful’

Inductive — where propositions may develop not
only from practice or literature, but also from
ideas themselves

An approach to the study of the social world,
which seeks to describe and analyse the culture
and behaviour of humans and their groups from

the point of view of those being studied

Table 5.2: Features of quantitative and qualitative research methods

5.2.1.1 Quantitative research

The quantitative research approach is the preferred method by researchers
adopting a positivist stance (Bryman, 1993). Its research designs are characterised
by the assumption that human behaviour can be explained by what may be termed
‘social facts’ that can be investigated by methodologies that utilise “...the
deductive logic of the natural sciences’ (Horna, 1994). This process has a logical,
linear structure in which theories determine the hypotheses that are generalisable
across settings, and is concerned with how rich, complex description of the
specific situations under the study will evolve (Gable, 1994). These take the form
of expectations, about likely causal links between the constituent concepts of the
hypotheses. The determination of the causal links will result in its acceptance or
rejection. Hence, quantitative research places great emphasis on methodology,
procedure and statistical measures of validity (Chadwick et al, 1984).

Quantitative investigations look for ‘distinguishing characteristics, elemental
properties and empirical boundaries,” and tend to measure “how much’ and ‘how
often’ (Nau, 1995). They are appropriate to examine the behavioural component

of the built environment in that its strengths are (Easterby-Smith et al, 1991): -
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e Comparison and replication is allowable

e Independence of the observer from the subject being observed

e Subject under analysis is measured through objective methods rather than
being inferred subjectively through sensation, reflection or intuition

e Reliability and validity may be determined more objectively than
qualitative data

e Strong in measuring descriptive aspects of the built environment

e Emphasises the need to formulate hypothesis for subsequent verification

e Helps to search for causal explanations and fundamental laws, and
generally reduces the whole into the simplest possible elements in order to

facilitate analysis

These strengths however, are not the sole prerogative of quantitative designs.
Indeed, many of the arguments for the use of quantitative research, especially in
an academic environment where resources are limited, have pragmatic origins in
terms of allowing large-scale data collection and analysis at a reasonable cost and
effort, as well as providing statistical ‘proof.” Examples of such a method includes
experiments or survey questionnaires for instance; experiments measure the effect
of manipulating one variable on another variable for finding casual relationships
between variables (Keppel, 1991), and survey questionnaires use cross sectional
and longitudinal studies to collect data (Babbie, 1990).

The weaknesses of such quantitative research designs lies mainly in their failure
to ascertain deeper underlying meanings and explanations of the built
environment, even when they are significant, reliable and valid (Bryman, 1993).
Quantitative research is strong in measuring variables such as a quantitative
assumption regarding construction process capability in that *...processes can be
reduced to a set of variables which are somehow equivalent across construction
projects, persons involved and across situations,” and if this measurement is one
of the focuses of the research, and then a quantitative approach may be justified
(Amaratunga & Baldry, 2001). However, factors such as physiological factors,
motivating factors, employee’s capability etc are important in most of the built

environment concepts. Although quantitative methods can be used to measure
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such factors, their appropriateness in explaining them in depth is more limited.
Chadwick et al (1984) recognises this weakness, as quantitative research tends to
take a ‘snapshot’ of a situation that is to measure variables at a specific moment in
time. Some construction related aspects might be affected by temporal changes
that cannot always be identified within a single quantitative study. Bryman (1993)
explains that this is due to its apparent orderliness and linearity and their lack of

concern over the influence of resource constraints.

Furthermore, Gable (1994) considers quantitative research alone as relatively
weak when used during the process of discovery; once the research is underway
there is little the researcher can do upon realising that a crucial item has been
omitted from the questionnaire, or discovering that a question is ambiguous, or is
being misunderstood by respondents. Gable (1994) goes on to suggest that the
researcher should have a good idea of the answers sought before stating the study.
In this way, quantitative survey research would appear to serve as a methodology
of verification rather than discovery. However, this could lead to even further
misgivings. Chadwick et al (1984) identified the inability of researchers to
observe something without changing it, either knowingly or unknowingly, as such
a factor. In this case, observable changes in those being studied are attributed to
the subject’s awareness that they are part of an experimental group, rather than to
any variations in the conditions that were the intended factors under investigation.
The researcher can also never be sure whether the interviewee is giving a true
factual insight to the phenomenon under investigation, or being given answers that
the interviewee perceives the investigator wants. Researchers are also not able to
observe something with complete consistency and therefore often misinterpreting
it as human perception is selective: you cannot interpret an observation without
misrepresenting it, and you cannot communicate an interpretation of an

observation without an additional misrepresentation.

5.2.1.2 Qualitative research

Qualitative research, on the other hand, embodies strategies such as grounded

theory or case studies. A grounded theory attempts to derive a theory by using
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multiple stages of data collection and the refinement of information (Strauss &
Corbin, 1990), and a case study explores a single entity, the ‘case,” by using a

variety of data collection methods during a sustained period of time (Yin, 1989).

Qualitative researchers consider that it is not possible to assign meaning to a
phenomenon, or behaviour, without describing its context and understanding of
the position of the people who affect, or are affected, of the phenomenon (Miles,
1979). Researchers carry out their investigation within the natural setting of the
phenomenon (Cohen & Manion, 1994). Hence, direct and in-depth knowledge of
a research setting through an intense and/ or prolonged contact is necessary to
achieve contextual understanding. These situations are reflective of the everyday
life of individuals, groups, societies and organisations (Miles & Huberman, 1984).
As a result, qualitative research methods are associated with face-to-face contact
with persons in the research setting, together with verbal data and observations.
Further, in the built environment discipline, there are distinct signs of a growth in
the application and acceptance of the use of qualitative approaches (Amaratunga
& Baldry, 2001).

Marshall and Rossman (1989) have identified the premises that form the
underlying rationale of qualitative research. Firstly, human behaviour is
significantly influenced by the setting in which it occurs, therefore, it is necessary
to study this behaviour in these settings. This is particularly apparent when
investigating the application of a new construction project process. The method
provides a systematic, empirical strategy for answering questions about people in
their own bounded social context, with the researcher interfering as little as
‘humanly’ possible during the enquiry. In this sense, people make sense of their
own experiences and create their own reality (Locke et al, 1993), a researcher
cannot understand human behaviour without understanding the framework in
which subjects interpret thoughts, feelings and actions. According to Cohen and
Manion (1994), this method gives a clear view on what ‘real life’ is like, and is
rich and holism, with strong potential for revealing complexity. Furthermore, the
fact that such qualitative data are typically collected over a sustained period

makes it powerful for studying any process and its inherent flexibility (data
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collection times and methods can be varied as a study proceeds) gives further
confidence that what has been going on is really understood (Bryman, 1993). In
this way, it has often been advocated as the best strategy for discovery, exploring
a new area and developing hypotheses, and is particularly useful when one needs
to supplement, validate, explain, illuminate or reinterpret quantitative data
gathered from the same setting (Remenyi & Williams, 1996). These features are
summarised by Bryman (1993) below: -
e A commitment to viewing actions and values from the perspective of the
people being studied
e Providing a detailed description of the social setting they investigate
e Understanding events and their behaviour in their context
e Viewing social life as a process rather than static; i.e. longitudinal
e Auvoiding the imposition of inappropriate ‘frames of reference’ on the
subjects being studied by using a relatively flexible research approach
e An appreciation of the impact of biases on the research findings

e The formulation and testing of theories in tandem with data collection

In spite of the strengths of qualitative research, it does have its weaknesses (Miles,
1979; Miles & Huberman, 1984). The collection and analysis of data is time-
consuming and demanding because many types of data are collected, and they
come in many forms. As a result, this large variety of data may inhibit data
analysis (Chadwick et al, 1984). Qualitative data analysis techniques are
considered ‘not easy,” as the methods are considered to be not well established
(Cavaye, 1996). However, the relative difficultly of analysing qualitative data
does not invalidate the data, or the conclusions drawn from them, because rules of
logic applied to verbal data enable the researcher to make sense of the evidence

and to analyse the data appropriately.

Furthermore, Chadwick et al (1984) have identified a number of contentious
issues regarding the use of qualitative research, and must be considered when
carrying out the analysis for this thesis: -

e The inability of the researcher to interpret events from the subject’s point

of view
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e The extent to which the results can be generalised beyond the confines of
the particular case

e Research may be too unstructured as to be meaningless

e The loss of detachment of the researcher

e Poor reliability, since a single researcher often observes single events

5.2.2 Combining quantitative and qualitative research

There is a strong suggestion within the research literature that both quantitative
and qualitative research are best thought of as complementary and should
therefore be mixed in application (Gable, 1994; Cavaye, 1996). Das (1983) states
that they *...are not antithetic or divergent, rather, they focus on the different
dimensions of the same phenomenon.” This emphasis has developed with the
growing attention focused upon ‘triangulation’ in research (Yin, 1984) and will be
used during the course of this thesis. This will be detailed in section 5.2.4.2.4.1.

5.2.3 Literature reviews

A literature review reveals the established and generally accepted facts of the
situation being studied (Cohen & Manion, 1994), and enables the identification
and understanding of the theories or models that have been used by previous
researchers in the field (Yin, 1994). This assists the researcher in identifying an
unsolved problem in the field being studied, which will later become the focus of
the research study. For this thesis, a wide review of primary, secondary and
tertiary sources was carried out in the field of the research including books,
journals, conference proceedings, newspapers, PhD theses, CD-ROMs and the
Internet to produce the following literature reviews: -
e Chapter 2 examined project processes in both manufacturing and
construction industries and identified the need for reform for construction
e Chapter 3 investigated the field of performance management and
highlighted the inhibitor of new design and construction project process

performance measurement
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5.2.4 Survey questionnaires

According to Oppenheim (1992), there are two broad types of questionnaires. The
first is the descriptive/ enumerative survey that prepossesses inferences about a
whole population from a representative sample, for instance censuses and opinion
polls; and the second is the analytic/ relational survey, which is used to examine
differences between variables and is used to test specific hypotheses. Both are
used within this thesis. The findings that emerged from the initial analysis of the
literature reviews formed the basis of the principal scoping survey questionnaire
(chapter 4). It aimed to highlight any inter-industry differences that existed in
process and performance related issues between UK manufacturing and
construction companies as there was very little or no direct up-to-date empirical
evidence positioning the two. The purpose of this survey questionnaire was to
support the research need. The latter type of survey questionnaire was used within
each individual case study context (see chapters 7 and 8).

The survey questionnaire approach is a popular way of collecting data for theory
testing and is usually conducted for subject matters that are difficult to study by
either direct observation or experimental manipulation (Atkinson et al, 1990).
Ackroyd and Hughes (1983), and Rubenstein and Haberstroh (1966) support the
use of survey questionnaires as a means of understanding and generating factual
and attitudinal information. This research method was deemed the most
appropriate manner to facilitate the support of the qualitative research by the
quantitative research, the research strategy of this thesis. The literature reviews of
this investigation laid the grounds of the building theory, and the quantitative
scoping survey questionnaire (chapter 4) was to provide further evidence to
support and sharpen the emergent theory.
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5.2.4.1 Types of questionnaires

The two most commonplace approaches of data collection are survey
questionnaires and interviews (Galliers, 1992). The difference between the two
lies in the administering of the questions. With a survey questionnaire the
questions are self-administered, whereas in an interview, the researcher
administers the written questions. Both methods were used to undertake the

research described in this thesis in the case studies.

In terms of the pilot scoping survey, data was to be collected from many
companies, rather than just one, and from two different industries. If interviews
had been employed, a very large number would have been necessary in order to
generate the quantity of data required. Personal interview questionnaires are more
poignant in terms of the time required to conduct the interview and the expense of
travelling to the location. Therefore, it was decided that a survey questionnaire
would be more appropriate for the quantity of data required. The completion of
postal survey questionnaires is faster and cheaper, requiring the cost of postage
rather than travel, and respondents who live a great distance from the
questionnaire administrator can also complete them. They can be completed in the
participant’s own time rather than being restricted to the time of the interview,
although, with postal survey questionnaires, there is also the time and expense of
reminders following non-return of survey questionnaires. However, Oppenheim
(1992) emphasises the lower response rate for postal survey questionnaires over
interviews, and that such survey questionnaires may be unsuitable for certain
groups of people, for example those with literacy, language problems or those
who are very young. These factors were considered in the choice of the research

strategy.

Moreover, with survey questionnaires it is not possible to correct
misunderstandings that may occur at the time of completion, to probe the answers
given or offer explanations (Galliers, 1992), and to oversee the order of question
completion or to record observational data (Bryman, 1993). Interview

questionnaires, on the other hand, are more suited to responses to open-ended
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questions, but are more difficult to replicate. During an interview, the researcher
may exert a subtle influence on the interviewee in the direction of his or her own
expectations/ wishes regarding the response (Sayer, 1984). For example, if the
researcher nods his or her head at a crucial time, he or she may be capable of
influencing the experimental result (Greenspoon, 1955). This may be avoided
through postal questionnaires, although as Oppenhiem (1992) points out, the
respondent may imagine or apply a stereotype to the interviewer or to the
interviewer’s organisation, and may be bias in their response. There is also the
risk of participant bias with interviews as the interviewee frequently forms beliefs
about what they are expected to say or do (Rosenhan & Seligman, 1989).
Participants may wish to tell the interviewer what they believe he or she wants to
hear. That is, they may wish to be ‘good’ participants by confirming the

researcher’s hypotheses (Rosenhan & Seligman, 1989).

However, it must also be noted that survey questionnaires are usually completed
remotely and without supervision or control, and this can bring its own set of
problems in terms of data validity (Greenspoon, 1955). It can be difficult to know
whether the respondent was filling in the questionnaire seriously, had the
necessary knowledge, or understood the questions and terms. This can therefore
lead to a large degree of variability in the results. Consequently, to minimise this
problem in this thesis, the most appropriate candidates were selected. The
researcher also acknowledges that the validity of the findings from the survey
questionnaires in this thesis are very much dependent upon the quality of its
design and the subsequent analysis. In response, the findings were triangulated as

much as possible, as within the case studies of this investigation.

5.2.4.2 The sample

The sample audience chosen for the survey has to be appropriate for what is being
measured (Oppenheim, 1992). More too, the quality of the response is related to
the motivation to participate in the research. Oppenheim (1992) suggests that
several measures can be employed to achieve such. Participants may be enthused

by a preliminary postcard, the promise of a reward, sponsorship, expenses, or by
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the belief that important changes will occur following the survey. Response rates
may also be increased with the use of an advance warning letter, inviting
participation, denoting why they were selected, and personally addressed

envelopes and the promise of confidentiality and anonymity.

For the purpose of this research, motivation was encouraged by the promise of a
free copy of a summary report based on the findings, which the respondents may
consider to be useful or interesting. An initial telephone call was used to establish
the most appropriate person in the case of the principal survey questionnaire and
top management support was granted in the context of the case studies to
relinquish a personal approach. Moreover, confidentiality and anonymity was

assured throughout.

5.2.4.3 The design of survey questionnaires

Ackroyd and Hughes (1983), and Oppenheim (1992) suggest that during the
design of survey questionnaires, careful consideration needs to be given to the
order in which the questions are asked, perhaps by using filter questions in order
to exclude some respondents from a particular group of questions if they are not
relevant to them. The types of questions that are asked should also be considered
carefully. Open or free-response questions allow respondents to reply using their
own words, but responses may be constrained by the amount of space provided
for the written response. However, these types of questions are difficult to analyse
and code. Closed questions, in which respondents choose from a set of answers,
are easier to analyse and less time consuming to both complete and code.
Nonetheless, providing potential answers may introduce bias in the response, and
the choices offered might not correspond with the respondent’s preferred answer
(Greenspoon, 1955). Hague (1994) suggests that it is ideal to begin with easy
questions, probably those that involving ticking boxes, and then eventually
moving on to those that require more thought as to encourage a response.
Therefore, in the case of the scoping survey questionnaire design for this
investigation, closed questions were mainly used and space was allowed for

additional responses at the end of the document, and sometimes at the end of each
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question. These, in addition to a mixture of both question types were used to

reduce hias.

Oppenheim (1992) also states that the questions need to be carefully worded in

order to avoid misinterpretations through alternative meanings. Double-barrelled/

double negative and hypothetical questions should be avoided, along with long

sentences, proverbs, loaded words, over-taxing of respondents’ memories and

leading questions. Hague (1994) suggests a number of steps to take to reduce this

bias and ambiguity: -

Ensure that the question is without bias — e.g. avoid ‘you agree that the
company has an excellent product range?’

Jargon or shorthand may not be understood by the respondent

Steer clear of sophisticated or uncommon words

Avoid ambiguous words

Make the question as short as possible

Make the question as simple as possible — e.g. avoid ‘when you buy both
butter and margarine, do you use a different supplier?’

Make the questions very specific

Make sure that the question and answer do not conflict - e.g. avoid ‘do you
care what brand you buy or would you buy any brand?”’

Keep the number of meaningful words to a minimum - e.g. avoid ‘what
motivates and inspires you in the selection or specification of a new
supplier?’

Avoid negative questions — e.g. avoid ‘do you never buy shampoo?’

Avoid hypothetical questions

Keep questions within the respondent’s capabilities

Make it easier for respondents to answer questions

Allow for “others’ in fixed response questions

Ensure that fixed responses do not overlap

The above steps were followed in all survey questionnaire designs within this

thesis. Further, once the wording of the questions has been addressed, Hague

(1994) goes on to describe the importance of categorising them within the main
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headings into a semi logical order so that the overall survey questionnaire is more
coherent, easier to complete and to analyse. However, although a sense of
continuity between subjects was maintained throughout the survey questionnaires
that were used in this thesis, in order to encourage concentration, the individual
statements did not necessarily always flow directly from the one before. In
addition, some questions were replicated, reversed and the tense changed to
enhance this, as recommended by Ackroyd and Hughes (1983). This approach
was adopted to ensure that the respondents paid attention to the statements and to
enable a degree of cross checking of the completed survey questionnaire, to assess
the consistency of individual’s responses and so that respondents read the
statements carefully and did not, for example, simply agree with every statement.
Several academics and industrialists vigorously validated the wording and

sequence of all survey questionnaires used in this thesis to reduce any ambiguity.

In addition to the design of the survey guestionnaire, Hague (1994) points out that
the covering letter is as important as the questionnaire itself and must be
considered at the outset, as it becomes the first root for a response. His
suggestions of what it should include were also fully recompensed in all the
survey questionnaires that were administered in this thesis: -
e Explain the purpose of the survey and why the respondent has been
selected
e Give the respondent a reason for wanting to complete the questionnaire
e Give clear instructions as to what should be done, i.e. how to fill it in and
how to send it back
e Give assurance that completing the questionnaire is easy
e If possible, give assurance that replies will be confidential

e Thank the respondent

5.2.4.4 Survey questionnaire response recording

One of the most widely used methods of recording responses in survey
questionnaires is the Likert Scale (Yin, 1994). According to Oppenheim (1992),
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Likert Scales are usually reliable due to the range of responses they are able to
record for closed-questions and usually adopt a five-point scale, the points of
which represent varying responses; strongly agree, agree, neither agree or
disagree, disagree and strongly disagree. The central point represents a neutral
response. However, Oppenheim (1992) openly criticises the central neutral
response. He states that this point does not always represent the centre between
the scale extremes, but rather would provide respondents with an easy option
when faced with difficult or contentious statements that, if selected, would fail to
identify the particular characteristics that the questionnaire was intended to
highlight. This response could signify a host of responses, including a lukewarm
response to the question, a lack of the relevant knowledge or attitude, or the revolt
against strongly positive or strongly negative attitudes. Either instance is unclear.
This factor was carefully considered during the survey questionnaire development
and the most common alternative, ‘uncertain,” was finally selected. The inclusion
of this option would, it was felt, enable any statements that were inapplicable or

understood to the particular respondent to be easily identified.

5.2.4.5 Statistical analysis

Analysis of data generated by survey questionnaires can take one of two forms,
descriptive statistics or statistical inference (Oppenheim, 1992). Atkinson et al
(1990) concludes that descriptive statistics summarise the data using several
methods; measures of central tendency describe a central representative point (e.g.
mean, mode, median); measures of variation describe the spread of scores around
the average score (e.g. standard deviation). Further, statistical inference
procedures (e.g. tests of statistical significance) attempt to assess the relationships
or association revealed by the data. There always exists a degree of uncertainty
from sampling errors, if a statistical test suggests a large magnitude, that effect is
likely to hold for the population from which the same was chosen (Atkinson et al,
1990).

Descriptive statistical analysis was primarily used to report the findings in this

investigation since an industrial approach was adopted; the respondents of the
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survey questionnaires were keen to have access to the results and expressed that
they would prefer them to be simple to understand. Statistical inferences were

used to describe particular relations between the data sets.

5.2.4.6 Reliability, validity and uniform procedures

For a survey questionnaire to be reliable, it must be consistent, reproducible, and
be administered and scored in the same way (see section 5.2.3.3; Atkinson et al,
1990). In short, a test cannot be considered reliable if it contains confusing or
ambiguous items which may be interpreted in different ways, be of insufficient
depth to assess what is being tested, if the scoring is subjective, or if the results
were obtained on different occasions or scored by the wrong people (Atkinson et
al, 1990). Moreover, Oppenheim (1992) argues that reliability and validity are not
always related to each other, in that reliability is necessary but not sufficient for
validity, and that invalid measures may be very reliable. In light of this, the
reliability and validity of surveys should not be considered in isolation, and

procedures employed must be uniform in order for both conditions to exist.

Nevertheless, certain procedures can be followed to ensure such reliability. For
factual questions, internal checks, such as asking the same question twice but
worded differently can be employed, or by including bogus responses on multiple-
choice questions (Oppenheim, 1992). However, questions that require the
expression of an attitude or opinion cannot be asked twice using different wording
as they are sensitive to wording, as if the wording is changed it becomes a
different question (Oppenheim, 1992). Reliability can instead be increased here by
using sets of questions relating to an attitude to maximise the more stable
components of the attitude being measured, whilst at the same time, reducing the
instability arising from both emphasis and mood changes. In addition, external
checks involving secondary information source, such as official records or a
second informant, can be used to check the validity of factual questions, but this is
still difficult for attitudinal responses. There are complex links between attitudes
and behaviour; attitudes are not always a predictable form of behaviour and

behaviour does not always mirror attitudes (Atkinson et al, 1990).
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The survey questionnaires used in this thesis fully consider and adopt all the
issues regarding reliability, validity and uniformity. They were all administered

and scored in the same way.

5.2.5 Case studies

In order to gain the depth of understanding necessary to develop a framework to
assess the effectiveness of implementing a new design and construction project
process, the case study approach was used as the primary research methodology.
According to Yin (1989), a case study is an ‘...investigation into a contemporary
phenomenon within its real-life context ...where the boundaries between
phenomenon and context are not clearly evident ...and in which multiple sources
of evidence are used.” Babbie (1986), Roberts (1996) and Eisenhardt (1989)
define it as in-depth understanding of the dynamics present within single settings.
Or quite simply, it is the preferred strategy when trying to answer ‘how’ and

‘why’ questions when there is little control over events Yin (1989).

The case study uses a variety of data collection methods during a specific period
in an effort to study a single research ‘case.” This research method is highly
pertinent for this thesis since data collection of the built environment has to be
carried out in ‘real world” conditions. The kind of control present in a laboratory
is not feasible and is not even ethically justifiable (Miles & Huberman, 1984; Yin,
1994; Remenyi et al, 1998). This research strategy can therefore deal with varying
sources of evidence and experimental design allowing the researcher to examine
contemporary events by direct observation and interviewing. Further, it is unlike
quantitative research methods, as it can be viewed as an ‘experiment’ to test a
specific theory. In a typical survey guestionnaire, an inference can be made about
a larger population on the basis of empirical data collected about a sample, and in
case studies, the researcher uses a theory as a template to guide the research
development. By subsequently using analytical generalisation, the empirical
results can then support or refute the theory. In this way, a case study acts like an
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experiment that is used to test the validity of a specific hypothesis and it also often

involves a smaller sample of participants than a survey.

There are many advantages to the case study approach (Miles & Huberman, 1984;
Lincoln & Guba, 1985). Case studies are useful when an *...investigator has an
opportunity to observe and analyse a phenomenon previously inaccessible to
scientific investigation” (Yin, 1989). They are also useful for studying phenomena
that are experiencing rapid change. According to Simister (1995), a case study’s
flexibility allows issues to be explored as they develop in the data collection
phase. Moreover, Lincoln and Guba (1985) note that this type of enquiry allows
the research findings to be intrinsically linked to the data, and is generally more
effective when describing complex relationships between a number of variables,

as well as enabling the building of theoretical frameworks (Roberts, 1996).

However, there are also many criticisms of this method. The main criticism is that
it suffers from a lack of rigour and it can be bias (Yin, 1989). Yin (1989) cites that
‘...the case study has long been stereotyped as a weak sibling ...investigators who
do case studies are regarded as having deviated from their academic disciplines;
their investigations as having insufficient precision (quantification), objectively
and rigor.” Simister (1995) suggests that this perception is the result of the flexible
nature of a case study’s research design. Summarising the work of others, he
concludes that the strength of a case study is dependent upon the development of
an explicit research design, and the use of several methods for data collection
(Lincoln & Guba, 1985; Yin, 1989; Simister, 1995).

Case studies also rely to a greater extent than survey questionnaires on the
interpretation of the data that is generated, and so is more prone to equivocal
evidence biased views to influence the direction of the findings and conclusions
(Miles & Huberman, 1984). With case studies, the danger of ad hoc theorising and
neglecting to test data becomes greater (Simister, 1995). Failing to develop a
sufficiently operational set of measures and the use of ‘subjective’ judgements
during data collection stages usually renders construct validity poor. According to

Bromley (1986), researcher bias has an impact on the internal validity of the data.
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Becker (1986) agrees with this in that researchers may have ‘feelings’ for the
subjects and conclusions that are drawn suffer from a lack of reliability. A further
problem is that of external validity which is very difficult to measure in the case
study setting (Berger, 1983). It is impossible to generalise findings to different
settings as phenomenon and context is necessarily dependent. They often also
require a greater length of time both to conduct and analyse, as well as providing
little basis from which generalisability to a population from only a single or a
small number of cases (Yin, 1989; Gable, 1994). Therefore, to reduce the bias in

data collection, the author used the multiple case study method.

The evidence from multiple case studies, however, is often considered more
compelling and the overall study is regarded as more robust. Further, in the
context of this research, perhaps the most critical aspect is that it provides a
limited bias for the traditional *scientific generalisation’ (Yin, 1994; Remnyi et al,
1998), as whether external (validity) conditions are thought to produce variation
in the phenomenon being studied. Notwithstanding, like all experimental
observations, case study results can be generalised to theoretical propositions
(analytical) but not to populations (statistical). Thus, the aim of case studies
cannot be to infer global findings from a sample to a population, but rather to
understand and articulate patterns and linkages of theoretical importance. In
support of the above, Santos (1999) stated that it is important to emphasise that
case studies deal with unique situations and, because of that, it is not possible to
elaborate detailed and direct comparisons of the data. Therefore, to overcome the
limitations in case study research methods, the researcher proposes the use of

triangulation techniques (see section 5.2.4.2.4.1).

5.2.5.1 Multiple case studies

Case studies can be single or multiple (Herriot & Firestone, 1983). This thesis
uses the multiple approach to test the PPE framework; although the single
approach is used to examine the success of the Process Protocol (see section
5.2.5.1.1). Multiple cases strengthen the results by replicating the pattern

matching and increasing the robustness of the theory as it allows analysis of data
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across companies and projects. Furthermore, it also allows the researcher to test
and crosscheck research findings during and after the development of PPE
framework (Irani, 1998); the objective of this research. Herriot and Firestone
(1983) describe this approach as an enabler to the identification of differences in
context to be related to constants in the process and the outcome. Yin (1983)
supports the use of multiple sources of data stating that the case studies that adopt
such methods are rated more highly than those that rely on only single sources of
data.

The number of case studies needed when a multiple case study approach is
adopted is not pre-defined in the literature (Eisenhardt, 1989; Dyer et al, 1991).
Dyer et al (1991) suggests that the decision on the appropriate number of case
studies is intuitive and depends on what new information can result from studying

further cases.

5.2.5.1.1 Case study selection

To gain access to construction case studies alone is intrinsically difficult for a
researcher, and projects usually outlast the duration of the research investigation.
This factor was increased with the research requirement of adopting of a new

construction project process.

The Process Protocol was used through case studies in this investigation as a basis
to test the PPE framework. This process model was selected because firstly, it is a
‘new’ design and construction process; although some commercial companies to
date have used it, it has never been fully implemented nor has its proposed
benefits (six key principles) verified. Further, the protocol is particularly apt since
there is relatively no new project process currently available for investigation in
the UK construction industry that isn’t company-biased. These factors fit entirely
with the researcher’s involvement in the development of the Process Protocol Il
project; it became apparent during the research project that such a model would be
timely and useful to support the uptake of the protocol.
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Determining numerous projects that would adopt the Process Protocol as to test
and validate the PPE framework during the timescale of this research
investigation proved problematic. Unfortunately, there is seemingly somewhat a
reluctance of deployment of new project processes in construction. This is
perhaps, in part, due to the inherent instability of the industry and the subsequent
lack of funding available to construction professionals (usually from clients who

are inexperienced in the process) to adopt new methods of working.

The Castle Vale and Britannia Walk projects (chapters 7 & 8) were finally
identified as the only valid projects that had adopted the Process Protocol and
could be subsequently used to test and implement the PPE framework during the
period of this doctoral thesis. Therefore, two case study projects were deemed as
adequate as there was no other alternative project that could be examined.
However, the two case studies investigated had only implemented differing parts
of the Process Protocol (hence, multiple case studies are used in this investigation
to examine the framework; see section 5.2.5.1). The Process Protocol is a new
construction project process and at the time of investigation, it had not been fully
implemented on a single project, therefore, it remained impossible for the
researcher to measure the protocol’s full benefits using the PPE framework. The
Castle Vale project adopted what can be viewed as the legacy archive of the
protocol, and the Britannia Walk project employed only particular deliverables of

the protocol.

5.2.5.2 Case study protocol

Yin (1994) suggests the use of a study protocol for reliability during the
investigation of multiple case studies. Robson (1993) suggests that one of main
the problems with case study research is its inherent ‘looseness’ and Yin (1989)
suggests that one way to combat this looseness is to establish a protocol that
outlines the procedures and general rules that will be used during data collection.
According to Kidder (1981), it becomes a ‘...major tactic in increasing the
reliability of the case study research and is intended to guide the investigator in

carrying out the case study,” and ‘...a well designed protocol insures that the
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operations of the study can be repeated with the same results.” Therefore, a case
study protocol was developed for this study to establish a framework for
collecting and analysing the data for each case study. This is outlined in Figure
5.2 (Eisenhardt, 1989).

Step 1: Step 2: Step 3: Step 4: Step 5: Step 6:
Project Identify Interviews/ Data analysis Write up case Verification
identification SUpervisors; workshops/ and validation studies
gain questionnaires;
commitment collect data

Figure 5.2: Case study protocol framework

5.2.5.2.1 Step one: identify suitable projects

The first step of the case study protocol was to identify construction projects that
could be used for the research. Castle Vale and Britannia Walk were identified as
the most appropriate; in both instances, the project team approached the
researcher for assistance to measure the success of the Process Protocol.
Moreover, both projects met the following criteria: -
e The project’s duration was suitable to that of the researcher
e Each project encompassed one or more than one of Process Protocol’s key
principles
e Each project enabled flexibility of the researcher to fully test all or part of
the PPE framework

5.2.5.2.2 Step two: identify front-line supervisors to gain commitment

Once a suitable project had been selected, the front-line supervisors were
identified. Most construction projects consist of a well-defined group of front-line
supervisors, who are closely associated with the project, including the project

manager, lead-architect or client. Typically, Barrie and Paulson (1992) suggest
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that these can be easily identified using a project roster or organisational chart.
This step was primarily to ensure tentative commitment for full collaboration in
the case study work, and in particular, to determine benefit to both parties

involved.

5.2.5.2.3 Step three: collect data through interviews, workshops and

survey questionnaires

The type of data collection method used on each case study included a series of
interviews, workshops and survey guestionnaires. These methods were used to
understand the processes and culture present to capture and gather information.
Burgess (1993) describes that there are several types of field roles; Gill and
Johnson (1997) presents a taxonomy of the roles in Figure 5.3 and concludes that
the type of role an observer takes while observing will strongly determine the

types of data collection techniques applied.

Participant observation
A

Participant | Complete

as nhserver participant
Overt research < » Covert research
Observer as Complete
participant observer
v
Spectator

Figure 5.3: Types of roles an observer can take (Gill & Johnson, 1997)

A complete observer is that of a spectator who looks on events and processes, and
avoids becoming involved in interactions with the subjects. Participant
observation is opposite from this adopting a fully participating role in the
everyday lives of subjects being completely immersed in the social setting (Gill &
Johnson, 1997). The subject’s knowledge of the role of the observer is seen as all-

important and having an effect on the relationship between the observer and
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subject. If the subject(s) know about, or are aware of, the presence of the observer,
then they may behave differently. This is described as overt research. The
opposite of overt research is convert research, where the observer is concealed

from the subject(s) and attempts to have the least affect on subject behaviour.

The researcher adopted the role of observer as participant during the course of this
investigation. This is particularly appropriate for performance measurement in the
built environment. Steier (1991) and Gill and Johnson (1997) both believe that an
observer’s interaction will cause the subject(s) to behave differently and that the
researcher should develop a means to be ‘reflexive,” i.e. the researcher should
attempt to understand his or her affect on the subject(s) in the social setting. This
may include direct observation where the observer is directly watching and
listening to the subject(s) and or events. Or, access to data may be through indirect
observation of an event, not personally witnessed but which an informant may
report either orally or in writing. Observation enables a researcher to get access to
what people actually do as opposed to what they claim to do and what the
company procedures impose on them (Mintzberg, 1973). The main advantage of
this type of research compared to other types is its greater ecological validity
because it entails studying phenomena in their natural contexts. Its drawback was
that the researcher never felt sure she was observing everything. However, it did
allow the researcher to keep abreast of both case studies which were being
conducted concurrently, this became the most important factor due to the time

limitations of this thesis.

Within this method of data gathering, the interviewing method was used in some
instances, along with workshops where time was limited. These methods allowed
the researcher to focus and gain more detailed data on events of interest that were
observed. The type of interviews carried out at the case study were as Burgess
(1993) describes as ‘conversations with a purpose.” They were also generally
semi-structured in nature to allow the interview to have an overall purpose, but
also be sufficiently flexible to explore issues as and when they arose during the
discussions. The workshops were central to fruitful pre-understanding and

understanding progression. All interviews and workshops were taped and
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transcribed, with the participants’ consent. They included project participants
from all areas of the project as suggested by Flynn et al (1994), as constituents
other than the senior management may be the best source to overcome the
potential bias. This factor was also considered whilst conducting survey

questionnaires, which were described in section 5.2.3.

5.2.4.2.3.1 Action research

Observer as participant research has some grounding characteristics as that of

3

action research. Hasley (1972) defines action research as ‘...the small-scale
intervention into the functioning of the real-world ...together with the close
examination of the effects of such intervention,” thus Cohen and Manion (1994)
summaries it features as collaborative, participatory and evaluative. Although the
researcher intervened/ implemented the PPE framework on the case study projects
for the purpose of evaluation, she did not intervene the course of the project or the
process. Framed in these terms, the participatory of action research was not

holistically undertaken during this research investigation.

5.2.4.2.4 Step four: data analysis and validation

Data analysis in each case study will consist of examining, categorising,
tabulating or recombining the evidence to address the initial propositions of the
study (Yin, 1989). Yin (1989) notes that case study research is often stymied by a
lack of analytical rigor and without a well-defined data analysis strategy, a
researcher can often be overwhelmed by the large quantities of data that are
collected during the case study process. As such, it is important to develop a
strategy that sets priorities on what to analyse and why. One approach is to use the
theoretical propositions of the study to shape the data collection and analysis and
to ensure that the data is collected and analysed in an appropriate statistical
manner, as previously highlighted in section 5.2.3.6. Each of the results collected
from the various methodologies were then triangulated as to draw conclusive

conclusions.
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5.2.4.2.4.1 Triangulation

The researcher fully acknowledges that the case study approach can be criticised
on the basis of a lack of measurability. The data gathered is generally based on
perceptions and subjective interpretations of the researcher. Therefore, this often
makes quantification and the manageable summary of findings very problematic
and ambiguous (Glaser & Backer, 1973). In response to these methodological
weaknesses, the researcher triangulated the data collection process as much as
possible, by carrying out interviews, using questionnaires, presenting and debating
the findings with practitioners in workshops and meetings. This aims to reduce the
bias inherent in data sources (Creswell, 1994; Simon et al, 1996; Trellis 1997a;
Trellis 1997b; Trellis 1997c). Moreover, the use of a variety of research methods
in this thesis is ideal to achieve triangulation of the data. According to Green et al
(1989), Yin (1989) and Morse (1991), it allows researchers to observe the
empirical evidence in different ways to seek a convergence of the results through
the overlapping of data sources, adding scope and breadth and supporting the
construct validity of the research design. It is in fact a method of crosschecking
the existence of certain phenomena and the veracity of individual accounts, by
gathering data from a number of informants and through a variety of channels
(Open University, 1988).

Triangulation is the combination of methodologies in a study of the same
phenomenon and is applied to develop a deeper understanding of the hypotheses
(Rossman & Wilson, 1991). More importantly, it is not used merely to prove that
the hypotheses are correct, but rather, it is used to try to develop a deeper
understanding of the subject. Its need rose from the ethical need to confirm the
validity of the process and its origins. Campbell and Fiske developed the method
in 1959 (Jick, 1979) through the idea of ‘multiple operationism.” They argued that
more than one method should be used in the validation process to ensure that the
variance reflected is that of the trait and not of the methods. This is illustrated by
Fellows and Lui (1997; see Figure 5.4).
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Quantitative data Qualitative data
y \ 4
Analysis and testing Analysis, testing?
(statistical?)

\ 4 \ 4
Theory and literature Results Results (patterns)
(previous research) (relationships)
\ 4 \ 4 \ 4
Causation/ explanation (discussion)

v
Insights and

inferences

\ 4
Conclusions and

recommendations

Figure 5.4: Triangulation of quantitative and qualitative data (Fellows &

Lui, 1997)

Nau (1994) describes the success of this methodology is its premise that the
weaknesses in each single method will be compensated by the counter-balancing
strengths of another. That is, it is assumed that multiple and independent measures
do not share the same weaknesses or potential bias. Further, it assists in making
inferences and in drawing conclusions. Rossman and Wilson (1991) describe
triangulation as: -

e To enable confirmation of corroboration of each other

e To elaborate or develop analysis, providing richer details

e To initiate new lines of thinking through attention to surprises or

paradoxes, ‘turning ideas around,” providing fresh insights

Triangulation or multiple methods were used in the case studies for two purposes.
Firstly, quantitative methods (measurement of constructs) were used to support

the findings of the qualitative research (attitudinal survey questionnaires), and
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secondly, the quantitative findings were used to uncover formal relationships

between the constructs, to which the qualitative research validated. According to

McCutcheon (1993), triangulation tests the degree of external validity and this is

particularly apparent in this thesis since much in unknown. Nau (1994) suggests

that the researcher should aim to achieve a situation where ‘blending quantitative

and qualitative methods should produce a final product that supports explicitly the

meaning for the research.” Therefore, by adopting the following assumptions in

the analysis of the data generated within each case study, the researcher should

ensure that the final outcome maximises the strengths of the approach (adapted
from Jones, 1978): -

Quantitative analysis may be more appropriate to assess the behavioural or
descriptive complements of the built environment

Qualitative methods, especially observation or unstructured interviews,
allow the researcher to develop an overall “picture’ of the investigation
Built environment research involves affective characteristics as well as
overall behavioural aspects

Much built environment research is still largely exploratory. The use of
qualitative methods allows for unexpected developments that may arise
Quantitative analysis may complement the findings of qualitative methods
by indicating their extent within aspects of the built environment
Quantitative analysis may confirm or reject any apparently significant data
and the relationships that may emerge from the research. Quantitative
methods can be used to enable statistical testing of the strengths of such
relationships

If such relationships are determined, then quantitative methods are weaker
in providing explanations. Qualitative methods may assist in

understanding the underlying explanations of significance

5.2.4.2.5 Step five: case study validation

To assist in the validation of the case study results, each round of data was passed

back to the construction companies for comment and criticism. The results were
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then discussed with the principle project supervisors to enhance feedback to
validate the accuracy of the results; the comments were noted and these comments
helped steer data collection before all of the results were triangulated. Once the
propositions were understood, explanation building was applied to harmonise the

results of each individual study (Eisenhardt, 1989).

5.2.4.2.5.1 Verification

Tying the emergent theory to existing literature enhances the internal validity and
theoretical level of theory building from the case study research. After explanation
building, the emergent theory is compared with the theoretical framework
identified at the literature review phase. While linking the research to the literature
is most important in research, it is particularly crucial in theory building research

because the findings often rest on a very limited number of cases.

5.3 Conclusion

Chapter 1 introduced the area of investigation in this thesis. The research need
was subsequently augmented in chapters 2 and 3; it was identified that
construction reform, in lieu of process improvement and learning from
manufacturing, was required for companies to remain competitive. Further, there
was a lack of guidance in the measurement of the effectiveness of new design and
construction project processes. The research need was also supported by the

findings of a scoping survey questionnaire (chapter 4).

This chapter presented the research methodology used to undertake the research in
this thesis. The research has been identified as taking the phenomenological
approach due to the nature of the study and the real life context of the work.
Various research strategies and purposes were discussed and the appropriate
methodology was selected to best accommodate the constraints of the research
and is exploratory in nature. The use of multiple research methods for data

collection was used to triangulate the data in the case studies so that the bias,
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inherent in the case study strategy, could be significantly minimised. The Process
Protocol will be used to test the PPE framework, due to the favourable adoption of
the protocol by industry, the lack of available new project processes in the UK
and the researcher’s personal involvement in the research project. Castle Vale and
Britannia Walk were identified as the most appropriate subjects; both adopted
various aspects of the new project process. Thus, the multiple case study approach
is used to examine the applicability of the PPE framework, and the single case

study approach is used to test the effectiveness of the Process Protocol.

-148 -



Chapter 6: The PPE Framework

CHAPTER 6: THE PPE FRAMEWORK

6.1 Introduction

This chapter describes the development of the project process evaluation (PPE)
framework, which aims to measure the effectiveness of implementing a new
construction project process. It is based on the literature and empirical findings
established thus far in this thesis. The literature review in chapter 2 highlighted
the need for improvement in the construction industry and suggested that process
modelling and learning from manufacturing (Latham, 1994; Egan, 1998). Chapter
3 reviewed the field of performance management and identified that there was
sparse guidelines for the measurement of the delivery process. Chapter 4
supplemented these two reviews by means of a scoping survey questionnaire that
assessed process, performance and IT related issues in both manufacturing and
construction industries. The development of the PPE framework is described in
this chapter; the justification for the steps and their content is made appropriate in

the relevant section.

6.2 The need for the PPE framework

Today, companies across all sectors and industries develop new projects in a
variety of ways ranging from chaotic to systematic, and the UK construction
industry is no exception. The processes used are either tangible or intangible,
functionally based or organisationally based (Nelson et al, 1999). Some
companies, though perhaps mistakenly, believe and operate under the conviction
that an idea or impetus will easily become a successful new product, and have
been triumphant in doing so. While successful results are the obvious payoffs,
many practitioners and academics alike advocate it is unwise to constantly rely on
luck to salvage the success of the project. Unstructured development, a chaotic or
random approach, usually leads to project failure (Cooper, 1994) whereby there is
usually no formal structure in which to freeze and evaluate changes. This factor
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contributes towards the increasing number of organisations that are trying to
develop and improve their processes in order to perform more effectively.
Therefore, once the new project process has been selected, Hibberd and Djebarni
(1991) suggest that comparisons should be made not just on the cost of the
project, but also on how well the process achieves its proposed performance.
Further, it is essential to justify the adoption of the new project process and/ or its
need for change; changes may be small incremental adjustments to assist project
team implementation or a complete overhaul of the new process, after all, project

failure is not always a resultant of the process itself.

According to Cooper (1994), every firm needs a *...formal blueprint, roadmap,
template or thought process for driving a new product from the idea stage to
market launch and beyond.” In short, the process transforms the project brief, a
precisely worded and carefully developed statement of the type of product the
company wants and doesn’t want, into a thinking and action framework to realise
the idea into a product. The reasons offered by organisations for implementing a
new project process are varied, but mainly the most effective driver for delivering
a new management system have been performance improvement, an increase in
bottom-line profit, effective risk management, assurance of product and/ or
service quality to the customer and implementation for opportunity (Debenham,
2000).

In light of various government and institutional reports such as Latham (1994) and
Egan (1998), there is currently a growing trend by UK construction companies to
address the issues highlighted (including fragmentation, poor co-ordination and
communication, informal and unstructured learning, lack of customer focus etc)
and improve upon current practice through process improvement. This trend
brought about the development of the Process Protocol, a common generic
approach that spanned ‘establish the need’ through to the ‘operation and
maintenance’ phase of the design and construction project process. The protocol
was widely acclaimed through industrial interest and acceptance, and proved to be
the impetus for a greater number of construction companies to re-engineer their

design and construction project process; some companies adopted the protocol
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whilst others used it as a basis for developing their own process.® Therefore, the
PPE framework is timely for the UK construction industry in its the quest for

encroaching upon process improvement.

Project performance is not always directly attributable to process performance,
and this is clearly evident in construction projects. There was reference earlier in
this section of successful projects without the conviction of a fully planned
process. A structured, clear and transparent process, all attributes of a successful
process, may not lead always lead to a successful project. There are a whole host
of internal and external factors to a project that can significantly hinder the
enactment of the process. For example, the skills and capabilities of project team
maybe outside the remits of conforming to the agreed steps of the process, or
legislative laws and weather conditions that may prohibit the full implementation
of the process. Ovenden (1994) supports this stance and asserts that human/
cultural factors must be considered when encompassing any change (such as a

new project process; see section 2.3.3).

Therefore, it is unwise to assess the effectiveness of a new project process solely
on the success of the implementation project. The PPE framework aims to
develop a set of balanced metrics that will determine that the path of the project is
attributable to the project process itself or to its implementation. This will assist in
the decision making process of adopting the ‘new’ process on future projects, and
in project steerage and direction. For example, explicit recognition of the stage a
process has reached provides guidance for effective management; a particularly
troublesome process can be modified if it manifests into a range of undesirable
behaviour, particularly apparent for new project processes. Therefore, once a
process has been selected, it is important to measure its delivery/ implementation
in addition to its output since it is an integral part of the planning and control

cycle of the project (Barnard, 1962).

® Examples of companies who have used the Process Protocol, either by adoption or inference,
include: Taylor Woodrow, Property Techtonics, Alfred McAlpine, Marconi, Tilbury Douglas,
BIW Technologies, British Nuclear Fuels Ltd (BNFL), British Telecom, Citex, Tarmac, CRISP,
IAl, John Mowlem, Schal, P3 Knowledge Technology, CIRIA, Christiani & Nielsen, British
Aerospace, Amec, WSP Group and Teamwork 2000.

-151-



Chapter 6: The PPE Framework

Neely et al (2000) reports that the process of deciding which measures to adopt to
measure the performance of the project process is valuable, not least because it
forces management teams to be very explicit about their performance priorities
and the relationships between these metrics, but also it provides the justification
behind the adoption of a process or its need for change. Therefore, the PPE
framework aims to address the lack of attention in the literature that has been paid
to the design of metrics, as highlighted in chapter 3, and the profound lack of

focus on process performance measurement in construction.

Performance measurement research in construction typically concentrates on
project performance and has previously adopted a narrow focus, failing to respect
the profoundly complex and interdependent nature of what is essentially a
dynamic social system capable of infinite variation (Love & Skitmore, 1996;
Nesan & Holt, 1999). According to Fowler (1990), high performance is best
secured by analysing the work that needs to be done to achieve a predetermined
result, and then by designing the most efficient sequence or method of work
activities to suit. If a process dictates certain advantages, then assessments need to
be made to evidence its value. Bond (1999) suggests that performance measures
should be used in three identifiably distinct phases when governing processes: -
e Maintaining process status quo: to ensure a smooth flow of output
according to the process/ schedule
e Process improvement: to continuously monitor and improve the process to
produce the desired output
e Achieving process stability: less changes to the process enhances quality

and productivity

The PPE framework aims to encompass the above factors. In summary, it aims to
assess the effectiveness of implementing a new project process by considering the
process itself and any implementation issues surmounting its execution on a
project. After all, the success of construction projects largely hinge on the efficacy
of the team enacting the work (Sidwell, 1990; see section 2.2.2 and 2.3.3). The
PPE framework should be deployed once the new project process has been

selected and as it is being continuously employed on the project.
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6.3 The PPE framework steps

Each step of the PPE framework is presented here in a diagrammatic format, and
is then preceded by the relevant supporting literature. The diagram follows the
same lexicon underpinning the Process Protocol, whereby each process is broken
down further and detailed in a second or third conjoining level, as illustrated in
Figure 6.1. The lower level is composed of the sub processes of its related up-
level process; the degree of level used follows that of the detail required
describing the particular process (see Figure 2.3). Only the deliverables of the
Level 1 process are displayed; and the arrows dictate a logical dependency
between processes, those processes without arrows are subject to project specific
customisation. This lexicon was selected due to the researcher’s involvement in
the Process Protocol; several medians of process representation was explored
under the project and this was developed following lengthy consultation with
practitioners and academics alike as a means that was easily understood and

simple.

Project Process Evaluation Framework

Deliverable
Process
Level 1 <
Level 2 <

Level 3 <

Sub Process

Figure 6.1: Lexicon of the PPE framework
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6.3.1 Step 1: identify the need behind the selection of the new project

process

The PPE framework should be enacted once a new project process has been
selected and is being rolled out on the construction project. The first Step (Figure
6.2) involves identifying the reasons behind the selection criteria of the new
project process, so that they can in turn be converted into process performance
measures to provide the empirical evidence to substantiate its selection. For
example, the Process Protocol strongly emphasises its six key principles of whole
project view, progressive design fixity, a consistent process, stakeholder
involvement/ teamwork, co-ordination and feedback. To the local government
who has to build a new school, co-ordination is paramount whereas progressive
design fixity may not be as there is a fixed budget and timescale for the project.
Therefore, only the pre-contrived benefits of the process will form the process
performance measures. The sub processes of this Step are as described below.

PPE Framework: Step 1

Identify The Need Statement Of Need
Behind The Selectio For New Project
Of The New Project Process Selection

Process

Identify The
Proposed Benefits
Of New Project
Process

Confirm Alignment

Between Business

Strategy And New
Project Process

Identify The
Stakeholders And
Their Requirements

Figure 6.2: PPE framework, step 1
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Identify the proposed benefits of the new project process:

According to Nelson et al (1999), there has recently been a whole host of new
techniques and interventions introduced to the UK construction industry, each
seemingly offering new benefits. For example, concurrent construction claims to
reduce lead times, rework and cost amongst others (Coupland, 1992); whereas
lean construction improves the process by reducing non-value adding activities
(Koskela, 1992); and TQM enhances construction quality (Arditi & Gunaydin,
1998). Therefore, the proposed benefits of one process over another are
paramount to the nature of its selection. It is these proclaimed benefits that will be
used, in Step 2 of the PPE framework, to form critical factors for measuring the

effectiveness of the new project process.

Identify the stakeholders and their requirements:

According to Kagioglou et al (1998), it is very important that the clients’ needs,
and equally the stakeholders’ needs, of the project (and of the selected project
process) are clearly identified and understood. The stakeholders to the project/
organisation are tenant to the process and to the strategy, and it is equally
important to consider their needs when deciding upon the adoption of the new
project process and consequently in developing the performance metrics. These
needs not only expound upon the requirements of the building project so that they
can be fully addressed, as suggested by Latham (1994) and Egan (1998), but also
to understand the constraints of the project process itself. McNair (1991) supports
this stance and identifies that it is important for organisations to monitor their own
business processes so that any ‘need,” from any of its stakeholders, can be
identified in its early stages rather than its failure downturn. This ‘need’ maybe in
the form of a capability issue, whereby the lack of capability of an assigned
process to a group or an individual may in fact enthral the process. Therefore, it is
important that the new project process caters for all of these issues so that it itself
does not hinder the success of the project.

Hibberd and Djebarni (1996) support this stance and report that it is important to

clearly identify the range and complexity of all the reasons behind the
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stakeholders’ needs the interrelationships enlisted between them. More too, the
demonstration of any deficiency should be communicated in a manner that is fully
understood by all those that will be affected by the change, and in this way, the
chances of getting process ‘buy-in’ and involvement are significantly increased by
all the stakeholders to the project. Furthermore, this enables the ability to stand
back from the ‘need’ and to view the situation from a holistic perspective was
found to be important by many (Takeuchi & Quelch, 1983; Globerson, 1985;
Dixon et al, 1990). This is fundamental when designing performance measures,
and is similar in nature to that taken in change management initiatives, where the

‘helicopter’ view to a problem is used to reduce sub-optimisation (Clark, 1994).

Confirm alignment between business strategy and new project process:

If the world were stable there would be no need to change business operations.
However, firms operate in dynamic environments and not stable ones, as both
external competition and internal environments evolve over time (Hammer &
Champy, 1995). Consequently, the firm's strategic objectives, by all accounts,
have to change too. Therefore, in order for a firm to successfully compete against
each other, relationships must exist between the firm’s strategies and
organisational actions/ project process (Dixon et al, 1990; Adam, 1992). This is
particularly apparent if sustainable world-class performance is to be achieved
(Adam, 1992). However, from the results of the scoping study in chapter 4, it is
believed that this alignment in construction is not always present (see Figure
4.13).

6.3.2 Step 2: derive process performance measures for the project

Once the reasons behind the selection of the new project process have been
determined, the project process performance measures are then derived. This is to
be achieved by following a number of processes as illustrated in Figure 6.3. The
processes in this Step should be enacted concurrently, the justification behind

each process will be made apparent in the supporting literature.
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Translate
Organisational Goal
& Requirements Into|
Process Measures

Translate Project
Process
Implementation Issue
Into Process
Measures

PPE Framework: Step 2

Derive Process
Performance
Measures For The
Project

Project Process
Evaluation
Measures

Define Appropriate
Performance Targets
Based On Project
Requirements

Identify Data

Determine Frequenc
Required

Of Measurement

Consider The
Statement Of Need
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Implementation
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Consider Best
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Project Process To
The Stakeholders

Identify Competitor
Performance
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Figure 6.3: PPE framework, step 2

This Step aims to address the lack of attention paid to the design of performance
measures as highlighted in chapter 3. In doing so, it is important to reconcile
measuring only the 'right’ things as inappropriate measures are claimed not only to
misrepresent, but also undermine efforts and resources (Green et al, 1991;
Ghalayini & Noble, 1996; Upton, 1998). This is lucid when a large number of
performance metrics is present in an organisation and everything is measured but
little that matters (Letza, 1996). Brown (1994) who argues, ‘...measuring more
things does not guarantee quality,” captures this stance.

Translate organisational goals and requirements into process measures:

In order to derive appropriate performance measures to assess the effectiveness of
a delivery process, a number of conjoining issues must be taken into
consideration. Firstly, the selection criteria used to choose the new project process
(that is aligned to the business strategy), and secondly, best practice issues need to
be forethought before any metrics can be derived. The justification surmounting
each of these procedures are explained briefly below.

The need for organisations to compete at world-class levels of performance has
brought about the use of new product strategies, strategies that are of an
increasingly wide variety (Johnson, 2001). Moreover, as strategy is the route a
company takes to achieve its aims or vision, the daily actions of its processes and
employees must line up with that strategy if it is to be effective, hence enforcing
an integral link between the two. This was briefly addressed in Step 1 of the PPE
framework. However, Dixon et al (1990), Maskell (1989) and Eccles (1991)
recognised an additional third component in this equation. Strategy and action
must be aligned to performance measurement and should not be considered in
isolation (See Figure 6.4). Each component raises three fundamental questions
facing any organisation: -
e What route are we taking to reach our destination? — strategy

e What do we do to get there? — actions or process
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e What will guide us there? — measures

Strategy

Actions Measures

Figure 6.4: The strateqgy, actions and measures connection (Dixon et al,

1990)

Therefore, in considering these three questions, the organisational goals of the
project can be used succinctly towards deriving process performance measures.
The alignment of performance metrics with the business strategy has been well
publicised in the literature (Globerson, 1985; Dixon et al, 1990; Kaplan & Norton,
1992), but Chapter 3 confirms it is still not commonplace; ‘...in many
organisations ...performance measures are rarely integrated with one another nor
aligned to the business process’ (Neely, 1999). Strategy in its wider context is a
mixture of knowledge and assumptions about the organisation, its goals,
objectives, action, milestones, budgets and plans (Kuwaiti & Kay, 2000), and
strategic alignment is the extent to which performance measures are supporting or
hindering aspects to the health of the organisation or project (Johnson, 2001).
Performance measures need to be positioned in a strategic context, as they
influence what people do (Lockamy & Cox, 1994). According to Peters and
Waterman (1982), ...what gets measured gets done.” The pattern of decisions and
action within an organisation defines the strategy in practice, and should not be
considered purely as a means to provide information for management control and
decision-making, but it can also serve as a powerful motivational tool (Tsang et
al, 1999).

Furthermore, best practice advice should also be followed when translating the
organisational goals and requirements of the project into process measures. Table
3.2 illustrates a whole host of key issues that cannot be ignored by the

construction industry, for instance, measures should encourage behaviour, be
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continuously revised, demanding, flexible, clear and simple (Maskell, 1991;
Lynch & Cross, 1991; Dixon et al, 1990; Turney & Anderson, 1989).

Translate project process implementation issues into process measures:

A structured, clear and transparent process may not always lead to a successful
project. There are a whole host of internal and external factors to the project that
can significantly hinder the enactment of the process. For example, the skills and
capabilities of the project team maybe outside the remits of the agreed work
activities, or legislative laws and weather conditions that may prohibit the full
implementation of the process. Therefore, it is unwise to assess the effectiveness
of a new project process without considering the degree and success of
implementation of the project execution plan. Furthermore, the successful
implementation of any process will also depend upon the acute awareness of the
role and responsibility of each stakeholder to the project, thus iteratively affecting
again the implementation of the project execution plan. The measures concerning
the effective implementation of the project should also consider best practice
advice, as detailed in the above paraphrase and in Table 3.2.

Define appropriate performance targets based on project requirements:

When devising project process performance measures, targets should also be
identified (Compton, 1992; Hackman & Wageman, 1995). These targets, at first,
may be vague in some instances when the project process is new, but Hackman
and Wageman (1995) suggest that they should be based upon known process
capability, competitor performance and client/ stakeholder requirements to
determine a more appropriate goal. Further, it may be apparent to determine the
trade-offs between these factors in order to derive the targets. The targets aim to
confirm both that the process is performing and improving the nature of the
business (Sink & Tuttle, 1989). According to Ghalayini and Noble (1996), these
specific goals must also be set against a predetermined time horizon to enhance
the proposition of success. In addition, they need to be carefully selected, if they

are set too low the company will under achieve relative to its ability, and if they
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are too high the company will under perform relative to expectations leading to

low morale in some instances.

Identify data required:

Identifying the data required should be enacted concurrently to defining the
process performance metrics and their corresponding targets (Sink & Tuttle,
1989). This is because the data required for the proposed metric may not be an
appropriate to the project (e.g. how many bricks are built per week when the
project is of concrete construction). In addition, the availability and ease of data

retrieval will also impact upon the frequency of collection (Johnson, 2001).

Determine frequency of measurement:

Johnson (2001) suggests that the frequency of measurement should be built into
the measurement system at the onset. Further, it should be conducted concurrently
to the design of the process performance metrics and particularly during the
investigation of the availability of the data. The data required may fall only during
certain times of the project (for example, the metric ‘planning application against
time’ can only be measured during the enactment phases). Further, it is important
consider that *...measuring more things does not guarantee quality’ and too much

measurement can cause dysfunctional behaviour (Brown, 1994).

Identify formula for data retrieval:

Identifying the formula for data retrieval expounds after and during the
identification of the data required, and may affect the identification of the project
process measures. In Sink and Tuttle's (1989) book, 'Planning and Measurement
in Your Organisation of the Future' that recollects the authors' extensive
experience on designing performance measurement systems, it suggests that this

activity also involves numerous issues, including: -
e Identifying the source/ collection device to retrieve the required data: this
means locating where and how the data will be obtained; a tool can be

used instead of manual counting for instance
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e ldentifying how to convert the data into the required format and analyse:
by selecting the most appropriate method, technique and/ or tool for
processing and analysing the measures at the onset will assist with
evaluating the project process

e Identifying the method of storing and retrieving the analysed metrics: this
will ensure that the results are easily available to the whole project team

and can be used to inform future projects

Define who measures and who is responsible for achieving the targets:

All performance metrics, as with processes (activities and tasks), need to be
assigned to particular members of the project team, encroaching ownership and
adoption (McNair, 1991). The specific measuring roles must be laid out at the
onset. The person who collects the data may not necessarily be the one who
analyses it and works out how to improve upon the results; for example, the
bricklayer (measurer) may report to the contractor his progress, and it will be the
Construction Manager who analyses and develops a plan for improvement.
However, that is not to say that it is always the one who conducts the work will
collect the data, as there may be some bias towards the enactment of the task at
hand. Therefore, the actors in the measuring process must be defined during the
design of the measures. However, this again may hinder upon the frequency of
measurement, due to the availability of the actor, and the understanding of the

results, as the analyser may not understand all of the constraints of the metric.

6.3.3 Step 3: conduct project process measurement

Once the performance measures that evaluate the new project process have been
confirmed they are then rolled-out onto the project (see Figure 6.5). According to
Peppard and Rowland (1995), however successful the project has been to date,
this is the stage that the project will transform. It is here where the empirical
evidence to support the introduction of the new project process will either be
substantiated or evoked, and where that the extent of resistance to the new process

will be realised. This is an important factor when assessing the effectiveness of
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the delivery process (Peppard & Rowland, 1995). For example, the undertaking of
a single construction project at the prototype stage will not ensure that regardless
of the project participants, the process will have the same results; if different
contractors and sub-contractors are employed the collaboration might be different
and therefore it will present a clear illusion of the success or otherwise of the new
process. If such problems arise, it is important that they are identified and
resolved. The problems may necessitate a small incremental change or a
significant overhaul of the process, thus supporting the need to assess process

effectiveness and hence the need of this framework.

PPE Framework: Step 3

Conduct Project Project Process
Process Analysis
Measurement

Communicate
Strategic Objectives, Ensure Stakeholders
L N Measure And Analyse
Performance Metrics & Understand Their The Results
Targets To Project Measurement Role
Team

f—————"—————

|
' |
| Ensure Training |
| Requirements Are | |
: Met |
|

|

Figure 6.5: PPE framework, step 3

Communicate strategic objectives, performance metrics and targets to project

team:

This process builds upon many of the issues raised in ‘identify the stakeholders
and their requirements' of Step 1 in this PPE framework, with which it was

implied that it is important that that everyone involved in the project is aware of
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the project and performance requirements so that they can be achieved. In this
way, the chances of getting ‘buy-in’ and participation from the whole project team
are significantly increased, resulting in a more successful project (Ghalayini &
Noble, 1996).

Ensure stakeholders understand their measurement role:

Following 'communicate strategic objectives, performance measures and targets to
project team," this process ensures that the actors involved in the measuring
process understand their particular role, as previously defined in Step 2 of this
framework. Furthermore, if required, the actors can be trained so that he or she
can perform their duty to the best of their ability as to not heavily undermine
effort and resources (Green et al, 1991; Ghalayini & Noble, 1996) by measuring
the wrong things.

Measure and analyse the results:

Step 2 of the PPE framework also defined the formula for data retrieval, which
amongst others, would have clearly laid out how to convert the data into the
required format by selecting the most appropriate method, tool and technique for
processing. Therefore, once the data has been collected it can be analysed.
However, it is equally important at this stage to consider all of the constraints of
the results so that a clearer evaluation can be reached. These constraints may be
either be tangible, and this may possibly lead to the development of further
metrics as part of the next Step of this framework, or intangible, whereby any

limitations to the exercise may be worth alerting the reader to.

6.3.4 Step 4: continuously revise project process measures

The PPE framework should be entered into a continuous improvement programme
to ensure that mechanisms are in place to make modifications to the process, as
and when required (Oakland, 1995). Santos (1999) believes that this will assist the
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project team to monitor process and project improvement, and to assess the
performance targets. This will help to indicate whether or not the project process
is being enacted effectively, as process success is not directly related to project
success, and to ensure that the process is improving the project as proposed. If
measures are to evolve naturally, they may lead to diverge away from the strategy
(Bourne et al, 2000). If strategy and measures are to remain in alignment,
processes are required to regularly review the measures against the strategy. This
thus relates to back to Dixon et al’s strategy, actions and measures connection
model (Dixon et al, 1990) in Figure 6.4.

Figure 6.6 illustrates the procedures to review the performance measures. This
Step also mirrors much of the principles of the Plan-Do-Check-Act cycle (PDCA
cycle; see Figure 6.7). Continuous improvement is a constant repeat of the PDCA
cycle, or rather Step 4 of the PPE framework. This is whereby each phase of the
cycle has an important role to sustain the ongoing improvement (Vonderembse &
White, 1996): -
e Plan: identify problems or opportunities for improvement and develop a
plan to make changes
e Do: implement the plan, documenting any changes made
e Check: analyse the revised processes to see if the goals have been
achieved
e Act: standardise, document and divagate the results. In case of not

achieving the goals, determine why not and proceed accordingly
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PPE Framework: Step 4

Continuously Revise Revised Project
Project Process Process Measures

Measures

Communicate Revised
Strategic Objectives,
Performance Metrics

And Targets To
Project Team

Identify And Implemen
Any Improvements To
The Process And
Metrics

Repeat Steps 2 & 3

Figure 6.6: PPE framework, step 4

NV

Do

Plan

Continuous improvement

Figure 6.7: The PDCA cycle (Oakland, 1995)

Repeat Steps 2 & 3:

Steps 2 and 3 should be repeated periodically to endorse that a correct path of
action is taken on the project (Neely et al, 1997). Performance measures are an
integral part of the planning and control cycle of any organisation’s core process
(Barnard, 1962) and pursing advances in the wrong way can dissipate
considerable resources (Schmenner & Vollmann, 1994). Therefore, repeating
these Steps should facilitate the improvement of the project’s performance, by

reviewing and assessing the organisational goal measures, and the project process
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implementation metrics should help with project steerage (Neely et al, 1997). This
is still not apparent in many industries let alone construction (Kaplan, 1984; Neely
et al, 1995; Ashton, 1997). Performance measures should become tightly linked
through the elimination of non-value adding activities so that timely and relevant
feedback is achieved (Green et al, 1991). In addition, Cobb (1993) suggests that
these regular feedback loops are short in order for organisations to be more
responsive so that they can continuously improve, and Hackman and Wageman
(1995) state that it is crucial at this stage to review the performance targets and to
redevelop a plan towards achieving them. It may be apparent to either stretch or
reduce them so that they are of relative to the ability of the project team, as

described in Step 2.
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Identify and implement any improvements to the process and metrics:

Once Steps 2 and 3 of this framework have been repeated, any problems
surmounting should have surfaced. The problems may have hindered upon the
enactment of the process, by means of internal (capabilities of the project team
etc) or external factors (weather, legislative laws etc), or the performance metrics
themselves may not have necessarily reflected the project goals. The problems
should be rectified at this stage, and the improvements suggested should be
subsequently introduced to the project. However, the construction process is
complex with many dependant relationships (Compton, 1992) and so those
metrics that have been rectified and changed may impact adversely elsewhere in

the process, thus supporting a continuous revision of the project process measures.

Communicate revised strategic objective, performance metrics and targets to

project team:

The revised measures should again be communicated to the project team so that
everyone involved in the project is aware of the project and performance
requirements so that they can be more easily achieved. This, it is anticipated, is to
increase ‘buy-in’ and participation from the whole project team to forge project

SuUccess.

6.3.5 Step 5: use findings to inform and improve future projects

The full benefits of undertaking any process improvement programme, as in Step
4 of the PPE framework, will not appear in a single instance of time. Only through
time can project teams recognise how best to tailor a process to a project in order
to substantiate all of its key benefits. Figure 6.8 displays a number of processes on

how to achieve such.
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PPE Framework: Step 5

Use Process Project Process
Findings To Inform &| Improvement
Improve Future Portfolio
Projects

Ensure Findings Are
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In An Appropriate
Format

Develop And Adopt
A Regular Formalised
Review Programme

Figure 6.8: PPE framework, step 5

Develop and adopt a regular formalised review programme:

According to Bauly (1994), rarely are previous projects comparable to the present
one, and so expert knowledge and lessons learned are not systematically
incorporated back to improve the project process. Construction problem solving is
largely reliant on experiential (empirical) knowledge, and that this knowledge is
not codified in books and is weakly organised in memory (Li & Love, 1998).
Furthermore, the ‘problem solvers’ perceive the problems from different
perspectives and the body of experiential knowledge may appear to be diverse or
even disparate. Therefore, the benefits from process improvement will emerge
only if this wealth of construction knowledge can be effectively harnessed and
used to inform in the planning and executing of future projects (Kartam, 1996;
Kumaraswamy & Chan, 1998). Kartam (1996) suggests that construction
companies must adopt some type of formalised lessons-leaned review in response

to this problem, before the project team has dispersed.

Ensure findings are easily retrievable and in an appropriate format:
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The design and construction of a building is a complicated process (Howell,
1999), and the volume of project information is vast and growing (Rezgui &
Cooper, 1998). The advent of information technology (IT) has provided
construction organisations with low-cost tools that can optimise the work in hand,
for example computer-aided-design (CAD) packages. Technology, however, is
fast advancing and therefore it is important that the information is stored in a
format that presides the difficulties of software and hardware upgrades so that the
lessons learned can be easily used to inform future projects (Lee et al, 2001). The
format may be in form of XML for instance, a standard IT language that
outweighs the difficulties of compatibility. Consequently, competitive advantage
for organisations will come from how the lessons learnt are acted upon (Hinks et
al, 1997; Aouad et al, 1999).

For ease of retrieval of project documents, recent studies in the manufacturing
industry show that firms that champion the use of IT such as electronic data
interchange (EDI) and integrated databases reduce administrative costs,
production time and improves profitability (Davidson, 1990; Bell, 1994; Baldwin
et al, 1996). The UK construction industry is subsequently following suit with the
introduction of information management systems that uses the Internet to give all
members of the project team access to a common, centralised database of
construction information (Lee et al, 2001). The attributes are as described in the
legacy archive of the Process Protocol, a central repository or information spine
(Hinks et al, 1997) and preside the format factors. Further, it is anticipated that the
deliverables of the PPE framework would be fed into such a system, as described

in section 6.4.

6.4 The PPE framework model

The PPE framework is illustrated in Figure 6.9, a scaled-down model of the Steps
as previously discussed in section 6.3. Each process in the framework has various
sub-processes and activities that cascade down into further detail, however these
are not shown in the over arching model. Each level of activity supports the level
above and ultimately the organisation’s goals, thus identifying the levels
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facilitates effective management of the overall process. Further, the level of detail
each Step depicted helped to harness clarity, as some processes required added
definition and so were modelled using three process levels. The researcher felt
that this method of modelling the framework best suited the task in hand. Further,
it added more detail and clarification of how to design process performance

measures, addressing the lack of description in the literature as highlighted in

Project Process Evaluation Framework

Identify The P?oe(:gses Conduct Continuously Us'e I?rocess
Need Behind ‘ Revise Findings To
- Performance Project ;
Selection Of M Project Inform &
h easures Process
New Project For The Process Improve
Process Measures Future

Project Projects

Project
Process
Evaluation
Measures

Project Revised Process

Process Project Improvement

. Process ;
Analysis Measures Portfolio

Project
Process
Selection

Legacy Archive

Chapter 3. Many of the frameworks, such as the balanced scorecard, provide an
overview of what the measures should reflect, but they are still not explicit

enough on the actual design of performance metrics (Neely et al, 2000).

Figure 6.9: The PPE framework

The PPE framework also consists of a legacy archive (similar to that of the
Process Protocol), whereby the deliverables of each of the Steps are stored in a
central repository and can be accessed by the project team at anytime. This, it is
proposed, will enhance stakeholder involvement in the project, co-ordination,
communication and feedback. Further, it is worth noting here that the Steps within
this methodology do not include within it any specific time lines but will

commence and end as the new project process is interplayed.

The framework should be implemented as soon as a new project process is
deployed. It can be used by anyone in the project team, but is primarily targeted as
a tool for the Process Manager. The Process Manager should be independent of

the project (often called key master, process facilitator, gate meister or process
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keeper in manufacturing), whose role involves (adapted from Kagiouglou et al,
1996a): -

e Making sure that the project process works efficiently and effectively

e Facilitates every phase review meetings by ensuring the project team
follow the process and its schedule (acting as a referee); his or her
independent-to-the-project role ensures that no bias will prevail

e Updates the process for continuous process improvement: harnesses the

lessons learned so that can be used to inform future projects

It is anticipated that the PPE framework will assist the Process Manager in these
tasks. The PPE framework does not include any time lines, as the process of

change is never-ending.

6.5 Conclusion

This thesis aims to evaluate the performance of new design and construction
project processes (see chapter 1). Chapter 2 identified the growing need for
improvement in the UK construction industry; Latham (1994) and Egan (1998)
suggested that process modelling and learning from manufacturing could
necessitate as the way forward. These suggestions brought about the emergence of
new process initiatives, such as the BAA project process and the Process Protocol.
Moreover, chapter 3 highlighted that there was little work in the area of measuring
the effectiveness of new project processes. These factors were supported by the
results of a scoping survey questionnaire (chapter 4). This chapter harmonised all
the findings thus far in this thesis to develop a framework that assesses the
effectiveness of a new construction delivery process. The framework
methodology consists of 5 Steps, as outlined below: -
e Step 1: Identify the need behind the selection of new project process

o Identify the proposed benefits of new project process

0 Identify the stakeholders and their requirements

o Confirm alignment between business strategy and new project

process
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Step 2:

o

Step 3:

(0]

(0}

Step 4:

Derive process performance measures for the project
Translate organisational goals and requirements into process
measures
= Consider the statement of need for selecting the new project
process
= Consider best practice advice in the literature
Translate project process implementation issues into process
measures
= Assess the project execution plan and its effective
implementation
= Assess the communication of project process to the
stakeholders
Define appropriate performance targets based on project
requirements
= |dentify any relevant known process capability
= Identify competitor performance
= |dentify client and stakeholder requirements
Identify data required
Determine frequency of measurement
= |dentify formula for data retrieval
= |dentify source/ collection device to retrieve the required
data
= |dentify how to convert the data into the required format
and analyse
= |dentify method of storing and retrieving analysed metrics
Define who measures and responsibility for achieving targets
Conduct project process measurement
Communicate strategic objectives, performance metrics and targets
to project team
Ensure stakeholders understand their measurement role
= Ensure training requirements are met
Measure and analyse the results

Continuously revise project process measures
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O Repeat steps 2 & 3

o0 Identify and implement any improvements to the process and
metrics

o Communicate revised strategic objectives, performance metrics
and targets to project team

e Step 5: Use process findings to inform and improve future projects
0 Develop and adopt a regular formalised review programme
o Ensure findings are easily retrievable and in an appropriate format

It was identified in section 5.2.5.1.1 that there is a lack of case study projects
suitable for testing of the PPE framework; the project must have adopted a new
project process and its timescale must fall within the timescale of this research
investigation. The Process Protocol was finally selected for testing. Two case
studies (chapter 7 Castle Vale & chapter 8 Britannia Walk) were identified, which

each adopted differing aspects of the protocol.
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CHAPTER 7: CASTLE VALE CASE STuDY

7.1 Introduction and research objectives

The literature reviews (chapter 2 & 3) and scoping survey questionnaire (chapter
4) substantiated the research need of this investigation; the lack of guidance of
how to measure the performance of new construction project processes.
Therefore, this thesis developed a PPE framework (chapter 6) using the findings
in the literature reviews and scoping study. It is the aim of this chapter to test the
PPE framework on the Castle Vale project, which implemented a new
construction project communication process, the 'legacy archive' aspect of the
Process Protocol. In doing so, the value of the Process Protocol can also be
refuted or confirmed.

The construction project sought to construct a new Sainsburys supermarket (see
Figure 7.1) and a petrol station, in addition to other apparent properties on the site
in Birmingham. The new communications process, the Project Information
Channel (PIC), is an Internet-based information management system developed
by IT consultants Building Information Warehouse Technologies (BIW). The
system mimics much of the legacy archive stream of the Process Protocol (BIW,
2001; see Figure 2.9), to which the BIW were partners in the research project.

Figure 7.1: Castle Vale project development
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The validation of the PPE framework in this case study investigation centres on

the results from various workshops and interviews with various key project team

members, analysing the data generated by the PIC and administrating a survey
questionnaire. In doing so, this study endeavoured: -

e To examine and map the process of design and construction on the project

e To identify how the PIC works operationally and to determine if it

encompasses significant advantages over the traditional flow of design and

construction information

7.2 Research methodology

The researcher was enlisted by the BIW and the client, Sainsburys, for assistance
in measuring the performance of the PIC. Given the nature of the research being
undertaken, as described in section 7.1, and the subsequent need for informality in
this case study process, the Project and IT Managers of the project were
subsequently employed to help determine the overall objectives of the case study
and to gain tentative commitment from senior management. They were firstly
briefed of the initial aims of the study, which were then discussed, to collectively
agree on terms that were of benefit to both the researcher and to the project. This
method of deployment evoked management 'buy-in' and enthusiasm, which led to
much assistance when arranging appropriate workshops and meetings during the
course of the enquiry. The research methodology of this case study followed the
steps of the PPE framework, as illustrated in Figure 7.2 and described in the

following section.
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PPE Framework as applied to Castle Vale

. . . Conduct . . -
Identify The Derive Project Project Revise Project Use Findings
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Selection Of Performance Communication Performance Improve Future
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The PIC Measures Measurement Measures Projects
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Managers, sytem far; confirm with system; conduct & contacting implemented by clien
provider, client. project sub analyse attitudinal participating but not analysed

2 workshops with: committee survey guestionnaire companies

design team,

contractors &

suppliers

Figure 7.2: PPE framework as applied to Castle Vale

7.2.1 Step 1: Identify the need behind the selection of the PIC

The first step of the PPE framework proposes to identify the need behind the
selection of the PIC. The PIC had already been introduced to the project at the
time the researcher commenced investigation. Further, it became clear from the
initial meeting with the Project and IT Managers that much consideration and
examination had been placed over the selection of the PIC against other similar
information management systems on the market. Therefore, the benefits claimed
by the new communication process, and the benefits personified by the
stakeholders of the project were identified, as suggested in the first step of the

framework.

The benefits of the Process Protocol/ the PIC were apparent to the researcher due
to her personal involvement in the research project, and numerous workshops and
interviews were undertaken to identify the benefits from the stakeholders’
perspective. These methods of data collection also assisted in modelling the
design and construction project process. This was to assist in the understanding

and placement of the new communication system in the overall project process.
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The first workshop involved members of the design team, followed later with
contractors and suppliers, to gain different perspectives on the project process and
the selection of the PIC (see Table 7.1). The semi-structured workshops followed
the following format as to determine the problems, benefits, visions and measures
to the following criteria: -
e The participants of the workshop were asked to give a brief account of
their role in the case study project
e An informal discussion with regards to the project process of design and
construction from each participant’s perspective followed

e The benefits, potential benefits and problems with the PIC were also

discussed before potential measures were suggested

Workshop 1: design team Workshop 2: contractors and suppliers
IT manager IT manager

Landscape architect Project manager

Principal architect Main contractor

Client’s internal fit-out designer 2 subcontractors
Client's internal architect M&E engineer

Structural engineer

Table 7.1: Workshop participant details

Each workshop lasted around two hours and was taped, with each of the
participant's consent. This, in addition to the notes that were taken by the
researcher during the interview, was used to map the project process and to
determine the deliverables of Step 1 of the PPE framework. Informal interviews
were then arranged with the BIW and later with the client, Sainsburys, in order to
gain a clearer picture of the project. The primary purpose of the visit to the
developers of the PIC was to receive a full demonstration of the system, as there
were some discrepancies in its description from the workshop attendees; the
intention behind the discussion with the client was to fully identify the reasons
behind the selection of the new communication system. In both of these instances,
the researcher took only notes during the study sessions and was later granted

access rights to view the project document information on the PIC.
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The design and construction project process model and the proposed benefits of
the PIC that emerged from the workshops and interviews, were subsequently
reviewed and agreed with the Project Manager, IT Manager, client and the BIW
through a series of interviews. The four parties subsequently formed a
subcommittee to assess the progress of the case study. The client, at this stage,
also stated that the findings of this case study would be used to determine whether

or not the PIC should be implemented on all future construction projects.

7.2.2 Step 2: Derive project communication performance measures

The project communication performance measures of the Castle Vale project were
derived by the researcher from the information gathered at the workshops and
interviews, by considering the following: -
e The need of the client and stakeholders for selecting the PIC/ the project’s
goals and requirements, as identified previously in Step 1
e Implementation issues of operating the PIC

e Best practice advice in the literature

In doing so, the researcher concurrently identified: -
e The data required for each measure
e The formula for data retrieval
e The source or collection device to retrieve the required data

e How to convert the data into the required format for analysing

A subcommittee formed following increased client interest. The committee
comprised of the Project and IT Managers, the client and BIW, to continuously
review the progress of the case study; at this stage, the proposed performance
measures of the ‘new’ communication process. Amendments were made, which

were again agreed by the committee before they were rolled out to the project.
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7.2.3 Step 3: Conduct project communication performance

measurement

Once the subcommittee agreed the project communication performance measures,
the researcher conducted measurement of the PIC. Measurement was conducted
towards the end of the construction project. Step 2 of the PPE framework
identified the need to access of the data reports of the PIC system and to develop
an attitudinal survey questionnaire, which was published on the project website.
Figure 7.3 displays a screenshot of the on-line survey questionnaire. It was used to
assess the soft issues surmounting the use of the PIC. The questions were derived
by the researcher and agreed by the subcommittee. A full copy of the survey
questions can be found in section B.1 of appendix B. In total, there were 71
(70.29%) responses out of the 101 project team members within the 38 project

team companies.
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assess the benefits and failings of the systern and is NOT a

perfarmance  appraisal of individuals. Your responses are 2z
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Figure 7.3: Screenshot of the on-line survey questionnaire
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7.2.4 Step 4: Revise project communication performance measures

During the measurement stage, Step 3, it became apparent that additional costing
information was required from each participating company. Through the results of
the survey questionnaire and the workshops, it was expressed by several project
team members that they felt that postage and printing costs had been shifted from
the design team to the rest of the supply chain. Further data was required to either
confirm or refute this claim. Therefore, a representative from each stakeholder
company was contacted directly to obtain the relevant data. A copy of the letter

can be found in section B.2 of appendix B.

7.2.5 Step 5: Use findings to inform and improve future projects

As stated in section 7.2.3, measurement was conducted at the end of the project
and therefore the researcher could only identify improvements to the
communication process, in anticipation that they would be used to inform future
projects. However, as the client used the results of this study to determine whether
or not they should introduce the PIC on all of their construction projects, they
subsequently followed the recommendations of this study. Unfortunately, due to
the time and cost constraints of the researcher, the effect of the recommendations

could not be measured.

7.3 The project context

Sainsburys Developments commenced the £35 million regeneration scheme at
Castle Vale, Birmingham, on-site on the 18" July 1999. The regeneration
involved demolishing the existing Castle Vale shopping centre that was built in
the 1960s and less than 30% occupied nineteen-storey block of flats. The scheme
aimed to provide a 50,000 sq. ft. sales area for Sainsburys supermarket, and five
retail units, totalling 85,000 sg. ft of retail space. This investigation concentrates
only on the development of the £23 million supermarket and conjoining petrol
station. It took 12 months on-site to complete (till the 5™ July 2000) and an extra 3
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and a half months for the fit-out of the supermarket. The PIC was rolled-out on
the 1% August 1999 to which the researcher commenced investigation of the 8th
October 1999. In actual fact, on-site work was completed earlier than scheduled
and it was anticipated that this case study would help to determine if the new

project communication system was a drivers behind the project’s success.

7.3.1 The Project Process

The series of interviews and workshops conducted during Step 1 of the PPE
framework provided the data for the researcher to map the project process. The
process map provided a clearer insight into the design and construction process, as
applied to the Castle Vale project, and to see where and to what extent the PIC
was implemented (see Figure 7.4). The high-level design and construction process
that was practised on the Castle Vale project is modelled using the framework of
the Generic Design and Construction Process Protocol, with which the researcher
was actively involved in. This method was felt to be most appropriate as both
models follow the same outline structure. There were regular formalised reviews
at Castle Vale, thus the stage-gates. Furthermore, the Process Protocol promotes
the use of a legacy archive, namely the PIC on this project. It is clear from Figure
7.4 that the PIC was only introduced during Phase 6 of the project process, and it
is still unclear at present, the extent the system will be used during Phase 9. The
following section describes Phases 0-8 of the project process in greater detail, till

the point where this case study research investigation ended.
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7.3.1.1 Feasibility studies

The client selected the site of the project through in-house competitive analysis
tests. The tests are part on an ongoing procedure for the company to determine
new potential supermarket sightings. They include analyses of the business plan,
catchment area, highways and infrastructure, competitors, etc, to select potential
new stores. Sainsburys’ Property and Estates Department manage the outline
feasibility studies, however, another architectural company was employed to
conduct the initial outline plans before the current architect, Chetwood Architects,
was brought on board to further develop and test the site before applying for

planning consent.

The needs of the client were principally determined through the results of the
competitive analysis tests and to which Chetwood Architects was briefed of; the
supermarket equated to approximately 40,000 square foot at this stage. Chetwood
were appointed to firstly conduct feasibility studies, including a ‘reasonably
detailed’ site plan outlining the basic floor plans, entrances, car park layout and
proposed perspectives of the building. They were directly responsible for this
process, though envisaged the help of other consultants as and when required,
such as M&E (mechanical and electrical) consultants who advised on how the
layout of the existing cable and water routes would affect the design. The results
of the studies were then put forward to the client's board of directors, the
Chairman’s Board, in the form of a business case. The researcher was not granted
access to this document.

7.3.1.2 Sainsburys' Chairman’s Board approval

It is here, at the Chairman’s Board, whereby the first crucial decision of the
project was made. The board decided from the results of the feasibility studies if
the project was viable or not. Four possible outcomes were considered; to develop
the whole site, keeping the store and to lease the other properties; to build and to

lease the whole site; to lay conditional requirements if the project was to proceed;
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or to not build at all. The first option was finally decided upon from reviewing the
business case. The architect conducted the feasibility studies on a no-fee basis,
though the cost of which would have been recouped if the decision were to go
ahead. This practice is common in the industry, particularly with partnered
arrangements, which is apparent with Sainsburys and all of its consultants. The
prospect of repeat work with the client adhered to be a major form of incentive for
the (potentially unpaid) work. Sainsburys continuously assess the performance of

their partnered companies.

7.3.1.3 Design team appointment

Once the decision to proceed with the project was reached at the Chairman’s
Board meeting, the design team was appointed to develop the plans and drawings
towards full planning approval. The companies again were selected and appointed
through Sainsburys partnered team arrangements. The design team consisted of
eight key members, including an architect, a landscape architect, a structural
engineer and an M&E engineer. Schal were also appointed at this stage as the
Construction Manager for the project, effectively acting as the client on-site
(Development/ Project Manager), controlling the quality, budget, programme etc
having to directly report back to the client the project’s progress on a regular
basis. Sainsburys opted for a lump sum fee for Schal and this effectively enforced
their position because they effectively would gain nothing by cutting corners and

conversely, they would not benefit if the project were to be delayed.

7.3.1.4 Sainsburys' Design Board approval

The design team worked collaboratively together towards full planning approval
whilst iteratively satisfying Sainsburys' internal Design Board. Planning was
accepted for a 400,000 sq ft store. However, continued market analysis tests by
Sainsburys resulted in the need for a 500,000 sq ft store. Furthermore, it was at
this stage in which the client reduced its total construction budget across all of its

projects. As a result, the design team re-looked to see how a reduction in cost in
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the design could be envisaged. Lower specification materials, such as the
thickness of walls and standard components were opted for; the construction
process that was beginning to form was re-examined; and the fit-out requirements
were also relooked at. Moreover, consultation with the contractors and suppliers
at this stage enabled buildability to be incorporated at the onset, much earlier than
in the traditional design and construction process. The client’s process of
economising the design is called CRC (cost reduction changes) and is common
practice for the design team on Sainsburys projects. The fit-out cost of the
supermarket was reduced from £8.5 million to around £7.5 million, and it was at
this stage that discussions with BIW commenced with the prospect of introducing
the PIC to the project to further reduce costs. Several information management
system providers were consulted; the proposed benefits of the PIC and its market

leadership helped to secure its deployment.

7.3.1.5 Project team appointed

With approval from Sainsburys Design Board, the project team was selected,
again through partnering arrangements. The team directly contracted with the
client since there was no main contractor on board the project. The planning
application for the 50,000 sq ft store was again granted and so the steel was
ordered along with other elements with long lead-times, such as certain display

cabinets, escalators and lifts.

7.3.1.6 Work packages

Schal, the Construction Manager for the project, assisted Sainsburys to divide the
work at hand into individual construction work packages in terms of scope, time
and cost. In this particular project, Sainsburys expressed a desire to only let a
small number of packages; sub-packages were subsequently let in discretion of
the original contract holder. Schal also produced the construction programme/
project plan at this stage that incorporated the details of the packages and

formulated the path of the project information, in terms of what, when and to
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whom. The project team then collaboratively amended the plan to incorporate
buildability, and each actor subsequently produced his or her own schedule in

accordance to the overall programme.

7.3.1.7 Construction

Construction commenced on-site as early as possible. This was enabled by means
of progressively fixing the design elements. Moreover, the participants of the
workshops collectively agreed that was the only way to complete the work within
the original construction time. Once the footprints of the buildings were
determined (size, positioning etc) construction began on-site and the remaining
elements were then designed sequentially based on the progressive design. This
process is commonly used for commercial projects, such as Castle Vale, which
have to respond to the changing market conditions. However, a freeze date has to
be allocated for any additional design changes. This was set as twelve weeks
before the building was due to be completed, any changes made after this date
was perceived to be too costly and risky. Meanwhile, concurrently to the
construction of the supermarket, Sainsburys’ team of internal designers organised
the fixtures and fittings of the store with respect to the latest market analysis tests,

which were constantly reviewed and amended to cater for the changing market.

7.3.1.8 Reviews

There were formalised project reviews on the Castle Vale project. The design
team met every two weeks, and the project team met every month with the client
to report on the progress of the project. Further sub meetings were arranged as and

when they were required.

The formalised reviews are represented as stage-gates on the project process
model (see Figure 7.4). However, these do not follow the reviewing procedure as
described in the Process Protocol, whereby the gates signify ‘go,” ‘no-go,’

‘conditional go’ or ‘conditional no-go’ of the project in accordance to the delivery
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of the phase deliverables, but they do signify the difference between the stopping
or continuation of the project during the formalised reviews. The sub meetings

are not displayed in Figure 7.4.

7.3.1.9 Assessment of project team

Sainsburys, at the end of the project, individually assessed the performance of the
partnered project team. The findings would be used to govern team selection for
future construction projects. They measured how well the companies performed in
terms of time, cost, quality etc. using a scale of 1 to 10. This was an internal

exercise and the results or criteria were not made available to the researcher.

7.4 Background to the PIC

The PIC is an advanced supply chain integration tool (BIW, 2001). The operation
of the system will be described in the following section; its main features are: -
e Low implementation costs
e No specific hardware or software requirements - only a standard internet
browser
e Secure, fast and complete access over standard telephone lines
e Constantly available, up-to-date, accurate information
e Create and share project information (including drawings, comments,
queries, requests for information, procedures, minutes, team member
details, variations, photographs, video and virtual reality renditions)
e View, zoom-in and comment on all drawings - even without a CAD
system
e Full audit trail and a secure knowledge database for entire projects
e Each PIC system contains and provides to each user, all information and
procedures relating to the client's design standards - team line-ups change
constantly, so this allows every new participant to have immediate
answers to any questions relating to the client's unique procedures e.g.

what is the procedure for obtaining approval for a variation order?
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e Reduces unnecessary network traffic so that team members are not

swapped with irrelevant information or requests

7.4.1 PIC set-up/ accessibility

The principal aim of introducing the PIC to the Castle Vale project was to
effectively improve communication by providing the infrastructure in which to
handle project documentation, thus, to efficiently control project team co-
ordination and communication. It was anticipated that the system would
substantially reduce production cost and time, whilst increasing quality. The
researcher perceived that this would only be achieved if every project team
member co-operated in fully utilising the system. The system provides a unique
project-specific website around a knowledge database, allowing all of a client's
building project data to be made available to every project team member. The
series of linked web pages distribute information to individual members of a
project team, with each individual being allocated a password determining their
level of interaction. The level of interaction was determined by the IT
administrator for the project, Schal, at the outset and determined whether team

members could download, upload or amend documents.

The practical set-up cost of the system varied depending upon how
technologically advanced each participating company was. This ranged from
purchasing PCs, modems and printers to connect to the Internet or simply nothing
at all. However, the workshop participants who used the PIC perceived it as easy
to set-up and to use. Sainsburys paid a lump sum fee and subsequently each
member of the project team was permitted free access. Those companies who
were not already connected to the Internet had to consider the cost of an ISP
(Internet service provider). The Internet itself is an expense to run since the
project team was required to constantly check the website for any project changes;
the choice of a permanent, ISDN or a dial-up connection line would also affect the
cost. However, these costs can be envisaged as beneficial and one-off since
acquiring/ updating technology will only be apparent occasionally, and the same

technology can be used for other projects. Moreover, the Internet can serve as
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another platform for recouping information such as emails, global literature on
suppliers and components etc. Emails were originally routed to post boxes on the
project and could only be accessed from certain machines; now they are stored on
the Internet and can be read from any computer, inherently saving time. However,
if there is a network failure the project information cannot be accessed, which is
detrimental although the loss of data is minimal since it is backed-up everyday.

Up to now, the most common barrier to the electronic exchange of drawings has
been the use of incompatible CAD systems. Although the PIC does not eliminate
this problem, it does reduce its impact. As most project members only needed to
comment on drawings rather than change them, they could do this by viewing the
drawings over the Internet, thus the problem of software compatibility did not
arise. The architects and designers published their drawings from their CAD
systems onto the PIC as web-compatible DWF files, which other team members

could then access with thanks to a free viewing tool called Whip.

Training for the use of the PIC was felt as inadequate by the project team, despite
its self-explanatory image. All that was provided was a twenty-paged training
manual, available to download off the website, and two demonstration sessions.
Most notably, there were three different interfaces of the PIC that were introduced
over the past few months and countless minor changes that the users were not
notified of, for instance, the drawings had to be submitted in uppercase text.
However, since the system is still being developed at the time of this

investigation, this was merely a short-term hindrance.

7.4.2 Supply chain communication

The PIC is operated by firstly submitting the details of project drawings to the
drawing register, this register acknowledges who is to complete to work, by when
and whom it is going to be sent to in relation to the project programme/ plan of
work. Consequently, as soon as a drawing is uploaded onto the system, all the
relevant parties are notified via their headline/ front page of the website (see

Figure 7.5). This page details the new information relevant to the user as soon as
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it is accessed by each individual’s unique pass-code. The workshop participants
favour this method of data retrieval over the typical email notification approach. It
allows the participating project participants to 'pull’ the information they require,
rather than the industry standard of 'pushing' it out to everyone on a mailing list,
regardless of how urgently it is needed, or even if it is required at all. Moreover,
the system also notes when the document has been viewed, if at all, inevitably
monitoring all data exchanges. This ensures the effective and transparent flow of
information to the whole project team throughout the duration of the project.
Furthermore, if a drawing is delayed in submission it is clearly apparent to the
project team ensuring the effective and transparent flow of information.
Comments can also be placed on each drawing (red-lining), enhancing
communication and the plethora of knowledge of the project team.
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Figure 7.5: Screenshot of the headlines page of the PIC

In short, documents are no longer sent via post, thus outweighing all postage
costs. However, the project team was still uncertain to the extent of the reduction
in printing costs. The use of the PIC outweighs the design consultants’ printing
costs, the workshop participants felt that this had perhaps to a certain extent been

redirected to the contractors and suppliers further down the supply chain.
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Nevertheless, only the drawings that were specifically required, and not all of the
revisions, had to be printed and possibly only particular sections; this, it is
anticipated, would reduced the number of drawings that have to be printed. Also,
due to the lack of on-site technical facilities, Schal had to print out drawings for
the building team at Castle Vale, which became a costly procedure. This, it was
envisaged, could be counteracted if there was a communal office for the site team
and the printing costs proportioned to the amount used by each individual
company. Perhaps also, if there was a shared projector room drawings could be

viewed in Al format and presides the need to print in some instances.

In addition to the drawings, the system hosts the project programme, whereby if
changes to the course of work were paramount, the programme could be
immediately updated and instantly viewed. Site photographs also permitted the
progress of the project to be monitored without the cost of travel, the minutes of
meetings etc are all also stored on the system and are available to download and
print, if and when required, to save printing costs. All data was to be stored on the
system even after the project was complete with the aim that the documents/
information could be modified and reused on other projects.

7.5 Project communication performance measures

The aim of this case study is to determine, by using the PPE framework, whether
the PIC offers any significant advantages over the 'traditional’ flow of design and
construction information (in doing so, the Steps of the PPE framework are also
validated). Steps 1 and 2 determined the project process communication measures
of the Castle Vale project; step 1 identified the reasons behind the selection of the
new process and step 2 converted these goals into metrics. The Process Protocol/
PIC suggested that implementation would provide the following six key
principles. Empirical evidence is required to substantiate such, thus the aim of this
investigation.

e A whole project view

e Progressive design fixity

e A consistent process
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e Stakeholder involvement/ teamwork
e Co-ordination
e Feedback

These six key principles were expounded by the researcher and the project team
during workshops to form the following sub benefits, to which the PIC would be
tested against (see Table 7.2): -

Process Protocol/ PIC’s 6 key Performance benefits

principles

A whole project view Reduce communication costs
Reduce paperwork costs
Reduce storage requirements
Reduce transaction times
Reduce transaction costs
Improve productivity
Quicker access to appropriate data
Strategic competitive advantage

Improve quality of output

Progressive design fixity NOT TESTED/ NOT APPLICABLE
A consistent process NOT TESTED/ NOT APPLICABLE
Stakeholder involvement/ teamwork Increase client involvement

Easier links to project team members
Improve focus on client's requirements
Improve project team integration

Encourages cross-functional project teams

Co-ordination Improve delivery scheduling
Increase information exchange
Improve information version control
More relevant and reliable data

Improve filtering of information

Feedback Quicker response on current project progress
Quicker response to client enquires/ changes
Reduce rework and waste

Ease of referring back to data

Table 7.2: The proposed benefits of the PIC
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The proposed benefits of the PIC and any implementation issues affecting the
project team, as suggested by the PPE framework, were subsequently translated
into five project communication performance measures. These metrics
encompassed assessment of the proposed benefits. Further, for the purpose of this
case study, the metrics were examined in terms of time, cost and quality, the three
traditional measures of the construction industry. This best suited the client and
the project team.
e A: To reduce the project's postal cost, this will be measured in terms of
time and cost and quality
e B: To reduce the project's printing cost, this will be measured in terms of
cost and quality
e C:. To reduce the number of drawing revisions, as the PIC should
encourage greater integration of the project team members, this will be
measured in terms of quality
e D: The effects/ cost of using the PIC, this will be measured in terms of
time, cost and quality
e E: The effective use of the PIC, this will be measured in terms of time and

quality

7.6 Results

The results of the five metrics are detailed in the following section; each metric
details the proposed measure, explicit benefits of the metric, the data collection
method, the results, a list of the tangible and intangible factors that have to be

considered when analysing the results, and the conclusion.

7.6.1 Al: to reduce the project's postal cost (measures type: time)

Measure: -
To measure the time saving incurred by 'posting’ a project document via

the PIC in comparison to the traditional method of posting (postal service).
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Benefit tested: -

e To reduce transaction times

Method: -

To note the response time (via the data generated by the PIC) in which it
took for the registered/ relevant project team members to view a randomly
selected drawing (selected by the researcher and unknown to the project team

members).
Results: -

The following table (Table 7.3) illustrates the time it took the seven registered

recipients to view a randomly selected document: -

No. of access's  Time accessed Time taken to access

1 21/03/00 14:11 20 days 2hrs 7min
1 01/03/00 11:05  1min

1 02/03/00 07:15  20hrs 11min

1 01/03/00 11:59  55min

1 01/03/00 11:06  2min

2* 01/03/00 16:52  5hrs 48 min

2* 02/03/00 08:39  2lhrs 35min

* Response time invalid as the time shown denotes the last time the recipient accessed the

drawing, and not the first time accessed.

Table 7.3: Table detailing the time it took the registered project

participants to view a randomly selected document

Tangible/ intangible factors to consider: -
e The time available to the project team to view new drawings
¢ Internet connection problems and availability on the test day
e Relevance of drawing to registered recipients
e The importance/ priority of drawing to the registered recipients

e If the recipient was notified prior to the drawing actually being sent
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e Personal matters that prohibit a project team member from viewing a
drawing

e If the recipient was aware that someone else in the same organisation has
already viewed the drawing, and felt that there was no further need to do
SO

Conclusion: -

The 'traditional’ transaction time of posting a drawing via post is 1-2 days.
The PIC has significantly reduced this transaction time, as the results in Table 7.3
clearly show. Therefore, the benefit tested, ‘reduce transaction times,” is
confirmed by this metric. Even if a courier had sent the drawing, the recipients
still would not have received it in such a time, and the PIC is at a minute fraction
of the cost of a courier. The recipient who took over 20 days to view the sample
drawing indeed may not be significant result, as even if the drawing was sent
traditionally by post there would be no guarantee that he/ she would immediately
view the drawing, or if at all. Or perhaps that particular recipient was aware that
someone else in his or her company had already viewed the drawing, and felt that
they did not need to further look at it. By means of the PIC, it is clearly evident
who has not viewed the drawing, or who has and at what time, and the results
could potentially be used to define the subsequent impact to the project. However,
the system needs to be able to measure the length of time the drawing was viewed
rather than merely registering an opened but ‘glanced’ drawing. Moreover,
drawings could also be lost-in-the-post, and therefore would significantly effect

the transaction time.

7.6.2 A2: to reduce the project's postal cost (measures type: cost)

Measure: -
To estimate the total postage and packaging costs of sending all project
documents via the post to the project team, and compare to that used by the

system. It is proposed that that the PIC outweighs all postal costs.
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Explicit benefits tested: -
e Reduce communication costs

e Reduce transaction costs

Method: -
Calculate the number of project documents sent via the PIC and multiply

by an average postage and packaging cost, and an attitudinal survey questionnaire.

Results: -
The following table (Table 7.4) illustrates the total estimated cost of

sending all project documents that have been sent since via the PIC: -

Total number of documents sent (a) Number of copies ~ Cost factor ~ Total cost
to be sent (b) (c) (axbxc)

Drawings 1520 (715 drawings registered, 38 £0.10 £5,776

805 revisions)

Other (minutes and schedules) 37 38 £0.36 £506.16

Total £6,282.16

b assumes that 1 copy of each document will be sent to each of the 38 companies,

as not every company requires a drawing and some will require more than one.

¢ assumes that drawings are sent in sets, the sets being made up of varying number of drawings.
The average cost of a drawing in a typical set is assumed to be £0.10. Other project documents are
sent individually, priced at £0.26 for postage and £0.10 for packaging.

The results do not take into account extra copies that have been lost and have to be resent, or

courier costs.

Table 7.4: Table illustrating the estimated costs of sending project

documents

The following table (Table 7.5) details the results of the attitudinal survey

questionnaire, followed by a respondent's general comments.
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Response Frequency Percentage
Strongly disagree 7 9.86
Disagree 10 14.08
Uncertain 13 18.31
Agree 22 30.99
Strongly agree 19 26.76

Total 71 100

Other comment: -

The biggest problem we still have is sending paper copies to consultants/ contractors who

are not up to speed with the use of the system

Table 7.5: Table illustrating attitudinal survey questionnaire results of the

cost of posting project documents

Tangible/ intangible factors to consider: -

Time and cost of folding/ preparing the document for postage

Courier costs if the document is required urgently

The impact of the PIC on the number of drawing revisions

Cost of re-sending lost documents

The size of the documents vary

Not all drawings are sent to every company; more copies of some
drawings are often needed in a company

The familiarity of the PIC respondents who conducted the attitudinal
survey questionnaire

The system does not incorporate the Construction Manager's Instruction
(CMI), which still has to be sent

Project documents that were lost in the post and need to be resent

Conclusion: -

The Castle Vale project has saved over £6,000 to date by using the PIC in

postage and packaging costs alone. Therefore, the project’s communication and
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transaction costs have been reduced. Indeed, the actual amount is more likely to
be greater as it does not account at all for courier costs or packages lost in the
post. Furthermore, this result has been reflected in the strong sense of agreement
as highlighted by the attitudinal survey questionnaire. However, the postal costs
of the project has not been completely outweighed as the CMI (Construction
Manager's Instruction) still has to be sent due to legislative conditions, and as the
additional comment highlights, drawings currently still have to be sent to some
parties who are not using the system. Therefore, the benefits cannot be fully
reaped unless everyone adopts the PIC, and if it can incorporate factors such as
the CMI (thus being an important industry and cultural consideration for reaping

the benefits of modern technology).

7.6.3 A3: to reduce the project's postal cost (measures type: quality)

Measure: -
To measure the impact of receiving the project documents on time/ as soon

as they are completed.

Explicit benefits tested: -
e Improved delivery scheduling
e Quicker response on current project progress
e Quicker response to client enquiries/ changes
e Improve productivity

e Quicker access to appropriate data

Method: -

Attitudinal survey questionnaire

Results: -
The following table (Table 7.6) details the results of the attitudinal survey

questionnaire, followed by the respondents’ general comments.
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The following benefits Strongly  Disagree  Uncertain Agree Strongly
have occurred by sending  disagree agree

project documents via the

system
Reduced Freq. 2 8 8 34 19
transaction time % 2.82 11.27 11.27 47.89 26.76
Quicker response Freg. 1 9 17 33 11
to project changes % 1.41 12.68 23.94 46.48 15.49
Reduced rework Freq. 3 17 33 12 6
and waste % 4.23 23.94 46.48 16.90 8.45
Reduced risk Freq. 4 17 33 15 2

% 5.63 23.94 46.48 21.13 2.82
Improved delivery  Freq. 2 12 27 25 5
scheduling % 2.82 16.90 38.03 35.21 7.04

Other comments: -
e  The system would work better if people used it correctly
e The system does not necessarily improve the performance of its users

e |t is obviously quicker to send/ receive individual drawings by the system than by post.
However, when there are large numbers of drawings, the time spent uploading and
downloading can be quite considerable. For documents such as letters it is probably as

quick by facsimile, probably quicker, but faxes are still used

Table 7.6: Table illustrating attitudinal survey questionnaire results of

posting project documents

Tangible/ intangible factors to consider: -
o Attitudes and perceptions will vary
e The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire

Conclusion: -

For all of the benefits queried, there was a general consensus in agreement
that the PIC had improved the transaction time and the response to project
changes. However, in the cases of reduction in rework, waste and risk benefits,
and improved delivery scheduling, the uncertain category rated the greatest. This

maybe because the respondents were simply uncertain of those particular benefits
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or, as captured by the additional comments, the system is still not being utilised
effectively.

7.6.5: B1: to reduce the project's printing cost (measures type: cost)

Measure: -
To determine the total cost of printing all project documents, including
drawings and minutes, and to see if the cost has been transferred from the

consultants to the other members of the project team.

Explicit benefit tested: -

e To reduce paperwork costs

Method: -

Calculate the number of documents sent on the PIC and multiply by an
average printing cost of paper and ink cartridges to determine project's printing
cost in that of the 'traditional’ method. To contact each company to see if the cost
of printing project documents has significantly been redistributed from the
consultants to the contractors, against that of a similar project using the

‘traditional' method, and an attitudinal survey questionnaire.

Results: -
The following table (Table 7.7) illustrates the estimated printing cost of

sending all project documents via the 'traditional’ postal system.

Total number of documents sent (a) Number of copiesto  Cost factor  Total cost

be sent (b) (c) (axbxc)
Drawings 1520 (715 drawings, 805 38 £0.70 £40,432
revisions)
Other (minutes and schedules) 37 38 £0.10 £140.60
Total cost of printing project documents £40,572.60

b assumes that each company prints out 1 sets of drawings, as some companies may not require the

particular set and some may require more.
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¢ assumes that it costs 70p for the paper and ink used to print out one drawing, and retrospectively

10p for other project documents.

Table 7.7: Table illustrating total cost of printing project documents

The following table (Table 7.8) illustrates the responses from each company,
detailing the cost of printing out project documents compared to that of a similar
project using the 'traditional’ method of operation. Out of the 52 companies
contacted, only 2 client/ consultants and 14 contractors/ suppliers replied,

therefore, the results cannot be conclusive.

Company Cost of printing, the Cost of printing, using the  Cost saving or
‘traditional* method (a)  JS Data Stream (b) detriment (a-b)

Client/ Consultant

1 £1,300 - £370 -£370

2 £12,500 - £5,000 - £5,000

Contractor/ Supplier

1 Uncertain Uncertain Uncertain

2 £29 £45 +£16

3 Not evaluated £30 Uncertain

4 Uncertain Uncertain Uncertain

5 Uncertain Uncertain Uncertain

6 £50 £250 + £200

7 £238 £352 +£114

8 £0 £80 + £80

9 £0 £100 +£100

10 £0 Uncertain Uncertain

11 £0 £100 + £100

12 £0 £50 + £50

13 ‘Many thousands' £0 Uncertain

14 Uncertain Uncertain Uncertain

On average, it has saved each client/consultant £2,685 .00

On average, it has cost each contractors/suppliers an extra £94.29
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Table 7.8: Table illustrating the cost of printing project documents to the

project team

The following table (Table 7.9) details the results of the attitudinal survey

questionnaire, followed by the respondents’ general comments.

The JS Data Stream has significantly reduced the cost of printing out project document

for my company

Response Frequency Percentage
Strongly disagree 20 28.17
Disagree 14 19.72
Uncertain 11 15.49
Agree 17 23.94
Strongly agree 9 12.68

Total 71 100

Other comments: -

Our company's designers still require hard copies of drawings that we now have to print
out ourselves, therefore costing us time and resources

The cost of printing has been passed down from the consultants

We still have to print out the drawings for our work, so instead of receiving a pack of
drawings, someone in our company has to spend time downloading then printing them
The printing costs were previously held with the consultants but now seem to be
distributed throughout the whole project team

We still have to print out the drawings for storage, as electronic copies are not legally
binding

It is difficult to view drawings on a standard 17" monitor, which is why we have to still

print

Table 7.9: Table illustrating attitudinal survey questionnaire results of the

cost of printing project documents

Tangible/ intangible factors to consider: -

Drawings that have been lost and need to be reprinted
The size of the document
The appropriateness of the size of drawing relative to the printing paper

Printing wrong drawings or wrong sections of drawings
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e |f the cost of printing has significantly been redirected to other project
team members

e The impact of the PIC on the number of drawing revisions

e The cost of storing hard copy documents

e The familiarity of the PIC respondents who conducted the attitudinal
survey questionnaire

e The contractors/ suppliers still need to work off the drawings, and so they

still have to be printed

Conclusion: -

If the “traditional’ method of posting and printing documents were enacted
on this project (in that each company was granted only 1 copy of each revision), it
would have cost approximately £41,000 on printing costs alone. However, the
project team still need to work off the drawings and so they still have to be

printed. This metric sought to seek if there had been a reduction in printing costs.

The method of determining the actual printing cost of the project remained to be
somewhat subjective, as it is directly related to who printed it (in-house or
commercially; obviously commercially is more expensive), the use of which
printer/ plotter, the relevant size of the printed drawing etc. With the introduction
of the PIC, it was perceived that not as many copies had to be printed as they
could be all viewed onscreen, however as evidenced by the comments of the
attitudinal survey questionnaire, this is still not effective. Further, all revisions do
not necessarily have to be printed with the use of the PIC, as project team
members only have to print documents that are necessary and only the latest
revision. It does seem however, that the printing costs have been redistributed
from the client/ consultants to the rest of the supply chain, as the results of
individual company responses and the attitudinal survey questionnaire clearly
show. There seem to be mixed feelings as to whether printing costs were reduced
since it is only natural to consider your own circumstance, and not that of the
client/ project's. However, if it indeed it actually costed each contractor/ supplier

an extra £94 and each client/ consultant saved around £2,600, by logic the project
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would have saved a significant sum by means of the system. Unfortunately, the
results were not conclusive to fully support this.

The use of the PIC also ensures that the project information can be stored in a
retrievable format for the future, presiding storage costs, and the advances and
subsequent problems of electronic software and hardware upgrade. Typically, to
combat this problem, clients have had to commission consultants to either survey
or to redraw the hardcopy plans of the property again. Now, all the project
information is stored in databases, and so can be retrieved and manipulated easily
for all future use, which again reduces storage costs of the data. However, this
benefit has still not been reaped as consultants on the project today still print and
store documents for around 15 years after the project has been completed, as an
extra 'comfort’ for all pending eventualities. Although the system appears to
address compatibility problems, only through time will these extra costs be

outweighed through change in the industry’s culture.

7.6.6 B2: to reduce the project's printing cost (measures type:

guality)

Measure: -
To measure the impact of printing a project document as and when it is

required.

Explicit benefits tested: -
e Quicker access to the appropriate data
e Reduce storage requirements

e Reduce rework and waste

Method: -

Attitudinal survey questionnaire

Results: -
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The following table (Table 7.10) details the results of the attitudinal survey
questionnaire, followed by the respondents’ general comments.

The following benefits have Strongly  Disagree  Uncertain Agree Strongly

occurred for my company by  disagree agree

printing our own project

documents

Reduced storage Freq. 9 15 9 29 9
requirements % 12.68 21.13 12.68 40.85 12.68
Quicker access to the Freq. 5 2 5 43 16
appropriate data % 7.04 2.82 7.04 60.56 22.54
Reduced rework and Freq. 6 14 29 18 4
waste % 8.45 19.72 40.85 25.35 5.63
Reduced transaction Freq. 5 8 11 39 8
times % 7.04 11.27 15.49 54.93 11.27

Other comments: -
® The system is quicker but generally does not reduce waste

e We still use the same quantity of paper, although the quality of documents is reliant on
the person printing the document rather than how the actual sender wanted the document
to appear

Table 7.10: Table illustrating attitudinal survey questionnaire results of

printing project documents

Tangible/ intangible factors to consider: -
e Attitudes and perceptions will vary
e The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire

Conclusion: -

The respondents of the survey questionnaire all generally agreed that by
printing their own project requirements via the PIC, reduces the storage
requirements, enables quicker access to the appropriate data and reduces the
transaction times. However, there still appears to be some degree of uncertainty
with this prospect leading to reduced rework and waste. The system will not
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reduce rework and waste if it had not been fully implemented at the outset, which
it hadn’t. If advances in communication, as with the PIC, had been fully
incorporated at the start of the project, then perhaps the consultants would have
worked together more effectively and brought forthright buildability into the

design.

7.6.7 C1: to reduce the number of drawing revisions (measures type:

guality)

Measure: -
To calculate the number of drawing revisions to determine whether they
are a detriment or a bonus to the project.

Explicit benefit tested: -

e Reduce paperwork costs

Method: -
Calculate the number of drawing revisions via the PIC and conduct an

attitudinal survey questionnaire.

Results: -
The following table (Table 7.11) illustrates the number of drawing

revisions/ versions of the project.

Number of drawing versions  Number of drawings

612
340
362
77
38
28
20
12

0| N o g &~ W[ N =
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9

10
11
12
13
14
15
16

| N W W w| b~ o ©

Total number of drawings 1520 (715 drawings, 805 revisions)

Table 7.11: Table illustrating total number of drawing revisions

The following table (Table 7.12) details the results of the attitudinal survey

questionnaire, followed by the respondents’ general comments.

The PIC has significantly reduced the number of drawing revisions for the project

Response Frequency Percentage
Strongly disagree 13 18.31
Disagree 28 39.44
Uncertain 20 28.17
Agree 6 8.45
Strongly agree 2 2.82

Total 69 97.19

Other comments: -
e |tis easier to revise a drawing now so there are more revisions

e  The number of revisions is probably unaffected by the PIC's environment

Table 7:12: Table illustrating attitudinal survey guestionnaire results of the

number of drawing revisions

Tangible/ intangible factors to consider: -
e Attitudes and perceptions will vary
e Cost and time implications of consultants to meet together to work on a
drawing

e Number of revisions will be dependent on the drawing type
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e Number of revisions will be dependent on the client
e The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire

Conclusion: -

It appears from the attitudinal survey questionnaire that the number of
drawing revisions of the project has not been noticeably reduced, though this
figure could have remained typically the same or increased; further analysis is
required. It was envisaged, however, that the figure should have been reduced, as
the project team members were all expected to view and comment on the relevant
drawings so that a revision (if necessary) will encompass a whole host of
comments from the various disciplines in the project team. This would, hopefully,
improve the final product by means of buildability — the involvement of the whole
project team on the design of the supermarket. However, the number of drawing
revisions could be interpreted as, as suggested by a survey questionnaire
respondent, that 'it is easier to revise drawings so there are now more revisions.'
Clearly, the challenge here remains to find if revisions are a good thing; they may
cost more, but the finished product should surely be an improvement. It must also
be reiterated that the number of drawings is not as important, but rather the timing
of the revision - the later the revision, the more detriment to the project. Again,
further analysis in this area is required and perhaps this factor should be
incorporated into the PIC. Moreover, a important factor that must not be
overlooked when interpreting the number of revisions is the client's changing
business need, as in this case study, will also have a major impact on the number

of drawings in the project and so in this sense the results cannot be conclusive.

7.6.8 C2: to reduce the number of drawing revisions (measures type:

guality)

Measure: -
To calculate the number of drawing comments posted on the PIC to
determine whether they are a detriment or a bonus to the project.
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Explicit benefits tested: -
e Improve quality of output

e Reduce rework and waste

Method: -
Calculate the number of drawing comments and an attitudinal survey

questionnaire.

Results: -

The following table (Table 7.13) illustrates the number of comments as per
the 1520 drawings (715 drawings and 805 revisions) that have been produced
since the launch of the PIC and the test day.

Number of comments (a)  Number of drawings (b) Total number of comments as

per drawing (a x b)

1 39 39
2 15 30
3 3 9

4 5 20
5 3 15
Total number of comments 113

Table 7.13: Table illustrating total number of comments as per drawing

The following table (Table 7.14) details the results of the attitudinal survey

questionnaire, followed by the respondent’s general comments.

The ability to be able to Strongly  Disagree  Uncertain Agree Strongly

comment on drawings has disagree agree
incurred the following

benefits

Reduced rework and ~ Freq. 3 13 32 18 5
waste % 4.23 18.31 45.07 25.35 7.04
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Improved quality of ~ Freq. 2 12 29 24 4
output % 2.82 16.90 40.85 33.80 5.63

Other comment: -

e The simplicity of the system encourages more people to comment, and this is only a good

thing

Table 7.14: Table illustrating attitudinal survey questionnaire results of

drawing comments

Tangible/ intangible factors to consider: -
e Attitudes and perceptions will vary
e The confidence of a project member to publicly comment on a drawing
e The designer's negative feeling towards the public display of comments
e If the comment is appropriate
e The extent in which a drawing was reviewed and if it was reviewed at all
e The impact of viewing a drawing too late
e The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire

Conclusion: -

The total number of comments placed on the 1520 drawings (715
drawings and 805 revisions) via the PIC was 113. Even though the number of
comments is relatively small in relation to the number of drawings, it appears that
the ability to be able to comment has reduced somewhat rework and waste, and
improved the quality of output (through the results of the attitudinal survey
questionnaire). Perhaps the perceived benefits would significantly increase once
the ability to comment on the PIC is used more proactively. Moreover, it will be
interesting to define which drawings have the most comments and to be able to
comment on other project documents, such as minutes, as they still have to be

printed out, written on and then passed back to the author.
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7.6.9 D1: the effects/ cost of using the PIC (measures type: time and

guality)

Measure: -

The user friendliness of the system

Explicit benefits tested: -
None; the PPE framework suggested measuring the implementation of the
new project communication process

Method: -
Calculate the number of technical feedback queries on the system and an
attitudinal survey questionnaire.

Results: -
The total number of technical feedback comments of the PIC was 56. The
following table (Table 7.15) details the results of the attitudinal survey

questionnaire, followed by the respondents’ general comments.

Strongly Disagree Uncertain Strongly
disagree agree
I had prior Freq. 1 3 1 26 40
experience of % 141 4.23 141 36.62 56.34

computers before

the project

The systemiseasy Freq. 5 8 16 36 6

to use/ self- % 7.04 11.27 22.54 50.70 8.45
explanatory

I often ask my Freq. 8 28 9 21 5
company % 11.27 39.44 12.68 29.58 7.04
nominated IT

manager for help to
use the system
| often ask the Freq. 8 32 13 14 4
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project nominated % 11.27 45.07
IT manager for
help to use the

system

18.31

19.72

5.63

| often ask a Freq. 10 24

22

6

colleague forhelp % 14.08 33.80
to use the system

12.68

30.99

8.45

Other comments: -

The general layout of the system is fairly straightforward and easy to use
I do not usually require help to use the system, but sometimes require advice when
interrogating AutoCAD drawings

The system would be utilised better if we received better training

A user group would assist in resolving common problems

Table 7.15: Table illustrating attitudinal survey guestionnaire results of the

effects of using the PIC

Tangible/ intangible factors to consider: -

Attitudes and perceptions will vary

Number of technical queries that have been solved by others and are not
noted on the system

Computer literacy of the project team members before the PIC
Appropriateness of feedback query

The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire

Conclusion: -

The number of technical feedback queries of 56 is relatively minor in

relation to the 101 project team members from 38 companies, denoting that the

PIC is user friendly. This is reiterated in the results of the attitudinal survey

questionnaire. The majority of the respondents had prior experience of computers

before the project; yet felt that the PIC was easy to use/ self-explanatory.

Moreover, as the team members received no or little training, the effective

operation of the system must be credited to its simplicity. Therefore, in

implementing the system there had been no considerable downside effects.
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Perhaps the benefits of the system could be more readily reaped if there was more
training or an implementation user-group. The researcher felt strongly throughout
this case study that the users did not envisage the full potential project benefits of
the PIC, and perhaps by disseminating the benefits (of this study) they would

more proactively use the system.

7.6.10 D2: the effects/ cost of using the PIC (measures type: cost)

Measure: -

The Internet connection costs of using the system.

Explicit benefits tested: -
None. The PPE framework suggested measuring the implementation of the

new project communication process.

Method: -
To calculate the duration in which each project team member has accessed
the system and multiply by an average Internet connection cost, and an attitudinal

survey questionnaire.

Results: -
The following table (Table 7.16) details the cost and number of times the
PIC was accessed by 196 people, of which 101 of them were team members from

38 companies.

Number of ~ Number of times  Average length Average cost  Total cost of

access's (a)  accessed (b) of time of of access (d) access (ax b xcx

accessed (c) d)

1 18 10 £0.03 £5.4

2 20 10 £0.03 £12.00
3 11 10 £0.03 £9.90
4 14 10 £0.03 £16.80
5 5 10 £0.03 £7.50
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6 8 10 £0.03 £14.40
7 4 10 £0.03 £8.40
8 3 10 £0.03 £7.20
9 5 10 £0.03 £13.50
10 2 10 £0.03 £6.00
11 5 10 £0.03 £16.5
12 1 10 £0.03 £3.60
13 1 10 £0.03 £3.90
14 2 10 £0.03 £8.40
15 3 10 £0.03 £13.50
16 2 10 £0.03 £9.60
17 1 10 £0.03 £5.10
18 1 10 £0.03 £5.40
19 3 10 £0.03 £17.10
20 4 10 £0.03 £24.00
22 4 10 £0.03 £26.40
23 2 10 £0.03 £13.80
24 2 10 £0.03 £14.40
25 1 10 £0.03 £7.50
26 3 10 £0.03 £23.40
27 1 10 £0.03 £8.10
28 2 10 £0.03 £16.80
30 1 10 £0.03 £9.00
31 1 10 £0.03 £9.30
32 2 10 £0.03 £19.20
34 2 10 £0.03 £20.40
35 1 10 £0.03 £10.50
36 3 10 £0.03 £32.40
39 2 10 £0.03 £23.40
40 1 10 £0.03 £12.00
44 1 10 £0.03 £13.20
45 1 10 £0.03 £13.50
49 1 10 £0.03 £14.70
52 1 10 £0.03 £15.60
54 1 10 £0.03 £16.20
56 2 10 £0.03 £33.60
61 1 10 £0.03 £18.30
62 1 10 £0.03 £18.60
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63 1 10 £0.03 £18.90
65 2 10 £0.03 £39.00
68 1 10 £0.03 £20.40
69 2 10 £0.03 £41.40
73 1 10 £0.03 £21.90
78 1 10 £0.03 £23.40
80 1 10 £0.03 £24.00
86 1 10 £0.03 £25.80
89 1 10 £0.03 £26.70
90 1 10 £0.03 £27.00
92 2 10 £0.03 £55.20
97 1 10 £0.03 £29.10
100 1 10 £0.03 £30.00
111 1 10 £0.03 £33.30
112 1 10 £0.03 £33.60
115 2 10 £0.03 £69.00
116 1 10 £0.03 £34.80
135 2 10 £0.03 £81.00
139 1 10 £0.03 £41.70
164 1 10 £0.03 £49.20
179 1 10 £0.03 £53.70
183 1 10 £0.03 £54.90
187 1 10 £0.03 £56.10
208 1 10 £0.03 £62.40
212 1 10 £0.03 £63.60
213 1 10 £0.03 £63.90
215 1 10 £0.03 £64.50
229 1 10 £0.03 £68.70
250 1 10 £0.03 £75.00
281 1 10 £0.03 £84.30
342 1 10 £0.03 £102.60
350 2 10 £0.03 £210.00
357 1 10 £0.03 £107.10
374 1 10 £0.03 £112.20
402 1 10 £0.03 £120.60
458 1 10 £0.03 £137.40
465 1 10 £0.03 £139.50
527 1 10 £0.03 £158.10
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725 1 10 £0.03 £217.50
1212 1 10 £0.03 £363.60
Total cost of accessing the JS Data Stream £3,639.60

¢ assumes that the project team only access the system for 10 minutes.
d assumes that the cost to access the system is only 3p, though this Table varies in accordance to

what dial-up connection each company has.

Table 7.16: Table illustrating the cost of accessing the PIC

The following table (Table 7.17) details the results of the attitudinal survey
questionnaire, followed by the respondents’ general comments.

Strongly Disagree  Uncertain Agree Strongly

disagree agree
I have regular and Freg. 2 3 0 21 45
easy access to a % 2.82 4.23 0 29.58 63.38
computer
I have a company Freg. 3 4 0 18 46
computer allocated % 4.23 5.63 0 25.35 64.79
specifically to me
The company Freg. 5 6 3 14 43
computer was % 7.04 8.45 4.23 19.72 60.56

supplied to me prior

to the project

The set-up costs of Freq. 6 12 16 19 18
the system was % 8.45 16.90 22.54 26.76 25.35
significant for my

company

I access the system Freq. 4 21 3 28 15
regularly every day % 5.63 29.58 4.23 39.44 21.13
A lot of time is Freg. 3 19 17 24 8
wasted in accessing % 4.23 26.76 23.94 33.80 11.27
the system regularly

The cost of accessing Freq. 3 16 28 17 7

the system is % 4.23 22.54 39.44 23.94 9.86
significant for my

company

The system has Freq. 5 22 30 10 4
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significantly reduced % 7.04 30.99 42.25 14.08 5.63
the cost of project

meetings

The system has Freg. 8 21 17 21 4
significantly reduced % 11.27 29.58 23.94 29.58 5.63

the cost of telephone/
facsimile

communications

Other comments: -

The cost of accessing the system is dependent on the speed of the PC and the time of the
day

Relatively the same time would be wasted in looking at the documents that were sent
through the post

A lot of time is wasted through downloading, saving and printing drawings, whereas with
hard copies they would just be copied if required

The main problem is that an extra role is created for someone to check and download the
relevant project documents

Our phone charges have increased due to the system

Project meetings are still necessary so that the team can meet on a regular basis, the cost
here is the wasted hours and cost of travelling, and only video conferencing will reduce
this

The set-up cost for my company was significant

It is a full time job for somebody to constantly check for updated information

The system has incurred no additional costs for my company, with the exception of on-
line time

No cost whatsoever

There was an additional Construction Manager's resource required

Nominated colleagues in our office access and disseminate the information

Looking through the post, if not more, would waste the same time

Sometimes it takes too long to access the system, especially after 11am

Publishing drawings can take up a lot of time

We loose a lot of time downloading, saving and printing drawings, whereas with hard
copies we would just copy them if required

The telephone charges are quite high

The main problem is that an extra role is created for someone to check for and download
documents

We spend at least 2 hours a day checking for documents on 14 projects

The system is of benefit but highlights that a dedicated person at each company is needed

to access and print off all project documents
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Table 7.17: Table illustrating attitudinal survey guestionnaire results of the

cost of using the PIC

Tangible/ intangible factors to consider: -

e The different dial-up links that are used give differing connection costs

e If the system was being fully utilised whilst connected to the PIC

e The effect of the automatic log-out time when the system is not being
utilised on the actual number of accesses

e Auvailability of Internet connection to access the system

e The differing length of access time

e The use of log-off when the system is not in use

e The differing costs of accessing the system at different times of the day

e |If the company already had computers prior to the project

e The familiarity of the PIC respondents who conducted the attitudinal
survey questionnaire

e |If the company already had Internet connection prior to the project

Conclusion: -

The cost of accessing the PIC (Internet charges) to date is around £3,600
and is minimal in relation to the total cost saved in postage, printing, packaging
project documents, and considering that there are 101 users from 38 companies.
However, this figure does not take into account the various costs of the dial-up
link. However, it appears through the attitudinal survey questionnaire that most of
the companies further down the supply chain (i.e. contractors, subcontractors and
suppliers) have envisaged 'significant’ costs of accessing the system, but in
reflection of the whole project, the costs are negligible. This may be because they

did not originally have Internet capabilities.

The set-up costs to be able to access the system seem to be significant through the
results of the survey questionnaire, however, this seems to be somewhat
questionable in that the majority of respondents already had a computer prior to

the project, and their company allocated a computer specifically to them. Perhaps
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the “set-up’ costs reflect the plotter/ printer cost or the connection to the Internet,
as the respondents were disillusioned to as the accessing costs and appeared to
have been confused with this and that of the telephone and facsimile costs.
Moreover, as they all have easy access to a computer everyday, the majority did
access the system regularly though were uncertain as to whether this wasted
valuable time; this may be related to the fact that inappropriate documents were
sent to them. Furthermore, as more and more projects are advancing towards
Internet technology, their costs (through connection lines) will lower, and the
Internet itself could be used for several projects. The system does not seem to
have brought down the cost of project meetings, and therefore, new technologies

have to be reviewed.

The most prominent factor identified by the comments, was the time it took to
download documents, particularly when there were several such items, which also
supported the need for a document controller. Although typically there is a
document controller, their role now is indeed greater and possibly one may be
required per company. However, this need must be viewed against other cost,
time and quality benefits provided by the system.

7.6.11 D3: the effects/ cost of using the PIC (measures type: quality)

Measure: -

The quality of access to all project information as and when required

Explicit benefits tested: -
e Quicker response to client enquiries/ changes
e Increased client involvement
e Improve focus on client’s requirements
e Strategic competitive advantage
e Improve project team integration
e Encourages cross-functional project teams

e Improve productivity
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e Ease of referring back to data

Method: -

Attitudinal survey questionnaire
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Results: -
The following table (Table 7.18) details the results of the attitudinal survey

questionnaire, followed by the respondents’ general comments.

Strongly  Disagree Uncertain Strongly

disagree agree
The systemenablesa  Freq. 3 13 21 27 7
quicker response to % 4.23 18.31 29.58 38.03 9.86
client changes
The systemenablesa  Freq. 3 12 32 18 6
greater focus on % 4.23 16.90 45.07 2535 845
client’s requirements
The system provides Freq. 3 7 28 26 7
strategic competitive % 4.23 9.86 39.44 36.62 9.86
advantage
The system provides Freq. 2 2 10 41 16
easier communication % 2.82 2.82 14.08 57.75 2254
links to the project
team
The system provides Freq. 1 5 22 35 8
greater project team % 1.41 7.04 30.99 4930 11.27
integration
The systemenablesa  Freq. 1 5 26 31 8
cross-functional % 1.41 7.04 36.62 43.66 11.27
project team
The transparency of Freq. 0 8 32 26 5
project information % 0 11.27 45.07 36.62 7.04

has significantly

improved product

productivity

The system enables Freq. 2 6 3 36 24
easy access to the % 2.82 8.45 4.23 50.70  33.80
latest project

documents

The system enables Freq. 4 5 16 30 16
easy access to old % 5.63 7.04 22.54 4225 2254

project documents

Other comments: -
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e The productivity of the project has been unchanged by the system

e The system is a step in the right direction, but needs to be user-friendlier

e Old project documents cannot be accessed at the moment, as there are none!

e The PIC has caused a loss of personal involvement and communication

e It would be good to see client feedback on the system, as we are uncertain to their
perception

e Users have become more isolated, for example, there are less telephone communications
between members of the project team

e We are unaware of how to access old project documents

e  Archived/ old drawings are much easier to retrieve using the PIC

Table 7.18: Table illustrating attitudinal survey guestionnaire results of the

cost/ effects of using the PIC

Tangible/ intangible factors to consider: -
e Attitudes and perceptions will vary
e Time it takes to access the information if it was paper stored
e Project transparency advantages
e Impact of ease of access to regular site photographs
e The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire

Conclusion: -

From the results of the attitudinal survey questionnaire, it appears that the
system enabled a quicker response to client changes and to focus more on their
requirements, though perhaps the system did not help them to be fully involved in
the process. This particular question has perhaps been misinterpreted; as the client
had access to the system and could check the course of the project at their leisure,
far encroaching their involvement than ‘traditionally.” Further, the researcher
believes that this may be due to, as stated earlier, to the natural instinct of the
respondents assessing their own circumstance, and not the benefits ascertained by
the project as a whole. Therefore, user-groups or the dissemination of the PIC’s
success (possibly through the results of this investigation) will perhaps encourage

proactive use of the system.
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The system also provides strategic competitive advantage, easier communication
links, greater team integration, a cross-functional team and easy access to new and
old project documents. However, the attitudinal survey questionnaire respondents
were still unsure as to the project’s productivity, this may be attributed to the fact
that the system was not introduced at the outset. In particular, it was noted in the
comments that some participants felt that the system reduced the amount of
personal interaction, and this may affect the success of the project. However, this
must be viewed against the savings in telephone and meetings costs, and the time

wasted in social performa. This factor requires further assessment.

7.6.12 E1: the effective use of the PIC (measures type: time and
guality)

Measure: -

If the drawings have been sent to the appropriate project team members.

Explicit benefits tested: -
e Improved information exchange
e Improve filtering of information
e Improve delivery scheduling
e Strategic competitive advantage

e More relevant and reliable data

Method: -

Analysis of the PIC and an attitudinal survey questionnaire

Results: -
The total number of times the drawings had been viewed by its registered
recipients is 11,618. Therefore, with 1520 drawings (715 drawings, 805

revisions), each drawing was viewed on average by 7.6 people.
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The total number of drawing notifications that had been automatically sent out to
those registered recipients who had not viewed a particular delegated drawing is
17,014. Therefore, with 1520 drawings (715 drawings, 805 revisions), on average

11.2 people had not viewed a delegated drawing.

The following table (Table 7.19) details the results of the attitudinal survey

questionnaire, followed by the respondents’ general comments.

Strongly Disagree | Uncertain  Agree Strongly

disagree agree
The appropriate project  Freq. 9 20 11 28 3
information is always % 12.68 28.17 15.49 39.44 4.23
sent to me
A lot of time is wasted Freq. 2 14 10 29 16
in having to view the % 2.82 19.72 14.08 40.85 2254
allocated project
documents
Do you agree that the Freq. N/A 8 N/A 51 N/A
PIC provides a % 13.56 86.44

significant benefit over
the traditional method?*

* Due to administration problems, only 59 people responded to this question and

the percentages reflect as such.

Other comments: -

e Itis important that the allocation of drawings is right from the beginning

e Aot of information is not relevant to me

e Unless the right people are on the distribution lists, information can be impossible to
access

e |t is an unfortunate fact of life that document management systems are still in their
infancy and that people are struggling to keep up. It does take rather a long time to access
large documents and drawings. There is also a slight problem in that we are notified of all
documents issued on the system, be them relevant to our trade package or not, but we still
have to view them to remove them from the list of pending documents

e Once again, unless distribution list management is carried out, irrelevant documents can
be received

e The organisation (by project) of the system is relevant to my company; we have a small

amount of information from a large number of projects
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There is a requirement to access specific package information/ drawings. The system does
not allow for this at present

It is essential to get projects on the system at the earliest possible stage; it is particularly
useful for consultants at the planning stage where there is a vast amount of data exchange
| believe the system provides great benefits to all involved. But it will require an on going
investment and development to introduce the Construction Management method of CMls
and costing information, for instance

Too soon to tell

The benefit is only marginal

I think that document management systems are definitely the way forward, but this is not
to say that we should utilise technology for technology sake. Some processes are
obviously faster and easier using the PIC, whereas others are not. | think along with
reviewing the benefits and pitfalls of the system itself, we as an industry should also
review what we need the system for. There are some tasks that will not be quicker until
technology becomes quicker

The biggest problem is that there is no way of knowing that there are new documents to
be viewed without looking, email notification would help

Once the culture is established, then this is a very good tool for any team

I am still uncertain as to whether the system is a benefit to our company, however, with

more use and collaboration between trades we would no doubt find it advantageous

Table 7.19: Table illustrating attitudinal survey guestionnaire results of the

effective use of the PIC

Tangible/ intangible factors to consider: -

People have different perceptions of whether a drawing is specifically
relevant to them

Time wasted in viewing an inappropriate drawing

The effect in which a person has not received an appropriate drawing

If people have used the drawing register effectively

The length of time of spent viewing the viewed drawing, or if the
document was simply opened and then closed

If the drawing has been viewed by someone else in the same organisation
The familiarity of the PIC respondents who conducted the attitudinal

survey questionnaire
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Conclusion: -

As the PIC places no time restrictions in order to view a nominated
drawing, the results clearly show that the majority of the drawing recipients do not
view the drawings they have been issued. This clearly places a question over the
effective use of the drawing register, if the drawings were sent to the appropriate
parties in the first instance, or whether the recipients of the drawing would have
even viewed the drawing if it were sent via the 'traditional’ postal system. This
result is reflected in the results of the attitudinal survey questionnaire, as the
respondents were somewhat dismayed to as whether the appropriate drawings
were sent to them, and generally felt that a lot of time was wasted in having the
view the allocated documents. Perhaps the way to address this question is to make
effective use of the register and to place a time limit on flagging a drawing
'viewed.' However, the possibility of someone else from the same company could
have viewed a particular drawing and subsequently, the registered recipient felt
that it was not necessary to view it again, has also have to be considered. Framed

in these terms, the above results could be very misleading.

Moreover, if inappropriate drawings can be sent to someone, then conversely, a
drawing might not have been sent to the appropriate person. Therefore, the system
needs to incorporate a check mechanism so that there is a two-way system. Also,
it may be interesting and of benefit to the project team, if the system detailed all
new drawings, so that they could easily view the progress of the project
elsewhere. Therefore, the extent of the system improving the filtering of
information and delivery scheduling is questioned, whereas the benefit of

increased information exchange is substantiated.

In addition, some respondents also expressed that they would prefer to be notified
by email of any new documents. However, this suggestion seems to contradict the
original idea of a headlines page that outweighed all the countless emails that
would be otherwise generated. Moreover, if a respondent was working on
numerous projects, they may possibly not fully concentrate on the one project at
hand. Therefore, maybe the use of SMS (simple messaging service) from mobiles

might be the answer as they are quick and short, and you simply cannot ignore
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them! Further, this would be particularly beneficial if this and the system could
incorporate other features, such as notifying the relevant parties when materials

have arrived, for instance. The future development of the PIC is endless.

Finally, 86.44% of respondents believed that the PIC offers significant benefits
over the 'traditional’ flow of design and construction information. The results
speak for themselves. Further, the 13.56% of respondents who disagreed, it would
be interesting to find out exactly why and more importantly, if they were regular
or merely casual users of the system. This confirms that competitive strategic
advantage was gained by implementing the PIC.

7.7 Summary of results

The process of design and construction was mapped and the PPE framework was
used to assess the benefits of adopting the PIC on the Castle Vale project during
the investigation. The system was measured in terms of time, cost and quality, the
‘traditional’ method of operation. Table 7.20 summarises the results of the testing
of the project communication performance benefits of the PIC as it was applied on
the Castle Vale project. It is clear that the majority of benefits tested were
substantiated, thus, the four Process Protocol/ PIC’s key benefits were also
substantiated. Those benefits that were either subjectively confirmed or uncertain,
will require further analysis since the metrics that were tested did not fully evoke
their application. However, the benefits have been somewhat restricted, as the PIC
had only been in operation for 8 months and was not introduced at the project's
outset. Infact, it was introduced during Phase 7 of the design and construction

process (see Figure 7.4).

Process Protocol/ | Performance benefits Tested in Result
PIC’s 6 key which

principles metric

A whole project Reduce communication costs Confirmed

view Reduce paperwork costs B1,C1 Uncertain

Reduce storage requirements B2 Confirmed
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Reduce transaction times Al Confirmed
Reduce transaction costs A2 Confirmed
Improve productivity A3, D3 Confirmed
Quicker access to appropriate data A3, B2, Confirmed
C2
Strategic competitive advantage D3, E1 Confirmed
Improve quality of output Cc2 Uncertain
Progressive design  NOT TESTED N/A N/A
fixity
A consistent NOT TESTED N/A N/A
process
Stakeholder Increase client involvement D3 Uncertain
involvement/ Easier links to project team members D3 Subjectively
teamwork confirmed
Improve focus on client's requirements D3 Subjectively
confirmed
Improve project team integration D3 Confirmed
Encourages cross-functional project teams D3 Subjectively
confirmed
Co-ordination Improve delivery scheduling A3, E1 Uncertain
Increase information exchange El Confirmed
Improve information version control El Confirmed
More relevant and reliable data El Confirmed
Improve filtering of information El Uncertain
Feedback Quicker response on current project progress A3 Confirmed
Quicker response to client enquires/ changes A3, D3 Subjectively
confirmed
Reduce rework and waste B2, C2 Uncertain
Ease of referring back to data D3 Confirmed

Table 7.20: Summary of the benefits tested on the Castle Vale project

7.8 Recommendations for future improvement

Step 5 of the PPE framework suggested to ‘use findings to inform and improve

future projects.” However, due to the cost and time restraints of the researcher,

this Step could not be fully enacted in this case study investigation. Moreover, the
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client would use the results to help evaluate the effectiveness of the PIC for
implementation across all of their construction projects. Subsequently, the client
did apply many of the recommendations made, but the extent of such was not

measured.

This case study investigation concluded that IT was also new to many of the
downstream subcontractors and suppliers and so they were subsequently less
familiar with the potential of the system. Furthermore, as they were only engaged
in a small part of the design and construction process, they did not fully entail the
full benefits to the whole project. The whole project team were not as immediately
flexible in their business processes to respond to the introduction of the system,
since some were still operating in the ‘traditional’ way, for instance, they still
printed out all drawings rather than the latest revision when it was required.
Further, the PIC outlined in this paper is a tool to help the construction industry
improve its transfer of information, however, the researcher believes that it is
crucial that the culture of the industry changes in order to implement fully the
opportunities presented. This stance is supported by the Building (2000)
magazine, who agree that by sharing information will free up professionals to do
more skilled work, and will give employers better value for money '...there 's no
doubt that e-commerce will provide lower costs and better project turnaround. It's
a realigning of the process ...its not about doing what we do on paper faster - that
is the tip of the iceberg - the real value is to redefine the process in a more
effective way.' Therefore, in order to obtain the maximum benefits of the PIC, the
following have to be ascertained: -
e Maintain a partnering and preferred suppliers relationship system
e Align each company's business process to the system

e More training to fully use the system and of its benefits

7.9 Conclusion

The emerging need for generic guidelines for the UK construction industry in the
assessment of new design and construction project processes was made clear in

chapters 1 through to chapter 4 of this thesis. The summation of “best practice’ in
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the literature reviews (chapters 2 & 3) contributed to the development of a PPE
framework to assess the benefits of implementing a new project process (chapter
6). This chapter presented and discussed the implementation of the framework as
it was applied on the Castle Vale project, to assess the benefits of a new project
communication process, namely the PIC. The PIC, is in essence, the legacy
archive of the Process Protocol and aims to outweigh the ‘traditional’ flow of
design and construction information. This case study tested the validity of the
framework and in addition, substantiated many of the perceived benefits of the
Process Protocol through empirical evidence, such as a whole project view and

co-ordination.

The need for such guidelines were amplified by the approach of the Castle Vale
project team to the researcher for assistance in the performance measurement of
their new project communication process. In this case study investigation, many
of the Steps of the PPE framework were implemented, although the application of
Steps 4 and 5 were restricted somewhat due to the nature of the construction
project and time constraints; the researcher only commenced investigation
towards the end of the project. By means of the framework, the immediate
benefits of adopting the system were identified and measured against project team
implementation barriers in order to ascertain a balanced performance perspective.
The metrics were measured in terms of time, cost and quality (the three traditional
indicators of construction performance): -
e A: To reduce the project's postal cost, this will be measured in terms of
time and cost and quality
e B: To reduce the project's printing cost, this will be measured in terms of
cost and quality
e C: To reduce the number of drawing revisions, as the PIC should
encourage greater integration of the project team members, this will be
measured in terms of quality
e D: The effects/ cost of using the PIC, this will be measured in terms of
time, cost and quality
e E: The effective use of the PIC, this will be measured in terms of time and

quality
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The findings demonstrated that by using the PIC, significant tangible and
intangible savings were reaped; over £6000 alone on stamp and envelope costs
was saved on postal omissions of all project documentation, and this figure did
not include the labour intensity costs of the procedure. Moreover, nearly all of the
survey questionnaire respondents believed that the PIC had assisted the project in
terms of co-ordination and communication channels. In addition, many of Process

Protocol’s key principles were confirmed in varying degrees.

Following the completion of this case study, through the invaluable benefit of the
PPE framework, the PIC has since been implemented company-wide across the
client’s construction projects. This enforces the benefits of the PIC and further
amplifies the validity of the PPE framework. It must also be noted that the method
used to model the PPE framework was particularly helpful since the steps were
self-explanatory and like the Process Protocol model, allowed project

customisation.
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CHAPTER 8: BRITANNIA WALK CASE STuDY

8.1 Introduction and research objectives

This case study investigates the Britannia Walk project, London, which aimed to
develop social and key worker housing, speculative offices, a pharmaceutical
manufacturing unit (PMU) and car parking facilities. The project was a
collaboration effort between Alfred McAlpine Special Projects (AMSP), the
University of Salford and the Department of Environment, Trade and Regions
(DETR) to implement and evaluate the principals of the Process Protocol. The
PPE framework, developed in Chapter 6, was used to assess the success of this
‘new’ design and construction process. In doing so, the value of the Process
Protocol was also assessed. The need for such a framework was described in

chapters 1 through to 4.

This chapter describes the research methodology undertaken to test and validate
the PPE framework and provides a discussion of the issues arising (many of
which reflect the unpredictable nature of the industry) that have prohibited the full
implementation of the protocol. The investigation is based upon workshops,

interviews and a survey questionnaire.

8.2 The project context

The Britannia Walk project was selected in June 1999 (although Hackney
Borough Council was first approached in 1996 to develop the site, which was at
the time an NCP car park), as part of the DETR’s Partners in Innovation (PII)
research programme to test the effectiveness of the Process Protocol. Britannia
Walk was considered to be worthy of studying due to its unusual project
organisation and development characteristics (see Table 8.1 and Figure 8.1); it is a
project of various developments with several clients and stakeholders. The
principal clients were Islington and Shoreditch Housing Association (ISHA) and
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Moorfields Eye Hospital NHS Trust, who each employed separate project
management consultants; ISHA is represented by Bailey Garner, and Moorfields
by Hunter and Partners. The complexion of the project was amplified since some
of the project team members had a financial stake in certain aspects of the
development. For example, AMSP funded the development of Block H, and was
also the main contractor and Project Manager on the project; JCMT who are the
main project architects would take possession of Block A on completion and also
contributed private finance to the scheme (to which Propylion Ltd was
subsequently founded). In addition, during the construction stage ISHA had sold
the key worker development to Kennington Housing Trust (KHT), which
particularly impacted the project. KHT had their own specific requirements that
needed to be incorporated into the design, subsequently causing additional delays
to the project programme. Implementation of the protocol commenced in October
1999 during the construction stage of the development.

Accommodation Details Funding
General Needs 27 1-bed/ 2-person flats Corporation of London Social
16 2-bed/ 4-person flats Housing Grant & Private Finance
3 4-bed/ 7-person maisonettes (ISHA and KHT)
Key worker housing 2 1-bed flats Private Finance (ISHA and KHT)
5 2-bed flats
23 3-bed flats
4 4-hed flats
Pharmaceutical Includes plant areas and English Partnership and Private
manufacturing unit ancillary offices Finance (Moorfields Eye hospital)
Speculative offices -  Ground & first floor: 1 office Private Finance (Propylion and
Block A unit of 311m? useable space AMSP)

Second, third and fourth floors:
each with 2 work units of
between 71 and 11 m?per unit

Workforce offices - Five storey office block totalling  English Partnership
Block H 1450 m? with 15 underground

car park spaces

Table 8.1: Description and funding arrangements
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Block &

Figure 8.1: The Britannia Walk development

Figure 8.1 illustrates an outline design proposal of the Britannia Walk
development; it is split into eight separate blocks and wrapped around a central
courtyard, with the pharmaceutical manufacturing unit and car parking facilities
being housed in the basement. Although a considerable amount of design work
had already been undertaken once it was decided to adopt the Process Protocol,
the final contracts between the stakeholders were not in place. Figure 8.2
illustrates the project organogram as it stood when the Process Protocol was first

applied to the development.
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Figure 8.2: Project organogram, November 1999

8.3 Research methodology

The DETR and AMSP led the development of the multiuse project, and with
assistance from a small consultancy company (P3KT, who acted as the Process
Manager for the project), implemented the ‘new’ design and construction project
process, namely the Process Protocol. However, by the time implementation
began, the project was already in Phase 5. Therefore, it was decided to only apply
certain elements of the model as and when required as not to disrupt the
development. The project team and the Process Manager used the Process
Protocol guide and final report (Kagioglou et al, 1996a; Kagioglou et al, 1996b) to
implement the deliverables of the research project, somewhat independent from
the developers (the University of Salford) to reduce any inherent bias. The
University of Salford, hence the researcher, was deployed during the construction
stage (Phase 8) to evaluate the effectiveness of the Process Protocol as it was
implemented on the Britannia Walk project, to which the PPE framework was

agreed and adopted. The research methodology of this case study followed the
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steps of the PPE framework as illustrated in Figure 8.3 and is described below in
the following section.

PPE Framework as applied to Britannia Walk

Identify The
Need Behind
Selection Of
The Process
Protocol

Derive Project
Process
Performance
Measures

Conduct
Project
Process
Performance
Measurement

Revise Project

Process
Performance
Measures

Use Findings
To Inform And
Improve Future|

Projects

Interviews and Derive from Observe and Conduct further Recommendations
workshops with data gathered thus analyse the Process analysis by made but not
project team; analyse] far; confirm with Protocol as developing and analysed
project project team implemented on subsequently
documentation Britannia Walk analysing an

attitudinal survey

questionnaire

Figure 8.3: PPE framework as applied to Britannia Walk

8.3.1 Step 1: identify the need behind the selection of the new project

process

The initial stage of project tracking and analysis was to identify the reason behind
the selection of the Process Protocol, as made by the DETR and AMSP. This was
achieved by regular visits to the site and by attending project meetings to gain a
clear insight into the project. The observant role of the researcher was felt to be
best suited as to not influence or hinder the project team’s implementation of the
Process Protocol. Access was also granted to view all project documentation, and
since the role of the researcher was management driven, there was much co-
operation from the project team. A series of interviews with the Project and
Process Managers was conducted to ascertain the areas of the project where the

Process Protocol was applied.
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8.3.2 Step 2: derive process performance measures for the project

The project communication performance measures of the Britannia Walk project
were derived from the information gathered from the project documentation and
interviews with the Project and Process managers. The metrics considered the
following issues: -

e The need behind the selection of the Process Protocol over other such
processes by the DETR and AMSP, as previously identified in Step 1 of
the PPE framework

e The implementation issues of the Process Protocol to the project team;
how and to what extent it was operationalised

e Best practice advice in the literature

In doing so, the researcher concurrently identified: -
e The data required for each measure
e The formula for data retrieval
e The source or collection device to retrieve the required data

e How to convert the data into the required format for analysing

Once the project process performance metrics was derived, they were subject to
review by the DETR, the Project and Process Managers. Amendments were made,
which were also subsequently agreed in order to gain acceptance, commitment

and co-operation before they were rolled out to the project.

8.3.3 Step 3: conduct project process measurement

Once the project process performance measures were agreed, the researcher
conducted measurement. This was achieved by primarily observing the
progression of the project, by noting the impact of the implementation of the
Process Protocol, attending project meetings and reviewing the relevant project
documentation. Two workshops were also arranged, with both the design and the

construction team, as to gain different perspectives of the implementation of the
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model. The Project and Process Managers were present during both workshops,
which were analysed to form the founding for this report.

8.3.4 Step 4: continuously revise project process measures

During the measurement stage, Step 3, it became apparent that additional
intangible issues would benefit the evaluation of the ‘new’ project process.
Therefore, an attitudinal survey questionnaire was developed. Again, the DETR,
the Project and Process Managers agreed the contents of the survey before it was
distributed to the project team members; the amendments suggested were
reviewed and subsequently incorporated. A full copy of the questions can be
found in Appendix C.

The attitudinal survey questionnaire was distributed by the Process Manager to
the main project participants, which was later followed-up by numerous telephone
calls by the researcher due to a lack of response. In total, there were only 6
responses. This may be due to the fact that at the time of deployment, late during
the construction stage, many of the original team members who were involved in
the implementation had left the team. The researcher, Process and Project
Managers felt that newer members of the project team would inevitably skew the
results, as they did not fully understand the original objectives of the
implementation project. The results were analysed in terms of percentages, which
ideally suited the project team. Some of the respondents were later contacted by
phone, to further amplify upon their responses.

8.3.5 Step 5: use findings to inform and improve future projects

As measurement was conducted during the construction stage of the project, the
researcher could only identify improvements to the project process; the timescale
of the project did not allow them to be implemented and condescendingly

assessed. Many of the improvements were suggested by the project team through
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a workshop that relayed the findings of the analysis of the protocol, with both the
design and construction professionals of the project team.

8.4 Implementation of the protocol

The PII funding to implement the Process Protocol on the Britannia Walk project
was not granted until Phase 5 of the development. At this late stage of the
construction project, the Project and Process Managers considered it to be
inherently difficult to fully implement the model. Therefore, the areas of concern
of the project that required improvement were identified, to which the principles

and key deliverables of the Process Protocol was applied.

8.5 Project process performance measures

The aim of the Britannia Walk case study is to provide the empirical evidence, by
using the PPE framework, to substantiate certain Process Protocol (new project
process) implementation features. The protocol boasts six key principles of
project improvement. Certain aspects of the process, as detailed in Table 8.2, were
executed on the project to corroborate such, and which in turn will be used to
assess improvement. The success of these metrics will be assessed in comparison

with tracking the implementation of the protocol.

Key principles Method

A whole project view Process execution plan — project process map
A consistent process Project execution plan — information-requirement schedule/
Co-ordination production process map, procurement plan

Stakeholder involvement/ Stakeholder list

teamwork Communication strategy

Progressive design fixity Grouping design elements/ fixity

Feedback Through a workshop; not measured

Table 8.2: Performance metrics of the Britannia Walk project
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8.5.1 Process execution plan

Although the “process’ information of the project on Britannia Walk was sparsely
documented in various reports, the Process Manager developed a process map as
part of the process execution plan of the Process Protocol. There were no process
maps in play at the commencement of the implementation project during Phase 5,
and its introduction became the project’s first key deliverable. The map aims to
set out the work to be done on the project in a coherent and comprehensive
manner, becoming a ‘complete’ tool to illustrate the high-level/ key deliverables

and project activities that need to be undertaken during the course of the project.

8.5.1.1 Project process map

One of the key principles of implementing the Process Protocol was to
communicate the process strategy to the project team; mapping the intended
project process and identifying the responsibilities for the delivery of the required
information achieved this. The map aimed to communicate this information in a
simple, transparent and co-ordinated manner, in order to provide a common focus
or frame-of-reference for the project by allowing the whole team to see what they
should be doing, what is being done and what has to be done during specific

project phases.

The project had often fallen behind schedule before the Process Protocol was
implemented. The workshop participants and project documents revealed that this
was mainly due to: -
e Poor communication between main clients and their respective design
teams
e Delay by the clients in responding to proposals from the project team
e Unknown start on-site date leading to reduced sense of urgency and
reduced priority
e Lack of formal contract between employers and certain consultants,

leading to increased risk and greater frustration
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After discussions with the Project Manager, the client and their representatives, it
was agreed that it would be useful to produce a process map that identified the
key design information required to counterbalance this slippage. The Process
Manager led this development. The key project elements were placed on the
process map, a timeline was also included on the request of the management team

and the appropriate stage gates were identified.

Four project process maps were produced in total as part of the implementation
project, in an attempt to address the slippage in the delivery of required project
information. Four versions were developed because the map itself was static,
being paper-based, and required constant updating as the project progressed.
Figure 8.4 illustrates the fourth and final project process map; it provides an initial
description of the project process. It is clear from Figure 8.4 that the phases on the
Britannia Walk project were not modelled on the ten phases of the Process
Protocol, but rather on the three main phases (pre-construction, construction
substructure and construction superstructure). This was due to fact that
implementation of the Process Protocol began during the outline-feasibility stage,
and there was little project documentation relating to the earlier phases. The stage
gates signified the suitable times for the project meetings, which were positioned
on the map at points when a number of packages of information were required and
consequently needed a major review. The intention of the stage gates as identified
on the maps was to operate them as formal stage reviews according to the
protocol. This would require involvement of the clients (both principal clients)
and the project team. However, because of the complexity of the project, coupled
with the fact that the majority of the information required was fundamentally
dealing with design information, it was decided to operate these formal review
meeting as design meetings, which unfortunately involved the client
representatives and not the clients themselves. Further, the protocol was
considered to be too generic to be of use at an operational level, therefore, mini

stage gates/ meetings were subsequently introduced.
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Figure 8.4: Britannia Walk project process map
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The project process map received positive feedback during the analysis
workshops, particularly since it was simple to understand. However, it’s
usefulness was somewhat limited as it only remained relevant for as long as the
information or dates were accurate, and unfortunately, it was not constantly
updated during the course of the project due to time and cost constraints. A live
project process map would have been more appropriate, which could easily be
accessible over the Internet, to aid project navigation and to enable the “drilling
down’ to the operational processes. The map did, however, enable the project
team to collectively discuss the co-ordination/ priority of the project deliverables
in time for the stage gate/ phase review, thus improving project monitoring. This
connotation of role and responsibility, to satisfy the requirements of the phase
review as opposed to traditionally completing the work item in isolation, seemed
to have improved the working relationship of the team. Further, this activity also
inspired the project engineers to refine the project deliverables in greater detail in
accordance with the phase reviews. The participants of the workshop felt that the
introduction of the stage gates and deliverables at the outset would have increased
the hit-rate of the project deliverables, through greater project visibility and co-

ordination.

8.5.2 Project execution plan

The complexity and size of the project made it difficult for the Project Manager to
control and monitor the project’s progress. The project process map, as part of the
process execution plan, did aid co-ordination but it was felt by the project team
that a more detailed document was required for the complex construction stage.
Further, due to the early involvement of the contractor on the project, there was a
strong emphasis on ensuring that the relevant information was produced to enable
production activities to be undertaken as early and as efficiently as possible.
Therefore, a project execution plan was devised as part of the implementation of
the Process Protocol, to structure the work at hand. The project execution plan

comprised of an information-requirement schedule and a production process map.
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8.5.2.1 Information-requirement schedule and production process

map

In order to monitor the significant work items during the construction stage, an
information-requirement schedule and production process map was developed as
part of the Process Protocol to aid the execution of the project, in particular: -

e The information had to be available to ensure that the contractors could
obtain realistic quotations from the subcontractors and suppliers regarding
the specific work packages

e The information had to be provided to ensure that the package could be
efficiently fabricated/ built on-site with the minimal amount of delay and/

or revision

It is clear that in both instances, the quality of information is crucial, but the same
information is not necessarily required for both. Further, it was the differentiation
between the information required for procuring the work items and the
information required to actually construct the different aspects of the building,
which became problematic to control as the project progressed due to its inherent
complexity. Therefore, in order for these two aspects to be effectively satisfied, an
information-requirement schedule was developed and implemented by the Process
Manger (see Table 8.3). This schedule replaced the usual clarification of the

required information at the design team meetings.

Deliverables Dates Action Current

agreed Status

Pre-construction phase

1.1 Employers requirements documents

1.2 Contractors proposals

1.3 Final basement dimensions

1.4 Superstructure dimensioned architectural layout

1.5 PMU dimensioned architectural layout

1.6 PMU: Plant locations and service requirements

1.7  Overall outline specification and materials

1.8 Tower crane layouts and loadings
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1.9  Outline structural design, column, pile locations and

loadings

1.10 Piling design and layout

1.11 Statutory authorities: services, water storage

1.12 Setting out details and datum’s

1.13 Co-ordinated below-ground drainage with sub

structure

1.14 Prepare construction health and safety plan

1.15 Initial submission for building regulations approval
1.16 Start on-site

2.0  Construction phase - substructure

2.1  Final details for all foundations, pile caps and beams

2.2 Final details for below ground drainage and services

2.3 PMU: Final details of builders works requirements
2.4 Confirm lift details

2.5  Final details for PMU basement structure

2.6 Final details for car park basement structure

3.0  Construction phase - superstructure

3.1  Final structural details & bending schedules

3.2 Final details for top floor steel framing and roof

construction

3.3 Final architectural details for elevations, detail
sections, masonry & window details & cladding

3.4 Final M&E layouts

35 Final architectural details for finishes, floors, walls,

ceilings, fixtures and fittings

4.0  Pharmacy manufacturing unit

Final details of services and fit out requirements

Final details of service shaft structure

5.0 External works

5.1  Finalise details for hard and soft landscaping

Table 8.3: Section of the information-requirement schedule

The design deliverables of the information requirement schedule were decided
upon after close examination of the construction programme. These were

sequenced depending on when the information was required for construction of
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the sub structure, PMU and the superstructure, for each individual building block
and also after deciding on appropriate lead times. The deliverables decided upon
were as follows: -

e Structural design drawings

e Piling design

e Piling works for construction

e Foundation works for construction

e PMU steel work, including the service shaft

e PMU substructure

e Superstructure - block A

e Superstructure - construction block E

e Superstructure - construction block H

e Superstructure - construction blocks B, C and D

e Superstructure - construction blocks F and G

For each of the above deliverables, a drawing identification number allocated by
the schedule composed the specific design information that was required to
complete each illustration. After consultation and discussion with the design team,
the deliverables and their owners required for completing each constituent
drawing was agreed by all parties involved before the project process map was
fully implemented. The schedule had a positive impact on the project. At the first
design team meeting to which the schedule was presented, the team members
immediately started to discuss the provision of information from other disciplines.
It seemed that they were now focusing more on hitting the deliverable as opposed
to the information solely relevant to them. It was interesting for the researcher to
observe the change of behaviour of the participants and the immediate success of
the Process Protocol. The members of the meeting openly asked others when they
would provide them with the specific information they required to complete their
part of the deliverable. Immediately they were prioritising the work that needed to
be done earliest in order to meet the requirements of the stage gate on time.
Therefore, the schedule provided the project team with assistance in the phasing

of the different developments on-site, in particular, it provided a clear outline of
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what and when information was required, and the key delivery dates from
suppliers.

Significantly also, the engineers adopted the same approach when providing their
design programmes to the rest of the team. The information requirement schedule
illustrated when the stage gates were due, and identified the drawings the

engineers were responsible and when they had to be provided by.

The schedule was updated on a regular basis, both by the Process and Project
Managers, making it easier for the Project Manager to monitor project progress.
However, the information that was required was forever changing making
changes to the schedule somewhat cumbersome. Firstly, the design team would
focus on finishing a certain aspect of work only to be told by the contractor that
another specific piece of information was required more urgently. Secondly, the
information being derived fed into many different aspects of work and at times it
became difficult to clearly see the chain of project activities and deliverables.
Thirdly, the role of the Project Manager was changed three times during the
course of the implementation project, each of which had a set of specific
requirements that only supplemented to the complexity of the project. Last, but by
no means least, client changes and the poor communication channel between the
client (e.g. Moorfields) and their representatives supported this need. The clients
and their respective project teams seemed to view their individual developments
almost separate to the rest of the development project. Therefore, a more strategic
way to represent the information was developed, through a production process
map that would incorporate the following in addition to the information
requirement schedule: -

e The project procurement programme: defined the production packages and
identified the key dates for when design information was required, when
enquiries had to be submitted to the suppliers/ sub contractors, and when
enquiries had to be returned

e Design review meetings: ensured that the design was right (in terms of
cost and buildability) by obtaining feedback from the specialist suppliers

and contractors. A meeting schedule needed to be produced, outlining
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when meetings would take place, whom should attend and what they
would address regarding the specific procurement packages

The production process map consists of ‘information strands’ that describes the
design and procurement process of each specific construction package in the
procurement schedule (see Figure 8.5). These strands link with the key activities
in the production stage, providing the Project Manger with a holistic view of the
design and production process for the given period for ease of project tracking.
The map also incorporates a time line in the same way as the design process maps
had done.

[ Start on site date for package

}Work Package and key contributors (Champion in bold)|

i Main package contractor |

} Off site start date |

[ Order by date |

Resource Management Activity

f Enquiry retum date |

i Enquiry issue date |

} Date All Sub contractor revisions required (Meeting) |

Design issue date (coordinated up to date design) |

Package specific Design cost review meeting |

} Intial technical review of design information |

Design Management Activity

}Progress of design team regarding specific delievrables|

Figure 8.5: Information strand of the production process map
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The Process Manager compiled each information strand of the production process
map by identifying the specific design information that needed to go into each
work package deliverable. The design team was asked to provide an estimate of
the progress of the work at each of the design meetings, stating how much of their
contribution had been completed and how long it would take to complete the
remaining work. This provided an overview of the progress of the project. Once
the information had been collated, a meeting was held to undertake a technical
review and to obtain a group assessment of the design package to ensure effective
co-ordination of design elements. A design cost review meeting then followed
with the presence of the quantity surveyor to clarify the expected cost of the
package prior to the design issue date. The two meetings were then scheduled to
allow enough time for any modifications or changes to be dealt worth prior to the
design issue date. This could range from between one and two weeks depending
on the package and its design complexity. The design issue date was viewed as
being cast-in-stone in order to try and achieve design fixity at the scheduled dates,

and so as to not have a knock on effect with the procurement programme.

Once each package price had been estimated and the team had agreed the
respective drawings, it was then issued as a formal enquiry to the respective
suppliers and subcontractors. Two weeks was given for a response from the
enquiry to return. Once this was received a date was set by which time any
subcontractor revisions would be required to be completed. After any
modifications or value engineering had been undertaken on the package and the
sub contractor revisions stage was completed, an order was placed with the
relevant suppliers at the correct time to allow them to successfully order/ fabricate
the required package elements. This off-site start date was scheduled after
consultation with the package contractors to enable sufficient time for preparatory
work prior to the final on site start date. The main work packages that were
identified on the original project procurement plan consisted of the following
work package deliverables: -

e Groundwater and drainage

e Piling

e BWIC and incoming services
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e Structural steelwork (substructure and shaft)
e Concrete frame and floors

e Screeding and waterproofing

e M&E mains installation

e Brickwork and blockwork

e Scaffolding

e Lightweight steel frame

e Roof coverings & rainwater installations
e Windows external doors and screens

e Metal work including balconies

e Wall cladding

e M&E installations

Each of the information strands were then combined and mapped into the
production process map according to their on-site start date along the map
timeline. The key construction packages, as described by the construction
programme, were also included in the map so the project team could quickly
identify when the work package deliverable was due to start on-site and what
other activities would be in progress at the same time. The analysis workshops
concluded that both the information requirement schedule and the production
process map benefited the project. In particular, the map operationalised the
schedule and provided a greater co-ordination of the design, procurement and
production information, through increased transparency and visibility of the
production process. The Project Manager utilised the production process map to
help structure and visualise the critical information and to help to track and
monitor progress by ensuring meetings were scheduled at the correct times and
that information was submitted in accordance with the design, procurement and

production programmes.

However, the benefit of the map was limited in that any slippage in the delivery of
the design information and any resultant change to meeting dates had to be
rescheduled manually, as the map was static/ paper-based. Although this was not

an insurmountable problem, the efficiency of the tool could obviously be
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enhanced considerably by automating the map so that it can be dynamically
updated. Of greater significance however, the workshop participants believed that
the success of the use of the map and constituent information strands was
hindered due to the familiar situation of the contractor asking the design team to
redesign packages so that they could meet the required budget. The design team
was not always sure what was the target budget and the subsequent rework was a
cause of continual frustration. With a more open-book approach to these packages
a large amount of rework could have been avoided, as the design team would be

more informed of the budget to which they were designing.

8.5.3 Stakeholder list

An initial prioritised list of stakeholders of the project was produced in August
1998 as part of the original planning submission. However, only internal
stakeholders, those with development interests in the project, were identified and
their requirements captured. No omissions were made of external stakeholders, as

suggested by the Process Protocol.

Problems arose, particularly on-site when construction work began. Residents in
the vicinity often complained of the noise during certain times of the day, and the
issue was only resolved once a formal meeting was arranged and the problem
discussed. The identification, requirements and prioritisation of all stakeholders is
a key deliverable of the Process Protocol; it aims to address any potential
hindrances to the project at the onset. The workshop participants collectively
agreed that the stipulation of all stakeholder interests is apparent, and should be
defined and possibly addressed in the project brief. Moreover, the full benefits of
this process were not substantiated since it was felt too late to introduce such a

measure.
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8.5.4 Communication strategy

Prior to the implementation of the Process Protocol, the exchange of information
on the project was felt by the workshop participants to be inadequate due to the
complexity and size of the scheme, in particular, with the distribution of drawings
to the nominated recipients. The actual mechanics of how the information should
be communicated and exchanged was not effectively defined at the outset, posing
a key problem area for the project. It was agreed that all documents should be sent
to the Project Manager for verification, but this was bypassed on several key
occasions. The obvious repercussions to the project of this missed procedure
became duly obvious when the work was delayed when there was no immediate
consent from the Project Manager. Moreover, it was not only the Project Manager
who did not receive the relevant project documents. There were frequent
disagreements between the team members regarding if and when certain
documents should have been received. Further, drawing revisions and versions

added to this confusion.

The workshop participants felt that the exclusion of various parties from the
drawing circulation was primarily due to the close working relationship between
the architects and the engineers, who would attempt to resolve design issues
between themselves. Problems would arise at design meetings when documents
would be discussed to which the neither contractor or Project Manager had
received. The contractor would then become concerned that they were not being
kept informed and that their early involvement on the project was not exploited
effectively. Also the different architects catering for different client requirements’
added to the complexity, particularly since the various organisations were rarely

all round the same table at the same time.

To combat these problems, a drawing distribution matrix was developed as part of
the Process Protocol communications improvement strategy. The matrix clearly
indicated who should receive and comment upon specific types of information.
However, as the project progressed, it became cumbersome to constantly update

the matrix since it was paper-based/ static. Therefore, it was decided to introduce
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an IT drawing control system to the project, not only to ensure quick responses
and decision-making but to encompass effective auditing as well. This notion in

part follows the legacy archive of the Process Protocol.

Although there were initial discussions regarding the utilisation of a structured e-
mail system by the client representatives to combat the problems of information
exchange prior to the implementation project, no formal solutions were
introduced. Many of the project participants did not have a personal e-mail
account. This meant that although messages could be received, the potential for an
EDI (Electronic Data Interchange) system would be particularly problematic at
such a late stage in the project as a significant upgrading of existing IT systems
would be required. Further, the incompatibility of software systems caused
significant problems. There was no attempt at the beginning of the project to co-
ordinate the different systems so that they could be utilised harmoniously

throughout the whole project team.

A more effective communication strategy was adopted during Phase 6 of the
project with the employment of the RSUK Quality Management system (RSUK is
merely a drawing distribution system that enables team members to view, and
comment on drawings from other design disciplines, it does not fully represent the
implications of Process Protocol’s legacy archive). The system was selected by
key project team members and managed by the Project Manager throughout the
duration of the project. The system was seen to be of benefit to the workshop
participants principally in terms of receiving/ monitoring drawing exchanges as
there was less confusion regarding revision and version numbers. They also felt
that they received documents much earlier due to the electronic exchange of
information instead of paper mail, but was considered inferior to the actual
exchanging of CAD files by either disk or via e-mail. The system did not however
dramatically reduce the slippage in the delivery of packages of design information
and the problems in attaining design fixity, which was largely due to continual

changes to the brief.
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8.5.5 Grouping design elements/ fixity

After the implementation of the information requirement schedule and the
subsequent project process maps as part of the Process Protocol, it became
apparent that slippage in the delivery of the pre-identified information somewhat
persisted. Although project slippage was reviewed at each design team meeting,
68% of design information was provided later than the initially agreed date (this
figure was calculated using the actions and task-completions of the meetings).
This was due in part to the persistently changing client requirements, particularly
with the emergence of a new client, KHT, and their aspirations during the
construction stage. However, it was also evident that the team was not
communicating the project information seamlessly and at times, incorrect
drawings were passed around. This, coupled with simple delays, such as not
sending the information on time (which occurred frequently from one of the client
representatives who seemed to have to suffer long delays in obtaining agreement
on decisions from their client), resulted in the cycle of information flow being

slowed considerably.

In order to address this problem, the design information was grouped into
deliverables, the content of which were made up of specific drawings. Instead of
asking for the provision of separate drawings, the Project Manager asked for the
provision of completed deliverables, which required the input of various design
organisations. The pre-construction phase of the project was then broken down
into mini phases to effectively manage the project, thus consisting of the
following: -

e All layouts confirmed

e Piling pile caps and ground beams

e Steel work to PMU

e PMU substructure

e Superstructure: structural concrete details

This fixing of design elements improved the slippage of the project, and allowed
for the changing requirements of the clients. The workshop participants strongly

- 254 -



Chapter 8: Britannia Walk Case Study

felt that without this provision in place, the project would have fallen well behind
the proposed targets.

8.6 Attitudinal survey questionnaire

Step 4 of the PPE framework stipulated examining and revising the project
process measures of the Britannia Walk project. Therefore, it was decided to
further examine the views and beliefs of the process strategy as implemented on
the project through an attitudinal survey questionnaire. A full copy of the
questions can be found in C.1 of appendix C. Telephone interviews with the
respondents followed the analysis of the results as to ascertain a clearer
understanding of their responses. The results are detailed in the following section.

Only 14 questionnaires were issued and subsequently returned. This low sample
was accredited to the fact that the project team at the time of survey (late
construction stage) were new to the project and were not fully aware of the
Process Protocol implementation project. The results may have been skewed if the

questionnaire was sent to the whole project team.

8.6.1 Results

The first section of the survey questionnaire relates to the use of processes in each
of the respondent’s own companies. This was to gain a clear insight to the
respondent’s familiarity with ‘process management.’ It is clear from Figure 8.6
that the all of the survey questionnaire respondents were familiar in using process
to manage construction projects in their own individual companies. Further, this
result was substantiated with the strong correlation of using a consistent project
process; this result follows the same trend as illustrated in Figure 4.5 of the
diagnostic survey questionnaire. Therefore, the notion of working to a set of
processes and procedures was not new to any of the team members, more rather,

any discrepancies to the implementation the Process Protocol could be directly
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attributed to the introduction of the ‘new’ project process rather than the “process’
method of working.

90

80+

70+

60
§ 50+ B am familiar with using
5 40 process to manage
> construction projects

30+

20+ OMy company has a

consistent project
104 process
0,
< < N o <
Q‘@ 6‘6 \,@ @ @Q}
> > & o <
N N &
O N
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Figure 8.6: Survey questionnaire results to the use of processes

The project processes of the survey questionnaire respondent’s companies, more
often than not, were changed and adapted to each individual project, as illustrated
in Figure 8.7. However, the results of the change/ adaptation of project processes
are fairly varied across the agree, uncertain and disagree criteria, and hence there
seems to be a lack of consistency in the response. This result indicates that the
project team is somewhat familiar to new working practices and should readily
adopt the Process Protocol. Moreover, all of the results were similar to that of the
diagnostic survey questionnaire (see Figure 4.6 and 4.7).

- 256 -



Chapter 8: Britannia Walk Case Study

70+ oZ
60
50
% 40 B We rarely change the project
g 301 process .
OWe often change the project
20 r process
10- B We adapt the project process
0 for each individaul project
q&e Q@e &\,&0 q&e q@e
> > & > &
N & §
S N N
«© N
2 Q
e

Figure 8.7: Survey questionnaire results to the adaptation of processes to
a project

The survey questionnaire responses to ‘the project process is always defined at the
beginning of the project process’ and ‘we never omit steps from the
predetermined project process’ is somewhat varied. In both instances, the
response across the selection criteria is uniform in each of the respondent’s
companies. Although 50% of the respondents agreed or strongly agreed to the
predefined project process, there was also a significant amount of uncertainty and
disagreement. Likewise, 50% of the respondents disagreed to the omitting of steps
in the process, and the rest were uncertain or agreed. Moreover, the results in
Figure 8.8 mimic that of Figures 4.8 and 4.9 of the diagnostic survey

questionnaire; thus reaffirming the trend of construction practitioners in the UK.
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Figure 8.8: Survey guestionnaire results to the definition and operation of

project processes

The majority of the questionnaire respondents believed that it was not clear at the
front end in their own individual companies how the project process will be
managed (see Figure 8.9), in a similar fashion to the result of the diagnostic
survey questionnaire (see Figure 4.10). However, regular project reviews were
always conducted throughout the project. This suggests that although at the start
of the project it was not always apparent who was leading the project, it was
always instinctive that reviews will be conducted. The two responses are
somewhat contradictory to each other, in that if there was no clear project leader

then how were reviews and project decisions to be made.
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Figure 8.9: Survey questionnaire response to the management and

reviews of the project process

Figure 8.10 illustrates that 20 — 40% of projects in the respondent’s companies, go
through a consistent process. This result is supported by Figure 8.7, in that the
project process is changed and adapted to suit each individual project, and
likewise by Figure 8.8, whereby the project process was not always defined at the
outset. Clearly, a degree of notoriety in a consistent project process may help
improve project success (Latham, 1994). Moreover, this result somewhat mirrors
that of the diagnostic survey questionnaire in that 67% of the respondents agreed
that 60-100% of their projects went through a consistent project process (see
Figure 4.1).
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Figure 8.10: Survey questionnaire response to the use of consistent

project processes

The subsequent questions of the survey questionnaire relate to the execution of the
Process Protocol as applied to the Britannia Walk project. It appears from the
survey questionnaire that the “new’ project process was not clearly defined on the
outset of the implementation project (see Figure 8.11), although the roles in its
operation were clear. These responses are somewhat contradictory, and thus there
may be an anomaly in the results. If the project process was not clearly defined at
the outset, then how can the project participants understand their roles?

70+

60
B The project process was

50 clearly defined on the
Britannia Walk project
€ 40+
8
21;)_ 30 OMy role in implementing the
project process strategy was
20 clear at the outset
10+ E My role in implementing the
project process became clear
04 through the course of the
; 2 project
¢ & & ¥ ¢
> > & & <2
q\~\ RN & &
S »
X &

Figure 8.11: Survey questionnaire results to the implementation of the

project process to Britannia Walk
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Figure 8.12 details that it was the Project Manager/ Contractor who drove the
implementation of the Process Protocol on the Britannia Walk project. Further, it
is clear that the client’s representative and the architect were not involved in this
process. The client’s role in the implementation project was somewhat illusioned;
the majority of the questionnaire respondents were uncertain if the Process
Protocol was client led. This may be attribute in part to the strong support of the
‘new’ project process; it is typical that any innovation is either driven or heavily
supported by the client on construction projects. However, in the case of Britannia
Walk, there was more than one client and a new client emerged during the
construction stage of the project, who obviously were not involved with the
Process Protocol on the outset, and so therefore not all the clients drove the

implementation project.

H Client

OClient's
representative

percent

H The project
manager/
contractor

The architect

Figure 8.12: Survey questionnaire results to the drivers of the Process

Protocol on Britannia Walk

It appears from Figure 8.13 that the project processes was, more often than not,
changed on the Britannia Walk project throughout the course of the work,
although the response to ‘we rarely changed the defined project process’ and ‘we

often changed the defined project process’ was fairly uniform across the selection
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criteria (see Figure 8.13). This indicates that the survey questionnaire respondents
were possibly unsure to the definition of the project process, nor were familiar
with the process maps. However, any changes to the project process were quick

and easy to implement.

90
80
70 B We rarely changed the
60 defined project process
:,C: 50 OWe often changed the
% defined project process
L 404
30 B The project process was
204 easy to implement
101 E The project process was
o- quick to implement
S
\%{b
QQ

Figure 8.13: Survey guestionnaire results to the implementation of the

Process Protocol on Britannia Walk

Figure 8.14 suggests that none of the survey respondents had prior experience of
the Process Protocol prior to the implementation project. However, the principles
of the model were not sufficiently explained to the project team, as indicated by
uniform response across the selection criteria. Further, this stance is supported by
the response to the statement ‘the Process Protocol is easy to understand;’ the
results typically mimic that of each other. Moreover, all of the respondents did
accept the principles of the model. Thus ascertaining that the protocol was never
appropriately explained at the outset; if the project team agreed with the principles
of the Process Protocol then they would have readily adopted it.
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Figure 8.14: Survey guestionnaire results to the understanding of the

Process Protocol

The majority of the questionnaire respondents either agreed or strongly agreed
that by implementing certain aspects of the Process Protocol on the Britannia
Walk project, (see Figure 8.15) a whole project view, team communication and
co-ordination improved the success of the project. There was, however, a certain
degree of uncertainty in these categories due to the static nature of the tools
developed (i.e. paper based process maps and schedules). The project team
conceded that the use of progressive design fixity and an increased delivery
exchange did no doubt benefit the project, through the use of grouping the project

deliverables and introducing RSUK as part of the legacy archive system.
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| believe the process strategy and supporting process management procedures utilised on the project
provided the following benefits: -
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Figure 8.15: Survey gquestionnaire results to the utilisation of the Process

Protocol (part 1)

Figure 8.16 illustrates that 67% of the questionnaire respondents believed that the
Process Protocol improved stakeholder involvement, productivity and encouraged
the use of cross-functional teams. However, there was also a strong degree of
uncertainty or disagreement (33%) in the case of cross-functional team and
improved productivity. This was due to fact that only discrete deliverables of the
Process Protocol were implemented, and their benefit did not seem to affect the
rest of the project; as explained from the subsequent telephone interviews with the
respondents. This explanation was also given to support the result of ‘reduced
lead times,” in which there was equal consensus over the agree and uncertain
selection criteria. The project team was also uniform in their response in that the
model helped to focus on the client’s requirements over the strongly agree, agree
and disagree selection criteria. The telephone interviews confirmed that the
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deliverables of the Process Protocol did aid in the structuring of the project, but as
many of the models were static/ paper-based, it did not whole-heartedly cater for

the ever-changing needs of the clients.

| believe the process strategy and supporting process management procedures utilised on the project
provided the following benefits: -

percent
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Figure 8.16: Survey guestionnaire results to the utilisation of the Process

Protocol (part 2)

The questionnaire survey respondents all agreed that the deliverables of the
Process Protocol improved the delivery exchange of information, reduced risk,
provided a quicker response to client enquiries/ changes and increased client
involvement (see Figure 8.17). However, there was a significant degree of
revetment to the latter three criteria. The subsequent telephone interviews with the
respondents revealed that although the deliverables of the Process Protocol
provided a greater detail of clarity and understanding of the risk involved in the
project, this did not significantly reduce the risk. In addition, the deliverables

outlayed the changes made by the client in a more coherent manner, but they did
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not provide the mechanism for a more noteworthy improvement to occur. The
notion that the Process Protocol reduced rework and waste was not conclusive,
50% strongly agreed or agreed and 50% were uncertain or strongly disagreed to
the statement. On reflection with the respondents, the structuring and prioritisation
of the project information helped to reduce drawing revisions, but this could have

been improved if the team was more integrated.

| believe the process strategy and supporting process management procedures utilised on the project
has provided the following benefits: -

90—
83

80—

70

60—

percent

&
>
N & N
X 2 & > oe@ M strongly agree
& & ¢
on\\ R &8 @Q,% R Oagree
& 6@‘ R H uncertain
N .
Q;")Qo Odisagree
\ .
\lg} Ostrongly disagree
\’3\0
Q

Figure 8.17: Survey gquestionnaire results to the utilisation of the Process

Protocol (part 3)

Figure 8.18 indicates that 88% of the questionnaire respondents believed that if
the Process Protocol were fully implemented (all aspects and at the onset of the
construction project), it would benefit most construction projects. Perhaps the
results of this case study could have showed more positive results if the protocol

was fully adopted.
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B | believe that if the Process
Protocol was fully implemented,
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Figure 8.18: Survey guestionnaire result of the perceived benefit of the

Process Protocol

8.7 Summary of results

The PPE framework was used to test the key principles of the Process Protocol as
they were applied on the Britannia Walk project. Table 8.4 illustrates the founding
results, and confirms many of its perceived benefits. However, the full extent of
the benefits are somewhat limited due to the fact that the model was not
implemented until Phase 5 of the project, and more importantly, only certain
deliverables were implemented. Further, the workshop participants all agreed that
the inherent complexity of the project, with its many clients and stakeholders who
performed different roles, significantly affected the effectiveness of the model.

Process Protocol’s  Tested from observation, Tested within survey Results

6 key principles interviews and workshops guestionnaire

A whole project Process execution plan — “The project process was  Confirmed;
view project process map clearly defined on the maps need
A consistent Project execution plan — Britannia Walk project’ to be ‘live,’

process information-requirement (Figure 8.11) introduced
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Co-ordination

schedule/ production process

Provided a *...whole

at the onset,

map, procurement plan project view, improved partnering
team communication and  principles
improved team co- need to be
ordination’ (Figure 8.15)  fully utilised
Stakeholder Stakeholder list Provided “...increased Confirmed;

involvement/ Communication strategy delivery exchange, greater  other aspects
teamwork stakeholder involvement,  of the legacy
cross-functional teams archive
and improved delivery needs to be
exchange’ (Figure 8.15— introduced
8.16)
Progressive design ~ Grouping design elements/ Provided “...progressive Confirmed
fixity fixity design fixity’ (Figure
8.15)
Feedback (See section 8.7) Not measured Not
measured

Table 8.4: Summary of the benefits tested on the Britannia Walk project

8.8 Recommendations for future improvement

Step 5 of the PPE framework stipulated the gathering of lessons learnt to inform
future projects. The workshop participants all agreed that the ‘delay’ in the
implementation of the Process Protocol on the project and its inherent complexity,
limited the effectiveness of the model. The complexity of the relationships
between the key project contributors and the existence of several clients made it
difficult to identify one clear management authority that had executive control and
influence over the whole development. This became the root of many of the
problems encountered on the project and restricted the establishment of a cohesive
and well-integrated project team. In particular, the three key client organisations
rarely met at the same time and other team members seemed to attend the project
meetings as representatives of their clients and not as core project team members.
Therefore, it was difficult to identify the organisation that was responsible for

ensuring a cohesive team and for undertaking an overall co-ordination role.
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Although this is in part understandable due to the numerous clients and variety of

roles involved, a formal workshop should have resolved this issue by identifying

incentives, objectives and champions at an early stage. Moreover, the workshop

participants also believed that considerable improvement could have been reaped

if all aspects of the protocol were adopted, and if it was introduced earlier in the

project and if the following steps were taken. These steps were derived from the

outcome of a post-analysis workshop following the dissemination of the results of

this study: -

Early planning and agreement of a process implementation strategy:
crucial for any process to be effective. The strategy would impose a clear
direction for the project, in terms of roles and responsibilities, before any
contracts are set. This would particularly aid inexperienced clients who
have little knowledge of construction projects, such as with ISHA
Understanding of the terminology and principles: to ensure a common
understanding and agreement of the process objectives. This would bypass
much of the confusion experienced by the team members of Britannia
Walk

Buy-in from the whole project team: even with a well-structured process
strategy, a project will only be effectively implemented if the team support
it and adhere to it. The team must be involved in the planning of the
project to ensure a sense of ownership and subsequently buy-in
Communication: the objectives of the project need to be communicated to
the whole team to avoid marginalizing disciplines, as in the case of
Britannia Walk. A project communication strategy is vital for project
success, and needs to be defined and implemented at the outset. Moreover,
mapping the project process is an ideal method to communicate the
objectives to team, but it should be constantly updated

Standard deliverable sets: the structuring of project information into
clearly defined deliverables will assist in delivery, particularly if
participation is required from numerous team members. In addition, it is
important to have a standard method of representing the information so

that it can be reviewed easily
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e Project workshop/ induction: the Process Protocol was alien to the project
participants; it is important for the team to understand the approach for
buy-in. A workshop/ induction would have contributed to understanding
and acceptance. Further, it would have provided an opportunity for
participants to provide their comments on the Process Protocol, enabling
them to contribute to strategy development

e Top management commitment: commitment and drive from all senior

managers will enable buy-in of the new project process

Unfortunately, the above steps were only suggested and were by no means

implemented on the project. Therefore, their effectiveness was never measured.

8.9 Conclusion

This research investigation aims to develop a PPE framework (chapter 6) to assess
the effectiveness of implementing a new design and construction project process.
The drive for the tool was highlighted in chapter 1 through to chapter 4; process
modelling and learning from manufacturing was suggested as methods for
improving the performance of the construction industry. The literature reviews
and scoping study highlighted that the introduction of a new project process
should be accompanied by a mechanism to assess its impact, as there is currently
no specific device/ guidelines in the management arena to support this feat. The
research methodology in chapter 5 stipulated the need to test and validate the
framework in order to verify its applicability. The Process Protocol was used as
the founding project process to test the model; the Castle Vale project (chapter 7)
implemented the legacy archive, and in this chapter, the Britannia Walk project is

used to validate the framework and to substantiate the benefits of the process.

Aspects of the Process Protocol, as applied on the Britannia Walk development,
are detailed in this chapter. The tracking of the implementation project and its
performance analysis, using the PPE framework, provided a valuable insight into
how, and the many factors that hinder, the operationalisation of the ‘new’ process

model. These factors include the terminology, commitment, and understanding by
-270 -




Chapter 8: Britannia Walk Case Study

all project stakeholders. Nonetheless, it is clear from the case study that the
aspects of the Process Protocol that were adopted did benefit the performance of
the construction project, particularly by means of process mapping. Process
visibility of the work structure was immediately created, and thus improved
project communication and co-ordination. However, the advantages of process
maps would have been significantly improved and more apparent if they were not
static/ paper-based, but rather, could easily be updated and viewed henceforth by

the whole team (as described in the Process Protocol guidelines).

In summary, despite some implementation issues, this case study presents
empirical evidence to substantiate the benefits of adopting the Process Protocol,
although all the workshop participants felt that the project would have been
enhanced if the whole model were introduced in its entirety at the outset of the
project. However, the results of the survey questionnaire may not fully represent
the views of the whole project team, as only 14 members were available to
complete the study. Framed in these terms, the results can be considered

inconclusive.
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CHAPTER 9: DISCUSSION AND ANALYSIS

9.1 Introduction

The aim of this thesis was to develop a framework that could be used to evaluate
the effectiveness of implementing a new design and construction project process.
This was achieved by investigating the literature in the areas of project processes
(chapter 2) and performance management (chapter 3) in both manufacturing and
construction industries, with the aim of identifying best practice and transferring
them to construction. A scoping study was undertaken with companies within
both industries (chapter 4) to inform and support the direction of the research. The
literature reviews and scoping survey questionnaire was then used to develop, as
described in the research methodology (chapter 5), the project process evaluation
(PPE) framework (chapter 6). The PPE framework was subsequently tested on
two case studies that adopted various aspects of a new design and construction

process (chapters 7 and 8).

In both case study projects, it was the project team who were eager for assistance
from the researcher to measure the success of the Process Protocol, thus
confirming the timely and novel need of the PPE framework. Therefore, the aim
of this chapter is to critically review the validity of the PPE framework as it was
applied on the two case study projects. In doing so, the benefits/ key principles of
implementing a new project process (in this instance, the Process Protocol) will be

evaluated.

9.2 Cross case study analysis: the Steps of the PPE framework

The following section aims to examine the validity of the PPE framework as it
was applied on the two case study projects, namely Castle Vale and Britannia
Walk. As discussed in section 5.2.5.1.1, gaining access to construction case

studies alone is intrinsically difficult for a researcher, as projects usually outlast
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the duration of the research investigation. Added to this problem was the research
requirement to investigate case studies that adopted a new project process. The
two case study projects selected each implemented differing aspects of the
Process Protocol. The researcher played the role as ‘observer as participant,’
described in section 5.2.5.2.3, in order to avoid direct impact on the course of the
construction project. It is anticipated that the analysis of the case studies will
either refute or confirm the Steps and the subsequent validity of the framework.

9.2.1 Step 1 analysis

Table 9.1 illustrates the application of Step 1 of the PPE framework, namely the
identification of the need behind the selection of the new project process, on both
the Castle Vale and Britannia Walk case study projects. The selection and
implementation of the Process Protocol had already taken place at the time the
researcher commenced investigation in both instances. Moreover, as the
researcher’s role in each study was management driven, there was much
commitment and co-operation from the whole project team. This management

support made it easier to implement the PPE framework.

Identify the Implementation at Castle Vale
need behind
the selection

Implementation at Britannia Walk

of the new

project

process

proposed
benefits of the
new project

process

already been introduced to
the project at the time of
investigation

Data collection methods
included interviews with
Project and IT managers,
attending project team
meetings and reviewing

project documentation

Identify the e  The Process Protocol had e  The Process Protocol had

already been introduced to
the project at the time of
investigation

Data collection methods
included interviews with
Project and Process
managers, attending project
team meetings and

reviewing project
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Interview with the system
developer for a full
demonstration of the
operation and benefits

Interview with the client

documentation
Reviewed original project

proposal

Identify the
stakeholders
and their

requirements

The interview with the
Project and IT managers
identified the stakeholders
to the project

The managers subsequently
organised two workshops
with the stakeholders
(design team and the
contractors) to gain their
perspective of the system
Interview with the client to
ascertain client’s

requirements

The interview with the
Project and Process
managers identified the key
stakeholders to the project
Subsequently attended a
series of project meetings to
gain perspectives of the
project process

Reviewed original research
proposal to ascertain client’s

requirements

Confirm
alignment
between
business
strategy and

new project

process

Researcher was informed
that there was alignment
through the interviews with
the client and the Project
and IT managers; not

measured

Researcher was informed
that there was alignment
through an interview with
the Project manager; not

measured

Table 9.1: The application of Step 1 of the PPE framework

Identify the proposed benefits of the new project process:

One of the prime reasons for selecting the Process Protocol as the basis to test the

PPE framework was the researcher’s personal involvement in the development of

the second stage of the research project (see section 5.2.5.1.1). In particular, such

a tool would be timely and useful tool to support the uptake of research.

Nonetheless, it became clear at the onset of both case study investigations, that the
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researcher’s clear and concise insight into the ‘new’ project process affected the
implementation of the PPE framework. The identification of the proposed benefits
of the new project process was straightforward as the researcher was acutely
aware of them. This insight from one stance can be viewed as positive, in that all
benefits of the Process Protocol were fully understood and that no time was taken
to undertake this process. However, this clear insight may have perhaps hindered
the submission of this Step; if a project team member had applied the PPE
framework in each case study, then perhaps the same yields/ key principles of the
new project process may not have been suggested. In an attempt to reduce this
inherent bias, the researcher therefore reviewed the relevant project
documentation related to the selection and adoption of the process, and conducted
a series of interviews with key team members to try to surmount this bias.
Nonetheless, there is no evidence to determine the impact of the researcher’s
knowledge of the process against the implementation of the framework.
Moreover, the performance metrics as defined on the Castle Vale project are much
more explicit than the Process Protocol’s key principles, thus suggesting that the

researcher’s influence on the project was kept minimal.

Identify the stakeholders and their requirements:

The process of identifying the project stakeholders and their requirements was, by
comparison, the same for each case study. In both instances, the management
team helped to identify and arrange a series of workshops/ interviews with key
project team members to ascertain their perquisites of the Process Protocol.
However, the wording of this process is somewhat misleading and additional
explanation was required to the project team members. Stakeholders can refer to
those who are internal or external to the project; internal stakeholders are those
parties who are directly involved in the development of the project, such as the
client and the architect; external stakeholders include those who are going to be
impacted by the result of the project, such as the local community. The PPE
framework should refer only to internal/ project stakeholders, as they are in
essence the only stakeholders who are involved in the selection of the project

process. Therefore, it is recommended that this requisite needs to be made clearer
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in the model to allow the user to easily follow the Steps without any

misunderstanding.

Confirm alignment between business strategy and new project

process:

The confirmation of the alignment of the business strategy with the selection of
the new project process was not conducted on either of the case study projects,
although the researcher was assured of its accord by management in both
instances. Access to the appropriate strategy documents was not granted to the
researcher due to confidentiality and/ or they were not fully documented.
However, the researcher felt that there was a need for this Step. It cannot always
be assumed that there is always synergy between the selected process and the
business strategy prior to the execution of the PPE framework. The adoption of a
new project process may be a fad and its benefits may not entirely fit with the
direction of the business strategy; or in the case of Britannia Walk, the
government funded the execution of the Process Protocol in order to test its

validity. Therefore, this Step requires further verification.

9.2.2. Step 2 analysis

The application of Step 2, as applied on the case study projects, is illustrated in
Table 9.2.

Step 2: derive process  Implementation at Castle Vale  Implementation at Britannia

performance Walk

measures for the

project

Translate organisational Workshops with the Interviews with the
goals and requirements design team and the Project and Process

into process measures contractors helped to managers identified that
(consider the statement define the metrics only certain

of need for selecting the e The information deliverables of the
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new project process;
consider best practice

advice in the literature)

gathered in Step 1
formed the statement of
need

Best practice advice on
the process was not
sought; the researcher
already had a unique
insight into the Process

Protocol

Process Protocol was
implemented on the
project; these thus
became the metrics
The information
gathered in Step 1
formed the statement of
need

Best practice advice on
the process was not
sought; the researcher
already had a unique
insight into the Process

Protocol

Translate project
process implementation
issues into process
measures (assess the
project execution plan
and its effective
implementation; assess
the communication of
project process to the

stakeholders)

Workshops with project
team identified some
implementation issues
and the lack of training
for the operation of the
system

No formal execution
plan for the system was
deployed and so was
not measured. The
assessment of the
communication of the
project process was
achieved at the
workshops (see also
Step 4)

The interviews with the
Project and Process
managers identified
some implementation
issues; these were
further evidenced
during the attendance of
project team meetings
Both the effectiveness
of the project execution
plan and the
communication of the
project process were
addressed in the design
of the performance

metrics

Define appropriate
performance targets
based on project
requirements (identify
any relevant known
process capability;
identify competitor
performance; identify

client and stakeholder

No targets were
identified

No targets were
identified
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requirements)

Identify data required

Identified by the
researcher

Identified by the
researcher

Determine frequency of

measurement

Irrelevant due to the
time constraints of the

project

Irrelevant due to the
time constraints of the

project

Identify formula for
data retrieval (identify
source/ collection
device to retrieve the
required data; identify
how to covert the data
into the required
format; identify method
of storing and retrieving

analysed metrics).

Data retrieval involved
interviews, workshops
and telephone
consultations with the
system developer

The researcher
identified the format of
the data and the method
of analysis during
metric development
The storage of the
metrics for future use
and comparison was not

conducted

Data retrieval involved
interviews and
workshops, both
identified by the
researcher

The researcher
identified the format of
the data and the method
of analysis during
metric development
The storage of the
metrics for future use
and comparison was not

conducted

Define who measures
and responsibility for

achieving targets

The researcher
conducted all
measurement
No targets were
identified

The researcher
conducted all
measurement
No targets were
identified

Table 9.2: The application of Step 2 of the PPE framework

Translate organisational goals and requirements into process

measures:

In order to define the process measures for each case study, members of the team

were consulted through workshops and interviews to discuss the potential barriers

and opportunities of the new project process. Further, the need behind the

selection of the new project process, as identified in Step 1, was translated into a

statement of need and subsequently transformed into performance metrics.
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Moreover, it is during this Step that best practice advice in the literature should be
sought for a clearer understanding of the new project process. The researcher’s
clear insight into the model here proved to be a significant advantage as this was
not necessary, thus saving time. However, as stated earlier in section 9.2.1, the
same performance yields may not have been suggested if a project team member
had applied the framework.

Translate project process implementation issues into project

measures:

The second process in Step 2 of the PPE framework aimed to define metrics
related to the efficacy of the implementation of the Process Protocol. These issues,
which included the communication of the new project process to the project team,
were identified through interviews, workshops and attending project meetings on
both case study projects. The consideration of the effective implementation of the
project/ process execution plan into metrics was also proposed during this process.
However, as there was no plan in place at Castle Vale, it was not measured. This
is where the implementation of the PPE framework differed on the case study

projects.

The lack of a formal project/ process execution plan may have perhaps hindered
the uptake of the new project/ communication process at Castle Vale. This was
reflected by the requests of the workshop participants for the need of more
training of how to use the legacy archive/ system; perhaps then the benefits of the

Process Protocol would have been fully envisaged.

Define appropriate performance targets based on project

requirements:

The third process of Step 2 in the PPE framework involved defining targets for
each of the process performance metrics developed. This was not conducted on

either case study projects, partly because measurement would only be executed
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once, at the end of each project, and so any improvement techniques could not be
introduced as to reach the targets. In addition, it was difficult for the researcher to
identify any known process capability and competitor performance as to form a
basis for each target during the timescale of this thesis. Construction process
performance is not usually measured, and so the researcher would have had to
conduct a detailed and vigorous analysis of past and current projects similar to
that of Castle Vale and Britannia Walk to ascertain relevant data to inform the
generation of performance targets. Therefore, this step of the process also requires
further evaluation, and the need for staged/ progressive targets would be

confirmed.

Identify data required; determine frequency of measurement; identify formula for

data retrieval; define who measures and responsibility for achieving targets:

The next four processes of Step 2 were conducted concurrently in the
development of process performance metrics in each case study projects. The
researcher identified the data required for each measure as it was derived, with
assistance from the project team in both case studies. The frequency of
measurement was dictated by the time constraints of the project; the researcher
began investigation towards the end of each case study, therefore, measurement
could only be carried out once. However, it would have been interesting to be able
to compare the results of implementing the Process Protocol at the start of
implementation and at the end of the project. The researcher perceives that this
direct comparison would have clearly supported or refuted the adoption of the

new project process.

The researcher determined the formula for the retrieval of the data with assistance
from the project team. This involved identifying the source of the required
information, and how to convert and analyse the data so that it provided succinct
information to the project team. Unfortunately, due to the time constraints of both
projects, the metrics were not stored in a manner that could easily be used in a
continuous improvement programme that could inform and improve future

projects. Again, this is an area that requires further verification, although this
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should have been incorporated at Castle Vale since the client was considering the
use of the PIC on future projects.

It was agreed at the outset by management, that the researcher would conduct
measurement on both case study projects. No intervention into the project process
was undertaken, thus should have not significantly affected the course of the
project (see Figure 5.3). Perhaps team involvement in this process would have
increased process buy-in; according to Dixon et al (1990), greater team buy-in

into the process occurs through team performance measurement.

9.2.3 Step 3 analysis

Table 9.3 illustrates the extent in which Step 3 of the PPE framework was

implemented on the two case study projects.

Step 3: conduct Implementation at Castle Vale Implementation at Britannia

project process Walk

measures

Communicate e  The strategic objectives of e  The strategic objectives of

strategic the project were outside the project were outside

objectives, the remits of the the remits of the

performance researcher’s involvement researcher’s involvement

metrics and targets in the project; the extent in the project; the extent

to project team to which this was to which this was
deployed is unknown deployed is unknown

e  The performance metrics e  The performance metrics

developed by the developed by the
researcher was not researcher was not
communicated to the communicated to the
project team; it was project team; it was
agreed with the Project agreed with the Project
manager, IT manager and manager, Process
the client at the outset of manager and a committee
the investigation that any set by the DETR at the
measurement would not outset of the investigation
affect the project and that that any measurement
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the team members would would not affect the
not change their project and that the team
behaviour members would not

e No targets for each metric change their behaviour
were developed. e No targets for each metric

were developed.

Ensure e Notapplicable ¢ Not applicable
stakeholders

understand their

measurement role

(ensure training

requirements are

met)
Measure and e Conducted by the e Conducted by the
analyse the results researcher researcher

Table 9.3: The application of Step 3 of the PPE framework

Communicate strategic objectives, performance metrics and targets to project

team:

Step 3 firstly involves communicating the strategic objectives, performance
metrics and targets to the project team. Unfortunately, the client’s strategic
objectives of the project were not made apparent to the researcher on both case
study projects, so its alignment with the project process or its deployment to the
project team was outside the remits of the investigations (see Step 1). Further, no

process performance targets were set and so were not relayed to the project team.

It was agreed at the onset with senior management on both case study projects,
that the process performance measures would not be communicated to the project
team. This was so that any measurement conducted by the researcher would not
affect the course of the project and would not change the behaviours of the team
members. This is perhaps a negative stance on performance. First and foremost, it
is true that measurement should not significantly hinder the day-to-day operation

of any project (Dixon et al, 1990). However, more positive results may have
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resulted with project team awareness of the metrics. Conversely, this awareness
can cause dysfunctional behaviour (Brown, 1994) as the project team may work
harder in the only areas of measurement. Peters and Waterman (1982) capture this
stance in their infamous statement ‘...what gets measured gets done.” The
negative or positive impact to the project is here yet concluded and thus
contributes to the continuous performance debate.

Ensure stakeholders understand their measurement role; measure and analyse the

results:

The following two processes of Step 3 of the PPE framework involved ensuring
that the stakeholders understood their measurement role, and to measure and
analyse the results. As the researcher conducted all measurement in both case
study projects, the first of these processes was not apparent. Again, an improved
project and performance buy-in and involvement may have occurred if the project
team were involved in the measurement process. However, the risk of bias in the
results is reduced with an external party administering the measurement. This
factor, as stated earlier, remains undecided by experts in the performance

management field.

9.2.4 Step 4 analysis

Step 4 of the PPE framework suggested continuously revising the project process
measures derived in Step 2, so that best and improved process practice could

occur during the current and any future projects (see Table 9.4).

Step 4: Implementation at Castle Vale Implementation at Britannia Walk

continuously

revise project
process

measures

Repeat step 2: e  Metrics reviewed by the e  Metrics reviewed by the
identify and researcher and members of researcher and members of
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implement any
improvements

to the process

the project management
team

Identified that additional

the project management
team

Identified that an additional

conducted for the additional

metric

and metrics costing information was survey questionnaire was
required required
Repeat step 3 Measurement was Measurement was

conducted for the additional

metric

Communicate
revised
strategic
objectives,
performance
metrics and
targets to

project team

The strategic objectives of
the project were outside the
remits of the researcher’s
involvement in the project;
the extent to which this was
deployed is unknown

The revised performance
metrics developed by the
researcher was not
communicated to the project
team; it was agreed with the
Project manager, IT
manager and the client at
the outset of the
investigation that any
measurement would not
affect the project and that
the team members would
not change their behaviour
No targets for each metric

were developed

The strategic objectives of
the project were outside the
remits of the researcher’s
involvement in the project;
the extent to which this was
deployed is unknown

The revised performance
metrics developed by the
researcher was not
communicated to the project
team; it was agreed with the
Project manager, Process
manager and a committee
set by the DETR at the
outset of the investigation
that any measurement
would not affect the project
and that the team members
would not change their
behaviour

No targets for each metric

were developed

Table 9.4: The application of Step 4 of the PPE framework

Repeat step 2: identify and implement any improvements to the process and

metrics:

In order to continuously revise the project process measures derived in Step 2, the

definition of each metric was looked at again in each case study project in order to
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redefine its relevance. This also led to the identification of any measurement
‘gaps.” In both case studies, a subcommittee, made up by members of
management, reviewed the metrics to ascertain any improvements in the
measuring process. At Castle Vale, it became apparent that additional costing
information was required, and so each individual company was contacted for the
appropriate data. In the case of Britannia Walk, it was decided that an attitudinal
survey questionnaire was required to capture personal perceptions of the Process
Protocol by the project team. Therefore, this process was key to the success of the

framework.

Repeat step 3; communicate revised strategic objectives, performance metrics and

targets to project team:

Once the improvements were identified, they were rolled-out to each project. For
the same reasons as stated in Step 3, the strategic objectives and revised measures

were not communicated to the project team.

However, the effect of the lack of the application of this Step was witnessed first
hand on the Castle Vale project. As the majority of the project team was not aware
of the work undertaken neither by the researcher, nor the results — the
performance of the system — the full benefits of the project communication
process were not fully reaped and envisaged. For example, through using the
system, the contractors were faced with the printing costs of project
documentation, perhaps for the first time ever on a construction project as the
architect had usually supplied them. Therefore, from their perspective they saw
that this was a significant drawback of using the tool. However, the overall
savings envisaged by the client far outweighed this; costs were saved as project
documents were only printed out as and when they were required. This method of
printing out project documentation, a pull technique rather than the design team
pushing/ printing out all documents for the whole team, fundamentally changed
the “typical’ design and construction process. If the contractors were made aware
of the results of the investigation and fully understood the implications of the

system on the whole project, the system would be more readily adopted. Perhaps
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they could have been recompensed respectively as the architect’s charges would
have significantly dropped.

9.2.5 Step 5 analysis

Table 9.5 illustrates the application of Step 5 on the case study projects.

Step 5: use process findings to Implementation at Implementation at

inform and improve current & Castle Vale Britannia Walk

future projects

Develop and adopt a regular ¢ Not implemented e Not implemented
formalised review programme

Ensure findings are easily retrievable ¢ Not implemented ¢ Not implemented

and in an appropriate format

Table 9.5: The application of Step 5 of the PPE framework

Develop and adopt a regular formalised review programme; ensure findings are
easily retrievable and in an appropriate format:

Step 5 of the PPE framework stipulates the use of the process findings to inform
and improve upon current and future projects. Improvements were suggested for
each investigative case study, but were not subsequently implemented and
reviewed due to the time constraints of the implementation projects. The
researcher was asked, following the completion of the Castle Vale study, to repeat
the investigation on another project. However, this was incompatible with the
timescale of this thesis. Thus, the framework needs to be adopted by clients or

project managers in order to be taken forward/ driven on future projects.

9.3 Cross case study analysis: the benefits of the Process Protocol

The Process Protocol was used in this thesis as a basis to test the value of the PPE

framework. The model was selected for investigation because firstly, it is a ‘new’
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design and construction process, and secondly, the researcher was actively
involved in the second stage of its development. Although various companies had
already adopted the model, it was anticipated that the findings from this research
investigation would provide further empirical evidence on its effectiveness. Its
key principles had already been validated on other projects (Process Protocol,
2002). The framework thus becomes a timely tool, and novel in that management
approached the researcher on both case study projects for assistance in measuring
the effectiveness of implementing the Process Protocol. The extent in which these

key improvements or benefits of the Process Protocol were measured; the results

are displayed in Table 9.6 and discussed below.

Key Britannia Walk

principles

Whole project e Confirmed through e Confirmed by the

view attitudinal questionnaire development of project
process maps and attitudinal
questionnaire

Progressive e Not measured e Confirmed by the grouping

design fixity of design elements into
deliverable sets

A consistent e Not measured e Somewhat confirmed,

process introduced project process
maps that helped to reiterate
the nature of the Process
Protocol

Stakeholder e  Somewhat confirmed e Confirmed by the

involvement/ through attitudinal development of a

teamwork questionnaire, allowed communication strategy

greater team integration (and subsequent aspects of

an electronic legacy
archive) and a stakeholder
list

Co-ordination e Confirmed by attitudinal e Confirmed by the

questionnaire development of project

process maps and attitudinal
questionnaire

Feedback e  Somewhat confirmed e Not measured
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through attitudinal

questionnaire

Table 9.6: The measurement of the six key principles of the Process

Protocol on the two case study projects
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Whole project view:

The two case study projects confirmed that the Process Protocol did enable a
whole project view, as proposed (see section 2.5.2.1). This was confirmed in both
case studies through the use of an attitudinal survey questionnaire. Both project
team members agreed that the Process Protocol fundamentally began to bring
together the whole team, in particular, the designers and the constructors,
encouraging buildability. This was suggested by Ettlie and Stoll (1990), Charney
(1991), Smith and Reinerstein (1991) and Cooper and Klienschmidt (1994).

At Castle Vale, the ‘legacy archive’ enforced the consideration of all project
documentation and allowed the users easy access to the project documentation.
This helped to create a transparent ambience in the project; the team members
could clearly see what work was being done in other areas of the scheme, where
they would be contributing specifically and where their input would assist the
development. Moreover, this visibility and transparency helped to increase project

communication and co-ordination.

The development of various project process maps on Britannia Walk (high-level
and a production map; see section 8.5.2) also enabled visibility of the whole
project, enhancing communication and co-ordination. However, these maps would
have substantially improved upon the performance of the project if they were live
and were constantly updated. Moreover, the researcher perceives that this would
not be an issue if the Process Protocol was fully applied on a single project, unlike
that of Castle Vale and Britannia Walk that only adopted differing aspects of the
model; additional testing would be required to either refute or confirm this

perception.

Progressive design fixity:

The notion of progressive design fixity of the Process Protocol was not applied on

the Castle Vale project. On the Britannia Walk project, however, the grouping of

design elements into small deliverable sets, as to progressively fix the design so
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that it could be constructed, aided the development immensely. It helped to co-
ordinate the various project team members on the multi-use mixed development.
Therefore, it can be concluded through the Britannia Walk project, that this key

principle was substantiated (see section 2.5.2.2).

A consistent process:

Again, the idea of a consistent process was not apparent to the Castle Vale project.
This was because the legacy archive was merely a tool to aid the communication
and co-ordination of project documentation and did not directly impact the nature
of the process of design and construction. The use and development of the project
process maps on the Britannia Walk project did exert a sense of consistency for
future projects, as felt by the attitudinal survey questionnaire respondents. The
project team members felt that the processes detailed were logical and ordered, as
suggested by Kuczmarski (1992) to yields the most productive results. However,
for this key principle to be fully confirmed (see section 2.5.2.3) the Process

Protocol needs to be applied on more construction projects.

Stakeholder involvement/ teamwork:

The two case study projects both confirmed that the Process Protocol aided
stakeholder involvement/ teamwork (see section 2.5.2.4). This was clearly
evidenced by the ability of all project team members to openly view and comment
on all project documentation via the legacy archive at Castle Vale, thus increasing
in principle the buildability of the design (Monden, 1993; Womack et al, 1990) as
highlighted in the attitudinal survey questionnaire. The adoption of a similar
document management system at Britannia Walk also confirmed this principle. In
addition, a communication strategy and a stakeholder list were also introduced at
Britannia Walk that helped to increase stakeholder involvement/ teamwork. The
stakeholder list relayed all of the people who were directly involved in the project,
to which the communication strategy defined the methods in which they would
correspond with each other. This set the scene for greater teamwork to reduce

further the disputes among functions and to pre-empt problems (Griffin, 1997).
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Co-ordination:

The use of survey attitudinal questionnaires proved that the Process Protocol did
improve project co-ordination (see section 2.5.2.5) in both case study
investigations. The legacy archive helped to control and monitor all data
exchanges on the project, improving co-ordination by enabling all project
documentation to be sent to the relevant parties. The development of project
process maps helped to co-ordinate the project team on the numerous deliverables
on the Britannia Walk project. Thus helping to effectively handle the interactions
and complexities of a multi-disciplinary team approach as suggested by Howell
(1999) and Baxendale et al (1996).

Feedback:

The notion of feedback to improve and inform current and future projects was
partially confirmed on the Castle Vale project. The system allowed a greater
response to project changes through commenting, thus, continuously improving
the project (see section 2.5.2.6; Kartam, 1996; Kumaraswamy & Chan, 1998).
However, this metric was not implemented on the Britannia Walk project. Further

testing of this key principle of the Process Protocol is required.

9.4 Discussion

As a result from the cross case study analyses, it became clear that the following
Steps of the PPE framework could not be fully implemented: -
e Step 1: ‘confirm alignment between business strategy and new project
process’
e Step 2: ‘define appropriate performance targets based on project
requirements’

e Step 2: ‘define who measures and responsibility for achieving targets’
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e Step 3 and 4: ‘communicate strategic objectives, performance metrics and
targets to project team’

e Step 3: ‘ensure stakeholders understand their measurement role’

e Step 5: ‘use process findings to inform and improve current and future
projects’ (involving ‘develop and adopt a regular formalised review
programme’ and ‘ensure findings are easily retrievable and in an

appropriate format’)

A number of the above Steps of the PPE framework were not implemented on the
case study project because they were outside the remits of the researcher’s
boundaries. For example, ‘confirm alignment of the business strategy with the
new project process.” This was because the client’s business strategy was not
made openly available in both instances. However, it can be argued that this
process is redundant since it should have already been deployed once the new
project process was selected. This process requires further testing. Also, the
process ‘communicate strategic objectives, performance metrics and targets to
project team’ was not performed since it was agreed on both studies by
management that measuring would not affect or hinder the course of work. Again,
this is an issue that needs further investigation, to clarify the degree to which
awareness of a measurement process has a negative or a positive effect on the
outcome of the project; this factor has been studied in other fields, such as

psychology, and is outside the boundaries of this study.

Other Steps of the framework were not conducted at all on either of the case
studies, such as ‘define appropriate performance targets based on project
requirements.” This was in part due to the time constraints of the researcher, and
that management had not confirmed whether the Process Protocol would be
implemented on future projects and so the value of setting targets for
improvement would not be valid (measurement was conducted towards the end of
each project and so the identification of performance targets was not imminent).
Further, the lack of application of this process was transposed into ‘communicate

strategic objectives, performance metrics and targets to project team’ and ‘use
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process findings to inform and improve current and future projects.” Again, these
Steps require further testing and validation.

However, there were also Steps that were not fully tested as the researcher
conducted all measurement; ‘define who measures and responsibility for
achieving targets’ and ‘ensure stakeholders understand their measurement role.’
This was due to the time constraints of the researcher as she was deployed
towards the end of both investigative projects, and that it was agreed by
management at the onset that any investigation would not significantly hinder the
course of the project. Involving the project team during the measurement process
may have possibly increased buy—in and subsequently significantly improved

productivity. Again, these Steps require further testing.

Therefore, in lieu of the number of Steps of the PPE framework that was not
implemented during the case studies, it could be argued that there were more steps
than were required for the testing of the effectiveness of new project processes.
However, the PPE framework is similar in nature to the Process Protocol in that it
should not be used as a prescriptive guideline - it does not aim to instruct or force
uptake, but rather to allow individual project customisation. Framed in these
terms, the Steps that were not utilised in the case studies may not be relevant to
the cases tested. Without further implementation and analysis this proposition
cannot be substantiated nor refuted.

Moreover, as a direct result of implementing the PPE framework, it became clear
that the process: ‘identify the stakeholders and their requirements’ in Step 1 of the
model should be modified to ‘identify internal project stakeholders and their
requirements.” This is to address the ambiguity of the word ‘stakeholder’. There
are both a number of internal (the client, contractor, architect etc; those who are
directly involved in the development) and external (local authority, local
community etc; those who may be impacted by the project) stakeholders in any
project. The project process is usually only selected on the premise of internal
project stakeholders, and therefore the framework should specifically make

reference to this stance.
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The researcher’s unique insight into the Process Protocol did affect the application
of the PPE framework. Moreover, this insight was positive in some instances, and
negative in others. For example, time was saved in Step 1, ‘identify proposed
benefits of the new project process,” as the researcher was already aware of the
key principles of the Process Protocol. However, perhaps all of the parameters of
the model were not important to the project, and/ or perhaps other characteristics
of the protocol were responsible for its selection. The researcher may not have
considered these additional characteristics. This is particularly apparent in the
Britannia Walk case study since the protocol was not fully implemented.

The revised steps of the PPE framework are shown below (see Figure 9.1, 9.2,

9.3, 9.4 and 9.5); ® denotes that the process requires further testing analysis.

PPE Framework: Step 1

Identify The Need Statement Of Need
Behind The Selection For New Project
Of The New Project Process Selection
Process

Identify Internal Confirm Alignment

Project Stakeholders Between Business

And Their Strategy And New
Requirements Project Process

Identify The
Proposed Benefits Of
New Project Process

Figure 9.1: Step 1 of the PPE framework (processes that require further

validation are indicated)
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PPE Framework: Step 2

Derive Process
Performance
Measures For The
Project

Project Process
Evaluation Measures

Translate Project

) ’ )
Process Define Appropriate

Organisational Goals ; Performance Targets Identify Data Determine Frequency Identify Formula For
) Implementation Issues ) ; -
& Requirements Into Into Process Based On Project Required Of Measurement Data Retrieval

Process Measures Requirements
Measures

Translate Define Who Measures

& Responsibility for
Achieving Targets

Y ~ - T
| | |
| Consider The | | | Assess The Project | @ . | | Identify Source/ |
I'| statement Of Need | | | Execution Plan & Its | Idegggywﬁngrsii\;ant | I'] collection Device To |
| For Selecting The | | Effective | | Capabil | | Retrieve The |
: New Project Process | | | Implementation : | pability : : Required Data |
| | | |
| | | | | | |
[ Consider Best [ Assess The | @ | [ Identify How To |
[ Practice Advice In The | || Communication Of I Identify Competitor | [ Convert The Data |
[ Literature | I'| Project Process To I | Performance | : Into The Required |
: | || The Stakeholders : | : | Format & Analyse | |
| | | |
L g eeeeeees== < | | |
I | i

Identify Client & I | Identlfy_Method of ||
Storing And |

| Stakeholder | | s
) Retrieving Analysed | |
| Requirements | | Metri |
I | | etrics I
——  — — — — — — — 4 [ ]

Figure 9.2: Step 2 of the PPE framework (processes that require further validation are indicated)
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PPE Framework: Step 3

Conduct Project Project Process
Process Analysis
Measurement

Communicate
Strategic Objectives, Ensure Stakeholders
Performance Metrics Understand Their
& Targets To Project Measurement Role
Team

Measure And Analyse
The Results

[

- I
Ensure Training |
Requirements Are | |
Met I

[

Figure 9.3: Step 3 of the PPE framework (processes that require further

validation are indicated)

PPE Framework: Step 4

Continuously Revise Revised Project
Project Process Process Measures

Measures

Communicate Revised
Strategic Objectives,
Performance Metrics

And Targets To
Project Team

Identify And
Implement Any
Improvements To The
Process And Metrics

Repeat Steps 2 & 3

Figure 9.4: Step 4 of the PPE framework (processes that require further

validation are indicated)
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PPE Framework: Step 5

Use Process Project Process
Findings To Inform & Improvement
Improve Future Portfolio
Projects

Ensure Findings Are
Easily Retrievable And
In An Appropriate
Format

Develop And Adopt A
Regular Formalised
Review Programme

Figure 9.5: Step 5 of the PPE framework (processes that require further

validation are indicated)

It is also worth noting here that the modelling method, borrowed from the Process
Protocol 1l research project, particularly suits the PPE framework. The levels of
process shown in each Step is dictated by the granular detail required to explain it
without the conviction of a comprehensive glossary; level two of each Step is
always depicted; level 3 is used where further clarity or definition is required of
the corresponding upper level process. As stated earlier, it is anticipated, as with
the Process Protocol, that users can customise the processes to suit their individual
requirements. The high level steps of the model are illustrated in Figure 9.6; a full

copy can be found in appendix D.1.
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Project Process Evaluation Framework

Derive
Process Conduct

Selection Of performance Project Project Inform &
Measures Process

New Project Process Improve
For The Measurement E
Process Proiect Measures uture
rojec Projects

Identify The
Need Behind

Continuously Use Process
Revise Findings To

Statement Of . .
Project . Revised
Need For New Project . Process
h Process Project
Project . Process Improvement
Evaluation Process

Process Analysis Portfolio
) Measures Measures
Selection

Legacy Archive

Figure 9.6: The PPE framework

The benefits/ key principles of the Process Protocol were also largely confirmed
by the two case study projects. Although each of the six ‘benefits’ was not
consistently applied or relevant to both investigations, of those that were
applicable, the PPE framework did help to provide the empirical evidence to
substantiate such. The degree in value of the benefits may be questioned though,
as in some instances they were only partially confirmed. In order to fully test the
propositions of the Process Protocol in future investigations, there are two
significant issues that needs to be considered: -

e The implementation of the process: it is clear from the Britannia Walk
project, for example, that only aspects of the Process Protocol was applied
and therefore the full benefits of the model would not have been fully
reaped

e The successful implementation of the process: the process may not have
been fully or correctly applied. For instance, on the Britannia Walk project
the idea of developing a stakeholder list was used, though the needs of the
stakeholders were not fully captured nor their needs prioritised so that they
would be accommodated for in the final product. This again limits the

benefits of the Process Protocol
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It is clear from the factors listed above, that appropriate guidelines and/ or training
has to accompany any new project process in order to enhance its effectiveness
(change management). This was made apparent in both case studies and was
noted during the investigative workshops conducted by the researcher; the lack of
training of the ‘legacy archive’ at Castle Vale, and that the lack of process
implementation guidelines and understanding of the Process Protocol. This
therefore reaffirms the conviction that project performance is not always directly
attributable to process performance as discussed in Chapter 6. A well-organised
and structured process may not always lead to project success, and likewise, a
successful project may occur without the conviction of a fully planned process.
Therefore, it is unwise to relate the effectiveness of a new project process on the

success of the project, thus validating the need for the PPE framework.

9.5 Conclusion

This chapter reviewed and analysed the application of the PPE framework as it
was applied on the two case study projects, Castle Vale and Britannia Walk
(chapters 7 & 8). The need for the framework was identified in Chapter 1. The
literature reviews on project processes (chapter 2) and performance management
(chapter 3), and the scoping survey questionnaire (chapter 4) supported this
research need. The framework was subsequently developed in chapter 6 and tested
for its validity. Following the conclusion of the case studies, it appears that there
should be a few minor amendments to be made to the model. Further, some
processes were not implemented and consequently require further validation.
However, their applicability can be argued, as there may be too many processes in
the framework, or indeed they may not have all been relevant within each case

study research context.

The value of the PPE framework was confirmed through the two case study
investigations. In both instances, it was the project team that initiated the
requirement and took the first step to recoup the assistance of the researcher to
develop, conduct and analyse metrics that would measure the performance of the

‘new’ project process. Moreover, it is important to realise that the PPE framework
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developed and presented in this thesis is a tool to help the construction industry
measure the success of implementing a new project process. It is crucial that the
culture of the industry changes in order to implement fully the opportunities of
process improvement, in that process performance is not always directly

correlated to project performance.

The Process Protocol was also examined to determine if its key principles/
benefits it proposes were substantiated. The PPE framework helped to provide the
empirical evidence to confirm the value of adopting the new process, so much so,
that the client of the Castle Vale study subsequently implemented the ‘legacy

archive’ on all of its building projects.
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CHAPTER 10: CONCLUSION AND RECOMMENDATIONS FOR FUTURE

WORK

10.1 Introduction

This thesis aimed to develop a: -

‘Project process evaluation (PPE) framework that will measure the
effectiveness of implementing a new design and construction project

process.’

This final chapter summarises the research findings from the literature reviews

and the investigations conducted by the researcher as they are presented in this

thesis. In doing so, the research methodology undertaken and research novelty is

reviewed, and recommendations are made for future work. Thus, the chapter

highlights how the research objectives (see section 1.3) of this investigation were

addressed: -

To gain a theoretical knowledge and understanding of the construction
project process and how it is measured (achieved through undertaking
comprehensive literature reviews; chapters 2 & 3)

To investigate current and future thinking in process and performance
related issues in manufacturing and construction sectors (achieved through
a scoping study; chapter 4)

To develop and implement an appropriate research methodology to
undertake this research (chapter 5)

To investigate the value of the PPE framework (chapters 6, 7 & 8)

To provide the empirical evidence to support the benefits of implementing

the Process Protocol (achieved through case studies; chapters 7 & 8)
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10.2 Literature findings

In order to develop the PPE framework, this thesis began by reviewing the
literature surrounding project processes and performance management,
specifically focusing on the issue of what recommendations have been made
regarding the design of metrics that can be used to assess the performance of new
design and construction project processes. The emergence of new/ improved
project processes in construction is currently the subject of much research,
particularly in the UK. Its growing interest may be directly attributed to the
broadened spectrum of performance requirements of the industry post the Latham
(1994) and Egan (1998) reports. Such interest in process improvement through the
years bought about new procurement contracts, and more recently, the
development of the Generic Design and Construction Process Protocol (GDCPP),
which borrowed ideas from manufacturing in attempt to change and improve the

nature of the construction industry.

The onset of both the Latham (1994) and Egan (1998) reports also brought about
the scrutiny of performance management in the industry, leading towards the
adoption of frameworks in the performance arena, such as the BSC and KPIs/
benchmarking. Frameworks are undoubtedly valuable, but their adoption is often
constrained by the fact that they can be too simple (Neely et al, 2000); they
suggest some areas in which measures of performance might be useful, but
provide little guidance on how the appropriate measures can be identified,
introduced and ultimately used. This is a common criticism of both the balanced
scorecard and EFQM model (see section 3.3.1.1 and 3.3.1.6). It has long been
recognised that inadequately designed performance measures can result in
dysfunctional behaviour (Brown, 1994), often because the method of calculating
performance — the formula — encourages individuals to pursue inappropriate
courses of action. Designing a performance measure, however, involves much
more than simply specifying a robust formula. Despite the high level of academic
and industrial interest in performance measurement, no one appears to have
addressed the simple, yet fundamental question, what does a well-designed

performance measure constitute? Indeed, even those authors that have discussed
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this issue have tended to offer superficial and rather generic guidelines as opposed
to specific and actionable advice (Neely et al, 2000). As a result, the researcher set
about to address this gap. More specifically, how does this apply to the adoption

of new project processes? This thesis sought to answer this question.

This research was aimed at the identification of the conceptual dimensions and the
constructive variables of modern performance measurement of new design and
construction project processes, largely in an attempt to take part in the lively
theoretical and managerial debate on the value of the Process Protocol. This
debate has not yet been adequately supported by the research project by empirical
evidence, and is particularly topical due to the researcher’s involvement in the
second stage of the research project. The great number of firms adopting the
Process Protocol bears witness to the need of such a framework (this fact is
heavily supported in the two case study projects — chapters 7 and 8 — in both
instances the project management team approached the researcher for assistance
in measuring the success of the Process Protocol). The PPE framework presented
in this thesis can be used to design and audit performance measures that assess the
effectiveness of adopting any new design and construction project process.

10.3 Investigative findings

An informing scoping study was deployed to build upon and support the findings
in the literature reviews. Thus advising the researcher of the state of the UK
construction industry with regards to process, performance and IT related issues.
The survey questionnaire suggested a confused picture for construction in terms
of the value and use of process, performance and IT related issues. It suggests that
there is a need for a PPE framework to provide evidence of the impact of a new
project process.

The information gleaned from the literature reviews and the scoping survey
questionnaire was used as a basis for the construction of a framework designed to
assess the effectiveness of implementing a new project process. The PPE

framework was subsequently tested on two case study projects that adopted the
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various aspects of the Process Protocol (see chapters 7 & 8). These studies
demonstrated the practical utility of the framework, although they also highlighted
some ways in which it could be improved. Albeit the lack of implementation of
certain processes/ steps of the framework, the case studies suggest that it is
valuable because it facilitates the design of performance measures and provides
evidence of the impact of effectiveness or otherwise of the adoption of a new

project process.

10.4 Research methodology analysis

The research design employed in this thesis has proven to be successful in terms
of achieving the development of the PPE framework. It firstly identified best
practice and the gaps in the knowledge of the fields of project processes and
performance management (chapters 2 & 3). The findings were supported and
informed by the results of a scoping study (chapter 4). Both the literature reviews
and scoping survey questionnaire was used to develop the stages and content of
the framework. A case study research strategy was adopted for the testing of the
PPE framework, in particular, a case study protocol developed, throughout which,
a number of research methods such as interviews, workshops and survey

questionnaires was used to ascertain both qualitative and quantitative data.

The testing of the PPE framework was performed on two case study projects; the
benefits of testing real-world phenomena in the built and human environment on
more than one enquiry was clearly laid out in section 5.2.5.1. However, it can be
viewed that the overall testing of the Process Protocol was conducted on one case
study, combining the elements on both studies i.e. differing aspects were adopted
on each individual investigation. This was due to the inherent difficulty of
determining various construction projects that adopted a new process within the
timescale of this thesis. As investigating the benefits of the Process Protocol were

a by-product of the research aim, this factor was not considered immediate.

The role the researcher undertook in this investigation of ‘observer as participant’

(see figure 5.3) was relatively small-scale intervention to examine the effects of
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real world intervention — through the adoption of a new design and construction
project process. It is inevitable that the researcher will to a degree bias the results
of the investigation through her participant involvement in the workshops and
project meetings; the presence of the researcher may have affected the behaviour
of the project team members. This bias however, was small scale in that
interaction in the course of the process implementation project was limited. Also,
the researcher’s intervention with the application of the PPE framework was also
minimal. For example, the communication of the strategic objectives,
performance metrics and targets, in Steps 3 and 4, were not carried out. Although
this restriction to the implementation of these processes was due to management
on each case study, this restriction directly reduced inference of the new project
process by the researcher. Further, the bias of examining and recording the effects
of the researcher’s interventions was greatly reduced by triangulating the data
collected from various research methods within each case study (Yin, 1983).

10.5 Limitations of the work

A limitation of this research investigation could be considered to be the lack of the
number of appropriate case studies to test the PPE framework. Only two projects
were identified as suitable during the timeframe of this thesis, whereby a new
design and construction project process had been adopted. Had the framework
been tested on a greater number of case studies, it is anticipated that the validity of
each step would have been greater, and the number of untested processes of the
framework may have been reduced. Further, this factor also addresses the issue
raised in chapter 9; the PPE framework is merely intended to help organisations to
measure the effectiveness of a new project process, and like other such models
(e.g. RIBA Plan of Work, Process Protocol, BAA project process, BSC), it
enables individual project customisation — the processes can be added to,
subtracted or edited. Framed in these terms, the untested Steps may merely be
irrelevant for the Castle Vale and Britannia Walk case study projects. This poses
the question: are all the Steps/ processes relevant, if not, what impact may occur
with their omission? This question can only be answered if the framework was

implemented on a vast number of projects. Currently, only regulatory processes
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govern the conduct of all processes in a model, such as ISO 9001; all tasks must
be fulfilled before an organisation can be 1SO 9001 certified (Johnson, 2001).

In addition, the framework was implemented towards the end of both case study
projects. The validity of the framework may differ if it was implemented at the
start of the project, as prescribed. Perhaps then the benefits of the new project
process may have been significantly increased in lieu of any implementation
prohibitors. In addition, no case study project fully implemented the protocol,
possibly thus hindering the realisation of its full advantages. Further, the
opportunity to enter the cycle of continuous process improvement through the
framework would have also benefited the analysis of the framework, both within
the same project and on future projects. In this way, both the full value of the

framework and of the new project process would be realised.

The Process Protocol was selected as the base to test the PPE framework in this
thesis. This was largely due to the researcher’s personal involvement in the
second stage of the EPSRC funded research project. It would have been apt if the
model could have been fully implemented on at least one single case study
project, so that its true value will again be realised. Further, a more pressing
limitation to this research is immediate, will different results be realised if
different new project processes were implemented? The inherent bias that exists
with the researcher’s involvement in the development of the Process Protocol and

in implementing the framework may be explicated.

In addition to the number of case studies used to validate the benefits of the
Process Protocol, the validity of the survey questionnaire response in the Britannia
Walk project can also be questioned, in that there was a profound lack of

sufficient sample to represent the views of the whole project team.

10.6 Research novelty

Despite the above limitations, the research reported in this thesis is both novel and

valuable in that it addresses the question of how the effectiveness of new design
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and construction project processes can be measured. It does this by providing a
framework that can be used to develop well-balanced performance measures.
Although various authors propose performance measurement frameworks, few
provide any insight into how these frameworks can be populated (Neely et al,
2000). Therefore, this work has implications for the field of performance

management as well as for construction.

Construction project performance is not always directly correlated to process
success. A well-organised and structured process may not always lead to project
success, and likewise, a successful project may occur without the conviction of a
fully planned process. There are a whole host of internal and external factors to a
project that can significantly hinder the enactment of the process. According to
Sidwell (1990), the success of construction projects largely hinge on the efficacy
of the project process and the team enacting the work. Therefore, the PPE
framework is timely to assess the effectiveness of implementing a new design and
construction project process. It aims to help organisations to identify a balanced
set of measures that will determine if the success or failure of the project lies with
the project process itself or with its implementation - to understand what has
changed and what works well. This aids project steerage and direction. For
example, explicit recognition of the stage a process has reached provides guidance
for effective management; a particularly troublesome process can be modified if it
manifests into a range of undesirable behaviour. This is particularly apparent for
new project processes, as usually the project team will endeavour with the process
and unequivocally conclude that the problem lies elsewhere within the project.
Often companies, especially in construction post the Latham (1994) and Egan
(1998) reports, adopt new processes and support systems without considering how
to evaluate the effectiveness of the new tool. In addition, a large number of
companies are hesitant to move, say from the traditional RIBA Plan of Works to
another process, in fear of negative impact it may on the business. With this in
mind, the PPE framework also offers a way to assess the impact of the new
process and encourage change, and hopefully improvement, industry-wide.
Moreover, it can be used across a number of projects to assess performance.

Framed in these terms, the PPE framework can be used to (Bond, 1999): -
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e Maintain process status quo: to ensure a smooth flow of output according
to the process/ schedule

e Improve upon the process: to continuously monitor and improve the
process to produce the desired output

e Achieving process stability: less changes to the process enhances quality
and productivity

Furthermore, the method used to model the PPE framework was particularly
helpful since the steps were self-explanatory and like the Process Protocol model,
allowed individual project customisation. This method of process decomposition
may not be novel, but it has been rarely been adopted in the depiction of
performance measurement frameworks. It was well received by the case study
team members and the many industrialists whom the researcher has discussed the
nature of this investigation with. Moreover, the findings of the case study
investigation have not only provided empirical evidence to support the benefits of
the Process Protocol, but it has also contributed to the initiation of two new key
principles (Process Protocol, 2002): -
e Customisable process
o “...the flexibility of the Process Protocol ensures that customised,
specific protocols can be created to manage projects, generating
team ‘buy-in’ to the process. At the same time it instils more
collaborative and less adversarial practices as a result of the
application of the customised process’
e Process flexibility
o ‘...the flexibility of the Process Protocol system enables the
alignment of the project process with existing business and
operational processes. It further offers the ability to add or remove

processes’

The above benefits became acute through the adoption of the PPE framework,
particularly through the customisable and flexible nature of the framework itself.

This thus contributes the lively debate of the validity of the processes in the
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framework that were not implemented in the case study investigations (see section
9.4).

10.7 Recommendations for future work

The question that remains is what next? Apart from validating all the processes of
the framework that were not implemented on the case study projects and testing it
using other new design and construction project processes, in the researchers
opinion there is a very pressing answer to this question — Step 5 of the PPE
framework. The process of designing a performance measurement framework is
intellectually challenging, fulfilling and immensely valuable. Although once
understood it is perhaps not the most difficult of tasks. In both case study projects,
due to time constraints, it was impossible to use the findings generated by the PPE
framework to inform and improve upon future projects. Therefore, the real
challenge is to devise a method that will help improve and steer the project
process towards greater effectiveness. It is often believed that as soon as managers
seek to improve the process they encounter fear, politics and subversion.
Individuals begin to worry that the measures might expose shortcomings.
Different people seek to undermine the credibility of process measures in different
ways. Some seek to game the system. Others seek to prevent changes from ever
happening, as to dissipate potential job loses or an increased workload from more
challenging targets for instance. Research into these issues, and particularly how
they can be addressed, is much needed. In addition, how can managers ensure that
the measures they use maintain their relevance as time passes? Although the PPE
framework has touched upon these issues, the researcher envisages there is much
depth underlying these issues. This is timely for the UK construction industry in
that the benefits of process improvement, through CI or re-engineering, are
becoming increasingly recognised and adopted. Therefore, the industry would

endeavour to maintain its momentum in striving for improvement.

This is a full and challenging research agenda, and it is also a vital one. In
addition to the processes themselves, numerous organisations are currently re-

engineering the measurement systems their organisations are using. Few have any
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systematic process for doing so. Even fewer appear to be actively considering the
issues associated with the implementation use, and ongoing maintenance of the
measurement systems they are designing. Far too often measurement systems fail.
Over time, their measurement systems become less and less valuable, as they
become more and more complex. New measures are added, but obsolete measures
are rarely deleted. Hence the importance of research into these four interlinked
themes of performance management system design, implementation, use and
ongoing management, and the people, processes, infrastructure and cultural issues
associated with them. It is hoped that this work will provide a basis for which to
move forward to address these other issues.
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APPENDIX A

A.1 Response of scoping survey questionnaires testing

This section summarises the suggestions and subsequent changes made to the
layout and content during the validation of the scoping survey questionnaire by
twelve nominated practitioners (see Table A.1). Through further discussion with
the practitioners, some of the comments were not actioned upon as change was

not deemed necessary.

Section Comment Action

1 The term ‘stage-gate’ should be defined or not used, as not Term
everybody is familiar with it. removed
‘Building contractors’ should be enlisted in the generation of a new Term added
project proposal in the construction questionnaire.
Term of “stakeholder’ should be defined. Term
There needs to be a definition of stakeholders removed
Should ‘stakeholder’ be listed in determining the parties involved in
the generation of a new project proposal since all the others listed are
indeed stakeholders?
An example of the formal project processes that are used should be Done
given as a prompt for the respondent to list.
Instead of just identifying who are involved in the project proposal, Change was

perhaps it would be beneficial to find out when they are involved as

not felt to be

well. justified
The list of criteria for reviewing new project proposals should be Done

more thorough and focused, possibly including CDM, risk etc.

The question determining the percentage of projects that go througha Change was

consistent process should be moved to execution, since ‘consistent

not felt to be

be a space provided to do such.

process’ is not defined at this stage, and the section it lies in is about  justified
general background and not specific questions.
2 There are more issues that the business strategy covers, there should  Done
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Some questions are tenuous and do not specifically relate to strategy.  Some
questions
removed

If a company already has an explicit process then the main project Comment

activities will already be identified but may be unknown. considered

What value is there in just identifying if there are sufficient project Question

resources; possibly how do you identify appropriate resources. removed

Do you need the question of are there sufficient project resources?

Instead of asking if a client satisfaction assessment is performed at Change was

the front-end, possibly include when and what.

not felt to be

justified
Does project requirements are always documented efficiently mean Comment
setting a baseline? considered
Need to determine how risk is managed though the whole course of Done
the project.
Do you really need to find out if customer and end-user needs are Question
prioritised at the front-end? removed
Industry does not do a customer satisfaction assessment. Comment
considered
Questions relating the changes in the design specification should be Done
moved to process execution section.
‘Management’ in reviewing project proposals should be more Question
specific. removed
Who is the management who is responsible for reviewing new
project proposals? Do you need this question?
Avre project requirements being documented efficiently or Question
effectively? There are two questions here and more is needed. removed
Should be project requirements are always clearly defined rather than
documented efficiently or effectively.
‘Changes to the project process are quick/easy’ — there are two Question
questions here. divided into
The question relating to changes to the project process are quick/easy  two and
should be moved to align with other related process questions. moved
The project process can be improved and changed. Term
changed
Format of questions took a few seconds to understand. Comment
considered
The client should be included in the list of undertaking measures in Done

the construction questionnaire.
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Instead of the standards, it should read ‘the critical success factors Done
were agreed by everyone.’
The project manager undertakes all measures — is there a need to Comment
have a separate question? considered
What is project simulation? Comment
considered
What is product-based case-retrieval? Comment
considered
Cost planning should be further defined as estimating. Done
Accounting should be further defined as Commercial Management. Done
Integrated databases may be better defined as ‘integrated information ~ Change was

systems.’ not felt to be
justified

The extent that IT is used for must be considered. Done

The IT questions should be combined together. Is the Likert scale is Done

relevant here?

Section needs to be shortened.

Took 15 minutes to complete and is adequate. Comments

Took 15 minutes to complete. considered

The questionnaire took 15/20 minutes to complete.

Many questions are ambiguous and took a lot longer than 15 minutes

to complete.

Took 30 minutes to complete with thorough understanding of

questions.

Questionnaire currently needs a glossary at the moment, but if the Terms

questions were further defined then it would counter-balance this. simplified

Possibly needs a glossary to explain some definitions.

There is a good balance of questions, the use of English is clear and it

will be easy to obtain the key data.

Glossaries tend to be tedious, best not to use one.

Difficult to align trail of thought with certain questions. Possibly

need a glossary.

Response types used are adequate - Likert scale deems appropriate. Comment
considered

Do people still continue if they do not have a process? Are two Comment

questionnaires required? considered

Need to define if the respondent is considering one project or all of
them. A clause should be included to clarify that the respondent

should skip the question if uncertain.
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Some questions were quite far reaching. Done
Some questions are inappropriate, needs to be shortened in terms of
appearance.

There are also far too many questions, try to condense number of

responses.

The questionnaire seems to be largely based on fact, and the Change was

questions relating to future vision should be moved to a section at the  felt to be not

end as not to confuse respondents. justified

Need to define output/ purpose and differentiation of the Done in

questionnaire at the outset. covering
letter

Table A.1: Changes and comments made by the validating practitioners

during the testing of the scoping survey questionnaire

In lieu of the changes that resulted from the testing of the scoping survey
questionnaire, all parties involved felt that no further validation was required as
there were only relatively minor changes, and the questionnaires had been adapted

from an already existing validated survey questionnaire.

A.2 Manufacturing scoping survey questionnaire
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A.3 Construction scoping survey questionnaire
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A.4 Covering letter of manufacturing scoping survey questionnaire

«FirstName» «LastName»
«Company»

«Address1»

«Address2»

«City»

«PostalCode»

Dear «FirstName» «LastName»,

RE: MANUFACTURING INDUSTRY PROCESS PERFORMANCE.

I am currently leading a research programme, in collaboration with Loughborough University,
entitled ‘Process Protocol’ which aims to improve the performance of the construction
industry by drawing upon initiatives from the new product development process (please see

the enclosed leaflet for more information).

Your company has been identified as one that is leading the field in the new product
development process. Therefore, | am writing to you for your help in undertaking our research.
We are currently trying to collect data on best practice and would be very grateful if you could
help us by completing the enclosed questionnaire, which will examine a number of issues
relating to the new product development process, including understanding, implementation
and performance measurement. We are also conducting a similar survey with the construction
industry, in which we anticipate to make a direct comparative analysis.

The results of the survey will be presented in statistical terms and therefore your input (which
is confidential) will not be attributed to your company. We will be producing a summary
report of the entire research for you upon completion, or we can provide you with your
company’s specific report should you return more than 20 questionnaires.

Again | would be very grateful if you could help by completing the enclosed questionnaire
(please could you return it to the above address by 10" September, and if you have any
guestions please do not hesitate to contact me. | thank you in anticipation and look forward to
hearing from you in the near future.

Yours sincerely,

Angela Lee

PS: Although every effort has been made to target the most appropriate people within the
participating companies, if you believe that somebody else, in addition or instead of yourself,
cshoilld eomnlete the aiiestionnaire nleace feel free tao conv it ar ask 118 to nravide vair with
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A.5 Covering letter of construction scoping survey questionnaire

«Title» «FirstName» «LastName»
«Company»

«Addressl»

«Address2»

«City»

«Postcode»

Dear «Title» «LastName»,

RE: CONSTRUCTION INDUSTRY PROCESS PERFORMANCE.

I am currently leading a research programme, in collaboration with Loughborough University,
entitled ‘Process Protocol’ which aims to improve the performance of the construction
industry by focusing upon the whole design and construction process (please see the enclosed
leaflet for more information).

Your company has been identified as one that is interested in design and construction
performance. Therefore, | am writing to you for your help in undertaking our research. We are
currently carrying out a survey of the industry in response to Sir Michael Latham’s report on
‘Constructing the Team,” and more recently the ‘Construction Task Force’ report by Sir John
Egan, to identify best practice. We would be very grateful if you could help us by completing
the enclosed questionnaire, which will examine a number of issues relating to the design and
construction process, including understanding, implementation and performance measurement.
We are also conducting a similar survey with the manufacturing industry, in which we
anticipate to make a direct comparative analysis.

The results of the survey will be presented in statistical terms and therefore your input (which
is confidential) will not be attributed to your company. We will be producing a summary
report of the entire research for you upon completion, or we can provide you with your
company’s specific report should you return more than 20 questionnaires.

Again, | would be very grateful if you could help by completing the enclosed questionnaire
and return it to me at the above address by 10" September, and please do not hesitate to
contact me if you have any queries. | thank you in anticipation and look forward to hearing
from you in the near future.

Yours sincerely,

Angela Lee

PS: Although every effort has been made to target the most appropriate people within the
participating companies, if you believe that somebody else, in addition or instead of yourself,
should complete the questionnaire please feel free to copy it or ask us to provide you with
more copies. For more information on the project, please contact my research team or me at
the above address (direct line: 0161-2956171), or alternatively please visit our website:
http://pp2.dct.salford.ac.uk.
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A.6 Section 1 results - background information

This section details the results of respondents to the background information

section of the survey questionnaire.

A.6.1 Formal development processes

Table A.2 illustrates the types of project development processes that are used by
the respondent's company, both in manufacturing and construction industries. It is
clear that the majority of manufacturers adopt the phase review approach, and
although this type of process is agreed by constructers too, their response is much
more varied and inconsistent, initiating that there is no standard development

process for construction.

Frequency Percent

Manufacturing response

No response 6 15.8
Phase Review 21 55.3
Stage-Gate 7 184
|In-house NPD 2 5.3
[1SO 9000/1 2 5.3
Total 38 100.0

Construction response

No Response 24 39.3
Phase Review 18 29.5
Risk/ In-house 4 6.6
Financial 3 4.9
|Iso© 9001 2 3.3
Quality Management System 6 9.8
RIBA/ Design 4 6.6

Total 61 100.0
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Table A.2: Formal development processes used in manufacturing and

construction companies

A.6.2 Percentage of projects that go through a consistent project

process

The bar chart in Figure A.1 clearly shows that the construction industry's response
to the percentage of projects that go through a consistent project process is similar
to that of manufacturing. Both industries agree that 80-100% of their projects
follow a constant pattern. However, this result is contrary to the general belief that
the construction industry has a consistent project process, and this is reaffirmed in
section A.6.1 and later in section A.9.1. Therefore, the construction response to

this question can somewhat be queried.
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Figure A.1: Manufacturing and construction industry response to the

percentage of projects that go through a consistent project process

A.6.3 The generation of a new project proposals

Table A.3 details the people who are involved in the generation of a new project
proposal in both manufacturing and construction industries. The results are as
typically expected; in manufacturing the marketing/ sales, engineering/
manufacturing, finance and customers are all commonly actively involved in the

process; and client/ project sponsors, end-user/ occupier and finance for
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construction. Further, 16.4% of construction professionals commented that
architects were a key player in the generation of new project proposals, relaying

that they were brought on board to define the client’s need.

Yes No

Marketing/ Sales Department Man.  100.0% 0
Engineering/ Manufacturing Department Man.  97.4% 2.6%
Clients/ Project Sponsors Con. 91.8% 8.2%
Customers Man.  78.9% 21.1%
End-Users/ Occupiers Con. 63.9% 36.1%
Suppliers Man. 55.3% 44.7%
Contractors Con. 47.5% 52.5%
Finance Man.  78.9% 21.1%

Con. 60.7% 39.3%
Services Man. 44.7% 55.3%

Con. 31.1% 68.9%

In addition, 10 (16.4%) of the construction respondents stated that architects were

involved in the generation of a new project proposal.

Table A.3: The people who are involved in the generation of new project

proposals, both in the manufacturing and construction industries

A.6.4 Determining new projects

To determine a new project, numerous activities are usually conducted (see Table
A.4). In manufacturing, these commonly include feasibility studies, preliminary
technical assessment and a business/ financial assessment, and although customer/
market tests, trial sell, trial production and a pre-launch business analysis are often
conducted as well, their application is not paramount across all the respondent's
companies. This result is quite surprising as many manufacturing process models
clearly detail links in the chain of market tests, trial sell and trial production. For
construction, all respondents were largely in agreement to having feasibility

studies, a preliminary technical assessment and a business/ financial assessment
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before a new project is determined. To conclude, both industries are aligned in
these criteria.

Strongly Disagree Uncertain Strongly

Disagree Agree

Feasibility Studies

Con. O 1.6% 4.9% 34.4%  59.0%
Preliminary Man. 0 0 2.6% 23.7%  73.7%
Technical Con. O 3.3% 9.8% 55.7%  31.1%
Assessment
Business/ Financial Man.  2.6% 0 5.3% 26.3%  65.8%
Analysis Con. O 4.9% 6.6% 34.4% 54.1%
Customer/ Market  Man. 2.6% 13.2% 23.7% 28.9% 31.6%
Tests of Products
Trial Sell Man. 21.1% 39.5% 15.8% 13.2%  10.5%
Trial Production Man. 13.2% 13.2% 18.4% 31.6% 23.7%
Pre-Launch Man. 5.3% 7.9% 18.4% 34.2%  34.2%
Business Analysis

Table A.4: Manufacturing and construction activities that are conducted

when determining new projects

A.6.5 Reviewing new project proposals

The following criteria, detailed in Table A.5, are used for reviewing new project
proposals. In manufacturing and construction there is clear alignment and
agreement in that reviews are based on technical capability/ competence, financial
considerations/ business case, the market size/ growth/ potential, time scale/ target
dates, and distribution and support. In addition, 23.7% of the manufacturing

respondents stated that the probability of success was another major criterion.

Criteria Strongly Disagree Uncertain  Agree Strongly

Disagree agree
Business Strategy Con. 1.6% 1.6% 11.5% 45.9% 39.3%
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Technical Man. O 0 5.3% 44.7% 50.0%
Capability/ Con. O 0 16.4% 45.9%  37.7%
Competence

Financial Man. O 0 10.5% 18.4% 71.1%
Considerations/ Con. O 0 9.8% 246%  65.6%
Business Case

Market Size/ Man. O 0 15.8% 31.6% 52.6%
Growth/ Potential ~ Con.  1.6% 6.6% 34.4% 328%  24.6%
Time Scale/ Target Man. 0 0 13.2% 28.9% 57.9%
Dates Con. O 4.9% 9.8% 49.2%  36.1%
Distribution and Man. O 23.7% 28.9% 23.7% 23.7%
Support

Risk Con. 0 9.8% 9.8% 29.5% 50.8%

In addition, 9 (23.7%) of manufacturing respondents stated that the probability of
the project being a success was used to review new project proposals.

Table A.5: Manufacturing and construction criteria for reviewing new

project proposals

A.7 Section 2 results - project strategy

The following section details the responses regarding the project strategy

ascertained by both the manufacturing and construction company respondents.

A.7.1 Clear business strategy for developing a new project

Figure A.2 illustrates both manufacturing and construction response to 'there is a
clear business strategy for developing a new projects.’ It is clear from the bar chart
that both industries are aligned in agreement to this criterion, although the
construction response is slightly more varied. Further, this result is surprising
since clients, who should already have a business strategy in place before
approaching construction professionals, generate the majority of construction
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projects (Howell, 1999). Perhaps this is an area whereby improvement for the
industry is required.
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Figure A.2: Bar chart to show the manufacturing and construction

response to a clear business strategy for developing a new project

A.7.2 New project proposals are always consistent with the overall

business strategy

Figure A.3 shows that there is a degree of alignment between manufacturing and
construction companies in that their new project proposals are always consistent
with the overall business strategy. Further, these results typically mirror the
responses to ‘there is a clear business strategy for developing a new project' as
detailed in section A.7.1. However, it is alarming that 31% of construction

respondents did respond to this question.
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Figure A.3: Manufacturing and construction response to new project

proposals are always consistent with the overall business strateqgy

A.7.3 The business strategy is the main criteria for making approval

decisions in the project process

Figure A.4 shows that there is an alignment between the two industries in that 'the
business strategy is the main criteria for making approval decisions in the project
process.' Both industries were in agreement to the statement although there was a
certain degree of uncertainty. Further, the construction result is consistent and
typically reflects the response to 'the business case is used to review new project

proposals' as in section A.6.5.

Percent
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Disagree Agree

Figure A.4: Manufacturing and construction response to 'the business

strateqgy is the main criteria for making approval decisions in the project

process'

A.7.4 Business strategy contents

The business strategy, in both manufacturing and construction companies,
generally covered the same criteria, including finance and the client/ customer/
end-user needs. Further, manufacturing business strategies also included aspects

such as market positioning, product portfolio and technology based/ driven issues,
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and some construction respondents also identified that operational needs and risk

related issues were also detailed. The results are displayed in Table A.6.

Contents Strongly  Disagree  Uncertain Agree Strongly
Disagree Agree
Financial Issues Man. 0 0 5.3% 34.2%  60.5%
Con. O 0 4.9% 42.6%  52.5%
The Customer Needs Man. 0 2.6% 2.6% 44.7% 50.0%
Client's Needs Con. O 4.9% 16.4% 34.4% 44.3%
End-user's Needs Con. 3.3% 11.5% 26.2% 29.5% 29.5%
Market Positioning Man. 2.6% 0 10.5% 28.9% 57.9%
Product Portfolio Man. 0 2.6% 15.8% 34.2% 47.4%
Technology Based/ Man. O 10.5% 13.2% 52.6% 23.7%
Driven Issues

In addition, 7 (11.5%) of the construction respondents stated that business strategy
contained operational needs information, and 5 (8.2%) stated that it contained risk

related issues.

Table A.6: Manufacturing and construction business strategy contents

A.7.5 Business criteria for making decisions in the project process

Table A.7 details the results of the business criteria that the respondents of both
manufacturing and construction companies listed that were used for making
decisions in the project process. The results are not conclusive and are varied
across each industry because respondents. This may be due to the fact that it was
an open-ended question whereby the respondents were asked themselves to list
their answers, and each respondent may not have thought of all the relevant
criteria. However, it is surprising that the majority of manufacturing respondents
rated finance, including pay back time, as important, whereas just over half of the
construction respondents did so.

Criteria Listed
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Finance Man. 68.4%

Con. 57.4%
Pay Back time Man. 57.9%
Safety Con. 13.1%
Market Conditions/ Product Technology/ Definition Man. 57.9%
Quality/ Market Conditions Con. 27.9%
Risk/ Time to Market Man. 44.7%

Con. 36.1%
Resources/ Manufacturing Capability Man. 39.5%
Resources/ Repeat Business Con. 49.2%

Table A.7: Manufacturing and construction list of business criteria for

making decisions

A.8 Section 3 results - project definition

The following section details the manufacturing and construction response to

questions related to their company's project definition.

A.8.1 The main project elements/ activities are identified in the

project proposal

Both manufacturing and construction respondents either agreed or strongly agreed

that the main project elements/ activities were identified in their project proposal,

as Figure A.5 clearly illustrates.
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Figure A.5: Manufacturing and construction response to 'the main project

elements/ activities are identified in the project proposal'

A.8.2 The main project elements/ activities should be identified in the

project proposal

Figure A.6 illustrates that both industries agree or strongly agree that the main
project elements/ activities should be identified in the project proposal. Further,

the manufacturing result reflects typically their current situation, as detailed in
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Figure A.5, though on comparison the construction industry needs to improve in
this area.

Figure A.6: Manufacturing and construction response to 'the main project

elements/ activities should be identified in the project proposal.’

A.8.3 Reviews of new project proposals

Figure A.7 illustrates that both the manufacturing and construction industry are
typically aligned in that they do not review new project proposals by 'gut-feel.'
Further, this result is enhanced by the result in section A.6.5, whereby the
respondents generally agreed that a number of different criteria, including strategy

and technical capability, were used for reviewing new projects.
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Figure A.7: Manufacturing and construction response to 'new project

proposals are reviewed by 'gut-feel'
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A.8.4 Project plans

At the front-end, the project plans in both manufacturing and construction
companies generally included market conditions/ position, technical elements/
solutions and resource issues. However, as Table A.8 illustrates, a significant
number of construction respondents were not fully certain as of the contents of the
project plans, but this factor may be due to problems in understanding
terminology; what is perceived as the project plan may not be called as such in the

respondent company.

Strongly Disagree  Uncertain Strongly
Disagree Agree
Market Conditions/  Man. 5.3% 13.2% 26.3% 55.3%
Position Con. 0 8.2% 26.2% 52.5% 13.1%
Technical Man. 0 5.3% 2.6% 44.7% 47.4%
Elements/ Con. 0 1.6% 16.4% 55.7% 26.2%
Solutions
Resources Man. 0 5.3% 13.2% 44.7% 36.8%
Con. 1.6% 1.6% 18.0% 49.2% 29.5%

In addition, 10 (26.3%) of manufacturing and 11 (18.0%) of the construction
respondents stated that the project plans at the front-end contained risk/ value

assessments.

Table A.8: Manufacturing and construction contents of the project plan at

the front-end

A.8.5 Project resource allocation

Table A.9 details that sufficient project resources are not usually allocated in both
manufacturing and construction industries for requirements capture, market
research, project feasibility or benchmarking. Clearly, this is an area that requires

further research.
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Strongly  Disagree  Uncertain Agree Strongly
Disagree Agree
Requirements Man. 0 21.1% 34.2% 31.6% 13.2%
Capture Con. 1.6% 13.1% 31.1% 41.0% 13.1%
Market Research Man. 2.6% 34.2% 23.7% 31.6% 7.9%
Con. 3.3% 29.5% 45.9% 18.0% 3.3%
Project Feasibility  Man. 0 5.3% 5.3% 78.9% 10.5%
Con. 0 16.4% 14.8% 45.9% 23.0%
Benchmarking Man. O 34.2% 39.5% 21.1% 5.3%
Con. 6.6% 36.1% 39.3% 14.8% 3.3%

Table A.9: Manufacturing and construction response to 'sufficient project

resource allocation'

A.8.6 Clear plan for capturing project requirements

Figure A.8 shows that both manufacturing and construction industries are
generally unsure as to whether there is a clear plan for capturing project
requirements. The majority of manufacturing respondents either agree or strongly
agree, but 26% are uncertain to this factor. The construction response is uniform
across disagree, uncertain and agree. Further, this is an area that requires
additional research and investigation, but maybe merely attributed to the fact that
sufficient project resources are not allocated at the outset, as evidenced in section
A.8.5.
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Figure A.8: Manufacturing and construction response to 'there is often a

clear plan for capturing project requirements’

A.8.7 Project requirements capture responsibility

The project requirements of manufacturing projects are captured mainly both the
marketing/ sales and engineering departments, although this process is aided by
some of its customers. For construction, the designer/ architect takes this role,
though too is sometimes assisted by the contractor, client's agent and the client/
customer. These results are as expected and are displayed in Table A.10.

Strongly  Disagree  Uncertain  Agree Strongly

Disagree Agree
Marketing/ Sales Man. 0 2.6% 15.8% 52.6% 28.9%
Designer/ Architect Con.  3.3% 8.2% 11.5% 55.7% 21.3%
Engineering Man. 2.6% 5.3% 15.8% 60.5% 15.8%
Contractor Con. 9.8% 26.2% 24.6% 27.9% 11.5%
Client's Agent Con. 3.3% 14.8% 36.1% 37.7% 8.2%
Customers Man. 2.6% 7.9% 26.3% 47.4% 15.8%
Client/ Customer Con. O 8.2% 31.1% 36.1% 24.6%

Table A.10: Manufacturing and construction response to the person

responsible for capturing project requirements
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A.8.8 Project requirements identification

The majority of manufacturing companies agree that the project requirements are
always clearly identified, however, this is not the consensus of construction
companies (see Figure A.9). The construction respondents disagree to the
statement, and these responses generally mirror the response to 'there is a clear
plan for capturing project requirements,' as in Figure A.8. Clearly, this is an area
that construction professionals need to address.
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Figure A.9: Manufacturing and construction response to 'the project

requirements are always clearly identified'

A.8.9 Project requirements timescale

Both manufacturing and construction companies were aligned in their response to
the statement ‘it usually takes too long to define a project's requirements,” as
Figure A.10 shows. Further, the response of this question is directly related to
sections A.8.5 through to A.8.8. Although there is a clear plan for capturing
project requirements, insufficient resources are allocated in practice. However,
this result seems to be contradictory to the construction response in section A.8.8.
Clearly, if the project requirements are not always clearly identified, then this is
an area for construction improvement since good requirement capture is positively

related to project success (Wootton & Cooper, 1999).
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Figure A.10: Manufacturing and construction response to 'it usually takes

too long to define a project's requirements'

A.8.10 Adequate project requirements capture before detailed design

The result of Figure A.11 typically mirrors the result of Figure A.9, and
subsequently affirms the two responses. The manufacturing companies generally
agree that the project requirements are always clearly identified and that they are
usually well defined before moving to detailed design. More too, the construction
companies believe that the project requirements are not always clearly identified,
and that they are not well defined before moving to detailed design. Again, this is
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an area that requires much improvement.

Figure A.11: Manufacturing and construction response to 'project

requirements are adequately captured before moving to detailed design’
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A.8.11 Front-end identification criteria

At the front-end of the project, both manufacturing and construction respondents
generally agreed that the client/ project sponsor's and end-user/ occupier's needs
were usually identified (see Table A.11). However, 45.9% of construction
respondents were in strong disagreement, disagreement or uncertain as to whether
the end-user/ occupier needs were captured, and this fact may be attributed to the
type of construction project considered. The 45.9% of construction professionals
may be referring to property developers, in which case the end-user/ occupier is

usually unknown or their needs are not fully considered because the use of the

building will change over time.

Strongly  Disagree  Uncertain Agree Strongly

disagree agree
Client/ Project Man. O 5.3% 10.5% 39.5% 44.7%
Sponsor's Needs Con. 1.6% 8.2% 8.2% 54.1% 27.9%
End-User/ Man. 2.6% 0 13.2% 47.4% 36.8%
Occupier's Needs Con. 4.9% 23.0% 18.0% 32.8% 21.3%

Table A.11: Manufacturing and construction response to the identification

of needs at the front-end

A.8.12 Front-end assessments

At the front-end of the project, both manufacturing and construction companies
were aligned in that they agreed that a technical, financial and risk assessment was
usually performed (see Table A.12). However, the response to conducting a
‘client/ project sponsor satisfaction assessment' was also aligned between the two
industries, but they were also inconsistent across the selection criteria. Further,
this result is particularly surprising, though perhaps reflective, of the construction
industry; clients initiate the majority of construction projects so surely their

satisfaction should be assessed.
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Strongly  Disagree  Uncertain Agree Strongly

Disagree Agree
Client/ Project Man. 10.5% 34.2% 18.4% 31.6% 5.3%
Sponsor Satisfaction  Con.  13.1% 37.7% 19.7% 23.0%  6.6%
Assessment
Technical Man. O 0 2.6% 60.5% 36.8%
Assessment Con. 1.6% 3.3% 18.0% 57.4% 19.7%
Financial Assessment Man. 0 0 0 52.6% 47.4%
Con. 0O 3.3% 6.6% 50.0%  31.1%
Risk Assessment Man. O 7.9% 10.5% 57.9% 23.7%
Con. O 4.9% 13.1% 55.7%  26.2%

Table A.12: Manufacturing and construction response to the completion of

assessments at the front-end

A.8.13 Benchmarking

Figure A.12 illustrates the manufacturing and construction response to 'the project
specifications are usually benchmarked against those of our competitors.' It is
clear from the bar chart that the two industries are not aligned in their response.
The manufacturing responses were fairly spread across the selection criteria,
signifying that some companies do benchmark and likewise, some don't. The
construction response was more consistent, but portrayed that the majority of
construction companies do not benchmark. Clearly, this is an area for construction
improvement, and is particularly surprising since the recent launch of
government's performance benchmarking exercise, Key Performance Indicators
(CBPP, 1998).
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Figure A.12: Manufacturing and construction response to 'the project

specifications are usually benchmarked against our competitors'

A.9 Section 4 results - process execution

The following section details the responses to process execution related questions.

A.9.1 Consistent project process

Figure A.13 illustrates the manufacturing and construction response to the
statement 'there is a consistent project process within our company.' 90% of the
manufacturing respondents agreed to the statement, compared to that of 59% of
construction. Further, this result can be analysed against section A.6.2, where
respondents were asked the percentage of projects that went through a consistent
project process. The manufacturing response here mimics that of section A.6.2,
but this does not reflect the construction industry (Howell, 1999). Wilcoxon

signed rank test was used to compare the two responses (see Table A.13).
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Figure A.13: Manufacturing and construction response to 'there is a

consistent project process within our company'

Mean rank Sum of ranks
Negative ranks 323 21.94 702.00
Positive ranks 11b 22.18 244.00
Ties 18c
Total 61
a There is a consistent project process < consistent process percentage
b There is a consistent project process > consistent process percentage
c There is a consistent project process = consistent process percentage

There is a consistent project process > consistent process percentage - test

statistic b
Z -2.901a
Asymp. Sig. (2-tailed test) 0.004

a Based on positive ranks

b Wilcoxon signed rank test

Table A.13: Wilcoxon signed rank test results comparing manufacturing

and construction response to ‘there is a consistent project process’ against

‘consistent process percentage’
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A.9.2 Changes to the consistent project process

Figure A.14 details the manufacturing and construction response to 'there are
often changes to the consistent project process.' The two industries are at complete
opposites here and the bar chart clearly shows that their responses are mirrored;
the majority of manufacturers agree to the statement whereas the constructors
disagree. However, the responses reflect typically as what would be expected.
Manufacturers usually produce repeat products or vary slightly the operation of
their production line to manufacture similar products. Constructors, on the other
hand usually produce different types of facilities that are also procured in different
ways.
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Figure A.14: Manufacturing and construction response to 'there are often

changes to the consistent project process'

A.9.3 Adapting the consistent project process

The manufacturing and construction respondents were similar in the statement 'we
adapt the consistent project process for each individual project.’ Figure A.15
illustrates that although both industries generally agreed the manufacturing
respondents were more widespread. Further, this result reflects typically the
findings in section A.9.2. Manufacturing companies tend to manufacture the same
or similar products, and so only sometimes have to adapt the consistent project
process. Whereas, the construction industry has to change their consistent project

process in accordance to the building type, environment, procurement method etc.
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Figure A.15: Manufacturing and construction response to 'we adapt the

consistent project process for each individual project’

A.9.4 Changes to the project process are quick

Figure A.16 illustrates that both the manufacturing and construction industries are

aligned in their response to 'changes to the project process are quick." The

response is uniform across the selection criteria of disagree, uncertain and agree,

signifying that changes are directly related to the type of change and can either be

quick or long.
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Figure A.16: Manufacturing and construction response to ‘changes to the

project process are quick'
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A.9.5 Changes to the project process are easy

Figure A.17 illustrates the manufacturing and construction response to ‘changes to
the project process are easy." Again, both industries are aligned; they both
generally disagree to the statement, although there is a proportion that does agree.
Further, this response relates to that of section A.9.4. Changes to the project
process can either be quick or long, and be easy or hard depending on the type of
change.

20

18
manu/const
10
l:l manufacturing
0 J [ construction

Strongly Disagree Uncertain
Disagree Agree

Percent

Figure A.17: Manufacturing and construction response to '‘changes to the

project process are easy'

A.9.6 Defining the project process

Figure A.18 details that manufacturing and construction are not aligned in
defining their project process at the beginning of a project. Typically the
responses are at opposite ends of the selection criteria. The majority of the
manufacturing respondents agree to the statement, and although a high proportion
of construction respondents also agree, the majorities disagree. This result is as
expected. Manufacturing companies tend to plan the whole process of design and
production at the outset of a new project, but this type of planning in construction
companies is dependent on the discipline of the respondent. The majority of
clients and architects for example, are usually unsure of the procurement process
at the beginning of the project unless they are repeat projects, and so the type of

procurement has already dictated the role of the project team, as in design and
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build for instance. However, when contractors and suppliers are appointed to the
project team, the process is usually already defined.
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Figure A.18: Manufacturing and construction response to 'the project

process is always defined at the beginning of a project’

A.9.7 Omitted steps from the process

The manufacturing and construction respondents were aligned in their response to
'Wwe never omit any steps from the pre-determined project process,’ as Figure A.19
details. Both industries disagree to the statement, signifying that there are large
numbers of changes to the determined project process. This result again is as
expected. Manufacturing companies have to change their business in response to
the changing market conditions, as do the construction industry, but who also
have added factors such as the weather, which famously leads to long delays.
Further, these circumstances have contributed to the development/introduction of
phase-review or stage-gate processes, which allow the progressive fixity of certain

elements and other elements to continue if there are particular minor delays.
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Figure A.19: Manufacturing and construction response to 'we never omit

any steps from the pre-determined project process'

A.9.8 Management of the project process

The manufacturing and construction industries are not aligned in the way in which
it is always clear at the front-end of the project process how it will be managed
(see Figure A.20). Manufacturing companies, having usually planned the
complete design and production of a product at the outset, agree that they know
how the project is going to be managed. On the other hand, the construction
response is much more varied. The majority of respondents disagree to the
statement particularly if the procurement of the project is not defined during the
front-end, but there is also a degree of agreement, perhaps with repeat projects or

projects with a pre-defined procurement route in lieu of the client's preference.

50
40
30
20 21

manu/const
10 13
El manufacturing
0 -construclion

Strongly Disagree Uncertain Strongly Agree
Disagree Agree

Percent

Figure A.20: Manufacturing and construction response to 'it is always clear

at the front-end how the project process will be managed'
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A.9.9 Project reviews

The manufacturing and construction industries are aligned in that both have
'regular project reviews ...throughout the project process.' Figure A.21 shows that
both industries hold regular reviews; 95% of manufacturing companies and 86%
of construction companies either agree or strongly agree to the statement. This

result is encouraging as both industries analyse the progress of their projects.
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Figure A.21: Manufacturing and construction response to 'reqular project

reviews are held throughout the project process'

A.9.10 Cross-functional teams

The use of cross-functional teams is varied in comparison of the manufacturing
and construction industries. The majority of the manufacturing respondents
encourage multi-discipline work, as evidenced in Figure A.22, and reflects the
initiatives of merging the marketing, design and engineering departments.
However, construction has far to follow and is inconsistent. The construction
response is fairly uniform across disagree, uncertain, agree and strongly agree
criteria, and signifies this is an area for radical improvement in lieu of the Latham
(1994) and Egan (1998) reports.
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Figure A.22: Manufacturing and construction response to 'cross-functional

teams are always used throughout the project'

A.9.11 Project manager allocation upon a new project

The allocation of a project manager as soon as a new project proposal is approved
is varied across the manufacturing and construction respondents. Figure A.23
illustrates, the majority of manufacturers agree to the statement, whereas
construction does not. Again, this result is as to be expected. Manufacturing
projects involve a lot of planning, and planning is usually completed before work
begins and so factors such as management allocation are arranged at the onset.
Construction projects, however, usually evolve around a problem, and the project

team and managers are appointed as and when required.
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Figure A.23: Manufacturing and construction response to 'a project

manager is always allocated as soon as a new project proposal is

approved'
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A.9.12 Presence of process managers/ owners

Figure A.24 details the manufacturing and construction response to 'we have a
process manager/ owner." The industries are fairly aligned from the bar chart
below, and this is particularly surprising since the term is borrowed from
manufacturing and has not been widely introduced into the construction industry.
The author believes that this response may be attributed to a terminology

misunderstanding.
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Figure A.24: Manufacturing and construction response to 'we have a

process manager/ owner'

A.9.13 Importance of the presence of process mangers/ owners

Figure A.25 details the manufacturing and construction response to ' we should
have a process manager/ owner.' Both industries are either agreement or strong
agreement to the statement and reflect the result of ‘we have a process manger/
owner' as in section A.9.12. The manufacturing respondents, who usually have a
process manager/ owner already in place, value the role. However, as explained in
section A.9.12, the term is relatively new or misunderstood in construction, and so
this result is misleading. It appears from the bar chart below that the industry
recognise the improvement that a process manager/ owner may bring, which is
encouraging for the Process Protocol research, but reflecting on the previous

response, this result may expound upon the misunderstanding of the term.
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Figure A.25: Manufacturing and construction response to 'we should have

a process manager/ owner'

A.9.14 Project/ process manager allocation

A Project/ process manager should be allocated at the pre-concept, concept and
feasibility phases in both manufacturing and construction companies, as Table
A.14 illustrates. Although both industries are generally aligned, their responses
are both also widespread during the pre-concept and concept phases. This
inconsistency may be due to a lack of terminology misunderstanding. During the
pre-concept phase, there may be an internal (client) based manager appointed to
investigate the opportunity even though there is no guarantee there will be a
project at this stage, and this may be confused with the project/ process manager
of the whole project. Again, this misunderstanding is possibly reflected in the

concept phase for manufacturing but less so for construction as this is a defined

stage whereby architects/ designers are usually appointed.

Strongly  Disagree  Uncertain Strongly
Disagree Agree
Pre-Concept Phase Man. 2.6% 18.4% 28.9% 26.3%
Con. 3.3% 14.8% 19.7% 36.1%  26.2%
Concept Phase Man. O 21.1% 7.9% 34.2% 36.8%
Con. 3.3% 11.5% 18.0% 44.3%  23.0%
Feasibility Phase Man. 0 10.5% 15.8% 28.9% 44.7%
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Con.  4.9% 8.2% 14.8% 39.3% 32.8%

Table A.14: Manufacturing and construction project/ process manager

allocation

A.9.15 Project process changes/ improvements

Table A.15 illustrates the manufacturing and construction response to the
changes/ improvement of the project process. Generally, the process or project
manager changes or improves the manufacturing project process, although senior
board members sometimes complete this task. However, all responses to these
criteria are not fully conclusive. For construction, clients or project managers take
this lead, and again the results are inconsistent across the whole selection criteria.

This construction inconsistency is further reflected with the process manager, but

this may also be attributed to the misunderstanding of the term as reflected earlier
in sections A.9.12 and A.9.13.

Strongly  Disagree  Uncertain Agree Strongly
Disagree Agree
Senior Board Man. O 42.1% 15.8% 28.9% 13.2%
Members
Client Con. 1.6% 19.7% 21.3% 42.6% 14.8%
Process Manager Man. 2.6% 18.4% 10.5% 60.5% 7.9%
Con. 3.3% 23.0% 41.0% 29.5% 3.3%
Project Manager Man. 0 21.1% 10.5% 52.6% 15.8%
Con. 1.6% 16.4% 34.4% 44.3% 3.3%

Table A.15: Manufacturing and construction response to the responsibility

of changes/ improvements to the project process
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A.9.16 Project communication

Good communication between project team members is not reflective across the
manufacturing and construction industry, as illustrated in Figure A.26. They are
true in the manufacturing responses, but the response is typically uniform across
disagree, uncertain and agree. This result may be attributed the response to the use
of cross-functional teams as in section A.9.10. The manufacturing industry
encompasses cross-functional teams, and the team members do communicate
well. However, the construction industry does not currently adopt a multi-
disciplinary approach and this result seems to be reflected in their ineffective
communication with other team members. Clearly, this is an area that requires

improvement for the industry.
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Figure A.26: Manufacturing and construction response to 'there are good

communications between the project team participants throughout the

project process'

A.9.17 Collaboration

Table A.16 illustrates that there is close collaboration with the client/ project
sponsor in both manufacturing and construction industries although about a
quarter of construction respondents were either unsure or disagreed with this

statement. This factor may be attributed to the respondent, since companies lower
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down the supply chain usually do not interact with the client/ project sponsor.
Manufacturers agree that there is a good relationship with their suppliers, but the
construction response is fairly uniform across disagree, uncertain and agree
criteria. This response maybe again related to the discipline of the respondent. The
collaboration relationship between the end-users is aligned; both industries
responded uniformly across disagree, uncertain and agree. Further, this particular

result is as expected since the end-users may not be identified at the outset.

Strongly  Disagree  Uncertain Agree Strongly
Disagree Agree
Client/ Project Man. 2.6% 0 7.9% 52.6% 36.8%
Sponsor Con. O 11.5% 14.8% 62.3% 11.5%
Suppliers Man. O 5.3% 23.7% 52.6% 18.4%
Con. 1.6% 32.8% 19.7% 39.3% 6.6%
End-User Man. O 26.3% 31.6% 31.6% 10.5%
Con. 3.3% 36.1% 26.2% 31.1% 3.3%

Table A.16: Manufacturing and construction response to close

collaboration between the parties

A.9.18 Project responsibilities

The manufacturing and construction response to 'the necessary project
responsibilities are not being allocated at the outset' is detailed in Figure A.27
below. The industries are not aligned. The manufacturing respondents disagree to
the statement, which details that the responsibilities are detailed at the start of a
project. Construction responsibilities are not identified at the start of the project.
This result is mimicked in section A.9.8, whereby respondents were asked to
detail their agreement or disagreement to the statement ‘it is always clear at the

front-end how the project will be managed.’
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Figure A.27: Manufacturing and construction response to 'the necessary

project responsibilities are not being allocated at the outset'

A.9.19 Design specification changes before production

Figure A.28 illustrates alignment between the manufacturing and construction
industry in their response to the statement 'there are too many design specification
changes before production." The majority of respondents agree that there are too
many changes, but there are nearly equal responses in the disagreement and
uncertain categories.
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Figure A.28: Manufacturing and construction response to 'there are too

many design specification changes before production'
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A.9.20 Design specification changes after production

Figure 4.29 details the manufacturing and construction response to 'there are too
many design specification changes during production.’ Clearly, the two industries
are not aligned, unlike that of section A.9.19 whereby respondents were asked if
there were too many changes before production. Although 37% of the
manufacturing respondents agreed to statement, the majority disagreed signifying
that the product was well planned and well defined during the front-end. 77% of
construction respondents agreed to the statement and that this may be directly
attributed to the industry's poor performance, as reported by Latham (1994) and
Egan (1998).
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Figure A.29: Manufacturing and construction response to ‘there are too

many design specification changes during production’

A.10 Section 5 results - performance measurement

The following section details the survey questionnaire response to performance

management related issues.

A.10.1 Critical success factors

Figure A.30 illustrates the manufacturing and construction response to ‘the critical
success factors of the project were agreed by everyone at the outset.” It is clear
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from the bar chart that the majority of manufacturing companies agree to this
statement whereas the construction companies are less consistent. Although 51%
of the respondents either agree or strongly agree, there is still a high degree
unclarity amongst the remaining 49%. Further, since performance metrics are
strongly associated with the requirements of the project, Figure 4.30 typically
mirrors the result in Figure A.9 whereby respondents were asked if their project

requirements are always clearly identified.
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Figure A.30: Manufacturing and construction response to ‘the critical

success factors of the project were agreed by everyone at the outset’

A.10.2 Reasons for taking measures

Both the majority manufacturing and construction respondents agreed that the
principal reason for taking performance measures was to inform the client/
customer, benchmark the project and to manage resources (see Table A.17).
However, a significant number of manufacturing companies disagreed to ‘inform
the client/ customer,” and a significant number of construction clients disagreed to
‘benchmark the project.” This was as to be expected. Manufacturers usually
produce products in anticipation that there will be a market threshold and so the
client will ultimately be the consumer, in which case it is not usually apparent to

inform them of the production performance of the product.
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The recent introduction of the governments KPIs (key performance indicators) in
1998, over a year after this survey questionnaire was conducted, has contributed
to a furry of benchmarking in the construction field (CBPP, 2001), and this may
be reflected in the results in Table A.17. However, according to Ball (1988)
construction projects are still often considered as a unique and therefore it is
difficult to directly compare them against each other, as supported by 24.6% of
negative and 19.7% of uncertainty response to the statement. More investigation

should follow in this area to ascertain whether companies were benchmarking

internally of externally.

Strongly  Disagree  Uncertain Agree Strongly

Disagree Agree
Inform the Client/  Man.  2.6% 39.5% 13.2% 44.7% 0
Customer Con. O 11.5% 19.7% 54.1% 14.8%
Benchmark the Man. O 7.9% 18.4% 68.4% 5.3%
Project Con. 1.6% 23.0% 19.7% 47.5% 8.2%
Manage Resources Man. 0 0 5.3% 78.9% 15.8%

Con. 0 4.9% 16.4% 62.3% 16.4%

In addition, 3 (7.9%) of manufacturing respondents stated that feedback was a reason for taking
measures, and 4 (10.5%) stated that monitoring and controlling risk was a factor; 7 (11.5%) of
construction respondents stated that feedback was a reason for taking measures, and 10 (16.4%)

stated that it is to monitor and control risk.

Table A.17: Manufacturing and construction response to the reason for

taking measures

A.10.3 Alignment of measurement system with the business strategy

The alignment of the measuring system to the business strategy is critical for
project success (Globerson, 1985; Dixon et al, 1990; Kaplan & Norton, 1992),
though it is not being fully implemented by both manufacturing and construction
industries (see Figure A.31). Nearly half of construction respondents (44.7%)
were uncertain as to whether this factor was in practice, which is alarming since

commercial construction projects, which accounts for nearly all the work of the
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large construction respondents, would have emerged as a direct result from the
need determined in the client's business case. Further, this lack of consistency is
reiterated elsewhere in the survey questionnaire (Figure A.3) where respondents
were asked if 'new project proposals are always consistent with the overall
business strategy' or their organisation. In manufacturing, the response was
somewhat uniform across the disagreed, agreed and strongly agreed; and similarly
in construction, the response was seemingly uniform across the whole selection
criteria. Therefore, this is a key area for consideration for both industries,

especially construction.

Percentage
N
(4]

@ % manufacturing

54 | % construction

Strongly Disagree  Uncertain Agree Strongly
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Figure A.31: Manufacturing and construction response to ‘our measuring

system is aligned to our business strategy’

A.10.4 Time of data collection

Table A.18 illustrates that the manufacturing and construction company responses
are aligned in terms of when they collect particular measures. Time is measured
every week. Cost every month. Quality every phase review, although the
construction respondents were quite widespread in this response and seemed to be
uniform over collating quality measures every week, month and phase review.
Manufacturers assessed the time-to-completion of a project at each phase review,
whereas construction did so every month, and likewise this similar pattern
emerged with the metrics of time through each phase of development, total cost
against estimated cost, and phase cost against estimated cost. The client/ end-user/
customer satisfaction was always collated at the end of the project in each

industry, and 40% of manufacturing respondents claimed that the project team's
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satisfaction was never assessed and 33% in construction. The process
effectiveness/ execution was measured at the end of the project or at the phase
review, and the number of changes in the process was never measured although
virtually equal construction respondents stated that it was done every month.
However, this seems contradictory to a statement elsewhere in the questionnaire
that asked respondents if there was a consistent project process within their
company (Figure A.13). Although 45.9% of construction respondents agreed, it
seemed somewhat questionable against the general belief that there is a consistent
construction process and this is highlighted in the 31.1% of respondents who were
in disagreement or strong disagreement to the statement. Manufacturers were all
in agreement or strong agreement in terms of having a consistent project process.
Innovation within the process is again hardly ever measured, and is a possible area
to consider for improvement in both industries as highlighted by Kaplan and
Norton's balanced scorecard (1992; 1993; 1996). Conclusively, most construction
companies assessed the success of their tender submissions every month but what

is more alarming, 13.1% never rated their performance in respect of what was

perceived against a common metric.

The following data is collected  Week Phase End of Never
every: Review Project
Time Man.  50.0% 39.5% 10.5% 0 0
Cons. 52.5% 41.0% 3.3% 3.3% 0
Cost Man. 7.9% 52.6% 36.8% 2.6% 0
Cons. 14.8% 73.8% 9.8% 1.6% 0
Quality Man. 7.9% 28.9% 60.5% 0 2.6%
Cons. 31.1% 29.5% 31.1% 8.2% 0
Time-to-Completion Man. 13.2% 13.2% 50.0% 23.7% 0
Cons. 31.1% 54.1% 4.9% 6.6% 3.3%
Time through each Man. 5.3% 18.4% 71.1% 2.6% 2.6%
phase of development Cons. 26.2% 42.6% 24.6% 3.3% 3.3%
Total Cost against Man. 5.3% 36.8% 39.5% 18.4% 0
Estimated Cost Cons. 8.2% 72.1% 8.2% 9.8% 1.6%
Phase Cost against Man. 2.6% 21.1% 57.9% 10.5% 7.9%
Estimated Cost Cons. 4.9% 65.6% 24.6% 4.9% 0
Client Satisfaction Cons. 4.9% 11.5% 36.1% 44.3% 3.3%
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End-User Satisfaction Cons. 3.3% 3.3% 18.0% 49.2% 26.2%
Customer Satisfaction Man. 2.6% 5.3% 34.2% 42.1% 15.8%
Team Satisfaction Man. 2.6% 7.9% 26.3% 23.7% 39.5%

Cons. 1.6% 6.6% 27.9% 31.1% 32.8%
Process Effectiveness/  Man.  5.3% 2.6% 31.6% 52.6% 7.9%
Execution Cons. 1.6% 11.5% 32.8% 34.4% 19.7%
Commercial Success Man. O 7.9% 15.8% 68.4% 7.9%
Number of Changesin  Man. 0 2.6% 21.1% 18.4% 57.9%
the Process Cons. 16.4% 31.1% 9.8% 16.4% 26.2%
Innovation within the Man. 2.6% 0 23.7% 31.6% 42.1%
Process Cons. 3.3% 11.5% 27.9% 26.2% 31.1%
Tender Awards against  Cons.  6.6% 39.3% 31.1% 9.8% 13.1%
Tenders Submitted

In addition, 6.6% of construction respondents stated that they collected measures

relating to safety and environmental issues.

Table A.18: Manufacturing and construction response to the time of data

collection

A.10.5 Undertaking of measures

The project team or the project manager conducted most of the measuring in both
industries, as detailed in Table A.19, which is encouraging since the literature
cites that measurement should involve all employees to enhance performance.
What is questionable in these results is the number of metrics that was collated by
process managers in construction, as this seems contrary to the belief that there
are process managers currently in place. Elsewhere in the questionnaire
construction respondents were asked if they already had a process manager (See
Figure A.24); 29.5% agreed or strongly agreed that they did, whereas 47.3%
disagreed or strongly disagreed leaving the rest of 13.1% uncertain. Another
alarming result in the above table is the number of construction clients, more than
the manufacturing clients, who actually conduct the measuring. Surely the
organisation providing the service to the client should also provide the empirical

evidence to them of their success or failure. Perhaps, but more importantly, this
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result reiterates the lack of efficient, effective and consistent performance

measurement in the industry.

The following Project Process Project External  Client

measures are Team Manager Manager Party

undertaken by:

Time Man. 0 26.3% 5.3% 68.4% 0 0
Cons. 0 44.3% 3.3% 49.2% 1.6% 1.6%

Cost Man. 0 26.3% 10.5% 57.9% 5.3% 0
Cons. 0 42.6% 4.9% 42.6% 6.6% 3.3%

Quality Man. 2.6% 34.2% 21.1% 28.9% 10.5% 2.6%
Cons. 0 57.4% 4.9% 31.1% 1.6% 4.9%

Time-to- Man. O 7.9% 21.1% 65.8% 2.6% 2.6%

Completion Cons. 3.3% 41.0% 4.9% 45.9% 1.6% 3.3%

Time through Man. 2.6% 13.2% 21.1% 60.5% 2.6% 0

each Phase of Cons. 3.3% 39.3% 6.6% 45.9% 0 4.9%

Development

Total Cost Man. O 21.1% 13.2% 57.9% 7.9% 0

against Cons. 1.6% 45.9% 4.9% 37.7% 6.6% 3.3%

Estimated Cost

Phase Cost Man. 7.9% 13.2% 10.5% 63.2% 5.3% 0

against Cons. 0 47.5% 4.9% 39.3% 4.9% 3.3%

Estimated Cost

Client Cons. 3.3% 39.3% 3.3% 34.4% 8.2% 11.5%

Satisfaction

End-User Cons. 26.2%  24.6% 3.3% 24.6% 6.6% 14.8%

Satisfaction

Customer Man.  15.8% 18.4% 7.9% 31.6% 18.4% 7.9%

Satisfaction

Team Man.  39.5% 23.7% 10.5% 21.1% 5.3% 0

Satisfaction Cons. 32.8% 31.1% 0 32.8% 1.6% 1.6%

Process Man. 7.9% 18.4% 31.6% 36.8% 5.3% 0

Effectiveness/  Cons. 19.7% 29.5% 13.1% 31.1% 4.9% 1.6%

Execution

Commercial Man. 7.9% 10.5% 7.9% 42.1% 26.3% 5.3%

Success

Number of Man. 57.9% 7.9% 13.2% 18.4% 2.6% 0
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Changes in the Cons. 26.2% 34.4% 3.3% 32.8% 1.6% 1.6%

Process

Innovation Man. 42.1% 13.2% 21.1% 18.4% 2.6% 2.6%

within the Cons. 31.1% 24.6% 9.8% 27.9% 4.9% 1.6%
Process

Tender Cons. 13.1% 50.8% 1.6% 27.9% 4.9% 1.6%
Awards

against

Tenders

Submitted

Table A.19: Manufacturing and construction responses detailing who

conducts the project's measurement

A.11 Section 6 results - Information Technology

The following section details the manufacturing and construction responses to the

survey questionnaire relating to IT.

A.11.1 Integrated IT system to support communication

Figure A.32 illustrates that an integrated IT system is used to support
communication in both industries. The results are generally aligned across the
whole selection criteria. However, the results are questionnaire since the statement
IS open to much interpretation. Further, this interpretation may have led to a
significant number of agreement and strong agreement in the construction
response. It appears to the researcher that IT does not fully support project team
communication since there are major compatibility issues that interplay between
the project participants, further, this factor has contributed to the emergence of

information management systems (Lee et al, 2001).
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Figure A.32: Manufacturing and construction response to the use of an

integrated IT communication system

A.11.2 The use of advanced technologies

Table A.20 illustrates the manufacturing and construction response to the use of
advanced technologies. Both industries significantly agreed that integrated
databases, document management systems and inter/ intra/ extranet applications
would assist in project success. However, the response to the use of artificial
intelligence was rather bewildered for both industries, and this may be attributed
to the lack of understanding from the survey questionnaire respondents. The use
of artificial intelligence is somewhat limited in use compared to the other three

criteria, which are all actively apparent. This needs to be further investigated.

Strongly  Disagree  Uncertain Agree Strongly

Disagree Agree

Integrated Databases Man. 0 2.6% 5.3% 63.2% 28.9%

Con. O 3.3% 1.6% 55.7% 39.3%

Document Man. O 5.3% 2.6% 60.5% 31.6%

Management Systems Con. 0 1.6% 1.6% 47.5% 49.2%

Artificial Intelligence Man.  7.9% 21.1% 39.5% 18.4% 13.2%
Con. O 13.1% 55.7% 21.3% 9.8%

Inter/ Intra/ Extranet ~ Man.  2.6% 5.3% 5.3% 52.6% 34.2%

Applications Con. 1.6% 3.3% 13.1% 52.5% 29.5%
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Table A.20: Manufacturing and construction response to the use of

advanced technologies

A.11.3 Where IT is used in the project process

Table A.21 details the results of the survey questionnaire of where IT is currently
used in the project process. It is apparent that both industries are typically aligned
in the criteria excepted in the issue of risk, project-based case-retrieval and what-if

analysis.
Agree Uncertain Disagree
Economic Appraisal Man. 76.3% 13.2% 10.5%
Con. 73.8% 11.5% 14.8%
Risk Analysis Man.  39.5% 26.3% 34.2%
Con. 68.9% 11.5% 19.7%
Project Simulation Man. 55.3% 15.8% 28.9%
Con. 52.5% 23.0% 24.6%
Project-Based Case-Retrieval Man. 28.9% 39.5% 31.6%
Con. 44.3% 23.0% 32.8%
Quantity Take-Off Man. 52.6% 26.3% 21.1%
Con. 83.6% 8.2% 8.2%
Cost Planning/ Estimating Man. 81.6% 5.3% 13.2%
Con. 95.1% 1.6% 3.3%
Accounting/ Commercial Man. 92.1% 5.3% 2.6%
Management Con.  100% 0 0
2D/ 3D Visualisation Man.  89.5% 2.6% 7.9%
Con. 73.8% 16.4% 9.8%
Project Planning Man. 92.1% 2.6% 5.3%
Con. 98.4% 0 1.6%
Virtual Reality Based Man. 36.8% 21.1% 42.1%
Prototyping Con. 36.1% 21.3% 42.6%
Electronic Data Interchange Man. 73.7% 15.8% 10.5%
Con. 82.0% 9.8% 8.2%
Resource Management Man. 65.8% 21.1% 13.2%
Con. 60.7% 29.5% 9.8%
‘What If' Analysis Man. 55.3% 21.1% 23.7%
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Con.  39.3% 27.9% 32.8%
Manufacturability Man. 47.4% 28.9% 23.7%
Buildability Con. 14.8% 36.1% 49.2%
Robotics Man. 23.7% 28.9% 47.4%
Robotics Based Site Analysis Con. 6.6% 26.2% 67.2%
Maintenance Management Man. 36.8% 42.1% 21.1%

Con. 36.1% 34.4% 29.5%

Table A.21: Manufacturing and construction response to the use of IT in

the project process

A.11.4 Where in the project process IT should be used

Table A.22 details the manufacturing and construction response to where IT
should be used in the project process. Again, both industries are aligned in

agreement, except in the process of robotics.

Strongly  Disagree  Uncertain Agree Strongly

Disagree Agree
Economic Man. O 2.6% 10.5% 39.5% 47.4%
Appraisal Con. O 1.6% 3.3% 39.3% 55.7%
Risk Analysis Man. O 5.3% 10.5% 44.7% 39.5%
Con. 0 4.9% 8.2% 42.6% 44.3%
Project Simulation  Man. 0 7.9% 13.2% 36.8% 42.1%
Con. 0 0 13.1% 47.5% 39.3%
Project-Based Man. O 2.6% 28.9% 39.5% 28.9%
Case-Retrieval Con. O 1.6% 19.7% 45.9% 32.8%
Quantity Take-Off Man. 0 2.6% 23.7% 44.7% 28.9%
Con. 0 0 4.9% 49.2% 45.9%
Cost Planning/ Man. O 2.6% 2.6% 50.0% 44.7%
Estimating Con. O 0 0 42.6% 57.4%
Accounting/ Man. O 0 2.6% 39.5% 57.9%
Commercial Con. O 0 0 39.3%  60.7%
Management
2D/ 3D Man. 5.3% 2.6% 0 44.7% 47.4%
Visualisation Con. 0 3.3% 13.1% 34.4% 49.2%
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Project Planning Man. 2.6% 0 0 36.8% 60.5%
Con. 0 0 0 45.9% 54.1%
Virtual Reality Man. 2.6% 7.9% 21.1 34.2% 34.2%
Based Prototyping  Con. 1.6% 3.3% 26.2% 39.3% 29.5%
Electronic Data Man. 5.3% 0 2.6% 34.2% 57.9%
Interchange Con. 0 0 3.3% 39.3% 57.4%
Resource Man. 2.6% 0 2.6% 44.7% 50.0%
Management Con. 0 1.6% 6.6% 55.7% 36.1%
‘What If' Analysis Man. 2.6% 0 0 55.3% 42.1%
Con. 0 3.3% 16.4% 47.5% 32.8%
Manufacturability = Man. 2.6% 2.6% 13.2% 36.8% 44.7%
Buildability Con. 1.6% 8.2% 31.1% 41.0% 18.0%
Robotics Man. 5.3% 10.5% 28.9% 34.2% 21.1%
Robotics Based Con. O 19.7% 42.6% 21.3% 16.4%
Site Analysis
Maintenance Man. 0 0 31.6% 34.2% 34.2%
Management Con. 0 6.6% 18.0% 47.5% 27.9%

Table A.22: Manufacturing and construction response to where in the

project process IT should be used
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B.2 Letter to organisations requesting costing information

Wednesday, 24 May 2000

Dear <Title> <Surname>,

Re: Study of the JS Data Stream on the Sainsburys Castle Vale project, Birmingham.

I am currently undertaking a research project, entitled Process Protocol, which aims to improve
the performance of the construction industry by focusing upon the whole design and construction process
(please see the enclosed leaflet or wvisit our website for more information

http://www.processprotocol.com). In particular, we are concentrating on the performance aspect of

construction projects and have been subsequently enlisted through Jim Woolcott (Sainsburys), Duncan
Robertson and Russell Crewe (Schal), and Brandon Parks (Building Information Warehouse) to help
analyse the benefits of the JS Data Stream as it is applied on the Castle Vale project.

The study aims to gather empirical data from the JS Data Stream's access reports, and as you
are probably aware, attitudinal responses from the questionnaire that has been published on the system.
However, we also need to investigate the possibility that the project's printing costs have been distributed
elsewhere across the project team. Therefore, we would be very grateful if you could answer the
following questions, which will examine your company's printing costs whilst using the JS Data Stream
against that of the traditional method of operation. If you feel you cannot answer the following questions,

please could you pass on this letter to an appropriate person in your company: -

- Approximately how much money do you think the JS Data Stream has cost or saved your company to
print out project documents (in terms of paper and ink cartridges)?

- Approximately how much would you have expected a project of this type to cost in terms of printing

out project documents (in terms of paper and ink cartridges)?

The results of the study will be presented in statistical terms and therefore your input (which is
confidential) will not be attributed to you or your company. We will be producing a summary report of
the entire research on completion of the project and it will be available via the JS Data Stream. We would
be very grateful if you could help by completing the above questions and either return it to us at the
above address or email a.lee@salford.ac.uk or facsimile 0161 295 6174 your response by no later than
12" June. Please do not hesitate to contact us if you have any queries or would like more information on
the Process Protocol (direct line 0161 295 6171). We thank you in anticipation and look forward to
hearing from you.

Yours sincerely,

Angela Lee - Researcher
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C.1 Britannia Walk survey questionnaire
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PPE Framework

Step 1: Identify The Statement Of Need
Need Behind The For New Project
Selection Of The New Process Selection

Project Process

Step 2: Derive Process Project Process Step 3: Conduct Project Process Step 4: Continuously Revised Project Use Process Findings Project Process
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