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ABSTRACT

The UK housebuilding industry has been subject for the past decade or more, to many
government initiatives and pressures to improve output, quality and innovation
specifically in supply chain management. However the industry is still failing to meet

customer and market demands and is in need of improvement.

This work studies the UK private housebuilding industry and assesses its current
practice regarding supply chain management. It identifies best practice in UK private
housebuilding supply chain management, and current levels of competence. It goes on

to determine major causes of waste and successfully applies improvement techniques.

In order to achieve this, the work first locates and appraises secondary data to
understand supply chain management, value and waste within the industry and
determine best practice. The thesis then adopts a multi-methodology approach using
three distinct stages of empirical research consisting of a government funded case study
research project, a national survey of UK housebuilders and finally, collaborative
fieldwork involving semi-structured interviews and an improvement workshop with a

major UK private housebuilder/developer.

The work establishes that there is considerable room for improvement in many areas of
the housebuilding supply chain and that material availability and final product quality
are key problems. Using a number of improvement techniques, including cause and
effect and failure mode and effect analysis (FMEA), the causes of major waste areas are

identified and evaluated and corrective actions proposed.
The work demonstrates that a majority of UK private housebuilding can be treated in

the same way as other manufacturing industries for process and supply chain

improvement and can successfully adopt techniques prevalent in other industries.
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Chapter 1 Introduction

CHAPTER 1
INTRODUCTION

I tell this tale which is strictly true
Just by way of convincing you
How very little since things were made

Things have altered in the building trade

Rudyard Kipling C. 1900




Chapter 1 Introduction

CHAPTER1 INTRODUCTION

1.1 Chapter Overview

This first chapter begins by setting out the background and the raison d’etre for the
work covered in this dissertation. The scope of the work is defined, including the
exploration of boundaries, identification of related work that is considered outside the

scope of this dissertation and an explanation of the rationale for final boundary setting.

The issues at the core of this research work are presented in terms of the research
questions and an overview of the processes employed during the conduct and
completion of the work is given. To clarify these further they are illustrated by means of

a connectance diagram and a research process sequence flow chart.

The overall structure and chapter sequence of the dissertation is presented. Finally, a

resume of why this work is important is given and discussed.

1.2 Rationale and Background

Housebuilding is an important construction sector within the United Kingdom,
consuming huge quantities of materials, labour and other resources. Between 1965 and
2000 it represented between 3 and 4% of the UK’s Gross Domestic Product (GDP)
(Ball 2003) with the top 50 UK housebuilders having, between them, over £ 46,000
million turnover for year ending 2003. However, the total number of permanent
dwellings built per year over the period 1965 to 2000 reduced from around 400,000 p.a.
to less than 200,000 p.a. (ODPM 2003). This is an indication that the supply of housing
is continually lagging behind the demand, resulting in consumer pressure towards the
Government and consequential pressure from Government onto the housebuilding
industry (Barker 2004).

Over the last few decades not only has the quantity of available housing been a
problem, but also the various aspects of quality have needed improvement. For more
than ten years the housebuilding industry, as part of the larger UK construction industry,

has been subject to review and has been at the receiving end of Government advice on a

2
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variety of ways to improve. The Latham Report of 1994 (Latham 1994) signalled a key
starter to this campaign for improvement. Much of this advice has been related to, or
emanated from, so-called ‘best practice’ industries such as the aerospace, automotive
and electronics industries. Following on from this, Egan (1998 and 2002), set out where
the strategic direction and the many techniques for improvement in operations
management, manufacturing management but especially supply chain management to
aid the industry. This dissertation aims to contribute to improving the housebuilding
quality situation through its main theme; that of removing ‘waste’ in housebuilding
supply chains. The contribution of this thesis to the knowledge base is that it extends,
and adds value to the knowledge of UK housebuilding supply chains. It also applies
improvement (best practice) techniques to issues identified in the Egan report (2002
Chapter 5) regarding waste in supply chains. It provides evidence of the applicability of
such ‘best practice techniques’ in a practical situation to identify waste and so improve

the housebuilding process.

Several factors influenced the choice of this topic as the subject for this dissertation. A
major reason was that, whilst a research associate at Cardiff University (1998 to 1999),
the author was involved in a number projects centred on improving the construction
industry. One of these was concerned with the housebuilding industry and this
highlighted the issues which needed to be addressed in this sector. The author was
fortunate during this time to make contacts that later enabled the formation of a
collaborative working relationship with a major UK private housebuilder from whom

much of the data collection was made.

The author’s background also affected the topic choice. As an ex-work study engineer,
ex-production engineer in aerospace and automotive industries, a chartered engineer and
having undertaken some building work including a house extension, the author
perceived this as an interesting and stimulating topic and a potential source of
professional and personal satisfaction. There is no doubt of the social importance of the
housebuilding industry and its impact on the quality of life of UK residents. It is

therefore a worthy area for contribution to the knowledge base.

Another major reason for selecting the topic of waste in housebuilding was that there is

little published work on the holistic view of housebuilding supply chains and therefore

3



Chapter 1 Introduction

research in this area provided an opportunity to fill a gap in current knowledge. This
lack of pre-existing underpinning knowledge is clearly demonstrated throughout the
dissertation but particularly in the literature review. As well as the growth in
knowledge in its own right, this particular topic offered the potential for practical

application to bring about improvement.

It is true to say that the choice of topic area was not a 'road to Damascus' experience.
That is, the topic did not occur to the author in a moment of inspiration but rather was
developed and refined over time. In fact, the specific features of this study emerged
from an iterative process that included a wide ranging exploratory literature review and
some practical research work in order to understand the current state of affairs in the
housebuilding industry. This process is expanded in the Research Methodology Chapter
3.

The research work examined supply chain management in housebuilding using a mixed
research methodology approach but nevertheless one that is firmly based on grounded
theory. It looked at the larger picture and sought to apply useful and relevant

improvement tools and techniques.

The research itself consisted of three main stages of investigation and data collection.
First, a case study was undertaken which was a part of a major government funded
research project supported by the Engineering and Physical Science Research Council
(EPSRC) Innovative Manufacturing Initiative (IMI) and the Department of
Environment, Transport and the Regions (DETR). This study was a collaborative
project involving Cardiff and Sussex Universities and some nine major practitioners
(Barker et al. 2000), this dissertation showing the contribution by the author. Secondly,
a national supply chain management awareness survey of major UK private
housebuilders (Barker and Naim 2004a) was conducted by the author, which established
supply chain awareness, what usage was being made of improvement techniques and
identified major supply chain problem areas. Thirdly, in-depth collaborative fieldwork
(case-study based) with a major UK private house developer was undertaken by the
author. This involved building-site data collection and a subsequent practitioner

workshop which analysed root causes and identified improvements.
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1.3 Scope and Boundaries

The aim of this dissertation was, from a position of understanding the current state of
knowledge and awareness of supply chain management, to investigate the key areas of
waste and then to recommend a way of improvement using appropriate improvement

methods and techniques.

Unlike traditional approaches this did not concentrate on specific individual areas
within supply chains, such as design, purchasing, logistics or IT systems, but rather,
took a more holistic, ‘big picture’ perspective which included all activities and

processes used in the housebuilding supply chain.

Waste in the context of this work is neither material waste nor issues central to
environmental waste, but rather the definition of waste created by a lack of efficiency or

effectiveness in the overall housebuilding processes.

This work concentrates on the UK private or ‘speculative’ housebuilding sector, as this
is responsible for the majority of houses built in the UK, some 89% in 2002/2003
according to UK government statistics (ODPM 2003). Within this sector the focus is on
the major housebuilders who build the greatest proportion in the sector. In 2002/2003,
some 38 of the major UK housebuilders accounted for approximately 80% of all UK
homes (Housing Forum 2003a).

Although both private and social housing were included in the first investigative
exercise, the work then narrowed down further in the second and third stages to just
private UK housebuilding. Although the general construction industry is not the subject
of the research in this study, this perspective is included in the literature review for
context and discussion. Housebuilding has become the focus of this work as a result of
its greater similarity to manufacturing than general construction. Therefore this offers
greater potential for transfer of best practice from a production setting where processes
and supply chain are regarded as exemplars. Another reason is that the author’s
background and knowledge in manufacturing, from both an engineering and an
operations perspective, assisted in the research activities. Finally, it was recognised

early in the research that housebuilding is meeting neither Government nor society’s

5
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expectations in terms of both output and quality levels and this adds to its importance as

a subject for study and improvement.

1.4 Questions for the Research

The main aim of this work is to investigate and develop improvement methods and
techniques to evaluate ‘waste’ and its causes, within the context of the private UK
housebuilding industry. Here, waste is defined by the author as ‘the totality of all
materials and resources not needed in carrying out the process of housebuilding’. The
research questions which underpin the main theme and provide direction to the work

are:

Q1. What is supply chain management in housebuilding and what is accepted as current

best practice?

Q2. What is the current level of supply chain management competence in housebuilding

supply chains, including the adoption of best practice?

Q3. Which are the significant causes of waste for major UK private housebuilders?

Q4. What are the key methods and techniques that can be adopted for improvements?

These questions provided central focus to activities and chapters of the dissertation.
Figure 1.1 shows which chapters and work have answered the questions and how the
work streams and chapter descriptions combine together to provide fuller answers. The
figure also shows to some extent the progression followed in the research although this

is expanded further in the next section below.
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Chapter or Area of Research
Research Question

Chapter 2
Literature Review

Chapter 4
Case studies

Chapter 5
Survey

Chapter 6
Site Manager
data

Figure 1.1 Connectance Diagram. Source — author
Note: The thicker arrows show important Connectance and thin arrows weaker

Connectance.

1.5 Process of Research

The overall aim of this work evolved and was formulated in an iterative process as
knowledge and understanding of the topic area increased until the decision to focus on
waste in housebuilding supply chains was arrived at. In order to elicit greater usefulness
and to concentrate on the contribution to knowledge this focus was further refined to
major UK private housebuilding because these are the predominate players in the field

and therefore can have the greatest affect on the UK housebuilding industry.

~ This emergent research process is illustrated in Figure 1.2 and depicts what is in

essence, a quasi-grounded theory approach based on response to a particular described



Chapter 1 Introduction

situation rather than an initial theoretical framework. The figure shows where the
literature review supported the exploratory work centred on the Meeting Customer
Needs through Standardisation (MCNS) research project. This work included a data
collection methodology termed Terrain Scanning Methodology (TSM) and helped
develop the understanding that, generically, housebuilding supply chains were
unsophisticated compared with exemplars in previously published research.
Confirmation of the situation in the UK regarding supply chain awareness and
competence was investigated by the second empirical study undertaken. This work led
in turn to an in-depth, more qualitative approach, in collaboration with a major
housebuilder (developer), so as to define the problems at building site level that affect
the overall housebuilding supply chains. Finally, research by means of an expert
workshop, assessed and evaluated the site-based findings and using various

improvement techniques, recommended a way forward.
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Chapter 1 Introduction

This emergent research process, which formulated the research questions above, can

also be described by the following sequence of activities:

1. Understand and assess the current status of research in construction supply
chains particularly in housebuilding and related areas via a critical literature

review.

2. Gain a general understanding of the housebuilding industry through involvement
and participation in a major government funded supply chain assessment and
improvement research project. This work, MCNS, acted as an exploration stage
for the author, where housebuilding supply chains where investigated and
assessed using an adaptation of the Cardiff Quick Scan (Lewis and Naim 1998)
and (Naim et al. 2002) methodology which was named Terrain Scanning
Methodology (TSM) (Barker et al. 1999)

3. Assess current housebuilding industry supply chain management competence

using a survey.

4. Identify and evaluate key waste and value elements in housebuilding supply
chains via a detailed case study, process mapping, discussion, interviews and

workshop.
5. Analyse findings, compare and deduce recommendations.
1.6 Dissertation Structure

The format and structure of the dissertation shown in the contents page is described
here. Following this explanatory introductory chapter (Chapter 1) the dissertation sets
out the identification, review and appraisal of existing literature relevant to the research
(Chapter 2), especially in the context of the initial research question shown above. The
next section is the research methodology chapter (Chapter 3) which explains the
research philosophy and demonstrates how the formulation of the research strategy was
developed in parallel with some of the fundamental literature review and knowledge

gathering activities. The research chapter also explains the three strands of data
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Chapter 1 Introduction

collection and investigation and specifically argues their relevance and appropriateness

in addressing the research questions.

The next three chapters (Chapters 4, 5 and 6) present the data collection and findings for
each of the three research elements. These are presented in chronological order as they
were actually conducted. The discussion chapter (Chapter 7) synthesises and reviews
the research findings and compares the knowledge found by the research with that

assessed and critiqued in the literature review.

In conclusion, the final chapter (Chapter 8) re-visits the research questions and draws
together the various themes and discussion to demonstrate and explore overall meaning,
and argues the significant contribution this work makes in understanding the industry’s
awareness of supply chain management and application of improvement techniques to

housebuilding supply chains.
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Chapter 2 Literature Review

CHAPTER 2
LITERATURE REVIEW

Knowledge is of two kinds. We know a subject ourselves, or we know

where we can find information upon it.

Dr Samuel Johnson, quoted in Boswell’s Life of Johnson, 18 Apr. 1775

12




Chapter 2 Literature Review

CHAPTER2 LITERATURE REVIEW

2.1 Chapter Overview

The literature review laid out below critically assesses existing published information
available as secondary and tertiary data relevant to the key themes of this dissertation,
namely waste or inefficiency in housebuilding supply chains. As described in more
detail in the subsequent chapter on research methodology (Chapter 3) it was necessary
for the author to have a comprehensive understanding of all topics relevant to the
research work. Carrying out the literature review was an essential learning process that
started very early to establish an initial knowledge base and continued throughout this
work as the methodology evolved, the need for knowledge grew and the research
became more refined. It was also necessary to be aware of current developments in
secondary data, as ongoing and new research was published which was potentially
relevant to this work, making it necessary to ‘top-up’ the literature review throughout
the duration of the research. Indeed, a consummate academic needs to continually

update their knowledge in this way.

It has been put forward that there are two major reasons for undertaking a literature
review; to review and to reference (Saunders et al. 2003:43) and (Jankowicz 2000:159).
The review allows the generation and refinement of research ideas for the direction of
the research being undertaken, including the critical review of existing data as part of
the research project proper. Secondly, referencing allows existing work to be used to

provide context and authority to the research. As stated by Jankowicz (2000:159):

“Knowledge doesn’t exist in a vacuum, and your work only has value in relation to
other people’s. Your work and your findings will be significant only to the extent that
they’re the same as, or different from, other people’s work and findings”.

Being aware that the review should be more than a mere list of ‘what I have read’ (Bell
1999:92), the author has endeavoured to ensure that the assessment of the relevance and
sufficiency of information is included and that the review organises, classifies and

critically appraises previous work. This is necessary in order to provide sufficient
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background knowledge, establish boundaries and create a framework that supports the
aims of this research (Saunders et al. 2003:46).

In the author’s opinion another vital reason for undertaking the review is to establish
how the existing literature is able to contribute (or not) to the research questions
outlined in the introductory chapter above. That is, how well it succeeds in providing a
definition of what supply chain management in housebuilding is and what is accepted as
good practice; in establishing current competence levels and best practice adoption; in
identifying causes of waste and in suggesting key methods and techniques for
improvement. Of course, this was the subject of continual re-appraisal as the research

evolved and the questions and research methodology became more refined.

The structure of the literature review presented below, as shown in the contents listing,
begins with a review of the basics of supply chain management in order to provide an
understanding of supply chains and define the important issues in the successful
management of supply chains. This establishes and defines the key foundation of
knowledge on which the dissertation builds, as the preliminary to aid the development

of more specific, relevant, and detailed topics to meet the main aim of the dissertation.

The review moves on in the second section, to explore the construction industry
perspective and describe the characteristics of an innovative environment, with a
resume of the progress towards this currently seen in construction supply chain
management. This body of existing work often encompasses that of housebuilding itself

and so many issues here are relevant and applicable.

The third section gives the background and overview of the UK housebuilding industry
per se, including an analysis of the need for housing, and the current problems
encountered in trying to meet this demand plus other key factors and requirements, such

as quality.
Next, housebuilding supply chain literature itself is reviewed, explaining current

knowledge and understanding, together with the current initiatives, highlighting

especially several enquiries and reports initiated by the UK Government.
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A key element of this dissertation centres on the concepts of waste or inefficiency and
so the literature review discusses definitions and the shared common understandings of

waste and value.

Various generic improvement techniques derived from the literature are then listed,
categorised and discussed. Those most relevant to the aims of this work are critiqued in

more detail.

Finally, best practice in supply chains, construction supply chains and housebuilding

supply chains is reviewed and discussed.

Within each section an assessment is made as to how well, and in what way, the
available literature contributes to solving the research questions. A view on gaps in the
evidence is presented and an assessment of the impact this had on the direction of this

research is given.

2.1.1 Literature Review Methodology and Approach

The literature retrieval process began with the basic search query which was adapted,
refined, expanded as appropriate in response to the particular aspect of the research
being explored. Some thought was given to the ways that the search could be improved

depending on different sources used, such as the use of synonyms.

Figure 2.1 shows the listings of ‘search terms’ (sometimes referred to as ‘keywords’ —
(Saunders et al. 2003):56) used for searching secondary and tertiary data, at different
times throughout the research. The selection and use of the terms varied depending
upon the phase of the research work and what was being sought. They were also
adapted to suit the resource being searched and how this related to the key research
questions. The terms recorded here are not completely exhaustive, but do give an
indication of the width and breadth of the searches carried out. The terms are shown in

the three different ‘concept’ categories that were most often used during searching.

The first concept category captures the core topic of ‘supply chain’ and related terms

and reflects the fact that this research work focuses on the complex reality of the holistic
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supply and operational aspects of housebuilding. Next, the business or industry sector
that was relevant to the research aims was considered, so the more general construction
term which included housebuilding was used as well as the more specific equivalents of
housebuilding. The third category qualifies the research further by adding relevant
terms to specify particular issues directed by the research questions, in particular

relating to waste, improvement etc.

Concept 1 Concept 2 Concept 3
- Improvement, benefits,
Construction problems
Supply chain Housebuilding Performance. standards
best practice
Supply Housing P
" Waste, inefficiency,
Networks Houses efficiency,
Clusters Homes Value, uncertainty,
abilit
Building varabity
1L Time, time compression, or
Dwellings T C T (Total Cycle Time)
Site managers, foreman

Figure 2.1 Key Search Terms. Source - author

In general, the fewer concepts (or words representing a concept) combined using AND
as a Boolean operator then the greater the ‘recall’ i.e. overall number of references
found, whereas the greater the number of concepts used the fewer ‘hits’ are found but
these are more likely to be useful; increasing the search’s specificity or precision.
Within each concept the larger the number of alternatives or synonyms, the more ‘hits’
were found. Various combinations were tried to ensure that the optimum balance
between the number of ‘hits’ versus relevance of ‘hits’ were found. Much of the
rationale for effective information retrieval and critical appraisal of the literature is
related to the following conceptual representation used extensively in other scientific

information retrieval such as health care.
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Usefulness of information = relevance x validity x importance

work

Source - (Shaughnessy et al. 1994)

2.1.2 The Review Process

Various resources were used for retrieving information and references. Initial literature
searching took place at the outset of the research when the author was a research
associate. Subsequent searching continued throughout the research progress, using a
variety of resources and search strategies depending on the particular need. Resources
and techniques used included electronic searching of bibliographic databases and
datasets, including citation/abstract sources only (with subsequent full text retrieval
using hard copy library and electronic document delivery systems), electronic full text
resources such as Emerald, Indexes to Theses and various relevant conference
proceedings. In addition, electronic academic gateways were used, such as Social
Science Information Gateway (SOSIG), various other internet resources, library
catalogues OPACs (Online Public Access Catalogues) giving access to print research in

the form of journals, books, news services, etc.

Internet searching was also carried out seeking specialist organisations relevant to the
topic, such as research and academic organisations, construction and housebuilding web
sites and related UK Government sites. General internet search engines were also
utilised including Google and Google ‘Scholar’. Follow up of references quoted within
other articles and sources was carried out (so called ‘pearl string’ searching) and this
increased the number of relevant documents, adding to the underpinning knowledge
base of this research. In addition ‘hand searching’ of potentially relevant paper sources
was carried out. Finally, contact and discussion with other researchers within the field

provided a valuable check of material covered and further supply.

Bibliographic reference management software, ‘Endnote’, was used by the author to
produce a database to store and retrieve all references used in this research. Indeed,
during the process of initiating, extending and revisiting reference material for this
research the database was a useful tool in identifying new, and avoiding duplicated

material. It is recommended (Saunders et al. 2003:73) that not only the bibliographic
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details be recorded but also a summary of the content and supplementary information.
This latter point being particularly useful in understanding relevance and aiding

efficient retrieval from over 600 references stored.

A particular problem encountered during the searching was the fact that the language
generally used to describe the topics of interest and hence the relevant search terms are
quite unspecific (or woolly) compared to say technical or medical terminology. This
resulted in a large number of irrelevant articles being retrieved initially. As well as the
extensive use of broad and narrow searching techniques a considerable amount of

reading and intellectual filtering by the author was required.

The critical review of the literature found using these techniques, categorised

appropriately, is covered in the rest of this chapter.

2.2 Supply Chains and Supply Chain Management

The purpose of this section is to give a brief review of supply chains and supply chain
management from a generic perspective. It includes their link with logistics and covers
important issues regarding relationships between buyers and sellers and organisations

themselves.

2.2.1 Supply Chains

There is a great deal of published material on supply chains and supply chain
management which includes many definitions and ways of viewing ‘supply chains’. The
origins appear to stem from the area of logistics with Houlihan (1984) being the first to
adopt and use the terminology. The earliest definition found by the author for ‘supply

chain’ is:

“The integration of various functional areas within an organisation to enhance flow of
goods from immediate strategic suppliers through manufacturing and distribution chain
to the end user”.

(Houlihan, 1987).
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What is interesting here is the emphasis on ‘within an organisation’. Perhaps this is a
reflection on this first attempt at definition, however most subsequent definitions adopt
a broader approach that includes different companies and organisations. An even earlier
publication by Jay Forrester does not use the supply chain terminology but does state
that:

“Management is on the verge of a major breakthrough in understanding how industrial
company success depends on the interaction between the flows of information,
materials, money, manpower, and capital equipment”.

(Forrester 1958)

Forrester then goes on to illustrate a production-distribution system consisting of a
factory, warehouse, distributor and retailer including information and material flows.

This is the earliest representation of a supply chain found by the author.

A clear, but nevertheless early definition of supply chains by Stevens:

“a system whose constituent parts include material suppliers, production facilities,
distribution services and customers linked together via the feed forward flow of
materials and the feedback of information”.

(Stevens 1989)

This very basic representation is illustrated in Figure 2.2, similar to Stevens (1989) but

with commercial aspects added (payment):

Information
— - <+
Materials
—> —> —>
Supplier Production Distribution Customer
“— <+ “—
Payment

Figure 2.2 Basic Supply Chain Representations.
Source — adapted from Baily et al (2005:92)

A selection of other definitions and descriptions are given below:
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Macbeth and Ferguson (1994:3) do not really give a definition as such but state that:

“the business need is a multifaceted one where the complex interaction of many
participants in different organisational groupings all have an impact on the eventual
outcome. This complexity forces us to rise from our immediate surroundings to see the
business in a much wider context. We call this the supply chain to capture the idea of
linked activities (within and across organisational boundaries) from raw material to final
consumer”.

Here then, we see that supply chains encompass not only the entire activities and
processes concerned within a business but join these together with those of other
businesses into a complex linkage. It is necessary to understand this concept when
considering housebuilding supply chains in particular as complexity increases with the

numerous clients, contractors, and sub-contractors involved in that industry.

Christopher (1998:15) defines the supply chain as “the network of organisations that are
involved, through upstream and downstream linkages, in the different processes and
activities that produce value in the form of products and services in the hands of the

ultimate consumer”.

A comprehensive definition from Handfield and Nichols (1999:2) is that “The supply
chain encompasses all activities associated with the flow and transformation of goods
from the raw materials stage (extraction), through to the end user, as well as the
associated information flows. Material and information flow both up and down the
supply chain”. They also state that “supply chains are essentially a series of linked
suppliers and customers; every customer is in turn a supplier to the next downstream
organisation until a finished product reaches the ultimate end user”. This definition is

very simplistic, describing supply chains as straightforward linear entities in isolation.

As expressed eloquently by Harland (1997), supply chains can be classified under four
headings and mean different things to different people. The complexity and length (or
span of influence), can vary from an intra-organisational supply chain, to a two
organisational one, termed dyadic (buyer and supplier), to one that stretches from the
initial raw material to the final customer, that is, through various organisations and
processes. Fourthly, there is the concept of the network supply chain, which is a more

realistic but more complex concept where many and various suppliers and customers
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are inter-linked through a web of buyer-seller relationships. This range of definitions

(Harland 1997) is shown pictorially in Figure 2.3.

Level 1 -

Internal Company A
chain O pany
Level 2 -

i

relationship

.
External

chain

Level 4 -

Network (B (F D <D

Figure 2.3 System Levels of the Supply Chain Concept.
Source — Adapted from Harland (1997)

This view is also expressed by Cox and Hines (1997:36) who argue that “the chain is an

unsatisfactory metaphor: the firm is part of a network”.

Lee and Billington (1993) define a supply chain as “a network of facilities that
performs the functions of procurement of material, transformation of material to
intermediate and finished goods, and distribution of finished products to end

customers”.

Towill et.al (1992) outlines a supply chain as “a system, the constituent parts of which
include material supplier, production facilities, distribution services and customers
linked together via feed forward flow of materials and the feed back flow of

information”.
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From the various definitions of a supply chain given above, it can be seen that there are
many variations although they may seem to be of a somewhat similar nature. They do,
however, illustrate the different perspectives with which supply chains can be viewed.
Some people see them in terms of relationships between one buyer and seller, some
taking an organisational view, and others looking at the chain of buyer and seller
relationships. Some authors such as Harland (1997) move away from the early simple
linear model to present that of a network consisting of many nodes as being more
realistic and reflecting the true complexity of many business situations. An example of
such a situation could be where a business is both a supplier and customer to another
business. A straight and simple flow line of businesses is not always the case. Such
scenarios can relate to counter-trade and reciprocal trading. The situation really depends
upon the industry and the individual businesses concerned. Lamming et al. (2000) says
that in the place of the simplistic linear and unidirectional model of a supply chain,
networks better describe the real situation of lateral links, reverse loops, two-way
exchanges and so on, encapsulating the upstream and down stream activities found in

the business environment,

Hughes et al. (1999) believe there are nine types of supply chain that can be identified
across a range of sectors, each meeting different types of business needs:
1. Arms length, open competition.
Commodity trading: A sells to B sells to C sells to A.
Partnering for customer delight.
From supplier’s suppliers to customer’s customers.
Lean supply chains and systems integration.
Competing constellations of linked companies.
Interlocking network supply between competitors.

Asset control supply: dominate or die.

¥ ® N s w N

Virtual supply. No production, only customers.

Some authors propose a systems perspective which is often dynamic. Here, there are
many internal and external influences, crossing both internal and external organisational
boundaries, and affecting how the system behaves. Systems modelling or simulation
work has been carried out to replicate the outcome of various in-puts or influences.
Ellram (1990), Towill et.al (1992) and Hammond (1997) are a few examples.
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Contemporary thinkers in the field are now starting to look to complexity theory to
understand the supply chain concepts Robson (2004), Cox and Mowatt (2004), Dubois
and Gadde (2002).

It is clear that supply chains are very complex entities and best represented in their
entirety by a systems approach, although sometimes this is not necessary if focusing on
only a small section of the supply chain. Although the understanding of the supply
chains is broad and varies greatly, most practitioners and academics usually refer to just
two or three links in the classic ‘chain’ representation, in order to concentrate on, or

illustrate, particular problems or specific issues.

In parallel with this development of ‘supply chain’ ideology, Ellram (1990) points out
that “During the 1980’s the idea of reducing uncertainty by sharing information,
exchanging information for inventory” became known. In fact, decades previously some
authors (for example Magee 1958:80) realised that sharing information and agreeing
requirements would help meet customer needs. Contemporaneously the just-in-time
principle used by Toyota (Ohno 1988), reported on in detail by Womack et al. (1990)
and further analysed by (Hines 1998), explains how this relational concept gave great
benefits to Japanese automotive manufacturers and resulted in competitive advantage
over their western counterparts. The supply chain management concept (Ellram 1990)
focuses attention on holding inventory in the location and at the level or quantity that is
optimal for the entire supply chain, “Clearly exchanging information is central to the

supply chain concept”.

Lamming (1993); Smith et al. (1998), Christopher (1998), and many others have
developed a good descriptive understanding of what supply chains are and the benefits
gained from managing them correctly. They stress the importance of appropriate
partnering, working as a team, the integration of the supply chain, being ‘market-
facing’, having clear and accurate information flow throughout the chain. All of these
aim at eliminating the major areas of inefficiency and ineffectiveness, mainly at the

interfaces.

Towill (1997b) puts forward the idea of a seamless supply chain, promoting the ideal of

how supply chains should be controlled. For example, in the concept of a seamless
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supply chain, all participants work as one, and therefore “there are enormous benefits to
be obtained by improving information flow and material flow, both being much
enhanced via time compression of value added activities and the elimination of non-
value added activities”. A more detailed coverage of this is given later in Section 2.6.
However, having supply chain participants working in collaboration goes against many
traditionalist buyer/seller relationships where adversarial culture can be the norm.
Understanding such relationships and knowing how to create and develop them for
business advantage is often complex and challenging and can be a vital part of

managing supply chains which leads on to the next area of review.

2.2.2 Supply Chain Management

A review of supply chain management by Tan (2001) concludes that the literature
contains many buzzwords and different definitions. The article maintains that there are
really two alternative perspectives on the origins of supply chain management. One,
derived from the purchasing and supply background which supports the buying and
supply perspective and the other, from transportation and logistics roots which supports
the physical transportation and distribution perspective of wholesalers and retailers.
This view reinforces some of the early attempts at definition of supply chains especially

that from Houlihan (1987) shown in the previous section (Section 2.2.1).

Different authors view supply chain management from different perspectives. Cooper
and Ellram (1993) taking a logistics distribution perspective, define supply chain
management as “an integrative philosophy to manage the total flow of a distribution
channel from the supplier to the ultimate user”. However Scott and Westbrook (1991)
describe it as the chain linking each element of the manufacturing and supply process
with raw materials through to the end user, encompassing several organisational
boundaries.

Christopher (1998:18), with what seems a purchasing view, provides the following
definition “The management of upstream and downstream relationships with suppliers
and customers to deliver superior customer value at less cost to the supply chain as a
whole”. Another relationship perspective is put forward by Baily et al. (2005:17) who

state supply chain management “is about the linkages of the immediate seller/buyer
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relationships into a longer series of events. A company’s suppliers have their own

suppliers, and often our direct customers are not our ultimate customers”.

Lee and Billington (1993) define a supply chain as “a network of facilities that performs
the functions of procurement of material, transformation of material to intermediate and

finished products, and distribution of finished products to customers”.

There are therefore many different perspectives of supply chain management. Described
above we have the distribution view, the materials flow view, the purchasing view, the

buyer/seller view and finally a network of facilities view.

Taking a more organisational standpoint, Cavinato and Kauffman (2000:145) state that
supply chain management is “an integrated collection of organisations that manage
information, cash, and product flows from a point of origin to a point of consumption
with the goals of maximising consumption satisfaction and minimising the total costs of

the organisations involved”.

This array of many and varied definitions and understandings of supply chain
management mirrors the number and variation of supply chains that exist. What
emerges from the literature is that supply chain management seems to be not the
responsibility of any single department, function or business but rather, it should be
viewed as an enterprise model. This model includes several different management and
business activities such as logistics, transportation, storage, packaging and the actual
business conversion processes (operations management), and requires the management
of these across many business boundaries. In the other words, the author views supply
chain management as an umbrella encompassing many different but related inter- and
intra- organisational activities. How far up and down the supply chain the ‘management
or control’ should extend is a matter of debate. Most academics agree that supply chain
management extends in essence all the way back to the raw material suppliers and

forward to the ultimate consumer.

According to Stevens (1989) the evolution of supply chain management probably
occurred through four key stages, as in Figure 2.4. The Figure shows that the first stage

was to move away from each activity working in isolation within an organisation,
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sometimes termed the silo approach, towards what was called a functional integration
stage. Then, by combining these key activities, the development moved on to internal
integration. Finally, by the involvement of suppliers and customers outside the
organisation the stage of external integration was reached and hence the emergence of

what is called supply chain management.

Supply Chain Integration

Material Flow Customer
e s o, .
Service
Gl G ) (s ) (i)
Functional Integration
Materlal anufacturm
4
#. anagement #. Dlsmbutlon
Internal Integration
Materials anufacturing
00 Distribution r.y
External Integration

liers 0 nternal Supply

Stevens G. 1989

Figure 2.4 Supply Chain Evolution. Source - G Stevens (1989)

Although many companies understand the key concepts of supply chain management to
some extent, that is, the integration of activities and processes and working with
customers and suppliers, not all are prepared to move totally in this direction. This is not
so surprising considering the mistrust which seems typical of normal business
environments, the awareness of economic uncertainty, market forces and the cultural
backdrop of self preservation. The way that companies view supply chain management
shown in Burgess (2001:4) is quite relevant, see Figure 2.5; this investigation work
shows there was a spread of understanding of what was supply chain management when
the above four stages as defined by Stevens (1989), were used. It showed that many
managers, in fact 58%, did not appreciate the need for external integration in supply

chain management.
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Cavinato and Kauffman (2000:146) believe that many authors use the terms and
‘supply chain management’ and ‘logistics management’ inierchangeably.

Although this is not felt to be correct, these authors believe it is understandable in that,

=

as said previously, much of the origins of supply chain management come fra

transportation and distribution. As stated earlier in this chapter several authors (for

example Houlihan 1984 and Lee and Billington 1993) believe ‘logistics’ to be a key

3

(Sykes 1982:594) defines the meaning of logistics as the “art of moving, lodging and
supplying troops and equipment”, which is much related to supply chain management.

Stone (1968) in Rushton et al. (2000

\_/
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d “Logistics is the art and science o
determining requirements; acquiring them; distributing them and finally maintaining
them in an operational ready condition for their entire life”. Crompton and Jessop
(2001) in the official dictionary of purchasing and supply approved by the Chartered
Institution of Purchasing and Supply (CIPS) say it is “the process of managing both the
movement and storage of goods and materials from their source to the point of ultimate

consumption, and the associated information flows”. The Chartered Institute of

ogistics and Transport UK (CILT 2005) states that: ‘Logistics’ is the process of

|—|
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designing, managing and improving such supply-chains, which might include

purchasing, manufacturing, storage and of course, transport.
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Cavinato and Kauffman (2000:146), point out that up until and during the 1960s the
various activities associated with logistics were managed independently by most
organisations, with little or no integration. The economic pressures of the 1970s forced
many organisations to reduce costs and one way to achieve this was to integrate various
logistics activities. By the late 1970s and early 1980s these logistics activities had come
to be termed materials management and physical distribution or inbound and outbound
logistics. More progressive organisations also saw an opportunity to become more
efficient by co-ordinating these activities with their suppliers and customers and this
also formed the basis for supply chain management. This view of the evolution of
supply chain management conforms to that outlined by Stevens (1989). In order for
these changes to occur Cooper and Ellram (1993) maintain that there had to be a shift in
the way companies viewed their position in the business world and how they worked
with their customers and suppliers. Table 2.1 from Cavinato and Kauffman (2000:148,
originally in Cooper and Ellram 1993) compares the traditional attitudes with those that

are needed for supply chain management to be successful.

Factor Traditional Supply Chain
Inventory management | Firm focused Pipeline coordinated
Inventory flows Interrupted Seamless/visible
Cost Firm minimisation Landed cost
Information Firm control Shared
Risk Firm focus Shared
Planning Firm orientated Supply chain

Team approach
Inter-organisational Firm focus on low | Partnerships
Relationships cost Focus on landed cost

Table 2.1 Attitudes for Successful SCM.
Source - Cavinato and Kauffman (2000:148)

In summary, it is said by many, including Lamming (1993) and Barker et al. (2004) that

by working together, sharing information, knowledge and understanding, businesses in

the same supply chain or network can be more successful. Indeed, the importance of
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relationships within the housebuilding industry cannot be overstressed, for as will be
shown later, the industry is in many ways like a virtual organisation where many
different businesses work together, or should, if they wish the supply chain to be more

efficient and effective.

In businesses, especially in relation to goods or services that are core and valuable, there
is a realisation of the strategic importance of selecting the correct, but smaller numbers
of suppliers, and of forming ‘co-makerships or partnerships’ as a way of improving

efficiency and effectiveness and reducing ‘waste’ (Lamming 1993).

Many believe (for example Cavinato and Kauffman (2000:18) and O'Marah (2001) that
businesses are now becoming more aware of the potential of supply chain management
and that business competition is not really company against company but supply chain
against supply chain. Forming such relationships is not necessary or possible in every
supply situation, but where it is, strategic decisions can be made for sharing
information, having common quality improvement goals, sharing the risks (pains and
gains), having some agreed level of mutual commitment, and so improving the overall

efficiency of the supply chain.

By adopting such supply chain management practice, cost and waste can be minimised
creating improved value for the customer (Baily 2005:91). This idea of creating value
can be extended into the concept of ‘value’ or ‘value chains’ which is explored in detail

later in this chapter.

The literature points to several industries and industry sectors that provide exemplars of
best practice in supply chain management. The automotive industry, especially the
Toyota Production System, is a popular selection being quoted in several key texts
(Womack et al. 1990; Lamming 1993; Macbeth and Ferguson 1994; Womack and Jones
1996), as is manufacturing generally and the retail industry (Hughes et al. 1999:84 and
Hines et al. 2000). There is little reference to construction or housebuilding supply
chains in published information regarding best practice. However, there is one
particularly relevant case-study of Doyle Wilson, a housebuilder in the USA, presented
in Womack and Jones (1996:29) who adopted some lean principles. This is covered

under the Housebuilding Supply Chain Section 2.5.
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From what has been described in this section, it is clear that ‘supply chain management’
is a complex, multi-faceted, holistic concept of controlling the supply side of an

organisation.

The author believes that supply chain management can be thought of as an umbrella
covering many business activities and operations. A total list of these would be too
exhaustive here, but key primary functions are: sourcing, purchasing, inventory control,
material and planning control, operation scheduling, operations management, incoming
quality control, total quality management (TQM), transportation, distribution (logistics),
financial controls and customer care. All of these apply to the individual business but

also to all organisations within the supply chain or supply network.

Supply chain management is then, integrative by nature and goes beyond individual
business processes and activities. Consequently it includes many related management
issues and concepts, as are listed below, of how to manage this philosophy and so gain

competitive advantage (Baily et al. 2005):

Reverse engineering

Value analysis and Value Engineering (VA & VE)
Value adding relationships and negotiations
Supplier integration

Tiering of suppliers

Value adding chains

Lean supply

Agile supply

Supply pipeline management

Value streams

Network sourcing

Just-in-Time (JIT)

Method study and work measurement

Supplier Management and Supplier Development
Total Cycle Time (TCT) and Time Compression
Benchmarking and Key Performance Indicators (KPI’s)
Sustainability

E-Business, e-commerce and e-procurement

The above list does not include ‘improvement techniques’ as these are a core theme in
this dissertation and are therefore set aside in a separate section within the literature

review (Section 2.7). However, the issue of relationships, especially buyer and seller
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relationship is important in efficient supply chain management. It is the subject of many
UK Government initiatives (Latham 1994, Egan 1998 and 2002) to improve
construction and housebuilding supply chains, and is therefore reviewed so as to

provide a basis for the discussions and arguments that will follow in the dissertation.

This section has provided a basic description, informs the understanding of supply
chains and shows that they are very complex and encompass many areas of activity. The
literature supports the premise that generally manufacturing is an area where good
supply chain management occurs. Whether this good practice is transferable to

construction or housebuilding remains to be examined.

2.2.3 Relationships and Partnering

Supply chain management is about managing as well as possible the supply chains or
networks already discussed. An important element of this management includes
relationships. The business need is multifaceted where complex interaction within
supply chain will affect the eventual outcome (Macbeth 1994:3). Companies may
integrate backwards along the supply chain by acquiring their suppliers and/or they can
integrate forwards by acquiring their distributors or immediate customers. In both cases
the company is trying to control all the functions of supply, transformation and demand
itself. If this consolidation occurs then the supply chain could be regarded as an inter-
organisational supply chain. If companies have not taken ownership of their upstream or
downstream organisations then together these organisations form an external supply
chain. This then creates a situation where companies who may have previously been in
an adversarial position with other businesses now need to work together for mutual
benefit. This is the arena where many and different types of commercial relationships
exist. The kinds of relationships that exist and how they are managed can drastically
affect the efficiency and effectiveness of the supply chain.

Relationships that are to be found within a business environment are many and varied,
including internal (as referred to earlier by Stevens 1989); between the organisation and
suppliers; between the organisation and customers; and between other related parties
like transportation companies, and companies with mutual interests such as alliances.

The area of study for this dissertation is concerned with the supply side aspects of
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housebuilding supply chains and so only the buyer-seller type relationships will be

covered in this particular section.

As shown by Macbeth and Ferguson (1994:106) companies can make a strategic
decision regarding their contractual arrangements along the internal (vertical

integration) and the external (market) continuum as shown in Figure 2.6.

Continuum of Relationships

Spot Shared Strategic Merger or
market destiny alliance acquisition

Pure Product Minority Joint Vertical
market life shareholding venture integration

Partnership —

Adapted from Macbeth & Ferguson (1994:106)

Figure 2.6 Continuum of Relationships. Source - Macbeth and Ferguson (1994:106)

In this situation a business can be purely transactional in buying goods and services or it
can be more in control of the buying function via merger or take-over. Between these
extremes lies a range of situations or relationships with suppliers where, for example,
‘partnerships’ can exist. There is much written about the relationships between buyers
and sellers, and Saunders (1997:255) believes they can be represented as being a
continuum between two theoretical types:

e ACR - Am’s length Contractual Relationship

e OCR - Obligational Contractual Relationship
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At the ACR end of this range there also resides what is termed the ‘transactional’
relationship where nothing more than the basic commercial act of trading, usually
money for goods or services, takes place. The opposite end is one of cooperation, trust

and mutual improvement, as shown in Table 2.2.

Adversarial Collaborative
Arms length — formal communication Good and frequent communication
Adversarial attitude Co-operative attitudes
No trust Trusting relationship
Aggressive win-lose approach Problem solving - win-win generally
general /negotiations and in negotiation — total cost attitude
Single order/short term based Long term situation
Little involvement in design etc. Share information — team approach?
Little share of information Supplier approval, Q.A., prevention
Rely on GI inspection and corrections approach

Table 2.2 Relationship Types. Source - Adapted from Saunders (1997:255)

As will be shown later in the dissertation, trust and commitment are important issues in
relationships and it is necessary to understand the principles involved before assessing

their impact on housebuilding supply chains.

The adversarial relationship (i.e. one where business relationships are seen having some
degree of conflict and are characterised by win-lose situations), is said to be the
traditional one in commerce (Cavinato and Kauffman (2000:155). Here loyalty and a
guarantee of business were uncommon. Such relationships still exist to-day, but many
commentators argue that collaborative relationships are more beneficial (Macbeth and
Ferguson 1994:118, Saunders 1997:253, Baily et al 2005:190). Many authors discuss
the generic benefits of long term relationships like partnership using descriptors such as
synergy and symbiosis (Baily 2005:179) or the benefits for purchasing strategies
Graham et al. (1994). Some discuss and present the benefits of partnership relationships
more specifically related to supply chain management. These relationships include those

between shippers and third parties (Ellram and Cooper 1990); those from an automotive
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and manufacturing perspective (Lamming 1993); from a value chain perspective with
‘the Ten Force Partnership Model’ (Hines 1993); from an effective perspective supply
chain (Harland 1996); and finally from a time compression and dynamic systems
perspective (Towill 1995). These and many more publications strongly link the need for
sturdy long term relationships or partnerships with supply chain management. Indeed,
from reviewing the extensive literature on the subject it is clear that partnerships are
very much central to supply chain management. This is not to say that every buyer-
seller relationship needs to be a partnership but in the case of goods and services that
are key and core to the business and hence to the supply chain, then a long term
collaborative relationship appears to be essential. This is shown in the previous Table
2.1 and in the original concept and definition of a supply chain, which implies the

sharing of information and direction.

‘Partnership Sourcing’ is defined by the Confederation of British Industry (CBI) and the
Department of Trade and Industry (DTI) in Baily (2005:200) as “a commitment by both
customers and suppliers, regardless of size, to a long term relationship based on clear,
mutually-agreed objectives to strive for world-class capability and competitiveness”.
This initiative, established in 1990 by the CBI and led by Sir Derek Hornby, advocated
against traditional adversarial relationships with suppliers but promoting the view that
collaboration was the way forward for improvements in cost, quality and innovation.
This initiative has been successful (Baily 2005:200) in raising awareness of purchasers
and supply chain managers, with much information on the concept being promoted by
Partnership Sourcing Ltd (PSL) generally and via their web site
(http://www.pslcbi.com/).

PSL focuses on both the public and private industry sectors, manufacturing and
services, working with small, medium and large enterprises. The organisation (PSL) is a
prime business reference for most issues relevant to partnering including various

publications, events, case studies, best practice and so on.

Many authors including those shown above present and discuss the merits and
principles of partnerships. The following represents the author’s summary of what a

‘partnership is’ and what ‘it is not’:
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e That partnership is: based on long term relationships; focused on total value or
cost not just price; aimed at zero defects; related to a reduction of the supply
base; a commitment by both parties.

e That partnership is not: a cosy relationship; a reduction on competitive effort;
based on price; based on domination; a short term strategy.

e Benefits of Partnership are: reduced supply base administration and control;
greater buying power with supplier; greater understanding and relationships
leading to better service; improvements on quality, delivery, and costs but
mainly value.

This review on partnering proposes that all businesses should adopt it to some degree.
However, not all partnering is successful. Boddy et al. (1998), in an empirical study of
100 companies who had implemented or had tried to implement partnering, found that
only 46% were successful. This was from a population of companies that had already
requested information on ‘partnering’ indicating that they were from a pro-partnering
culture. The work also identified six main barriers to partnering: underestimating the
scale of change which partnering involves; underestimating the turbulence surrounding
partnering; priority conflicts left unresolved; over reliance on good interpersonal
relations; cost benefit and value adding models not defined; and finally insufficient
focus on long term benefits. Unfortunately the work does not evaluate or rank these in

importance.

Other work based on empirical data from 162 manufacturing businesses (Graham 1994)
found that benefits of partnering increased with time and that this was very much the
case after a three-year partnership duration.

2.3 Construction Supply Chains

Construction supply chains are very relevant to the core topic of this dissertation. The
construction industry in the UK includes a large number and diverse range of businesses
and activities, all concerned in some way with building in the environment. An
important sub-section of this industry sector is housebuilding. Many argue that
housebuilding has much in common with general construction such as roads, bridges,

specific buildings and so on, and therefore, is often included in the overall sector term
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of ‘construction’. In particular, this is the case when considering research, research
bodies and support infrastructure. This section summarises relevant work in the area of
supply chains and supply chain management in the more general construction industry
but which can also be applied, or is related to, housebuilding. The section will show that
even in the wider area of construction little research exists which analyses supply chains
in their totality. This represents a gap in the literature which this dissertation seeks to
fill- that of holistic supply chain management regarding housebuilding.

The construction industry represents, in total, around 10% of the UK’s Gross Domestic
Product (Gann and Senker 1998) and includes many, various types of building activity.
Many authors believe construction is separate from all other industries because of its
heterogeneous nature. Schonberger (1990) says “One industry, construction, is so fouled
up as to be in a class by itself; delay, lack of coordination, and mishaps (especially
return trips from the site to get something forgotten) are normal, everyday events for the

average company”.

A large amount of published work exists that relates to construction supply chains,
much of it emanating from a few organisations or institutions. Several, UK Government
led or assisted bodies have been involved in such publications. Examples here are
CIRIA (1997); CPN (1999); CPN ((E9084) 1999); CRISP (1999); CIB (2000);
Construction Confederation (2000); CPN ((MR1114) 2001); CRISP (2001) and
Constructing Excellence (2003).

The UK Government has commissioned several reports to advise on improving
construction including those of Latham (1994), Egan (1998 and 2002) and Fairclough
(2002). The Egan Report Egan (1998) makes specific recommendations to the
construction sector as a whole regarding the areas of partnering the supply chain, lean
construction, design and standardisation — many aimed at improving efficiency in the

industry and related closely to removing waste in the supply chain.

Although there is a great deal of literature to be found on construction logistics, looking
at handling, operations and transport, there is little on the detailed analysis of overall
supply chain improvements. There is, however, a tendency to concentrate on separate

specific elements within the supply chain. An example of this is work by Horman and
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Kenley (1998), who concluded from ‘meta-analysis’ of some 24 case studies that there
is an average of 55% wasteful activities in construction processes. The studies, which
were ‘on-site based’, including concrete work, carpentry, bricklaying and pipefitting
activities, showed that there was a large amount of waste on average although this
amount varied. Proverbs and Holt (2000b) assessed the situation of waste and
inefficiency mainly by analysing concrete formwork and related activities, and proposed
that construction contractors, as the vanguard of the supply chain, are best placed to
meet increasing client demands for economic construction. The paper does suggest that
contractors should gain early supplier involvement, and that suppliers should change
their culture from ‘product’ to ‘service’ providers, a more value and customer related
measurement. It concludes that although downstream alliances are common (contractor
to client), there is a lack of upstream alliances i.e. mini-partnering arrangements with
contractors and suppliers, which would increase the effectiveness of the whole supply
chain. Other authors too take the view that construction is more focused on client
relationships than those upstream to the suppliers (Gibb and Isack 2003). This is not to
say that clients are not important, obviously as customers they are, and it is vital to

understand the clients needs (Evans et al. 1997a; Smith et al. 1998; Barker et al. 2004).

A more holistic view is given by Agapiou et al. (1997), who studied construction supply
chains from the builders’ merchant perspective. This paper identified a trend towards
consolidation in the sector; that JIT (Just-In-Time) principles in construction are not
easily implemented; that collaboration is ad hoc and that there is a lack of overall
perspective. It concludes that construction companies can only improve the supply

chain through partnerships and long-term relationships with merchants.

Also, Vrijhoel and Koskela (1999) and Vrijhoel and Koskela (2000) in the process of
defining the roles of construction supply chains, discuss at length the causes of overall
waste. They conclude that most waste is due to a low level of partnership and non-co-

ordination that they term ‘obsolete myopic control’.

An authoritative holistic approach to improving supply chains is the use of modelling,
where planning / modelling software such as IDEF0O may be used. Using this, Karhu and
Lahdenpera (1999) present the possibility of systems modelling of the different stages
of the contractor focused supply chain. This encompasses all stages, beginning with the
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initialisation of the project, the various design stages, build stages and possibly
maintenance stages. Work done on simulation modelling (Sobatka 2000) in relation to
the logistics of a total construction supply chain in Poland considered different
strategies of material and information flow and showed that this holistic approach
should reduce overall logistics costs. In general, much construction is make-to-order
and therefore very project biased. Consequently, much time and effort is concerned with
project definition, briefing, contractual arrangements, different design iterations, etc.,
prior to build. The impact and value of briefing on large construction projects is
considerable, as shown by Barker et al. (2004) and Barrett (CPN(E9096C) 1999)
Another modelling system, Process Protocol shown by Cooper (CPN 1999), is based on,
but reportedly less cumbersome than, IDEFO. Once again, the modelling is aimed at the
whole construction project with emphasis on initiation, design and project control,

rather than supply chain functions and the improvement potential therein.

A useful survey of 40 large UK contractors by Akintoye et al. (2000) showed the
construction industry to be relatively slow in adopting supply chain management
(SCM). It revealed that contractors are, as previously mentioned, more oriented towards
clients than suppliers and have more arrangements with clients than with suppliers.
They tend to “regard suppliers on a par with employees and sub-contractors, i.e. as
suppliers of a service they have the opportunity to dispense with largely as they please”.
This agrees with Proverbs and Holt (2000b) above, but goes against the growing trend
in electronic, automotive and other manufacturing sector businesses where there is
greater supplier involvement and suppliers are encouraged to improve ‘value’ and

reduce total cost in the supply chain.

Many believe there are lessons to learn from manufacturing. Some believe, for example,
Crowley (1998) that communication and the adoption of ‘lean’ philosophies will
improve the industry. Others believe that construction should view the business as a
‘system’ (Naim 1999) with a process-focused rather than a functional-focused
perspective and so gain a more holistic supply chain view and become more customer-
centred. Others propose that lessons from the automotive industry would improve
customisation and reduce cost by adopting a balanced use of standardised parts with

flexible assembly (Gann 1996).
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Work carried out in the Netherlands, by Pries (1995), as mentioned in Smook et al.
(1996), states that about 40% of building production costs can be related to
communication. There is also a shift of added value towards the preliminary stages of
construction such as pre-assembly and prefabrication. This aligns with the fact that
ancillary construction industry accounts for over 70% of all innovation (product and

process) within the Dutch construction industry (Pries 1995).

Voordijik (2000) investigates the logistics system of the Dutch building supply chain
using two case studies. Concerned with overall costs in the supply chain, this is
considered to comprise of five elements — sourcing, production, inventory, transport,
and service (the SPITS model) originating from TNO Into (1994) in (Voordijik 2000).
The first case study described the decentralised production of highly customised pre-
fabrication of concrete products and showed a reduction of on-site, inventory and
transportation costs, but an increase in the factory production costs. The second case
study analysed the ceramic tile supply chain, where it was found that due to
deregulation and demand for increased variety, centralisation and cross docking was
introduced, resulting in customisation earlier in the supply chain. This meant that with
the use of IT, lower inventories could be held, service was improved but unfortunately
transport cost increased. The impact this had on overall costs is not analysed or

discussed.

As indicated earlier, the IGLC (International Group for Lean Construction) has
contributed greatly to the published literature base surrounding lean construction, much
of it relevant to supply chains in some form or other. Koskela (1992), Ballard and
Howell (Ballard and Howell 1994b) and later Koskela (1996) introduce the concept of
Lean Production Theory (LPT), derived from and related to JIT and Ohno (1988). This
theory promotes the application of the ‘lean concept’ to construction and the idea of
shielding production (Ballard and Howell 1998a and 1998b) from uncertainty (Toyota
concept of ‘level production’ — heijunka) as a way of removing waste. This concept
leads to the ‘last planner’ principle (Ballard 1993), a philosophy of allowing the final
person in the planning hierarchy to choose to carry out work that will be most
productive. Construction top level plans are continually being adjusted by external
influences (late suppliers; weather; transportation uncertainties), and so it is really only

the person at the end of the chain of command (site manager or equivalent) who can
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best decide activities and so shield production from disruption to achieve the highest
PPC (Percentage Plan Complete). Such planning can take account of the best sequence
of build, and the actual availability of all resources, including the analysis of why (root
causes) the PPC was not 100% and implementation of corrective actions. A current
discussion topic in this field (Ballard and Howell 2003) is whether commitment of work
completion made from the existing top level plans should only be agreed at daily
meetings by the ‘last planner’ i.e. the front line supervisors who speak for and are part
of direct worker groups. This appreciation of overcoming uncertainties by using the last
planner or site manager is an important issue within this dissertation as it shows the

pivotal role of the site manager and forms a basis for later empirical work.

As shown in Johansen et al. (2004) the application of “Lean construction principles in
the UK are not always easy or fruitful”. Following the unsuccessful application of the
‘last planner’ concept on two UK construction projects, it is apparent that culture is a
key barrier. Success really needs a proactive organisation/supply chain with mature

strategic partnering relationships where cultural change is readily accepted.

Much opinion has been expressed on the subject of partnering within construction, with
many supporting the adoption of partnering as proposed by UK Government initiatives
(Burnes and Coram 1999; Akintoye et al. 2000; and Bresnen and Haslam 1991).
Previously mentioned scoping, descriptions and definitions of partnering result in this to
being a strategic decision because of the importance and resource implications such a
relationship brings. However, within the construction sector the idea of ‘project
partnering’ where contractor, sub-contractors and suppliers form a relationship but only
for a specific project is becoming common (Larson 1997). This is understandable given
the nature of most construction work as being individual, bespoke and unlikely to be
repeated. Some authors Briscoe and Dainty (2005), Ireland (2004) believe that fully
supply chain integration through partnering is limited.

This section has assessed the plethora of published work on general construction supply
chains and has demonstrated that much of this concentrates on improvements in
separate specific areas in isolation. This is despite the fact that it is recognised that the
majority of inefficiency or waste occurs at interfaces between links in the supply chain

(Christopher 1998, Lamming 1993 & 1996). Also, many improvements have been
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recommended which rely on better relationships, often adopting partnership to increase
information, understanding and symbiosis within the supply chain. Such a change
requirement is in contrast to the short term, adversarial and contractual culture of the
construction industry which differs from many manufacturing scenarios where supply
chain relationships are offered as the ideal for other industries to follow. If then,
construction was more repetitive, high volume and stable could the culture change, and
improved supply chain relationships and hence efficiency be achieved? This point is
considered after the next section that describes and reviews the housebuilding industry

in the UK.

2.4 UK Housebuilding Industry

This section of the literature review gives an outline of the UK housebuilding sector.
Not only does this put the aim of the research into perspective and give context but also
shows why the research is of importance, relevant and applicable. The dissertation
argues that the housebuilding industry has been slow to change and adopt ideas from
other industries. This will be achieved by firstly understanding the construction process,
the size and shape of the housebuilding sector, and what problems exist in terms of not
meeting demand and quality and customer dis-satisfaction issues. The section that
follows this explores deeper into the supply chain issues of housebuilding, attempting to

understand and explain why housebuilding has not greatly improved.

The housebuilding industry in the UK has changed little over many decades. The basic
construction of most housing has remained the same, consisting of a concrete
foundation, brick and block walls, timber beam floors and ceilings, timber frame roof
with tiles or slates. Internally the floors are either concrete or floorboards on timber
joists, walls and ceilings being plaster-boarded. Appendix 1 shows a 52 stage sequence
of build for a typical privately built standard house. The process is highly labour

intensive and carried out on site in whatever environmental conditions prevail.

Incremental improvements to this basic process of building have, and still are occurring,
many of these based on using different materials. Fundamental alternatives to brick and
block are timber or steel framing, use of modular foundations or piling and different

flooring systems (Barlow 1999a). Many authors (Habraken 1991, Gann 1996, Gann
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1998, Barlow 1998a and 1999a, Howell 1999, Roy and Cochrane 1999, Barker et al.
2000, Barlow et al. 2003, Naim and Barlow 2003, Barker and Naim 2004b, and
Nakagawa and Shimizu 2004) have studied various aspects of the housebuilding process
and have recommended different ways to make improvements. Many such innovations
are seated in other industry sectors such as electronics, automotive and retail. Trial
building work on steel framing and alternatives has been carried out (Roy et al. 2003).
Pre-assembly and modularity has been investigated (CIRIA 1997; 1998; Fickling 1999;
Gibb 2001; Gibb and Isack 2003) as such systems allow more in-factory control,
quicker on-site assembly time and can gear the demand more closely making ‘late-
configuration’ for customer choice easier to achieve (Barlow 1999a). Ideas and
improvements from other countries such as from Japan (Gann and Senker 1993; Gann
1998; Barlow et al. 2003), and USA (Towill 1997a) have been discussed or

investigated.

However, there has been little take-up within the industry as a whole with major
housebuilding continuing with the traditional brick and block construction. Progress is
slow and not all innovations are successful, as in the case of timber-frame housing
(Aldrick 2001).

From the supply chain management perspective, the application of manufacturing best
practice like pre-assembly, pre-fabrication, standardisation, lean and agile supply chains
is a common theme in recommendations. A particularly relevant report aimed at
housebuilding shows 20 success factors for ‘Improving your Supply Chain’ (Housing
Forum 2001). From this report, (which is returned to later in the dissertation when
describing how ideas were formed for empirical research), success points particularly
noted were; early involvement of key suppliers, value driven procurement, shared goals
and objectives, trust, good communication, measurement of performance, adoption of

partnering and the embracing of continuous improvement.

The UK housebuilding industry is split into two parts; private and social sectors.
Housebuilders that build for end consumers or the private market are termed ‘private’
housebuilders or speculative housebuilders (because building often starts with no
known customer). Housebuilders who build for registered social landlords (RSL’s) or

for local authorities (LA’s) are termed ‘social’ as they build for a customer who is not
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the end consumer. Some housebuilders have a foot in both camps, but as the majority of
build in the UK is private, some 88.7% in 2002/2003 (ODPM 2003), most

housebuilders do mainly private work.

Within the two classifications there is a huge range of companies in terms of their size,
market sector, and abilities. (Parker 2001) reported using figures from the NHBC
(1998), that 109 of the largest builders (less than 1% of all UK builders registered)
collectively controlled three-quarters of the market. Also in 1997, the 10 largest
housebuilders (Hooper and Nicol 2000) produced nearly 40% of the market output. The
rank size distribution of British housebuilders is highly skewed with a few high volume
producers, and many small businesses (Ball 2003). Economies of scale for larger
housebuilders include risk-pooling, purchasing and financial economies, marketing and
brand image, plus strategic benefits. Smaller housebuilders, in their thousands, survive
through specialisation, taking risks and having cost, information or quality advantages.
The major housebuilders tend to be regional; in 2002 the top 10 certainly were (Ball
2003).

Private housebuilding is said by many (Nicol and Hooper 1999, Hooper and Nicol 2000,
Barlow 1999a and Barker et al. 2001), to replicate other more traditional manufacturing

industries with a good amount of repetition in both materials and process.

The following listing highlights several key features of housing compared with general

construction in the UK (Barker et al. 2001):

e Firm stable demand (relatively stable in that demand for UK housing is generally
greater than the supply).

e Designs are stable — bespoke public housing still uses many common elements
(materials and operations). Most private building is batch produced from a limited
portfolio of designs (Hooper 1998; Nicol and Hooper 1999).

e Design is relatively firm, most are tried and tested — private housing customer

choice is limited and controlled.

® Volume is relatively high.
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e Relationships in supply chain can be stable with great potential for long term
‘Strategic Partnering’ as opposed to ‘Project Partnering’ now common is large
construction projects.

e Processes within supply chain and on site are repetitive (can be likened to batch
manufacturing with many improvement techniques applicable).

e Customer often naive and unknowing - especially for private housing.

¢ Build for private is mainly “make-to-schedule” and then “complete to order”.

e Private housing has large investment (speculation) prior to order commitment.

This list indicates that housebuilding is not like general construction but has more
similarities with manufacturing. The question, therefore, is why is innovation in
business processes, materials and supply chain management not adopted by UK
housebuilders as it has been in other manufacturing industries? And especially why not
in the private housebuilding sector where the benefits of volume, standardisation are

greatest?

Some argue it is a problem of tradition caused by cultural and structural barriers
(Barlow 1999a). It is claimed that during the period from the 1960’s to 1980’s
speculative housebuilders focused on capturing inflation gains from housing and land
markets, but to-day, construction related costs account for the largest share of total

housing development costs. Despite this there still remains resistance to change.

This complex situation is illustrated well in Figure 2.7 by Ball (1999) which describes
the market context where, it is argued, housebuilders face a particularly difficult
business environment. Firstly, the products are sold against existing housing stock as
well as other housebuilders; secondly, that land availability and price are a separate
market place; plus thirdly, that due to the subcontract nature of the industry plant hire,
materials and labour must also be controlled. This complexity is a barrier to change and

reduces adoption of innovation.
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On the other hand, many authors agree that not ail innovation is, in fact, applicable to

housebuilding. There is much debate about the application of, for example, lean and

agile philosophies {(Barlow 1999a, Winch 2003). This topic, especially in respect to
supply chains, is covered in the next section, but suffice to say here that there is
agreement that housebuilding is more conducive to this approach than general
construction based on the difference between the two sub sectors listed above. That
said, it must be remembered that as a part of the construction industry, housebuilding
does share some common problems that do make adoption of manufacturing

philosophies difficult. These include:

e Environmental conditions — weather

e On-site work not factory so organisational difficuliies

¢ Moving workplace with say 6 month duration

¢ Broad range of skills including wet trades, precision difficult
¢ Unskilled and unstable workforce

e Wide supply base

Fragmented organisation with contractors; sub-contractors (virtual company)
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e Adversarial, contractual supplier relationships

¢ Poor communications due to site based, fragmentation.

e Regulation riddled - H&S, Building Regulations, NHBC, Planning
Departments, local authority and utility regulations

If housebuilding is slow to adopt new changes, has this had an effect on how it is

viewed regarding quality and output? In essence, yes; let us consider first then, quality.

In terms of customer satisfaction, a report quoted in other publications is the NHBC
1997 survey (Barlow and Ozaki 2000 and Craig and Roy 2004). The survey found that
only 1 per cent of new home purchasers were satisfied with the after sales service, only
24% were willing to have the same builder, and 58% were unwilling to recommend
their builder. It is said (Barlow and Ozaki 2000) that UK housebuilding has, until
recently, regarded customer service in terms of rectifying faults, and that the emphasis
has been on reducing cost of defects rather than improving the customer service (Craig
and Roy 2004). Other independent research (Ozaki 2003) into customer satisfaction
concentrated more on customer focus, identifying three key issues: good service,
customised house design and good information flow. The work is similar to other multi-
dimensional measures of service or satisfaction such as HOMBSTAT (Torbica and
Stroh 2001) and SERVQUAL (Parasuraman et al. 1985 and 1988). This work (Ozaki
2003), involved interviews with 6 housebuilders and questionnaires to over 200
customers or potential customers the results of which showed that customer satisfaction
was low. Problems of poor quality finish of houses and poor after sales service were the
key service problems, and specifically mentioned were quality defects that had been
missed prior to hand-over. The work also highlighted the need to look at the whole
business from a ‘service’ not a ‘product’ viewpoint and that communication with the

customer was a main way to improve the relationship.

The National Customer Satisfaction (NCS) survey (Housing Forum 2003b), showed
major housebuilders are not meeting customer requirements. The report measured, in a
similar way to JD Power surveys in the automotive industry, the overall customer
satisfaction of the major housebuilders in the UK according to three separate indicators:
Quality of the home; Likelihood of housebuilder being recommended by consumer,

and; Service from the housebuilder to the consumer.
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The NCS survey showed that some 83% of customers were satisfied with their new
home, a lower percentage than found in the previous surveys taken in 2000 and 2001.
Regarding service provided by housebuilders, some 65% of customers were satisfied
with ‘their service from their housebuilder’ but, again, this was lower than in 2001 and
2000. Survey results indicated that satisfaction with this service tends to decline over
the purchasing process with satisfaction lower on the moving in day and at its worst
with after-sales service. The experience of defects or snags (quality problems with the
final product) had increased to some 90%, compared with 84% in 2001 and 81% in
2000. Overall, this indicated a decline in customer satisfaction over the last few years.
In fact only 55% would want another newly built home if they were to move again.

Surely this is a major indictment for the industry?

On the provision side of housebuilding, the need to increase the number of dwellings
built has been reported on for several years. Amongst others, Nicol and Hooper (1999),
Hooper and Nicol (2000) and Barlow and Venables (2000), have confirmed the gap
between supply and demand. One of the latest reports is the Review of Housing Supply
(Barker 2004), which states that there will need to be a ‘concerted action on the part of
the housebuilding industry. In the past, quality of service to customers and
consideration on sustainability, design and innovation have been secondary to the desire
to secure land’. The Barker Report also states that demand for housing is increasing due
to demographic trends (more but smaller households), and rising incomes. In contrast,
the housebuilding industry is not meeting this demand. In 2001 construction fell to its
lowest level since the Second World War. Also, during the 10 years to 2002 output of
new homes fell to 12.5% lower than the previous 10 years. Such a mismatch between
supply and demand invariably results in spiralling house prices. A major government
concern is that this lack of housing contributes to macroeconomic instability and has
social implications as more and more people are finding home ownership unaffordable.
New houses account for only 1% of the existing stock and therefore the report argues

that building needs to increase substantially to give stability in the housing market.

The UK housing industry is still suffering from two major problems. First, insufficient
numbers of dwellings are being completed; and secondly, already demonstrated above;

there is insufficient progress in innovation and quality. There have been several
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government reports acting as wake-up calls in recent years. These include Constructing
the Team (Latham 1994), Rethinking Construction (Egan 1998), Rethinking
Construction Innovation and Research (Fairclough 2002) and Accelerating Change
(Egan 2002). These papers and other guidelines have looked at improving the
construction and the housebuilding process generally but also cover more specific areas
such as supply chain improvements. Issues such as the cost of bidding, partnering,
supplier involvement and general strategic supply chain management have been covered
with reference made to key performance indicators (KPI's), Construction Best Practice
Programme (cbpp), and Rethinking Construction. A particularly relevant section of the
Accelerating Change report (Egan 2002) is Section 5.2, supply chain management and

logistics:

A considerable amount of waste is incurred in the industry as a result of
poor logistics. There should be greater focus on supply chain management
and logistics to facilitate integrated working and the elimination of waste.
Supply chain management is the process by which one optimises the flow
of goods and materials from supplier to the point of use and logistics is the
process used to manage the flow of goods and materials, equipment,
services and people through the supply chain.

Organisations such as The Housing Forum (now part of Construction Excellence) and
the House Builders Federation exist to help and improve the housebuilding sector
through information, events and general advice. Despite these initiatives supply levels
and quality of the supply are still lacking, and innovation lags behind that of many other

industries.

In summary then, the housebuilding sector consists of thousands of companies where
something like the top 100 build the great majority of houses, which are private. These
major housebuilders are regionally structured and numbers tend to be reducing as a
result of consolidation. The construction process is traditional, with neither customer
satisfaction nor level of supply meeting market expectations. It would appear that from
the amount of advice given, much from the UK Government, that the housing industry
should be aware of its shortcomings in these areas including that of need for better
supply chain management. But is the industry moving forward and taking any of the
advice offered? The research identified and presented in this literature review suggests

that it is not. Although investigating the reason for this lethargy is not the aim of this
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research, the author’s conclusion is that companies are content with their business

situation (profit, turnover etc.) and no major threats currently exist.

2.5 Housebuilding Supply Chains

Despite an exhaustive literature search very little published work was found specifically
concerning housebuilding logistics or supply chains, especially that regarding holistic
efficiency improvements and the removal of waste. However, the author is of the strong
opinion that housebuilders or developers are themselves doing some research in this
area either solely within their own organisation, or in some form of partnership with
Universities or other research institutions. This work includes rationalising the supply
base, forming stronger partnerships, and looking at better information technology. The
purpose of this is to gain competitive advantage and is therefore not in the public
domain. This opinion is backed up by the views of other authors such as Leopold and
Bishop (1983).

Despite the lack of work around whole systems, as indicated in earlier parts of the
literature review, certain specific areas have been studied. However these are looked at
mainly in isolation, such as on-site material and resource waste (CALIBRE 1999)
standardisation and design (Hooper 1998, Hooper and Nicol 2000), pre-assembly
(Fickling 1999, CIRIA 1998 and CIRIA 1997), customer-focus (Barlow 1999b and
Ozaki 2003), and rework and its causes (Love et al. 1999a and 1999b). The Egan Report
(Egan 1998) Chapter 5 recommended targets for improvement, demonstration projects,
simplifying procurement, streamlining the supply chain and standardised component
linkages as well as partnering. Since this report UK Government involvement in
housebuilding innovation has increased with several organisations striving to improve
the efficiency and effectiveness of housing industry (key ones being The Housing
Forum and House Builders Federation as stated earlier). Also various research projects
have taken place including the Meeting Customer Needs through Standardisation
(MCNS) project referred to later in this dissertation (Barker et al. 1999). The project
was funded by the Engineering and Physical Science Research Council (EPSRC)
Innovative Manufacturing Initiative (IMI) and Department of the Environment,
Transport and the Regions (DETR).

49



Chapter 2 Literature Review

Partnering is an important element of success in housebuilding supply chains, more so
than in construction supply chains. As previously shown there is an increase in the
permanency of relationships within this section of construction and so great potential
for benefit gain. Many authors advise adoption of partnering (Barlow 1998b,
CPN(E1139) 2001, Packham et al. 2003, Barker et al. 2000 and Hong-Minh et al. 2001)
for general improvements but the degree of take up is unclear. The main barriers to the
success as shown in Akintoye et al. (2000) are the lack of top management
commitment, poor understanding of the concept and lack of appropriate information

technology.

A recent survey on partnering in the housebuilding supply chain referenced in Barker et
al. (2001) contacted 30 top UK housebuilding companies of which 19 replied. Of these,
15 stated that they had partnering agreements with their suppliers. All 15 thought that
partnering was working and all felt it was a key strategy, and yet on average they could
increase partnering with suppliers by 40%. It also showed that, on average, 73% of
partnership agreements involved contracts and 73% of partnered suppliers still had to
tender for work, involving a very time and resource consuming process, often aimed at

price targets as opposed to cost or value.

Published research into holistic improvement of housebuilding supply chains is limited,
although several have allied the housebuilding process to that of ‘lean’ production from
manufacturing. A focal point for such research has been the IGLC (International Group
for Lean Construction founded in 1993) who through their annual conferences and
networking have promoted improvements in housebuilding as well as general
construction. Their sub-Group: IGLC the House Building Group specifically deals with

housebuilding research and improvements.

Some authors initially allied to general construction research have seen the greater
potential of applying ‘lean’ philosophies to the housebuilding process. Adoption of
existing concepts such as lean construction principles (Koskela 1992) which promote
construction to be viewed as ‘flows’; shielding production from uncertainty (Ballard
and Howell 1994b; Ballard and Howell 1998a); and the ‘last planner’ principles
(Ballard 1994a) can and are being applied. Even flow production (Ballard 2001) applies

these concepts and building on the PPC (percentage plan complete) monitoring and
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control system previously implemented, uses the innovation of multi-craft teams
responsible for specific systems and components in the housebuilding process. The
research claims success with a potential reduction in build cycle (though-put time) from
the norm of 50 -70 days to 5-10 days, with a consequential reduction of WIP (work-in-
progress) as the building site is analogous to balanced flow production assembly lines.
This work is more concerned with the actual build process than the supply chain which

is core to this dissertation.

A particularly relevant case study is the Texas (USA) based housebuilder Doyle Wilson
initially quoted in Womack and Jones (1996:29) and subsequently by others (Towill
1997a; Dougherty 1998), and is a good example of reducing process time by
identification and removal of unnecessary delays and adopting a process/flow attitude -
in essence the principle of ‘lean’. As shown by Womack and Jones (1996:51) the
builder realised that five-sixths of the total build time was either waiting or rework due
to poor planning and poor quality. Looking at the whole buying cycle for the home-
owner the builder realised a similar situation existed, where the majority of time was
wasted. After applying various innovative actions (Towill 1997a) (Towill 2001), the

time from contract to completion was reduced from 6 months to fifteen days.

Other authors have looked at combining lean and agile philosophies. Childerhouse et al.
(2000) applied the concepts to the whole of housebuilding supply chain by considering
four positions on the continuum of customisation. That is, at one extreme is ‘made to
stock’, then ‘fit our to order’, then ‘shell and fit out to order’ and finally ‘made to order’
with a consequential amount of ‘lean’ or ‘agile’ supply depending upon the positioning
of the changeover or decoupling point for each supply chain type. This work is based on
that of Fisher (Fisher 1997) where efficient and responsive supply chains are selected
depending upon whether the goods are functional or are innovative. In the author’s
experience and shown in Hooper and Nicol (2000)) most major housebuilders already
‘fit out to order’. That is they have a fixed external footprint, a fixed external and
internal structure and allow a minimum of customisation through fit out of kitchens,
bathrooms, floorings and such. Modification or removal of interior walls or re-

allocation of room usage in not usually offered.

51



Chapter 2 Literature Review

A similar idea for improvement also comes from the principles of lean and agile, but
where the decoupling point between them is the builders’ merchant (Naim and Barlow
2003). In this case, the builders’ merchant is the consolidator of kits of parts, a
suggestion promoted by others (Agapiou et al. 1998). The supplies coming into the
merchant are many and various but in themselves can be classed as standardised and
therefore be deemed a lean supply. From this point onwards though, because of the
potential configuration options (and hence customer choice), selection, call-off and
delivery activities of a ‘just-in —time’<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>