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ABSTRACT

The research investigates the role of Knowledge Management (KM) in supporting innovation
and learning in the construction industry. The Construction industry is complex in nature and
notoriously fragmented suffering high losses in productivity. Being a substantial part of the
national economy, the construction industry greatly influences the country’s GDP (Gross
Domestic Product). Innovation has lately been regarded as the key to improve its productivity
and to change traditional and fundamental thinking that has plagued the industry for a long
time leading to new and more rational philosophies. The research demonstrates that KM may

act as an enabler of such innovation by facilitating organisational learning.

The research is carried out in two phases. In Phase 1, the research employs grounded theory
methodology to develop and map out the current state of knowledge related activities being
undertaken in two leading Australian construction organisations. This results in the
development of a model, the main depiction of which is a segregation between three crucial
components (people, process & technology) of an organisation required to successfully carry
out the construction work. It also helps identify the gap between the organisation’s internal
and external knowledge sources that restricts the pull of knowledge from external knowledge
sources. The culture of the organisation is considered to provide this resistance. An
improvement in this state through KM is the main objective of the research which is realised
in Phase 2. Soft System Methodology (SSM) is utilised as a KM tool to achieve this objective
in this phase. As one of the systems approaches, it has the capacity to make sense of intricate
systems like construction where a complex interaction between people, process and
technology occurs all the time. A mission critical business process of pre-tendering of a
leading Australian construction contractor organisation is selected to carry out the SSM
investigation that resulted in four SSM case studies. This investigation helps explain how KM
initiatives through SSM improve the integration of people, process and technology; increasing
the capacity of the organisation to pull external knowledge and improve its own internal
knowledge bank. All these improvements help an organisation to transform itself into a

learning organisation that could continually innovate.



Chapter 1

Introduction

This research is descriptive and qualitative in nature. It investigates the role of Knowledge
Management (KM) in facilitating innovation and learning in the construction industry. The
main objective of the research is to demonstrate a link between innovation and transformation
of an organisation into a learning organisation through KM. This is essential for putting
forward a convincing case for the construction industry to adopt a KM philosophy as a means
of becoming innovative with greater ability to learn and adapt. Such an organisation would be
better shaped and equipped to confront the challenging dynamics of the construction business
and its inherent volatility. The theme of the research is pre-dominantly qualitative involving a
general in-depth investigation of two leading Australian Construction Contractor
organisations in the first phase and then a more detailed study one of these two in the second

phase.

The aim of the research is to assist senior management to better understand the potential of
KM and its promise to deliver innovation and learning within an organisation. This is
achieved through developing model in phase one (with validation in phase two) that

establishes an easy-to-understand link between innovation, learning organisation and KM.

This chapter provides an overview and outlines the scope of the thesis. It describes the
research background, the rationale for the research, research objectives, research questions,

research propositions, research methods, and scope and limitations of the current research.

1.1 Research Background- The relevance of KM to the construction

industry

The construction industry is notoriously characterised by its culture of resisting change
resulting from adoption and diffusion of innovative approaches and knowledge. This culture
is then embedded in the organisations that collectively form the industry. For this reason,
organisations are not only slow to absorb new innovative knowledge (Barthorpe et al., 2000),
but are also slow in harnessing the intellectual capital available to them in order to produce
innovation (Egbu ef al. 2001a). Being a substantial part of the national economy of any
country, it is vital to challenge this situation. There is a need for the construction industry to
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become more innovative and provide greater value for money through instilling learning in

their organisations (Murray and Langford 2003).

For a considerable period of time the industry has experienced low productivity levels and
huge material, labour and management energy waste. Researchers and practitioners alike have
agreed that traditional construction management approaches that the industry adopts, is not a
solution to the above identified problems and is unlikely to improve the industry’s
productivity and profitability. However, ‘innovation’ has gained recent popularity in the
construction industry. The basic purpose of being innovative, therefore, is to delineate and
differentiate new/creative thinking from old fundamental/traditional thinking. The search for

‘innovative approaches’ has thus become a contemporary theme in the construction industry.

Achieving innovation in the construction industry is dependent upon how its knowledge is
managed—including knowledge generated by academia and collaborative research centres
together with knowledge that organisations possess in the form of intellectual capital. KM is,
therefore, being recognised as a vehicle through which innovation and improved business
performance is possible (Kamara et al. 2002). Success of various KM initiatives in other
industries - mainly pharmaceuticals (Normann and Ramirez 1993; Powell 1998), electronics
(Sieloff 1999), and manufacturing (Andrews 1996) - provides a model for the construction

industry.

KM itself is an innovation but its adoption and diffusion paves the way for developing other
innovative knowledge (such as supply chain management, relational contracting, partnering,
virtual reality etc) to be effectively adopted and utilised. KM allows organisations to devise
mechanisms that could bring them closer to knowledge communities thereby generating new
knowledge and producing innovations. This interaction can allow a flow of knowledge
between internal and external knowledge communities so that instead of an organisation
responding reactively to a knowledge-push it can pull that knowledge into itself, adapt it and
effectively use it. At the same time, it establishes the mechanisms by which these intangible

assets of the organisation are best exploited to benefit the organisation.



1.2 Rationale for the Research

The construction management literature discusses the importance of innovation as a means of
improving productivity but it does not sufficiently describe mechanisms through which
innovation can be embedded into the construction industry’s operating culture. This may
result in failure to innovate and/or tardy adoption and diffusion of innovation thus locking the
industry into a status quo position. KM has the capacity to challenge this situation in the
construction industry. Currently, KM research in the construction industry is relatively new.
As with any new initiative, the current research initiatives are more related to clarifying and
building the underlying sense of the KM domain, sculpting KM initiatives and developing
appropriate tools/techniques (Egbu et al. 2001 a, b; Egbu and Botterill 2002; Kamara et al.
2002). These efforts indicate that a link between innovation, learning and KM may exist but

this relationship has not been explicitly discussed.

Thus, it is fitting for this research to build upon the strengths of existing research carried out
by noted authors and their research teams (i.e. teams such as that of Charles Egbu at Glasgow
Caledonian University, UK; Chimay Anumba at Loughborough University, UK; Derek
Walker at RMIT University, Australia, etc.) that investigate how KM is related to innovation
and what role it can play in enhancing learning in an organisation with a view of transforming
it into a learning organisation. This research undertakes this endeavour and strives to not only
investigate the theoretical link between innovation, learning and KM but also practically
demonstrate it with a view of providing enough proof of the concept that may eventually help

the construction industry to adopt and practice KM.

1.3 Research Objectives

The rationale developed in the above section leads to the following set of objectives:

1. To investigate the role of KM as an enabler of innovation.

2. To investigate the role of KM in enhancing learning and transforming an organisation
into a learning organisation.

3. To demonstrate the role of KM in enhancing learning and, more specifically,

enhancing learning in construction organisations.



1.4 Research Questions

The research objectives translate into the following research questions:

1. How does KM support innovation?
2. How is KM supported by the learning organisation concept?
3. Can it be demonstrated that KM has a role to play in enhancing innovation and

learning in the construction organisations?

1.5 Research Proposition

The two basic research propositions that are developed in this research are presented below:

1. Continuous innovation is important to improve the productivity of the construction
industry.

2. Effective management of knowledge has the capability of producing such innovation by
transferring an organisation into a learning organisation that continually enhances its capacity

to learn and adapt.

1.6 Research Methods

The first two objectives and research questions were investigated by conducting an extensive
cross-disciplinary literature review. The fulfilment of third objective and answering the third
question required the research to be divided into two phases (Phase 1 and Phase 2). During
Phase 1 of this research, the aim was to map out the current situation in the two leading
Australian Construction Contractor organisations regarding the use of knowledge and related
issues. A Grounded Theory approach was used in this part of the research that facilitated the
development of the model. Phase 2 of this research dealt with the demonstration of KM in
improving the weaknesses identified in the model developed in Phase 1. Soft Systems
Methodology (SSM) was employed in this part of the research that served the dual purpose of

a KM tool as well as a research methodology.

1.7 Research Scope and Limitations

This research is qualitative and has relied on an in-depth investigation of small sample size

(i.e. two Australian Construction Contractors in Phase 1 and one Australian construction



contractor in Phase 2). The main research objective of the research is to demonstrate the effect
of KM on innovation and learning. It can only be practically fulfilled by focussing on a small
sample of case study examples and study these in detail. A quantitative study approach was
deemed not suitable for this research for the reason that KM is relatively new in the
construction industry and not many organisations are familiar with its underlying philosophy.
They often confuse KM with an IT initiative. It is for this reason that the first two objectives
of this study were fulfilled through a comprehensive literature review and not through
empirical means. The results obtained in this research are specific to the organisations studied
but may have general implications in understanding the role of KM in enhancing innovation

and learning.

Phase 2 of the research involved the investigation of three components of the model
developed in Phase 1 i.e. process, people, and technology. The investigation of the process
component included six persons, but only three further volunteered to remain as participants
in the research, when people component was investigated. The implications of this reduction
in number of participants is not very concerning as it doesn’t negate, or in any way effect, the

basic premise and logic of the research methodology of Phase 2.

The SSM investigation consists of 7 stages. The last stage is an action taking stage where
actions suggested in Stage 6 are actually undertaken and their effect recorded. This would
present a complex lengthy and time consuming process, hence it was not practicable to
implement these actions during the time limit available for conducting this study. Although
actions were not implemented, general consensus of the participants were achieved on the

viability and effectiveness of the proposed actions.

1.8 Structure of the Thesis

This thesis comprises seven chapters. Chapter 1 provides an overview of this research. It
addresses the research background, research rationale, research objectives, research questions,

research propositions, research methods and scope and limitation of the research.

Chapter 2 reviews the literature in diverse fields such as Management Science, Decision
Making, Leadership, Innovation, KM, Construction Management, Cognitive Psychology,
Organisational Planning and Development, Organisational Learning, Information Systems
etc. It discusses the construction industry and its culture and develops a case for the KM
deployment in the construction industry. It then explains terms as they are currently being
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understood in the literature (such as KM, knowledge, and the knowledge economy). It
provides a link between KM and innovation; and KM and Learning Organisations that is
manifested in the form of a conceptual and theoretical model linking KM, innovation and
learning organisations. The chapter ends after providing emerging directions of research in the

field of KM.

Chapter 3 presents the research approach discussing the philosophical assumptions
underpinning this research, the research study approach and the research design. The chapter
also describes in detail, two qualitative research methodologies employed in this research i.e.
Grounded Theory and SSM. This chapter establishes the basis for dividing the research into
two phases (Phase 1 and Phase 2).

Chapter 4 describes the research work carried out in Phase 1 of the research that involved the
employment of a Grounded Theory methodology. It put forward a model that was formulated
as a part of the execution of Grounded Theory methodology. This model was then extended to

show the effect of innovation and learning through KM.

Chapter 5 describes the use of SSM as a KM tool in Phase 2 of the research. The SSM
investigation was carried out to study the three components of the people, process and
technology model developed in Chapter 4. This chapter also presents SSM case studies for
each of the component that ends with a list of actions which have the capability of causing an

improvement when undertaken.

Chapter 6 describes how the list of actions that resulted from SSM investigation in Chapter 5
can be collated in order to realise the integration of three components of people, process and
technology that lies at the heart of this research. This chapter also discusses how SSM as KM

tool has played part in knowledge elicitation, creation and sharing.

Chapter 7 summarises the research findings that were related to the research questions. The
chapter discusses the research contribution and recommendations arising from this research. It

concludes with future research recommendations.



1.9 Summary

This chapter provides an introduction to this doctoral study. The main premise of this research
is that continuous innovation is important for improving the productivity of the construction
industry. While the current construction management literature emphasises the value of
innovation, it does not explicitly and adequately describe the mechanism through which
innovation can be embedded in the industry’s culture. This maintains the industry’s status quo
in terms of its uptake of innovation knowledge. KM has the ability to challenge this status
quo. Recent successes of KM in other fields and current research work undertaken to establish
the underlying philosophy of KM in the construction industry, provides a rationale for this
research to build upon the existing research to develop and demonstrate a link between KM,
innovation and learning. This research may serve as sufficient proof of concept for the
construction industry to consider a more widespread adoption of ideas offered in this thesis.
After establishing the research rationale, this chapter states the research objectives and lays
down the research questions and research proposition. It then provides a brief description of
research methods employed in this research and ends by describing the limitations of the

research and outlining the structure of the thesis.



Chapter 2

Literature Review

The purpose of this chapter is to provide a sound basis for understanding the concept of
knowledge and KM and how it is related with organisational learning and innovation. The

literature from the following disciplines were reviewed:

m  Management m Leadership

m  Management science = Innovation

m  Decision Making = KM

m  Cognitive Psychology m  Organisational Learning

m  Organisational Planning and m Information Systems
Development m  Construction Management

The start of the chapter highlights the nature of the construction industry, its culture and
problems and presents a case of KM as an innovation having the capability of improving
industry productivity. It then delves into explaining what is meant by term ‘KM’ and explains
its evolution linking it with the present knowledge economy era. The concept of knowledge,
which lies at the heart of KM, is established next. Various types and dimension of knowledge
as available in the literature have been discussed. A section is devoted next, to understand the
‘stickiness’ of the knowledge that explains why it is difficult to transfer the knowledge from
one entity to other. This creates a question about the effectiveness of the knowledge usually
termed as ‘tacit’ knowledge that is being captured for use. Hence, the next section explains

the often hidden tacit knowledge perspective.

Various researchers have studied KM from different perspectives and dimensions. These
dimensions are the focus of discussion of the next section. Having established the basic
concept of knowledge and KM, the following section describes successful and unsuccessful
KM initiatives and discusses the causes of any failures. The same section also explains what it
takes to deliver a successful KM initiative. Hence issues like culture, leadership, rewards and
change management are discussed. The next two sections describe KM frameworks identified
from the relevant body of research and what sorts of KM tools are currently available. The
next few sections establish the role of KM in organisational learning and innovation to

remove any confusion about these contemporary concepts relating to improving an



organisation’s productivity. Two emerging directions in KM research are then discussed,
followed by presentation of a model (linking KM, innovation and organisational learning) that
forms the basis of this research. The chapter ends with a brief summary of various concepts
discussed in the chapter. The author of this thesis was a key researcher in the team that
investigated the various ways that KM could be applied in the Australian Construction
Industry. This involved intimate work on both the literature review stage and in co-writing

numerous publications as provided at the start of the thesis.

2.1 The Construction Industry

2.1.1 Contribution in National Economy

The construction industry is a vital element of any economy and has a significant impact on
the efficiency and productivity of other industries. The Australian construction industry, for
example, in 2003-2004, contributed 6.1% to the gross product of all industries, as measured
by production-based Gross Domestic Product (chain volume measures) (ABS 2006). The case
with other developed countries is also not dissimilar. For example, The Bureau of Economic
Analysis' in the U.S. reported that the construction industry contributed towards 4.7% of GDP
in 2004. In 2004, the Canadian construction industry contributed 5.7% to Canada’s GDP>.
The GDP contribution of the construction industry in UK in 2004° was 6.2 %. A key study by
Stoeckel and Quirke (1992) carried out in Australian context has indicated that a 10% gain in
efficiency in construction could lead to a 2.5 per cent gain in GDP. This shows the
construction industry greatly influences country’s economic growth (GDP) which makes it
necessary for the efforts to be put together in order to improve its productivity hence

achieving 