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Abstract 
 

Knowledge is one of the critical driving forces for business success. Knowledge 

management (KM) and its appropriate implementation help organisations find, select, 

organise, distribute and transfer vital business information. The effect of KM on an 

organisation’s outcome measures has been widely documented; in particular, its 

contribution to the development of innovation culture.  

 

In the construction industry, the need for KM is widely acknowledged, as the demand 

for innovation and improved business performance requires effective deployment and 

utilisation of project-based knowledge. For construction contracting organisations, 

KM is now recognised as a core business concern because intellectual assets have a 

vital role to play in improving business effectiveness and creating and gaining 

sustainable competitive advantage.  

 

In light of the above, this research study identifies the enabling factors (i.e., enablers) 

needed for effective KM implementation in construction contracting organisations. It 

reviews and presents the seven most widely reported enablers, and empirically 

explores their relative enabling power and dependence in the context of KM being 

practised by large construction organisations operating in Hong Kong. The seven 

enablers under investigation are 1) leadership, 2) organisational culture, 3) strategies, 

4) technology, 5) people, 6) process and activities and 7) innovation.  

 

Initially, a combination of focus groups and the Interpretive Structural Modelling 

(ISM) technique was adopted to investigate the interdependence of the enablers and  
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develop and empirically test a conceptual model connecting each uniquely defined 

and operationalised enabler to the other six enablers.  

  

The operationalised definitions of the enablers were subsequently used to develop a 

structured questionnaire, which was administered to local large construction 

contractors. Data were collected on the views of construction professionals on issues 

related to each enabler. Based on a total of 120 valid responses, this study employs 

structural equation modelling analysis to verify the conceptual model derived using 

the ISM technique. The best-fit path model reveals the empirically supported 

interrelations among the enablers. 

 

Finally, the best-fit path model was qualitatively validated using a qualitative case 

study. A pattern-matching technique was applied to verify the findings and generalise 

to actual practices (as reported by five construction organisations), taking into 

consideration the local professional expertise of the people involved and the reality of 

the context under investigation.  

 

The quantitative and qualitative analyses not only provide a relationship among 

various enablers, but determine the extent of the relationship. It is found that the 

leadership and technology enablers have the highest and lowest driving power among 

all seven enablers, respectively. The leadership enabler, in particular, simultaneously 

leads four enablers: organisational culture, strategies, process and activities and 

innovation. Many of the hypothesised relationships among enablers proved to be 

statistically significant. However, the hypothesised influence of organisational culture 

on people was, surprisingly, statistically insignificant. This could be because of the 

project-based, transient nature of the industry, where relationships between staff and  
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their respective organisations are more fluid, transient and opaque than in many other 

industrial sectors.  

 

The study highlights the critical role played by leadership in directly and indirectly 

(through strategies) influencing organisational culture. In line with previous studies, 

this study reveals the need for managerial actions to maintain staff positive attitudes 

towards knowledge sharing. This study also sheds light on the relationship between 

people and technology, where the latter proved to have the highest level of 

dependence on other enablers.  

  

This study enhances our current understanding of the interrelationships among various 

KM enablers. This will ultimately provide Hong Kong-based construction contracting 

organisations with both focus and direction to steer and control their tangible and 

intangible knowledge assets to remain resilient in the face of a fluctuating and highly 

competitive market and maintain or sustain their performance. 
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Chapter 1 Introduction 
 

Structure and Objectives of Chapter 1 
 

This introductory chapter comprises six sections. Section 1.1 provides the background 

information and Section 1.2 outlines a statement of the problem. Section 1.3 addresses the 

aims and objectives and Section 1.4 presents the scope of the study. Section 1.5 highlights the 

significance of the study. Section 1.6 is a discussion on the methodology and, finally, Section 

1.7 outlines the organisation of the thesis. 

 
1.1 Background Information 
 

Information Technology (IT) and Knowledge Management (KM) 

Rapid and continuous advancements in IT have propelled the world into a new economic era. 

KM has been a natural evolution of this over the first half of the twenty-first century. It is a 

popular topic in many business communities. The effective management of knowledge is 

increasingly crucial in the current knowledge-based economy. The task of effectively and 

competitively managing organisations has become necessary; KM, if properly understood and 

applied, is therefore useful applications and technologiesfor business transformation as well 

as a key competitive advantage (Chuang, 2004; Jennex, 2007; Tiago et al., 2007). 

 

KM is perceived as information management by many organisations, given that it is 

dependent on IT. As a result, KM is often associated with technological solutions, such as 

intranets and databases (Marr, 2003; Xue et al., 2011). However, KM is a much broader 

concept. Its primary focus is to utilise IT and tools, business processes, best practices and 

culture to develop and share knowledge within organisations, and to connect those who have 

knowledge with those who need knowledge (Anantatmula, 2005; Bhargav & Koskela, 2009; 

Fong & Kwok, 2009). IT therefore has a supporting role, but is not the main component of 
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effective implementation of KM. It has been established that the nature of causes and effects 

in the evaluation of IT effectiveness are separate in time (Soh & Markus, 1995). KM has a far 

broader scope than IT. The gap between investment in KM and its effectiveness (however 

measured) is likely to be even more exaggerated. As the relationship between cause and effect 

in IT is complex and indirect (Kanungo & Jain, 2007), it follows that the relationship between 

the enablers of KM and their outcomes are even more intractable and complex. 

 

Role of KM 

KM is comprehensively defined as ‘an emerging set of organisational design and operational 

principles, processes, organisational structures, applications and technologies that help 

knowledge workers dramatically leverage their creativity and ability to deliver business value’ 

(Gurteen, 1998, p. 5 -13). KM enables organisations to gain insight and understanding from 

their own experiences and procedures. One of the key concerns that has emerged is 

determining how to accomplish KM. Many companies attempting to initiate KM are unsure 

of the best approach (Moffett et al., 2002). There seems to be a general agreement in the 

literature that a combined social and technological approach is ideal. Nevertheless, 

advancements can only be realised if organisations are aware of the key factors that render the 

adoption of KM successful. Therefore, it is crucial to identify these factors, and investigate 

them through empirical means, to ensure the success of KM initiatives. 

 

KM enablers are the organisational mechanisms for developing knowledge, stimulating 

knowledge creation within organisations and sharing and protecting the knowledge. They are 

the necessary building blocks to improve the effectiveness of activities for KM (Ichijo et al., 

1998; Stonehouse & Pemberton, 1999; Akhavan et al., 2006). Enabling factors should be 

made clear in organisations, not only because they create knowledge but because they 

encourage individuals to share their knowledge and experiences with others (Yeh, Lai, & Ho, 
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2006). 

 

The Construction Industry in Hong Kong 

In this study, the construction industry in Hong Kong is the focus of interest. This industry is 

particularly problematic and conflict-infused, with a complex, competitive environment and 

fragmented structure (Tang, 2001; Tan, Shen & Langston, 2011; CIC, 2012, 2013). The level 

of productivity and growth rate are consistently the lowest among the economic sectors of 

Hong Kong (Tang, 2001; CIC, 2012, 2013). The overall reality of this industry is that it is not 

worth-investing and slow to change. The most prevalent problems include (1) 

non-value-adding multi-layered subcontracting, (2) a highly fragmented environment with an 

adversarial culture, (3) labour-intensive construction methods, (4) an inadequately trained 

workforce, (5) inability to meet timelines and budgets and lack of quality, and (6) high site 

accident rates. Hong Kong is developing rapidly; to meet the needs of its economic growth, 

these problems need to be resolved.  

 

The primary construction industry reviews are found in the Egan Report (1998), C21 

(Singapore) Report (1999), the Construct for Excellence – Report of the Construction 

Industry Review Committee, Hong Kong (Tang, 2001), CIC Status Report – Update on the 

Review of Local Construction Standard (2012) and the CIC Industry Performance Report 

(2013). The Tang Report was the blueprint for developing the construction industry in Hong 

Kong until 2010. It encourages ‘progressive procurement methods, spells the need for 

innovation and continuous performance improvement’, to ‘build an efficient, innovative and 

productive industry, integrate the activities of the various industry players to achieve synergy 

and attain productivity breakthroughs.’ Therefore, KM is evidently an evolving practice for 

construction organisations.  
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Construction Industry and KM 

Within the project-based construction industry, KM is increasingly recognised as a vehicle via 

which the industry can address its need for innovation and improved business performance 

(Egan, 1998; Egbu et al., 1999; Darroch, 2005; Loosemore & Richard, 2015). The failure to 

capture and transfer project knowledge, especially within the context of temporary virtual 

organisations, has led to increased risk of ‘reinventing the wheel’, wasted efforts and impaired 

project performance (Siemieniuch & Sinclair, 1999). In addition to the current methods used 

to capture and document best practices, other initiatives, such as, being undertaken to develop 

strategies and tools to implement KM in the construction sector (Kazi et al., 1999; 

McConalogue, 1999; Robinson et al., 2005; Ribeiro, 2009).  

 

A survey of leading construction organisations in the United Kingdom shows that about 42% 

have a KM strategy, and 32% plan to have one in the short term (Carrillo et al., 2004). Over 

90 percent of the “Larger” organisations (those that employ more than 1,500 people) have or 

intend to have a strategy. And only 50 percent of the “Smaller” organisation (those that 

employ less than 500 individuals) have or intend to have the same strategy. These results 

suggest that KM strategy is important in the construction context especially in the “Larger” 

organisations. KM appears to be more important to larger organisations, as it is difficult to 

determine ‘who knows what’ in such organisations (Davenport & Prusak, 1998). However, 

the management of knowledge in organisations is challenging because it is difficult to identify 

knowledge, and even more difficult to value and deploy relevant knowledge to gain a 

competitive advantage in the market place (Dutta, 1997; Denning, 2006). 
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1.2 Statement of the Problem 
 

The development of KM has led to the identification of various knowledge-enabling factors 

for its adoption. However, prior research has predominantly explored these factors from the 

perspective of large IT-based companies. There is an abundance of literature that describes 

how various large IT firms are successfully practising KM. However, to date, few systematic 

attempts have been made to address knowledge-enabling factors for KM adoption in the 

construction organisations of Hong Kong. In addition, the literature is limited by the scarcity 

of empirical studies (Lee & Choi, 2003, Wu, 2008, Saini, 2013; Chin et al., 2014; Payal et al., 

2016). Previous empirical studies have investigated the relationships among KM factors. 

They can be classified into four categories, depending on how they identify the relationships: 

(1) Relationships between knowledge enablers, (2) Relationships between knowledge 

enablers and process, (3) Relationships between knowledge process and organisational 

performance, and (4) Relationships among knowledge enablers, processes and organisational 

performance.  

 

This study focuses on the first category (i.e., the relationship among knowledge enablers and 

between enabling factors). The study of it helps improve knowledge sharing and 

organisational effectiveness. Prior studies on the relationship among knowledge enablers do 

exist (Bennett & Gabriel, 1999, Saini, 2013). The studies are ‘fragmented’ as they have 

investigated individual knowledge enablers in isolation. Further, the emphasis has been on the 

examination of the effect of knowledge enablers, and studies have been deficient in providing 

a comprehensive framework to identify the relationship between enablers. More importantly, 

very few empirical research studies have investigated knowledge-enabling factors. They have 

been conducted to study the relationship between enabling factors in this IT sector. 
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A direct consequence of the complexities is associated with the adoption of KM (McElroy, 

2000). Many organisations that have used KM initiatives do not have a clear understanding of 

the extent to which they have been successful in experiencing the anticipated outcomes. 

Several organisations that have implemented KM primarily rely on IT tools (Greenhalgh et al., 

2004), and consequently, may not achieve the desired results. Hence, in this study, a 

framework is provided to address complexities in the context of KM. The cause-and-effect 

relationship among these factors can better describe the situation than the individual factors 

considered in isolation.  

 

In an attempt to address the research gap, this study not only identifies key KM enablers, but 

also models the enablers of KM for their successful implementation. This study demonstrates 

that it is possible to address the complexities associated with KM initiatives by identifying 

enablers that are unique to construction organisations. It also demonstrates how widely 

varying mental models of the causal chain of influencers of KM success can be integrated to 

provide a coherent understanding and complete picture of an industry with complex issues. 

 

1.3 Aims and Objectives 
 

The aims of this research study are twofold: (1) to investigate, analyse and identify the crucial 

role of enablers in carrying out KM, and (2) to develop an Interpretive Structural Model (ISM) 

for KM enablers in large construction organisations operating in Hong Kong. The most 

critical enablers that influence KM are empirically investigated and tested. The objectives of 

this study are therefore: 

 

1. to identify the KM enablers that large construction organisations need to take into 

consideration before launching a full-scale KM initiative, 

2. to develop a conceptual research model of KM enablers and establish the relationship 
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among identified KM enablers, 

3. to empirically assess the interrelationships among KM enablers and determine the 

extent of the relationships among these enablers, 

4. to determine the structural cause-and-effect relationships among the various factors that 

affect KM implementation, and 

5. to discuss the managerial implications in light of the results of this research. 

 

1.4 Scope of Study 
 

This research presents the result of a survey that was conducted in ten ‘large’ construction 

organisations in Hong Kong. The work also draws on existing studies, frameworks and 

models that have already identified factors potentially affecting the success of KM. 

 

1.4.1 Target areas 

 

In this study, it is assumed that larger organisations are more likely to have a leader in place (a 

‘KM champion’), and adequate resources to support a KM strategy. ‘Large’ construction 

organisations in Hong Kong (those that employ more than 1,500 people) are found on the list 

of approved contractors (Group C for contracts exceeding HK$185 million) for public works 

in the buildings category published by the Development Bureau, Hong Kong Special 

Administrative Region. These companies comprise the research target of this study. The 

survey was conducted with these ten Group C construction organisations. 

 

1.4.2 Target group 

 

This research study emphasises the knowledge and experience utilised by construction 

managers and engineers. As mentioned above, the sampling frame for this study consists of 
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ten ‘large’ construction organisations in Hong Kong. The inclusion criteria for the participants 

of the study are a minimum of five years of work experience in the construction field and 

being a qualified construction professional with a chartered status. 

 

1.5 Significance of Study 
 

A wide variety of factors that can influence the success of KM implementation have been 

discussed in the literature; however, no systematic work has characterised a collective set of 

knowledge-enabling factors to implement KM in large construction organisations. This is an 

area that has, to date, received very little attention in the literature. Yet this industry 

significantly contributes to the economy of Hong Kong. Its gross domestic product 

contribution is 4.4% (HKCSD, 2014), equivalent to employing one in 10 individuals. The 

study of KM in the construction industry is still in its infancy. The number of empirical 

studies on KM in construction firms is limited (Egbu, 2004; Chen & Mohamed, 2005, Chen 

& Fong, 2013), and few studies have examined the essential KM enablers (KMEs) 

(Kanagasabapathy et al., 2006). Little evidence has been found on how to facilitate the 

implementation of KM in the large construction organisations of Hong Kong. Therefore, a full 

understanding of the knowledge-enabling factors in the construction industry in Hong Kong is 

very much lacking. 

 

This study is the first of its kind to systematically determine the knowledge-enabling factors 

for KM implementation in construction organisations. An appropriate set of KMEs and 

outcomes relevant to large construction organisations will focus this industry on the issues 

that should be given priority when designing and implementing a KM initiative. Moreover, 

the study will provide information beneficial to large construction organisations, which are 

lagging far behind in terms of KM practices. 
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Although there are existing studies focusing on KM in construction firms, unresolved issues 

remain. The outstanding issues in this body of literature are the modelling of the enablers that 

influence KM. A validated model will provide comprehensive structural cause-and-effect 

relationships among various KMEs, and determine the extent of this relationship. The results 

will be helpful to policy makers of the construction organisations and the Works Bureau of the 

HKSAR Government in directing the design and implementation of appropriate policies to 

enhance KM implementation. Academics will also find the results practically useful for 

building models that can further expand the domains of KM. 

 

1.6 Thesis Outline 
 

The thesis is structured in seven chapters, diagrammatically presented in Figure 1-1. 

Following this introductory section, Chapter 2 comprises the literature review; it provides the 

empirical evidence of the various factors that affect the KM process and presents the 

theoretical model. Chapter 3 describes the research method adopted and the characteristics of 

the participating organisations and individuals. Chapters 4 and 5 comprise the statistical 

analysis and discussion of the research results, respectively. Chapter 6 presents the model 

validation process. Chapter 7 presents the conclusions and recommendations, including the 

implications drawn from this research work. It also proposes future research directions.  
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Chapter 1: Introduction 
 

Chapter 2: Literature Review 
 

Chapter 3: Research Methodology 
 

  Chapter 4: Statistical Analysis   
 

  Chapter 5: Discussion of Results   
 

   Chapter 6: Model Validation   
 

  Chapter 7: Conclusions and Recommendations    
 
Figure 1-1: Thesis overview 
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Chapter 2 Literature Review 
 

Structure and Objectives of Chapter 2 
 

The objective of this chapter is to identity the enablers that affect the success of KM 

implementation in construction organisations. Three main concepts are defined: knowledge, 

KM and enablers in relation to construction organisations in Hong Kong. A theoretical 

framework is also essential. To this end, the purpose of the literature review is to provide a 

full understanding of existing KM theories and the rationale behind the theoretical framework. 

This is followed by a brief discussion about the local construction industry. KM contents and 

contexts and KM enablers are further elaborated. 

 

2.1 Review of Knowledge and its Dimensions in Construction Projects 
 

KM contents facilitate the understanding of what constitutes ‘knowledge’. This understanding 

has a bearing on the KM strategies adopted (Greiner et al., 2007). Orange et al. (2000, p. 1-7) 

described knowledge as ‘the product of learning which is personal to an individual’, and 

information as ‘the expression of knowledge, which is capable of being stored, accessed and 

communicated’. Knowledge has also been defined as ‘know-why, know-how, and know-who’, 

or ‘an intangible economic resource from which future revenues will be derived’ (Rennie, 

1999). However, it is helpful to view knowledge as a component of a task-performing system, 

that is, the state of such a system warrants task completion and the future repetition of this 

task. The lack of knowledge could therefore mean failure when completing a task. If this lack 

of knowledge is sustained over time, eventually the system will cease to exist (Blumentritt & 

Johnston, 1999). Thus, the ‘basis of use’ and ‘context of use’ are important considerations in 

understanding knowledge and its management. 

 
 

Knowledge is one of the most important resources for both managerial decision-making and 
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competitive advantage in any organisation. Knowledge is information that has been used and 

has become a part of the experience base and behavioural patterns of individuals (Davenport 

et al., 1998 & 2000; Awazu, 2004). Individuals, however, differ in knowledge-based 

capacities and experiences, leading to different problem-solving and decision-making 

processes. The emergence of information and communication technologies has therefore set 

into motion a new wave of KM for industrial organisations, technology and strategic 

management and organisational theories. 

 

Knowledge has tacit, explicit and implicit dimensions (Krogh et al., 2002). Tacit knowledge 

cannot be easily transferred to other people through written or verbal means, and involves 

‘skills’, ‘know how’, ‘working knowledge’ and ‘expertise’—the abilities necessary to perform 

work. Instead, tacit knowledge is transferred through learning, for instance, apprenticeships. 

Tacit learning is linked to informal and organisational learning. The result, tacit knowledge, is 

based on conceptual knowing. 

 

Tacit knowledge is an important element in work and workplace learning. The current 

empirical research on tacit knowledge is technologically driven. Tacit knowledge has been 

recognised recently as an important phenomenon, and its role in KM has been explored by 

various researchers. 

 

There are the conceptual dichotomies in tacit knowledge. Polanyi (1966, p. 61) explained tacit 

knowledge as ‘we know more than we can express’. This theory of tacit knowledge 

constitutes the starting point for much of the KM literature (Mooradian, 2007). Polanyi (1966) 

stated that the only way to really to know anything was through personal experience. The 

fundamental basis of the truth always relies on faith or belief, and true knowledge is never 

based on reason. The truth is revealed when a responsible investigator who uses his/her 
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creative imagination finds and shows a hidden reality (Hill, 1997). The conception of tacit 

knowledge originally formulated by Polanyi sees tacit knowledge not a separate category of 

knowledge but as an integral part of all knowing. Tacit knowledge is not the internalisation of 

explicit knowledge, knowledge that is easily communicated and transmitted; instead, tacit 

knowledge is inseparable from explicit knowledge since it is a necessary component of all 

types of knowledge (Tsoukas, 2003). 

 

In contrast with Polanyi (1966), Nonaka & Takeuchi (1995) differentiated between explicit 

and tactic knowledge. The former is articulated with the use of formal language, including 

grammatical statements, mathematical expressions, specifications and manuals. This kind of 

knowledge can be formally and easily transmitted across individuals. The latter is difficult to 

articulate with formal language, refers mostly to personal knowledge embedded in individuals 

and involves intangible factors, such as personal beliefs, perspectives and values. Nonaka & 

Takeuchi (1995) suggested that tacit knowledge was increasingly ‘recognized as playing a key 

role in economic growth and competitiveness’. 

 

Although tacit knowledge is conceptually defined in different ways, the general agreement is 

that there are difficulties in sharing tacit knowledge among groups and individuals. 

Experience is primarily the source of creating tacit knowledge (Polanyi, 1966; Nonaka et al., 

1995). At work, on-the-job training and informal learning are important means of knowledge 

acquisition (McAdam et al., 2005). Argyris (1999) noted the contradictory duality of tacit 

knowledge, and suggested that it was the basis of both successful management actions and 

defensive routines. 

 

In the construction field, tacit knowledge or competency is the implicit knowledge used by 

team members to perform their work by adapting to specific environments and scenarios 
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(Oglesby et al., 1989; Nonaka et al., 1995; Dainty et al., 2005; Sepani Senaratue et al., 2009). 

Tacit knowledge in this context is encoded and difficult to transfer. It is also difficult to 

verbalise since it is expressed in action-based skills and thus cannot be reduced to rules and 

recipes. Tacit knowledge is learned after gaining experience over extended periods of time or 

the repetitive performance of tasks, during which an individual develops the capacity to make 

intuitive judgements about the successful execution of a construction project, such as the 

tasks involved. Tacit knowledge is therefore vital to construction projects, but can only be 

learned and innovated by leveraging the implicit knowledge of members (Chen & Mohamed, 

2010). 

 

Despite being encoded, Nonaka & Takeuchi (1995) stated that organisational knowledge 

creation was a process that amplified the knowledge already created by other individuals and 

crystallised knowledge as part of a knowledge network. There are two sets of dynamics that 

drive the process of knowledge amplification: (1) converting between tacit and explicit 

knowledge, and (2) moving knowledge among individuals and groups and at an 

organisational level. Nonaka & Takeuchi (1995) described the knowledge-creation process as 

being composed of four processes created through the interaction and conversion between 

tacit and explicit knowledge: socialisation, externalisation, combination and internalisation 

(that is, the SECI model). 

 

As far as in the case of construction organisations under study, projectwise, project 

management skills, comprising both technical and personal skills, are important. Technical 

skills include the ability to use tools, techniques and specialised knowledge to execute a 

method, process or procedure. Personal skills encompass the attributes of leadership, 

negotiation, communication and problem solving. These skills have a significant role to play 

in the process of knowledge implication. Therefore, there are three main areas in leadership: 
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project, technical and team leadership. The different dimensions of communication that 

project managers use often require writing, verbal and listening skills. Finally, 

problem-solving skills encompass a combination of problem definition and decision-making 

related to problems that have already occurred (Edum-Fotwe & McCaffer, 2000). 

 

Therefore, to address the needs and issues of project-based environments, such as the 

construction industry, KM is increasingly recognised as a vehicle through which the need for 

innovation and improved business performance can be addressed (Egan, 1998; Egbu et al., 

1999). Failure to capture and transfer project knowledge, which is especially prevalent in the 

context of temporary virtual organisations, has led to the increased risk of ‘reinventing the 

wheel’, wasted activity and impaired project performance (Siemieniuch & Sinclair, 1999). In 

addition to the existing methods for capturing and documenting best practices, various 

initiatives are also being undertaken to develop strategies and tools for KM in the 

construction sector (Kazi et al., 1999; McConalogue, 1999; Fong & Chen, 2012). 

 

2.2 Knowledge Management 
 

KM is a multifaceted and multidisciplinary topic. KM involves acquiring existing knowledge 

from various individuals and transferring the information so that it becomes organisational 

knowledge, which in turn, is disseminated and shared by various employees. The employees 

use this knowledge, but in turn, as individuals, also create new knowledge, which ultimately 

becomes organisational knowledge, and so on. KM also involves the management of 

organisational knowledge so that an organisation uses business assets such as intellectual 

capital; organisational performance is therefore deemed to be more ‘intelligent acting’ (Gupta, 

Iyer, & Aronson, 2000; Jennex, 2007; Holsapple & Wu, 2008). 

 

Although KM has been extensively studied, a generally accepted definition of KM is lacking. 



  
Page 16 

 
  

Defining KM is not an easy task because KM is multifaceted and controversial, and more 

importantly, an amalgamation of different strategies, tools and techniques. Therefore, there 

are different definitions of KM, some of which are discussed below. 

 

Wiig (1995) proposed that KM comprises clearly defined processes or methods used to 

determine important knowledge among different KM operations. Wiig (1995) also added that 

the aims of KM are first to facilitate an organisation to act intelligently to secure its viability 

and success, and second, to allow an organisation to realise the best value of its knowledge 

assets. Therefore, the general purpose of KM is to maximise the effectiveness of an 

organisation (Wiig, 1997). 

 

Jennex (2007) defined KM as the practice of selectively applying knowledge from previous 

experiences in decision-making for current and future activities with the explicit purpose of 

improving the effectiveness of an organisation. According to Holsapple & Joshi (2004), KM 

involves the systematic and deliberate efforts of an entity in expanding, cultivating and 

applying their available knowledge in ways that add value for positive results, to accomplish 

its objectives or fulfil its purpose. 

 

Scarbrough et al. (1998, p. 55-66) defined KM as ‘the process of creating, acquiring, 

capturing, sharing, and using knowledge for the boost of organisational learning and 

performance’. Robinson et al. (2005) indicated that KM is ‘a method of exploiting, or 

transforming knowledge as an asset for organisational use to help continuous improvement’. 

Grey (1996) stated that KM is a collaborative approach to the creation, capture, organisation 

access and use of intellectual assets in an enterprise. 

 

There are, in general, according to Dalkir (2005), three perspectives on KM, each of which 
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leads to a different definition. From a business perspective, KM is a business activity with 

two primary goals: to treat the knowledge components of business activities as an explicit 

concern of the business as reflected in the strategies, policies and practices at all levels of the 

organisation, and to directly connect intellectual assets (both explicit and tacit) with positive 

business results (Barclay & Murray, 1997). 

 

From the cognitive or knowledge-science perspective, knowledge is a fundamental resource 

that allows us to function ‘cleverly’. Over time, considerable knowledge is transformed to 

other forms, such as books, technology, practices and traditions, within organisations of all 

kinds and in society in general. These transformations result in cumulated expertise and, when 

appropriately used, increase effectiveness (Wiig, 1993). 

 

From the process/technology perspective, KM transforms information into actionable 

knowledge, available in a usable form to those who can apply the information (Information 

Week, 2003). Coleman (1999) defined KM as an umbrella term for a wide variety of 

interdependent and interlocking functions, consisting of knowledge creation, knowledge 

valuation and metrics, knowledge mapping and indexing, knowledge transport, storage and 

distribution and knowledge sharing.  

 

Holtshouse (1998) defined knowledge as a flow of information transferred between 

knowledge suppliers and demanders. Petrash (1996) stated that KM is getting the right 

knowledge to the right people at the right time, so that they can make the best decisions. 

 

In general, KM is an organised and systematic strategy for the optimisation of businesses in 

which information that is considered vital is selected, collected, stored, organised, packaged 

and communicated in a manner that improves employee performance and corporate 
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competitiveness (Bergeron, 2003). 

 

In short, many theories and assumptions on KM have been developed. They are based on the 

belief that knowledge is an important asset that needs to be carefully addressed, while the 

core of the concept of KM is to get the right knowledge to the right people at the right time. 

 

Consequently, KM is a process that facilitates organisations to capture, select, organise, 

distribute and transfer information, knowledge and expertise significant enough to gain 

business advantage. In the sections below, KM and knowledge are discussed in the context of 

local construction organisations. 

 

2.3 KM Contents and Contexts 

 

KM contexts are the organisational settings for the application of knowledge (Stahle, 1999). 

Hlupic et al. (2002) suggested that every organisation is a three-dimensional system that has 

mechanistic, organic and dynamic components, each of which presents different challenges 

for KM. The mechanistic part functions like a machine, and deals with explicit knowledge, 

involving quality systems, manuals and IT tools. The organic nature of the three-dimensional 

system helps organisations work flexibly and adapt to changing business environments. KM 

in this context is basically people-centred and involves the management of tacit knowledge. 

Dynamic ability facilitates continuous improvement and innovation. With dynamic ability, the 

focus is on networking capabilities to facilitate the work of interdepartmental teams 

(Information Week, 2003). 

 

Culture is another important dimension of organisational contexts. There are two kinds of 

culture: ‘tacit cultures’, defined by networks, relationships and dependencies, and ‘explicit 
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cultures’, defined by their artefacts, for example, organisational charts and documents 

(Snowden, 1999). Organisational culture can also be defined in terms of work processes, for 

example, collaborative culture versus competitive culture, informal versus formal and 

individual versus group (Fong & Kwok, 2009).  

 

In essence, the KM context influences knowledge, and is, in turn, influenced by the content 

(knowledge) itself that needs to be managed properly. 

 

2.4 KM Approaches 
 

Scarbrough et al. (1999) identified two basic approaches to KM with respect to contents and 

contexts: ‘supply-driven’ or ‘demand-driven’. The supply-driven KM assumes that the 

fundamental problem is the flow of knowledge and information in an organisation. The aim is 

therefore to address the issue by capturing, codifying and transmitting knowledge. This KM 

approach has a strong technological component. In contrast, the demand-driven KM approach 

is more concerned with user perspective. Motivations and attitudes are considered important. 

Strategies for such demand-driven KM include reward systems and ways to encourage 

knowledge sharing. 

 

KM approaches can also be ‘mechanistic’ or ‘organic’. The former tends to be very 

technologically focused and concerned with the management of explicit knowledge. 

Knowledge-based expert systems and codification of knowledge through the use of 

information and communication technology (ICT) tools are utilised under a mechanistic 

approach. The latter tends to focus on the management of tacit knowledge, and includes 

strategies such as storytelling and ‘communities of practice’, and individuals, who have a 

similar concern to improve or rectify and regularly address the issue. Storytelling can be used 

to create self-aware descriptive capability in organisations and initiate and sustain 
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interventions that create resilience, robustness and redundancy (Snowden, 1999). In 

communities of practice, newcomers learn from old timers by participating in certain tasks 

related to the practices of the community (Hildreth et al., 2000). 

 

KM contents and contexts ultimately affect the methods or strategies to manage knowledge. 

That the approaches are linked to both KM contents and contexts suggests that attempts to 

develop ‘one-size-fits-all’ solutions to address KM problems are unlikely to be successful 

(Dixon, 2000; Khatibian et al., 2010). Thus, KM strategies in the construction sector should 

reflect the context of the industry, as how it conducts its business and knowledge (contents) is 

critical for its success.  

 

2.5 Construction Processes 
 

The local construction industry is a project-based industry., with firms of various sizes and 

temporary multidisciplinary organisations that produce investment goods (including buildings, 

roads, bridges and factories) that are custom-built to unique specifications. Figure 2-1 shows a 

simplified model of the construction processes. During the project conception, the client 

establishes the need for a project and defines and develops a set of requirements (the output), 

which are later converted into an appropriate design. At the construction stage, the design is 

transformed into a facility to fit the client’s purpose. 
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Figure 2-1: Simplified model of the construction process (RIBA, 2013) 
 

2.6 KM Imperatives for Construction Organisations 
 

There is a need for KM in the construction sector, fuelled by the demand for innovation, 

improved business performance and client satisfaction (Egan, 1998). The industry operates in 

a dynamic and ever-changing environment. Clients are becoming more demanding. They 

insist on better value for money, with more units of construction for fewer units of 

expenditure (Egan, 1998). The demanded products are also becoming more complex and 

complicated, with increasing emphasis on environmentally friendly facilities. 

 

Unfortunately, the fragmented nature of the construction industry means that efficiency in 

project delivery is lower than expected, resulting in dissatisfied clients and low profitability 

for construction firms (Egbu et al., 1999; Carrillo et al., 2000). This also applies to the Hong 

Kong situation. Despite initiatives taken to address these issues, the effective management of 

project knowledge is vital in enhancing continuous improvement from lessons learned. This 

interest in capturing knowledge has been expressed in the development of knowledge-based 

expert systems (Anumba et al., 2000) and in an attempt to capture learning through 

post-project reviews (Scott & Harris, 1998; Fong & Chen, 2012). However, the term ‘KM’ is 

relatively new in this country, although knowledge has been managed already in various ways 
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(Kazi et al., 1999; Serdar & Karaman, 2011). 

 
2.6.1 KM requirements in construction organisations 

 

Following the review of KM imperatives, KM requirements in construction organisations are 

now discussed, in two interrelated categories: (1) the management of knowledge in a project 

and (2) in construction projects’ organisations (Rezgui et al., 2010).  

 

The management of project knowledge in construction involves KM through a ‘temporary’ 

virtual project organisation, of which staff may be located physically in different premises 

(Pinjani & Palvia, 2013).  

 

In addition, the KM contents and contexts in a construction project organisation change over 

the lifecycle of a project. For example, in the design stage, there is more dynamism to 

facilitate the development of innovative design solutions to address the problems of the client. 

However, in the construction stage, project organisation becomes more mechanistic, as it 

involves a planned programme to be followed by contractors. Another KM challenge is in the 

transfer of knowledge between the different interfaces (stages) of a project (Goh, 2002). 

Examples are the transfer of the business needs of a client to technical specifications, and the 

design intent and rationale to the members of the construction team. The involvement of 

multiple organisations in a project also means that the transfer of knowledge from one stage 

to the next is dependent on the procurement strategy or type of contract adopted for the 

project (McCarthy et al., 2000). However, these huge challenges can be overcome by 

appropriate use of KM-enabling factors. 
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2.7 KM-Enabling Factors 
 

It is acknowledged that KM is the driving force behind business success or failure. A new and 

complex process with many factors influences its implementation. These factors, known as 

KM enablers, should be made clear in an organisation. These enablers are, in fact, driving 

forces to implement KM practices. It is all about of how to utilize these forces to achieve the 

best results of KM. Gold et al. (2001) pointed out that KM enablers are the preconditions 

necessary for KM initiatives to flourish. They are referred to the companys’ resources, 

because KM enablers not only create knowledge but prompt people to share their knowledge 

and experiences with others (Wong & Aspinwall, 2005; Wong, 2005; Yeh, Lai, & Ho, 2006; 

Heisig, 2009; Yuan, 2009). 

 

Nowadays, the ultimate objective of many organisations is to identify a suitable KM system 

so that they can successfully manage their knowledge (Anumba, 2009). A broad range of 

success factors for KM implementation have already been identified in the literature (Bishop 

et al., 2008). The following critically examines these identified factors. 

 

One of the earliest studies on critical factors for KM was presented by Skyrme & Amidon 

(1997), who highlighted seven key success factors, including a strong link to a business 

imperative, compelling vision and architecture, knowledge leadership, knowledge creating 

and sharing culture, continuous learning, well-developed technology infrastructure and 

systematic organisational knowledge processes. 

 

Davenport et al. (1998) conducted a study to explore the practices of 31 KM projects in 24 

companies, with the aim of determining the factors associated with the effectiveness of KM. 

They identified 18 successful projects with eight shared success factors. These factors link the 
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success of KM to economic performance or industry value, a clear purpose and language, 

standard and flexible knowledge structure, multiple channels for knowledge transfer, culture, 

technical and organisational infrastructure, changes in motivational practices and senior 

management support (Wong, 2005). In addition, Ruggles (in Mathi, 2004) pointed out that 

factors such as people, processes and technology should be taken into consideration in KM 

implementation; particularly, people and processes and technology. 

 

Arthur Anderson Business Consulting (1999) stated that people, the corporate culture and IT 

were the biggest enablers of KM implementation. They also stated that KM enablers were the 

key factors that determine the effectiveness of KM in an organisation. 

 

Similarly, Liebowitz (1999) proposed six key ingredients for the success of KM in 

organisations: a KM strategy supported by senior management, a chief knowledge officer 

(CKO) or equivalent and a KM infrastructure, knowledge ontologies and repositories, KM 

systems and tools, incentives to encourage knowledge sharing and a supportive culture. These 

propositions were consequently implemented by the early adopters of KM.  

 

A different approach was followed by Holsapple & Joshi (2000), who first investigated the 

factors, derived from various literature sources, likely to influence the success of KM. They 

then conducted a Delphi study to assess the appropriateness of these factors. They suggested 

three factors of influence: managerial, resource and environmental, each of which contains 

specific factors. 

 

In another study, Hasanali (2002) indicated that the success of KM depends on many different 

factors, including leadership, culture, structure, roles and responsibilities, IT infrastructure 

and measurement. Likewise, Chourides et al. (2003) highlighted five success factors: strategy, 
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human resource management, IT, quality and marketing. 

 

Another empirical study conducted by Davenport & Probst (2002) suggested a more 

extensive list of factors for the successful implementation of KM, including leadership, 

performance measurement, organisational policy, knowledge sharing and acquisition, 

information system structure and benchmarking and training. Bixler (2002) created a 

four-pillar model to demonstrate the importance of different factors in ensuring the successful 

implementation of KM initiatives. The four pillars are leadership, organisation, technology 

and learning. Similarly, Stankosky & Baldanza (2000) also developed a conceptual 

framework for KM with four pillars: organisation, technology, leadership and learning. 

 

Mathi (2004) proposed that the factors that determined the success of KM in an organisation 

were culture, KM organisation, systems and IT infrastructure, and effective and systematic 

processes and measures. 

 

Previous studies have identified a wide range of factors that could affect KM implementation, 

including a culture of creating knowledge, leadership of knowledge, knowledge resources, 

knowledge portal, knowledge-based structure and knowledge-based process (Adel et al., 

2010); proactive entrepreneurial support and leadership from top management, organisational 

culture and clear strategy, IT, organisational infrastructure, human resource management, 

training and education, processes and activities, rewarding and motivation, and benchmarking 

(Changiz, 2010); organisational culture and IT (Abdul-Malak et al., 2010); top management, 

personality, personnel development, meta-communication of KM, goal system of KM, 

process of KM, delegation or participation of CKO, knowledge manager or 

subject-matter-specialist, staff member motivation, social nets or relationships, 

knowledge-encouraging corporate culture, IT, application system and standardised definitions 
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and a clear system (Lehner & Haas, 2010); top management support, culture, technological 

infrastructure, strategy for KM, systematic KM processes and activities, rewards, 

organisational infrastructure, financial resources, communication among all levels of 

management, hiring and retention of knowledgeable people, human resource development 

and core values of business (Rehman et al., 2010); infrastructure of the organisation in terms 

of culture and technical infrastructure (organisational and technical climate), and 

process-oriented activity for information, technology application and human expertise 

(Moffett and Hinds, 2010); and leadership, people and process (Zawawi et al., 2010). 

 

Other KM enablers have been identified in the literature, including technology, structure, 

culture and people (Gold et al., 2001; Choi, 2002; Lee & Choi, 2003; Park, 2006; Anderson, 

2009; Cho, 2011; Mills & Smith, 2011; Lee et al., 2012). 

 

Prior studies have identified the following as driving factors in the implementation of KM 

practices: organisational capabilities (structure, culture and technology) (Allamehet et al., 

2011); roles of infrastructure capability and business strategy (Chang & Chuang, 2011); 

human resource management, IT, leadership and organisational learning, strategy, structure 

and culture (Hassan & Laith, 2011); managerial support, a supportive culture, incentives for 

motivation, technology that matches the strategy, ways to assess the value of the process, 

specialists and processes and training (Wright, 2011); and leadership, culture, process, 

enhancing explicit and tacit knowledge, hub, market, measure, skill and infrastructure (Yusoff 

et al., 2012). 

 

Finally, another KM model worth mentioning is that developed by Arthur Andersen & the 

American Productivity and Quality Center (2012). In this model, four catalytic factors are 

emphasised for the success of KM: leadership, organisational culture, measurement and 
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technology. It is important that each factor is designed and managed in alliance with the 

others to support the KM process. 

 

The following table summarises enablers that have significantly contributed to the 

implementation of KM as discussed above. 

 
 

Authors    Enablers 
 

 
Earl (1997)             IT, people, and corporate culture. 
 
Skyme & Amidon  A strong link to a business imperative, compelling 
(1997)    vision and architecture, knowledge leadership, 

knowledge creating and sharing culture, continuous 
learning, well-developed technology infrastructure and 
systematic organisational knowledge processes. 

 
Holsapple & Joshi   Managerial, resource and environmental influences. 
(1997)     

 
Davenport et al.   A clear purpose and language, standard and flexible 
(1998)    knowledge structure, multiple channels for knowledge 

transfer, culture, technical and organisational 
infrastructure, changes in motivational 
practices and senior management support. 
 

 
Liebowitz (1999)  Strategy that has support of senior management, CKO or 

equivalent and a KM infrastructure, knowledge 
ontologies and repositories, KM systems and tools, 
incentives to encourage knowledge sharing and a 
supportive culture. 
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Authors (Cont’d)   Enablers 
 

 
Arthur Andersen   IT, people and corporate culture. 
Business Consulting 
(1999) 
      
APQC (1999)   Leadership, organisational culture, measurement and 

technology. 
 

Stankosky & Baldanza Organisation, technology, leadership and learning. 
(2000) 

 
Holsapple & Joshi   Culture, leadership, technology, organisational 
(2000)    adjustments, employee motivation and external factors. 

 
Andrew et al. (2001)  IT, organisational structure, 

corporate culture, and knowledge obtainers, transfer, application 
and protection. 
 

Chourides et al. (2002) Strategy, human resource management, IT, 
quality and marketing 
 

Hasanli (2002)       Leadership, organisational culture, structure, roles and 
responsibilities, IT infrastructure, and measurement. 
 

Davenport & Probst     Leadership, performance measurement, organisational 
(2002) policy, knowledge sharing and acquisition, information systems 

structure, benchmarking and training. 
 
Bixler (2002)   Leadership, organisation technology and learning. 

 
 
Mathi (2004)   Culture, KM organisation, systems and IT  

infrastructure, and effective and systematic processes and 
measures. 
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Authors (Cont’d)  Enablers 
 

 
Holsapple & Joshi (2004) Conduct, activities, resources and influences. 
 
DeTienne et al. (2004) Culture, leadership and CKOs. 
 
King (2008)   Culture 
 
Singh (2008)   Leadership 
 
Moffett & Hinds (2010) Infrastructure of the organisation in term of culture and technical 

infrastructure (organisational and technical climate), and 
process-oriented activity for information, technology application 
and human expertise 

 
Zawawi et al., (2010)      Leadership, people and process 
 
Anderson (2009);   Technology, structure, culture and people 
Cho, (2011);  
Mills & Smith (2011): 
Lee et al. (2012) 
 
Arthur Andersen        Leadership, organisational culture, technology and  
& APQC (2012)       measurement. 

 

Table 2-1 - Summary of enablers that have significantly contributed to implementation of KM 

 

From Table 2-1, it is found that the most-quoted KM enablers are IT (15), culture (14), people 

(10), leadership (12), strategy (8), where figures in brackets refer to the number of times 

quoted. 
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2.7.1 Analysis of KM enablers 

An analysis of the previous studies on KM enablers shows that technologically advanced 

large companies, which are early adopters and superior performers of KM, were, in fact, 

multinational and innovative corporations. Since these corporations are mainly IT-based and 

oriented, the factors for the implementation of KM have reflect their situations and needs. It 

would not be logical to directly apply these factors to the large construction organisations in 

Hong Kong, as they have their own specific, commercial factors that must be taken into 

consideration. The findings of previous studies mainly based on IT initiatives therefore cannot 

be directly used to identify the KM enablers from the perspective of construction 

organisations in Hong Kong. IT corporations do not possess the specific features of the 

construction industry and characteristics and situations of these local construction firms are 

unique. It appears that none of the other factors explored in the earlier studies could 

potentially be appropriate to the large construction organisations. Therefore, to cater for the 

additional operational requirements and multidisciplinary collaboration in ten construction 

firm Hong Kong, additional KM enablers more relevant to large local construction 

organisations are examined critically in the next section. 

2.7.2 Proposed KM enablers for large construction organisations in Hong Kong 

In exploring the relevant KM enablers for large local construction organisations, different sets 

of KM enablers have been recommended by researchers. Since KM efforts are common, such 

sets of enablers could well be applicable to large construction organisations in Hong Kong.  

However, when developing KM enablers for large construction organisations, their 

operational needs and specific situations should be considered. As mentioned earlier, there are 
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some distinctive issues in the construction sector that require considerable attention. To 

address these issues and bridge the literature gap, two additional KM enablers are proposed 

and discussed: 1. innovation and 2. processes and activities. These two enablers are rarely 

found in the literature (see Table 2-1). 

Innovation involves a series of cognitive activities, processes that integrate knowledge 

creation and complex, continuous, unique, new and unexpected activities (Mascitelli, 2000; 

Maarten, 2009). Nonaka & Takeuchi (1995) asserted that the phases of actualising an 

innovative concept include the generation of an innovative idea, concept development and the 

development of a marketing strategy. Specifically, organisational innovation refers to the 

methods used by an organisation to successfully stimulate employee creativity, and leveraging 

the benefits of this creativity to increase organisational competitiveness. Therefore, 

employees use existing knowledge to generate innovation, which results in new knowledge. 

The knowledge is then applied by other members of the organisation for use as a reference in 

problem solving. When this process is continuously applied, the effectiveness of KM 

increases, increasing the rate at which knowledge spreads through the organisation (Floortje 

et al., 2010).  

Within individual construction organisations, innovation can involve the ability to transfer 

knowledge/learning across different projects. The challenges in this context are similar to 

those of other business organisations, such as the process industry. The business of 

construction organisations is to be responsive to the client’s demand for a facility. Innovation 

emphasises the increased ability to bid for and win contracts, and the profitability of the 

organisation. Innovation in construction organisations should also include processes that 

involve teams of knowledgeable workers, who serve as the kernels of innovation. This can 

involve the capturing and codification of the types of team and individual knowledge that are 
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necessary to organise and execute interdependent tasks in efficient ways. Obviously, the 

definition of the tasks, their interrelationships (workflow) and a record of their execution add 

to the knowledge base of organisations, which ultimately contribute to innovation. 

From the previous discussions on innovation in construction organisations, it is observed that 

the main driver of innovation is the need for innovation itself and improved efficiency. Since 

the industry is organised on a project basis, innovation and efficiency are related to the 

delivery of projects (Biedenbach et al., 2012; Loosemore & Richard, 2015). 

The second new KM enabler is processes, which refers to the use of the most efficient 

methods to ‘transform’ the implicit, fragmented and private knowledge of individuals or 

groups both within and outside the organisation into valuable intellectual assets. These assets 

become the means to further enhance the competitive advantages of an organisation 

(Holsapple & Wu, 2011). Consequently, a knowledge-creation spiral arises among individuals, 

groups and the organisation through the integrated activities of the SECI process (Nonaka & 

Takeuchi, 1995) (see Section 2.2). Knowledge transfer, as part of the processes and activities 

of KM, occurs from individual to individual, individual(s) to group(s), group(s) to group(s), 

and group(s) to organisation. Knowledge application, as a process or activity of KM, stresses 

that competitive advantage relies on the utilisation of specific resources, rather than the 

quantity of resources controlled by an organisation (Fong & Choi, 2009). 

Therefore, by integrating common (i.e., widely reported) KM enablers and the two new ones, 

this study proposes a more comprehensive list of KM enablers relevant to the implementation 

of KM in large construction organisations in Hong Kong. In summary, the seven enablers are: 
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(1) leadership 

(2) organisational culture 

(3) technology 

(4) strategies 

(5) people 

(6) innovation 

(7) processes and activities. 

This proposition is derived from the results of a systematic effort that has identified these 

seven KM enablers in a holistic, integrative and comprehensive manner. Although there are 

shared enablers with previous studies, two new enablers relevant to the context of this study 

have been added. An empirical assessment in Chapter 4 examines each of these enablers in 

detail for implementing KM.  

2.8 Proposed Theoretical Framework 
 

Many researchers have emphasised one of the major factors for managing knowledge: KM 

enablers and processes (Demarest, 1997; Beckman, 1999; O’Dell & Grayson, 1999). KM 

enablers (or influencing factors) are organisational mechanisms for fostering knowledge 

consistently (Ichijo et al., 1998); they can stimulate knowledge creation, protect knowledge 

and facilitate the sharing of knowledge in an organisation (Stonehouse & Pemberton, 1999). 

Previously defined as one of the KM enablers in this study, process and activities (KM 

activities) can be thought of as a structured coordination for managing knowledge effectively 

(Gold et al., 2001). Typically, knowledge processes include activities, such as creation, 

sharing, storage and usage (Beckman, 1999; Alavi & Leidner, 2001). Whereas knowledge 

processes represent the basic operations of knowledge (Spek & Spijkervet, 1997), enablers 
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provide the infrastructure necessary for the organisation to increase the efficiency of 

knowledge processes (Sarvary, 1999). 

 

There is widespread recognition among academics that KM is a cross-functional and 

multifaceted discipline. A variety of components comprise KM and the understanding of their 

interaction is important; a holistic view is very useful (Ndlela & Toit, 2001). To this end, an 

integrative research model is necessary; that is, the relationships between KM enablers can be 

identified within the framework of systems thinking. Systems thinking theory considers 

problems in their entirety (Rubenstein et al., 2001). This theory is better able to describe 

complex and dynamic characteristics of KM in a systematic fashion. Therefore, the proposed 

integrative framework is based on systems thinking theory, which provides a model of 

discussion making that helps organisations deal effectively with change and adapt in an 

organisation. 

 

This primary research focuses on the relationships among KM enablers. Most of the studies 

have examined the effects of KM enablers separately. Because many enablers influence the 

determination of KM implementation, any attempts to trace causality to any single enabler 

may be risky. Very few empirical studies on a holistic model of KM enablers exist (Saini, 

2013). There is, therefore, a need to examine all KM enablers and to develop a research 

model that interconnects them. Such a model can help construction professionals better 

understand the underlying mechanisms connecting KM enablers for more effective KM 

implementation. A theoretical framework is presented in Figure 2-2. It shows that all seven 

factors including the two new enablers of Innovation and Processes and Activities are 

interconnected. They contribute to KM implementation and determine the success of KM in 

construction organisations. This proposed model was derived from the KM models proposed 

by Hsieh (2007), Saini (2013) and Payal (2016). Each enabler and its relationship with KM 
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are analytically explained in the following section. 

 

 

Figure 2-2: Proposed theoretical framework – seven interacting KM enablers 
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2.9 Description of Enablers in the Theoretical Framework 

 

This section examines each KM enabler in depth, and the reported relationship(s) among 

them. 

 
2.9.1 Leadership 

 

Industry practitioners and academics agree that leadership plays a major role in the creation 

and management of knowledge in organisations. Therefore, the organisational goal of gaining 

a competitive advantage is facilitated by the practices that are implemented by leadership 

(Singh, 2008). A study by Andersen & the American Productivity & Quality Center 

(APQC) (1999) concluded that organisation failure to leverage knowledge was because of 

lack of commitment of the top leadership in sharing organisational knowledge. 

 

Leaders have a duty to ensure companies deal with KM processes and office practices. The 

introduction of a KM programme can be a major organisational change and for this reason, 

the involvement of leadership is considered essential (Davenport et al., 1998). 

 

Leadership should create a climate that encourages the distribution of knowledge so that the 

members of an organisation are free to contribute, and leaders should recognise these 

contributions. In addition, members should share and offer their own knowledge willingly to 

others in the organisation and learn constantly and seek new ideas and knowledge (Storey & 

Barnett, 2000). 

 

Greengard (1998) believed that top managers had to understand the importance of KM to 

support and carry out assertive decision-making. Beckman (1999) argued that top managers 

should motivate employees, provide them with equal opportunities and professional 



  
Page 37 

 
  

development and measure and reward performance, behaviours and attitude. These attributes 

are considered necessary for the effective implementation of KM. Similarly, Stewart (1997) 

claimed that companies with very effective incentive programmes would not be successful 

without devoted and responsible managers (DeTienne et al., 2004). There are often conflicts 

of interest regarding KM practices, and for that reason, leaders should facilitate employees to 

overcome them. KM executives at every level are responsible for ensuring that the KM 

objectives are in line with their organisational strategies and objectives (Berlade & Harman, 

2000). 

 
2.9.2 Organisational culture 

 

The organisational culture is important for facilitating the sharing, learning and creating of 

knowledge. Values, beliefs, norms and symbols are important components of culture (Price 

Waterhouse Change Integration Team, 1996). In general, the culture should highly value 

knowledge, encourage its creation, sharing and application, and promote an open climate for 

the free flow of ideas. A culture consists of norms and practices that promote the transfer of 

information between employees and across department lines, leading to effective KM 

(DeTienne et al., 2004; Yeh, Lai & Ho, 2006; King, 2008). The development of such an 

organisational culture should be the goal of all KM efforts. However, culture often imposes a 

barrier to the successful implementation of KM. In fact, in a survey conducted by Chase 

(1997), organisational culture was found to be the main obstacle preventing the success of 

knowledge-based businesses. This is because each organisation has its own particular culture 

and its own unique practices (Schein, 1984). 

 

Many studies investigating the causes of the failure of KM initiatives have recognised that 

organisational culture is the main barrier to the success of KM implementation (Tuggle & 

Shaw, 2000; Shokri-Ghasabeh & Chileshe, 2014). The organisational culture is a broad entity 
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that consists of many aspects, one of which considered important for KM is collaboration. 

Goh (2002) indicated that a collaborative culture was significant for knowledge distribution 

among individuals and groups. Collaboration has also been empirically proven to be an 

important contributor to knowledge creation. Sveiby & Simons (2002) argued that a 

collaborative climate was one of the key factors that influenced the effectiveness of KM. 

Effective KM, therefore, requires the creation of a supportive and collaborative culture (Park 

et al., 2010). 

 

Another fundamental aspect of successful KM initiatives is trust. According to Swowden 

(2000), trust is the most crucial requirement for knowledge transfer, crucial for the success of 

KM. Davenport & Prusak (1998) stated that without trust, knowledge initiatives would fail, 

regardless of the extent to which they were supported by technology and rhetoric. The 

absence of mutual trust creates skepticism about intentions and behaviour, and therefore, the 

possibility that knowledge is withheld as a result. The establishment of relationships of trust 

among individuals and groups facilitates knowledge-sharing processes (van den Hooff et al., 

2009; Pinjani & Palvia, 2013), while relationships that lack trust undoubtedly hinder the 

sharing of knowledge. Without trust, KM programmes will fail. The creation of new, useful 

and lucrative knowledge is therefore impossible without trust. 

 

Davenport et al. (1998) stated that companies must ensure that their initiatives are in sync 

with the organisational culture. If the situation is different, then the company should take 

action to create a match. Davenport & Prusak (1998) also indicated that effective KM could 

not be accomplished without extensive behavioural, cultural and organisational change. 

Organisational cultures therefore may change over time in response, as organisations adjust to 

environmental contingencies.  
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2.9.3 Strategies 
 

Strategising is the process of generating, codifying and transferring explicit and tacit 

knowledge within an organisation, and getting the right information to the right person in the 

right place at the right time. Knowledge strategising determines the needs, means and 

activities to accomplish objectives (Greiner et al., 2007). 

 

Strategies helps an organisation to define which KM initiatives are suitable or which 

knowledge need to be managed and how. It is necessary to determine how to exploit assets 

and competencies. There are two types of KM strategies: system-oriented and human-oriented 

(Hansen et al., 1999). System strategy emphasises explicit knowledge or codification and 

storage of knowledge using IT. Human strategy emphasises tacit knowledge or knowledge 

acquisition from subject matter experts (Choi, 2002; Keskin, 2005; Roy et al., 2012). It 

revolves around tacit knowledge using non-IT tools or human interactive systems, such as 

knowledge-sharing networks (Dyer & Nobeoka, 2000), communities of practice (Wenger et 

al., 2000), brainstorming and post-project reviews. 

 

It is generally accepted in the literature that KM strategising should be integrated with the 

business strategy of an organisation (Zack, 1999; Cook, 1999; Maier & Remu, 2002). A clear 

and well-planned strategy is considered important for the success of KM implementation 

(Liebowitz, 1999). There is increasing recognition that the competitive advantage of firms 

relies on the strategy that they use to create, share and utilise knowledge (Desouza, 2003). 

 

Effective KM therefore begins with a proper strategy. However, the dilemma lies in how 

companies can best evaluate and select a favourable KM strategy. The selection of a KM 

strategy, which is in itself a strategic move, comprises both subjective and qualitative 
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judgement (Wu, 2008). 

 
2.9.4 Technology 

 

Technology is a powerful enabler of KM success. It is generally accepted that databases, 

intranets, knowledge platforms and networks are the main building blocks of KM. IT 

facilitates quick searches, access to information and cooperation and communication between 

organisational members (Yeh, Lai, & Ho, 2006; Mora et al., 2009). It is indisputable that IT is 

one of the key factors that influence KM implementation (McCampbell, Clare & Gitters, 1999; 

Mohamed, Stankosky & Murray, 2006). There is an extensive collection of IT resources, such 

as data warehousing, intranets and internet, that can be implemented and integrated in the 

technological platform of an organisation and work well together as a KM system. Luan and 

Serban (2002) listed other IT resources, such as business intelligence, knowledge base, 

collaboration, content and document management, portals, customer relationship management, 

data mining, workflow, search and e-learning. 

 

According to Zack (1999), IT has four different roles in KM: obtaining knowledge; defining, 

storing, categorising, indexing and linking knowledge-related digital items; seeking and 

identifying related content; and flexibly in expressing the contents based on utilisation 

background. 

 

In addition, Hendriks (1999) & Hedelin & Allwood (2002) found that IT had both direct and 

indirect influences on motivation to share knowledge. Its four different functions are to 

eliminate obstacles, provide channels to obtain information, correct flow processes and 

identify the location of the knowledge carrier and seeker. 

 

The proper use of IT can therefore contribute to KM (Mohamed, Stankosky & Murray, 2006). 
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However, the implementation of KM related to technologies, without ensuring that the 

employees are well informed about the overall goals and objectives of the organisation and 

that these technologies can facilitate the success of the organisational goals and objectives, 

will only lead to disappointing results on technological investment (Curley & Kivowitz, 2001). 

One of the invaluable resources of a company is its people. The next section describes the 

crucial role people play in KM implementation. 

 

2.9.5 People 

 

According to Leavitt (1965), people are the actors who carry out work in an organisation. 

They create and share knowledge, and for this reason, managing people who have the 

intention to create and share their knowledge is considered very important. Since people are 

the exclusive creators of knowledge, managing knowledge is akin to managing people, and 

managing people is akin to managing knowledge (Davenport & Volpel, 2001). Therefore, 

people have an important role in ensuring the success of KM initiatives. 

 

Knowledge is held by individuals and the process of transferring this hidden knowledge to 

other members in an organisation is very important. Sharing, using and converting individual 

knowledge into organisational knowledge are crucial. Thus, a key factor for an organisation to 

ensure the success of KM is to support communication and knowledge sharing (Nonaka & 

Takeuchi, 1995; Castillo et al., 2013). Szulanski (1996) stated that organisations should 

perceive employees as a vital knowledge resource and incorporate KM into management 

policies of employees, as it is critical for employees to be motivated to take part in the 

obtaining and sharing knowledge (Wong, 2005). 

 

People are also a significant component of KM because they are the source of creativity. Yet 
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many organisations tend to invest in technology rather than employees, in the mistaken belief 

that this will improve their firm. However, this will not provide the desirable results if 

employees are not able to use the technology. Therefore, it has been noted that many 

successful companies are now more prepared to invest in their employees, to add to their 

vision, capabilities and experiences for the universal working environment (Bozbura, 2007). 

 
2.9.6 Processes and activities 

 

KM enablers affect the KM process (Lee et al., 2012). Four main KM processes were 

discussed by Alavi & Leidner (2001): creation, storage/retrieval, transfer and application. KM 

processes and activities lead to changes in behaviour as well as practices and policies, and the 

development of new ideas, processes, practices and policies (Bender & Fish, 2000). It has 

been argued that the success of KM processes and activities mostly depends on the efficiency 

and effectiveness of the knowledge used and the level of action taken based on this 

knowledge (Wilhelmij & Schmidt, 2000). The execution of KM processes and activities is at 

the core of creating a successful knowledge-based enterprise. 

 

Among these processes, creation-related activities, for example, creation (Alavi et al., (2001) 

or construction (Demarest, 1997), become important because knowledge creation is a 

strategic weapon in the global marketplace. Without the constant creation of knowledge, a 

business is condemned to obsolescence (Nonaka et al., 1995; Parent et al., 2000). Knowledge 

creation is a continuous process whereby individuals and groups in and across firms share 

tacit and explicit knowledge (Nonaka et al., 1995). 

 

Processes can be thought of as ‘a structured coordination for the purpose of managing 

knowledge effectively’ (Gold et al., 2001, p. 192). Knowledge process capability comprises 

creation, acquisition, conversion, application and protection of knowledge (Gold et al., 2001; 
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Choi, 2002; Lee et al., 2012). Knowledge acquisition relates to obtaining knowledge. Gold et 

al. (2001) noted that the process of acquiring knowledge includes seeking, generating, 

creating, capturing and collaborating. The knowledge conversion process is ‘making existing 

knowledge useful’. The KM process must acquire, create, code, convert, apply and transfer 

information across the organisation, so that the organisation is able to utilise the knowledge 

effectively (Gold et al., 2001). Usually, knowledge about a particular subject may spread 

through the organisation, so ‘combining or integrating this knowledge reduces redundancy, 

enhances consistent representation, and improves efficiency by eliminating excess volume’ 

(Gold et al., 2001). Application-based processes are those oriented towards the actual use of 

knowledge. The activities of knowledge acquisition, knowledge conversion and protection are 

related to knowledge application (Gold et al., 2001). Knowledge protection is a process 

‘designed to protect the knowledge within an organisation from illegal or inappropriate use or 

theft’ (Gold et al., 2001, p. 192). Awareness of how knowledge is utilised and stored by the 

external stakeholders and of who has access to it can prevent knowledge leak from 

organisations (Cho, 2011). KM process affects organisational outcome (Gold et al., 2001; 

Mills & Smith, 2011) and should be coordinated with KM enablers to optimise KM results 

(Cho, 2011).  

 
2.9.7 Innovation 

 

The use of knowledge is critical for innovating and achieving competitive success (Andreeva 

& Kianto, 2011). Goh (2005) attached ‘critical importance’ to knowledge. Management needs 

to consider knowledge as one of the core components of an organisation because it is vital for 

innovation. To continuously improve innovativeness, Goh (2005) stated that firms need to 

also efficiently use knowledge.  

 

Zhou & Uhlaner (2009, p. 6) indicated that ‘innovation represents the utilisation of 
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knowledge in order to create something which has new economic value’. Bennett & Gabriel 

(1999) & Lee, Hung & Chau (2011) found firms with extensive knowledge use were more 

innovative and more readily coped with change, pointing out that the application of 

knowledge was easier when it was incorporated as specific duties. 

 

Dits & Berkhout (1999) showed that knowledge use could be integrated into different stages 

of carrying out innovation. Lin & Lee (2005) demonstrated that knowledge use facilitated 

successful technological innovations. 

 

Next Chapter 
 

The next chapter examines the research methodology for validating the proposition that the 

identified KM enablers affect the successful implementation of KM. The various relationships 

among the enablers are also presented. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  
Page 45 

 
  

Chapter 3 – Research Methodology  
 

Structure and Objectives of Chapter 3 
 

Chapter 3 comprises eight sections. Section 3.1 provides the research approach and Section 

3.2 explains the research methods. Section 3.3 details the focus group discussion and Section 

3.4 presents the phenomenography. Section 3.5 addresses the questionnaire development and 

relevant measures, and Section 3.6 discusses the sample and data collection. Sections 3.7 and 

3.8 briefly introduce the plan for data analysis, and the widely used SEM statistical technique. 

Finally, Section 3.9 elaborates on the pattern-matching technique adopted by this study (and 

further explained in Chapter 6). 

 

To identify and examine the direct and indirect relationships among the enablers, a focus 

group with practitioners of local construction organisations was formed to investigate the 

identified KM enablers that may affect the successful implementation of KM. An 

Interpretative Structural Model (ISM) was used to formulate the conceptual model. Further, a 

questionnaire-based survey and a Structural Equation Modelling (SEM) were used to 

statistically test the fit of the model initially developed through ISM. Finally, a 

pattern-matching technique was used to validate the model, and discussed in this chapter. 

 

3.1 Philosophical Assumptions and Research Approach 
 

According to Easterby-Smith et al. (2002), researchers should understand and think through 

their research philosophy prior to conducting their research to ensure satisfactory outcomes. 

According to Guba & Lincoln (1994), a paradigm is a framework or set of ‘basic beliefs’, and 

researchers need to understand the nature of reality to identify the relationship between 

variables and to specify the appropriate methods for conducting their particular research. 

Understanding such philosophical assumptions helps researchers to clarify their research 
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design, in terms of the evidence that is required, and how the evidence will be collected and 

interpreted to provide good answers to the research questions. This understanding also helps 

researchers to recognise the limitations of the different research approaches, allowing them to 

devise an appropriate research design. 

 

This study falls under the social sciences (in particular, management research), in the field of 

constructed and built environments. It examines the relationships among socio-psychological 

enablers and their influences on the outcomes of KM in ten construction organisations. Many 

paradigms for research can be found for the social sciences, including positivism, realism, 

post-positivism, critical theory and constructivism (Gray, 2004).  

 

Positivism, sometimes referred to as a ‘scientific method’ or ‘science research’, was ‘based on 

the rationalistic, empiricist philosophy’ (Mertens, 1998, p. 8) and ‘reflect[ed] a deterministic 

philosophy in which cause probably determine[ed] effects or outcomes’ (Creswell, 2003, p. 7). 

The positivism paradigm assumes that one’s reality is driven by universal laws and truths. 

Research that adopts this paradigm is assumed to be objective and independent in nature. 

Under this paradigm, problem solving starts with formulating hypotheses, which are then 

subjected to empirical testing through the use of quantitative methods (Buttery & Buttery, 

1991). Neuman (2006) noted that positivists consider reality to be readily understood and 

measurable, so they use exact and rigorous measurements, implying that the positivism 

paradigm is not suitable for research that deals with variables situated in complex, social and 

real-life experiences. 

 

Social constructionism or interpretivism, in contrast, focuses on understanding and explaining 

the reality of why people, individually or collectively, have different experiences and 

perceptions, rather than searching for external causes and fundamental laws to explain their 
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behaviour (Easterby-Smith et al., 2002). The reasoning behind social constructionism is 

inductive, and proceeds from systematically analysing socially meaningful actions through 

detailed observations of people in their natural setting. This allows the researcher to derive the 

general principles/laws of how people create and maintain their social worlds (Love et al., 

2002; Neuman, 2006). 

 

Post-positivism was developed to overcome the shortcomings and rigidity of positivism 

(Guba & Lincoln, 1994). This paradigm argues that despite the existence of a real world that 

needs to be discovered, reality is independent of researchers and open to different perceptions 

(Easton, 1998), which are merely lenses used to obtain a better picture of that particular 

reality. In other words, post-positivism emphasises the importance of multiple measures and 

observations, each of which may have different errors. Triangulation, therefore, needs to be 

applied across these multiple erroneous sources to obtain a better picture of reality (Godfrey 

& Hill, 1995).  

 

Under the post-positivism paradigm, researchers tend to emphasise deductive logic, in which 

research is influenced by a theory/hypothesis reflected in a predominantly formal writing 

style (Onwuegbuzie, 2002). This paradigm also emphasises that the researcher is to achieve 

objectivity by triangulating across multiple fallible perspectives while simultaneously 

acknowledging that there is the probability of bias (Guba & Lincoln, 1994). 

 

Understanding the research philosophy is important since this can guide researchers to 

appropriately determine the kind of data and approach or methodology required to address the 

research problems. The research methodology can be generally classified as either 

quantitative or qualitative (Neuman, 2006). Quantitative research focuses on conceptualising, 

measuring and analysing information about the real world by using numerical data that 
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represent explicitly defined variables (Mitchell & Bernauer, 1998). This approach is akin to 

positivism. It employs statistical procedures to compare a large number of observations so 

that the findings can be generalised to a larger population. Conversely, qualitative research 

relies on explicitly defined variables. It captures the values of these variables via textual 

rather than numerical data, from a few selected cases. It also analyses the data through other 

techniques or methods (Mitchell & Bernauer, 1998), such as content and discourse analyses. 

Thus, this methodology is considered more relevant to the social constructionism tradition. 

 

Although the distinction between these approaches or methodologies tends to be clear from a 

research philosophical standpoint, when it comes to research design and the specific research 

methods, the distinction is not always clear. Thus, researchers in practice are unlikely to use a  

single approach (Easterby-Smith et al., 2002). For example, researchers who use a positivist 

approach are required to address constructs that are often ambiguous, cannot be directly 

observed and are difficult to precisely measure (Neuman, 2006). Although these researchers 

could measure and analyse such abstract constructs by using the multivariate techniques 

widely applied in the natural sciences, they are at times required to borrow the methods of the 

social constructionists to gain a better understanding. Conversely, social constructionist 

researchers are, in some cases, required to provide a considerable degree of ‘objectivity’ to 

justify their interpretation of abstract constructs (Wing et al., 1998). Hence, they also borrow 

from the methods used by the positivists. As a result, researchers increasingly argue that there 

should be attempts to mix both methods to some extent, since they would provide greater 

perspective on the phenomenon being investigated (Easterby-Smith et al., 2002). 

 

Since research in the field of the built environment (particularly construction management) is 

considered the intersection of the natural and social sciences, the need for a mixed method 

approach has become prevalent. The use of ‘methodological pluralism’ and ‘triangulation’ is 
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strongly encouraged as a way forward (Love et al., 2002; Wing et al., 1998). In view of this, 

this study combines both positivist and social constructionist approaches to help resolve the 

research problem. 

 

The benefit of using both qualitative and quantitative approaches is that the researcher can 

obtain a deeper understanding of the findings. It also increases the reliability, validity and 

generalisability of the findings (Newman et al., 2003). 
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3.2 Research Methods 
 

In this study, there are six components of the research methodological framework: (1) a 

literature review that identifies the KM enablers and develops the theoretical framework, (2) a 

focus group to validate the seven KM enablers and establish a comprehensive framework 

(ISM-based model) to identity the relationship among these enablers, (3) a questionnaire 

survey conducted for data collection and analysis, (4) a statistical analysis to test and build the 

path model, (5) a discussion of results and (6) model validation. The detailed methods are 

discussed below: 

 

Both quantitative and qualitative methodologies are employed in this research study. The 

research process comprises six steps, as follow: 

 

Step 1: Literature Review 

 

A literature review is carried out on various enablers of KM implementation and the variety of 

factors (seven in total) that can influence the success of KM implementation. In the review, 

comparison, review and identification of the existing enablers proposed by various 

researchers in the literature are carried out for further empirical assessment. 

 

Development of a Theoretical Framework 

 

A theoretical framework is developed to present the key KM enablers that contribute to KM 

implementation. 

 

Step 2: Empirical Assessment through Focus Group Discussions 

 



  
Page 51 

 
  

An empirical assessment is first conducted, based on a focus group discussion with 16 senior 

managers of 10 large construction organisations in Hong Kong. The purpose is to validate the 

crucial role of enablers in the implementation of KM, as a set of KMEs comprising seven 

enablers. Through this focus group discussion with the industry experts, the findings on 

enablers concluded by other research studies are verified with a view to demonstrating the 

inter-relationship between theory and practice. 

 

The second discussion, held with the same senior managers of the first discussion group, is 

used to determine the contextual relations among the seven KMEs and the design of a 

questionnaire with the seven constructs. 

 

The relationships among the KMEs are established through the opinions of these experts by 

using a qualitative tool (ISM). The results are then used for the development of a conceptual 

ISM. 

 

Step 3: Survey 

 

A questionnaire survey is designed to assess the ISM for KMEs in the local large construction 

organisations. To understand the magnitude of the relationships and statistically test the 

conceptual model, a Structural Equation Modelling (SEM) is used, with a final Fitted Path 

Model formulated and tested using the data collected through the questionnaire survey and 

implemented through SEM. 

 

Steps 4 and 5: Data Analysis and Discussion of Results 

 

Three statistical analysis methods are used on the data collected from the survey: reliability 
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testing and factor analysis with SPSS 12.0 and SEM with AMOS 7.0. Data from the 

large-scale survey are used for the development of the scales. After removing the irrelevant 

factors by utilising the results from the questionnaire, analyses are carried out with AMOS 7.0. 

A descriptive analysis is conducted to transform the raw data into information that can be 

used to describe the enablers in this study. 

 

Step 6: Model Validation 

 

The final Fitted Path Model is validated using a pattern-matching technique to determine 

whether the outcome resultant of the quantitative assessment process can be verified. The 

methods involved are described in further detail in Chapter 6. 
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The literature review (Step 1) is covered in Chapter 2. The next section mainly discusses the 

focus group (Step 2), as shown in Figures 3-1a and 3-1b. 

 

   Literature review and theoretical framework development (Step 1)  
 

     Empirical assessment through focus group discussions (Step 2)    
 

   Questionnaire survey: design and measures (Step 3)  
 

   Statistical analysis (Step 4) and Discussion of Results (Step 5)   
 

  Model Validation (Step 6)  
 

Figure 3-1a: Components of research methodological framework  
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3.3 Empirical Assessment (Step 2) 

 

3.3.1 Focus group discussions 

Two focus group discussions on KM were conducted in Hong Kong to gain insights into the 

research topic. The process is shown in Figure 3-2. The purpose of conducting the discussions 

is to inductively validate the seven identified enablers important to KM implementation in 

construction organisations, and to assist the development of the instrument for the 

questionnaire survey.  

 

  Focus Group Discussion 1  
Confirmation of enablers  

 
 

  Focus Group Discussion 2  
Interactions between enablers 

 
Figure 3-2: Focus group discussion process 

 

The optimal number of participants suggested for a focus group discussion is six to 12 (Hair 

et al., 2003), and therefore the sample size of 16 in the two focus groups in this study is 

considered both sufficient and representative. The reasons for using focus group discussions 

are twofold. First, focus group discussions are one of the most common methods employed to 

generate ideas and insights that are helpful for developing questionnaires in consumer-related 

research (Churchill, 1996). Second, the brainstorming and interactions among focus group 

discussion participants often allow for the discovery of opinions that might otherwise be 

stifled (Bums & Bush, 1997). During the discussion, the response of one member will spark 

comments and opinions from other members and generate spontaneous interplay among the 

other participants (Hair et al., 2003), facilitating the identification of new ideas and important 

issues. 



  
Page 56 

 
  

 

Prior to the discussions, the study objectives were outlined. Permission was solicited and 

obtained from the participants to record the discussion for accurate transcription. During the 

discussion, group members expressed their opinions and discussed their responses to the 

open-ended questions based on literature related to the seven enablers for KM implementation 

and the ‘relationships’. In total, these two group discussions took approximately three and 

half hours. Qualitative data from the discussions were transcribed to identify the major 

themes and ideas related to the questions. To ensure reliability, a content analysis was 

performed, by re-examining the themes of the content (Brislin, 1980). 

 

The frequency of certain key words or ideas was counted and the intensity of the expressions 

of the participants examined. The focus group discussion results were used as an essential 

prior step to secure the seven KM enablers and provide the contextual basis for the modelling 

of the KM enablers and the questionnaire survey. 

 
3.3.2 Sample selection for focus groups 

 

The purpose of the first focus group discussion was to gather input from industry practitioners 

to confirm the seven KM enablers collected from the literature review. The following focus 

group helped establish the relationship between the different enablers. Initial contact was 

made via face-to-face contact and telephone calls to persons who met the participant criteria. 

The focus group discussions took place in the meeting room of EC Harris (HK) Co. Ltd. in 

Kwun Tong, Kowloon, Hong Kong. Tokens of appreciation were given to participants for 

their attendance. 

 

The inclusion criterion for the industry experts was a minimum of 15 years of work 

experience in the construction field. In all, 20 senior industry practitioners qualifying for the 
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focus groups were selected as participants to share their experience. After a briefing and 

discussion of the details of this study, 16 of the senior managers voluntarily participated in a 

variation of the focus group. This approach is the nominal group technique, a more structured 

method. The participants have extensive and eminent experience in the construction industry. 

The others opted to participate later in the personal interviews as they could not fully commit 

to the proposed schedules because of their own time constraints. 

 

The sample size was determined after achieving theoretical saturation (Glaser et al., 1967). 

The informants were found to have consistency in their conceptions and no significantly new 

conceptual attributes were discovered. The demographic information of the sample is 

presented in Table 3-1 below. 

 

This study applies an open-ended questionnaire to solicate views from the industry experts 

during the first and second focus group discussions. In-depth details are provided in the next 

chapter. 

 

 Participant 

initials 

 Positions Expertises Project values 

in the past 

year (HK$ m) 

1 MCK   Manager Residential 
buildings 

150 

2 PKL   Senior 
Manager 

Office 
buildings 

380 

3 WKY  Executive Complex 
buildings  

230 

4 CMH  Associate 
Director 
 

Resort hotels 750 

5 HSK   Project 
Director 

Theatre 
complex 

680 



  
Page 58 

 
  

buildings 

6 SWL   Manager Office 
buildings  

170 

7 CYT -- Managing 
Director 

Complex 
buildings  

530 

8 CTY   Executive Residential 
buildings  

420 

9 CPH  Senior 
Manager 

Office 
buildings  

380 

10 CHM  Assistant 
Director 

Transport 
interchange 
and auxiliary 
buildings  

1,100 

11 SKW  Director Residential 
buildings  

350 

12 WKS  Head of 
Department 

Residential 
buildings  

420 

13 HKM  Manager Residential 
buildings  

750 

14 LHL  Associate 
Director 

Residential 
buildings  

550 

15 MKL  Head Comprehensive 
project 
development 

1,500 

16 CCK  Commercial 
Director 

Government 
premium 
refurbishment  

620 

Table 3-1 - Demographics of the sample in this study 
Notes: Ages of the participants and the company names are not shown for personal privacy 
reasons. 
 
3.3.3 First focus group discussion 
 

The 16 industry practitioners provided similar responses to the 18 open-ended questions. The 

collected data were categorised and five themes emerged: collaboration, centralisation, 

formalisation, learning and trustworthiness. The seven enablers were organisational culture, 

leadership, technology, innovation, people, strategies and process and activities. Further 
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details are provided in Chapter 4. 

 

3.3.4 Second focus group discussion 

 

All themes and items of consensus on the importance of the seven enablers generated from 

the first interview discussion were summarised and re-administered in the second discussion 

for the participants to confirm. Interview transcripts / field notes were taken during the 

process. 

 

In the second discussion, the participants were asked to illustrate the relationships among the 

seven KM enablers. In turn, the rankings and interrelationships among the enablers were 

determined through ISM. That is, through ISM, the relationships were ranked and established 

based on the opinions of expert. The extent of these relationships among the enablers were 

then determined. Details are provided in Chapter 4. 

 

Thereafter, the responses of both groups were verified through direct field observations and 

analysis of the interview transcripts. The observation process involved actual observation of 

items that needed to be examined and recorded to better understand the context of the 

construction industry. It also included the environment around the observed areas. All of the 

ideas generated by the experts were briefly summarised to facilitate the design of the 

questionnaire. 

 

In case of a difference in view, a consensus in which 75% or greater of participants had the 

same view was treated as ‘Agreement’. 
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3.4 Phenomenography  
 

Phenomenography is an interpretive approach that guides the means of data collection and 

analysis in this study. Originally developed by an educational research group in Sweden in the 

1970s, phenomenography maps the qualitatively different ways in which ‘people experience, 

conceptualise, perceive, and understand various aspects of, and phenomena in, the world 

around them’ (Marton, 1986, p. 31). 

 

3.4.1 Interpretative structural modelling 

 

A methodical, systematic and logical approach is necessary to comprehend and simplify the 

complex interrelationships between various enablers (Sahney et al., 2008). ISM is a 

qualitative tool used by a number of researchers in various contexts (Saxena et al., 1992; 

Mandal and Deshmukh, 1994; Sharma et al., 1995; Jharkharia & Shankar, 2004 & 2005; 

Thakkar et al., 2007; Singh et al. 2007; Sahney et al., 2008). ISM is an interactive and 

interpretive method in that group judgement decides whether and how items are related. It is 

structural, based on the relationship, with an overall structure extracted from a complex set of 

items. It models the specific relationships and overall structure is portrayed in a diagraph 

model (Singh et al., 2007c). ISM helps impose order and direction on the complexities of 

relationships among system enablers (Sage, 1977), increasing understanding of the complex 

relationships among different enablers. 

 

A number of enablers are critical for KM implementation. Cause-and-effect relationships 

among these enablers can better describe the situation than individual enablers in isolation. 

Thus, ISM helps provide a collective understanding of these relationships. The application of 

ISM also helps industry practitioners and managers to prioritise and better understand the 
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linkages among the key enablers.  

 

3.4.2 Steps of interpretive structural modelling 

 

The steps involved in ISM are: 

 

(1) Identifying enablers that are relevant to the problem or issues. This was done by carrying 

out a literature review and through discussions with experts in the area under study. 

(2) Establishing a contextual relationship between different enablers with respect to pairs of 

enablers under examination. 

(3) Developing a structural self-interaction matrix (SSIM) of the system enablers, which 

indicates pairwise relationships. 

(4) Developing a reachability matrix from the SSIM, and checking the matrix for transitivity. 

Transitivity of the contextual relation is a basic assumption in ISM. It states that if enabler 

A is related to B and B is related to C, then A is necessarily related to C. 

(5) Partitioning of the reachability matrix into different levels. 

(6) Based on the relationships in the reachability matrix, drawing a directed graph (diagraph) 

and removing the transitive links. 

(7) Converting the resultant diagraph into an ISM by replacing the enabler nodes with 

statements. 

(8) Reviewing the ISM to check for conceptual inconsistencies, and making the necessary 

modifications. 

 

Some of the steps described above are discussed, in detail, in Chapter 4.  

 

(a) Development of SSIM: Here, a contextual relationship of ‘leads to’ is chosen; that is, one 
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variable begets another. To develop contextual relationships among the variables, the opinions 

of the 16 experts were taken into consideration. In this study, the SSIM is developed in Table 

4-11 in Chapter 4. Four symbols were used to express the relationship between the critical 

enablers and denote the direction of the relationship between the parameters i and j (where 

i < j):  

 

(1)  V: parameter i leads to parameter j 

(2)  A: parameter j leads to parameter i 

(3)  X: parameters i and j lead to each other 

(4)  O: parameters i and j are unrelated. 

 

(b) Development of a reachability matrix: The SSIM is converted into a binary matrix, called 

the initial reachability matrix, by substituting V, A, X and O with 1 and 0. The substitutions of 

1s and 0s are made in accordance with the following rules:  

 

(1) if the (i, j) entry in the SSIM is V, then the (i, j) entry in the reachability matrix becomes 1 

and the (j, i) entry becomes 0 

(2) if the (i, j) entry in the SSIM is A, then the (i, j) entry in the reachability matrix becomes 0 

and the (j, i) entry becomes 1 

(3) if the (i, j) entry in the SSIM is X, then the (i, j) entry in the reachability matrix becomes 1 

and the (j, i) entry also becomes 1 

(4) if the (i, j) entry in the SSIM is O, then the (i, j) entry in the reachability matrix becomes 0 

and the (j, i) entry also becomes 0. 

 

The initial reachability matrix for the enablers is shown in Table 4-12 in Chapter 4. The 

matrix was developed using the rules above. The final reachability matrix is shown in Table 
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4-13, in which the driving power and dependence of each variable are also shown. The 

driving power for each variable is the total number of variables (including itself) which it may 

help achieve. Dependence is the total number of variables (including itself) that may help to 

achieve it. These driving power and dependencies will be used later, in the classification of 

the variables into four groups: autonomous, dependent, linkage and drivers (independent).  

 

(c) Final reachability matrix: The final reachability matrix in Table 4-13 shows the driving 

power and dependence of each variable. Driving power for each variable is the total number 

of variables (including itself) which it may help achieve. Dependence is the total number of 

variables (including itself) which may help achieve it, other enablers may help achieve it. 

 

(d) Partitioning of the reachability matrix into different levels: Level partitioning follows the 

previous steps. Here, the reachability and antecedent sets for each enabler are found from the 

final reachability matrix. The reachability set consists of the enabler itself and other enablers 

which it may help achieve, whereas the antecedent set consists of the enabler itself and other 

enablers to which it may help achieve it (based on the opinion of the construction industry 

experts as described in Step (a) – Development of SSIM). Then, the intersection of these sets 

is derived for all enablers. The enablers for the reachability and intersection sets are the same 

as the top-level enablers in the ISM hierarchy. The top-level enablers of the hierarchy do not 

help achieve any other enabler above their own level. Once the top-level enablers of the 

hierarchy are identified, they are separated from other enablers. Following the same process, 

the next level of enablers is found. These identified levels help build the diagraph and final 

model. 

 

(e) Classification of enablers: The enablers defined and described earlier are classified into 

four clusters, as shown in Figure 4-3. The first cluster consists of the ‘autonomous enablers’, 
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which have weak driving power and weak dependence. These enablers are relatively 

disconnected from the system. They have few links, which may not be strong. The ‘dependent 

enablers’, which constitute the second cluster, have weak driving power but strong 

dependence. The third cluster, the ‘linkage enablers’, have strong driving power and strong 

dependence. Finally, the fourth cluster includes the ‘independent enablers’, which have strong 

driving power but weak dependence. The driving power and dependence of each enabler are 

shown in Table 4-13.  

 

In Table 4-13, an entry of ‘1’ added in the columns and rows indicates the dependence and 

driving power, respectively. Subsequently, the driver power–dependence diagram is 

constructed in Figure 4-3. For illustration purposes, Strategy (S), which has a driving power 

of 6 and dependence of 2, is positioned to correspond to a driving power of 6 and dependence 

of 2 in Figure 4-3. Similarly, all other enablers considered in this study are positioned in 

different quadrants, depending on the level of their driving power and dependence.  

 

(f) Formation of ISM: The ISM is generated by means of vertices or nodes and lines of edges 

from the final reachability matrix (Table 4-13). If there is a relationship between enablers i 

and j, this is shown with an arrow that points from i to j. This graph is called a directed graph 

or diagraph. After removing transitivities, the diagraph is finally converted into the ISM, as 

shown in Figure 4-4. 

 

3.5 Questionnaire Development and Measures (Step 3) 
 

Measurement is considered a crucial enabler in the development of the questionnaire and the 

measures. Given only a few measures of KM are readily available and adaptable to large 

construction organisations in Hong Kong, an appropriate instrument has to be developed or an 

existing one modified. The survey consists of multiple items/questions for measuring the 
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seven KM enablers from the Knowledge Management Assessment Tool (KMAT). It was 

developed jointly by APQC and Arthur Anderson (1997) (covering items related to 

innovation, organisational culture, leadership, technology and processes and activities); Choi 

(2002) (covering the item related to strategy); Mathi (2004), Wong and Aspinwall (2005) and 

Smith (2006) (covering items related to leadership, organisational culture, technology, 

strategy and people); and Wong and Wong (2011) (covering the item related to processes). 

Based on the above literature review of relevant KM enablers, a set of Enablers are collated 

and measurement statements are developed. Subsequently, they will be discussed in the 

following sections. 

 

A questionnaire survey was employed to collect data that measure the key enablers used by 

construction organisations. A structured questionnaire consisting of 91 questions was framed 

to collect the responses. Multi-item scales were used to measure the research variables with a 

five-point Likert scale. The responses ranged from 1 = strongly disagree to 5=strongly agree 

(that is, 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). The 

respondents were asked to identify their level of agreement with the 91 items/questions 

related to the seven KM enablers (i.e., organisational culture, leadership, strategies, 

technology, processes and activities, innovation and people). The abbreviations used to 

represent the seven KM enablers are shown in Table 3-2. The questionnaire consists of two 

parts, discussed below (the detailed questionnaire is provided in Appendix A). 

 

Enablers Abbreviations 

People P 

Organisational culture C 

Innovation I 

Leadership L 

Technology T 

Process and activities A 
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Strategies S 

 
Table 3-2 - Seven KM enablers and abbreviations 
 

Part I of the questionnaire includes questions related to the demographics of the respondents 

and characteristics of the construction organisations. 

 

Part II of the questionnaire includes a total of 91 items that fall under the seven constructs to 

inquire about the current practices and adaptation of knowledge enablers in these construction 

organisations. The questionnaire contents were validated through two stages: 

 

Stage 1. A pilot study was performed to establish content validity (Zikmund, 2003). The 

preliminary survey instrument was piloted through in-depth discussions with two 

professionals: a KM manager and KM officer from the Hong Kong-based MTR Corporation.  

 

Stage 2. Discussion with experts with extensive experience in questionnaire surveys, such as 

the Technical Director of Gammon Construction Limited, Hong Kong. 

 

The seven constructs are discussed below. 

 
3.5.1 Operationalisation of the people enabler  

The human enabler is considered one of the most influential enablers on innovation and 

creativity in construction organisations. Personnel competence is vital to creating 

organisational knowledge during the execution of tasks. Technical and cognitive skills are 

two dimensions of tacit knowledge perceived in construction team members. The former is 

informal personal skills or know how, and the latter is beliefs, ideas, values, schemata and 

mental models. 
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The items related to people as a measure of innovation and creativity assess the degree to 

which employees are knowledgeable, satisfied, committed to the organisation and supportive 

of each other and share with one another. People have a part to play in delivering KM 

strategies, and full support from this enabler is vital to KM operations. This measure can also 

be used to determine how well KM strategies have been internalised and embraced as 

employees perform their role in the implementation of KM. 

A total of 18 measuring statements that are related to people as a measure and relevant to the 

construction field are listed in Table 3-3. 

Items Measuring statements 

P1 Our employees are proud to work for our organisation. 

P2 Our employees feel that they are part of a unique and leading organisation. 

P3 Our employees have a strong sense of belonging to this organisation. 

P4 Our employees are strongly committed to their work. 

P5 Our employees, in general, endeavour to avoid conflicts with upper-level managers. 

P6 Our employees are very supportive of each other. 

P7 Our employees are satisfied with our organisation. 

P8 Our employees consistently perform at their best. 

P9 Our employees learn from each other. 

P10 Our employees are willing to voice their opinions. 

P11 Most of our employees feel that they can spend their entire work career with our 
organisation. 

P12 Our clients would rate our employees as the best in the industry. 

P13 Our employees at all levels are held accountable for their actions. 

P14 Our organisation would have serious problems if certain key employees suddenly 
resigned or retired. 

P15 Our employees receive regular and constructive feedback on their performance. 

P16 Upper-level managers continue to help us to focus on improving our performance. 

P17 Compared with our competitors, we have a higher employee retention rate. 

P18 Our organisation invests in building competence in our people, to be the envy of 
our clients and competitors. 
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Table 3-3 - Measuring statements related to the people enabler 

The measurements of each item P1–P18 are discussed below: 

P1 (Our employees are proud to work for our organisation) measures the pride that employees 

take in working for the organisation. P2 (Our employees feel that they are part of a unique 

and leading organisation) is designed to measure the perception of the employee of their 

organisation and P3 (Our employees have a strong sense of belonging to this organisation) 

measures the feelings of connectivity and acceptance within the organisation.  

Employee commitment is an important enabler that can facilitate the management of 

knowledge assets. Nonaka & Takeuchi (1995) emphasised the importance of the commitment 

of employees in a knowledge-based economy. As such employee commitment is therefore 

included in P4 (Our employees are strongly committed to their work). As in Bontis (1998), 

the logic, in terms of KM, is that employees who are committed will be more likely to take 

action and perform tasks to benefit their organisation. 

P5 (Our employees avoid conflicts with upper-level managers) is designed to measure the 

degree to which employees are likely to engage in conflicts with upper management, which is 

essential if knowledge assets are to be effectively managed.  

From the previous analysis of the literature, it should be apparent that supportive and cohesive 

teams and departments are more likely to communicate with each other, and share better ways 

of doing things. For example, the renowned cross-functional teams at Hewlett-Packard often 

provide the lead in terms of developing new ideas and diffusing them through the 

organisation (Mendelson & Ziegler, 1999). Thus, P6 (Our employees are very supportive of 
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each other) measures how much employees provide mutual support in terms of learning from 

each other. This measure was also suggested by Bontis (1998) as an item that is relevant in 

assessing the degree of intellectual capital in an organisation and the effectiveness of its 

management. 

Von Krogh et al. (2000) reported that enablers such as employee satisfaction can influence 

the degree to which employees would be willing to use their knowledge, especially tacit 

knowledge, to help their organisation. Therefore, P7 (Our employees are satisfied with our 

organisation) measuring employee satisfaction asks the management respondents about 

employee satisfaction. This item also demonstrates that employees with longer years of 

service are more likely to accumulate information that has specific value for the organisation 

(Bontis, 1998). 

P8 (Our employees consistently perform at their best) is designed to measure the value that 

the staff member places on his/her job. 

P9 (Our employees learn from each other) measures whether there is participation in sharing 

activities among the staff. P10 (Our employees are willing to voice their opinions) measures 

the willingness of employees to voice and express their opinions. A culture in which 

employees can express their views and opinions is more likely to lead to the dissemination of 

knowledge. The use of this item is supported by Bontis (1998). 

P11 (Most of our employees feel that they can spend their entire work career with our 

organisation) measures the loyalty of the staff. P12 (Our clients would rate our employees as 

the best in the industry) is designed to measure the quality and expertise of the staff members. 
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P13 (Employees at all levels are held accountable for their actions) is taken from Mendelson 

& Ziegler (1999). It is designed to measure the degree to which decision-making is delegated, 

consistent with practices that are advocated for the effective management of knowledge 

organisations. In the book, The Knowing-Doing Gap, Jeffrey Pfeffer & Robert Sutton (2000) 

said ‘delegating, a process that entails giving up decision-making power, is quite difficult to 

accomplish in practice. Sharing information with all of your people entails giving up the 

power and prestige that comes from knowing things that others don’t. Complexity interferes 

with turning knowledge into action because, for knowledge to be implemented, it usually 

must be understood by large numbers of people’ (Pfeffer & Sutton, 2000, p. 55). In the 1990s, 

cross-divisional coordination was necessary given industry convergence; that is, to share and 

transfer knowledge with different organisations that were otherwise independent units. An 

example is Sony, which used empowered divisions, with management refraining from 

interfering with the use and distribution of knowledge of their staff members or the quick 

decisions that they made. The purpose is to survive, as quick decision-making and agile 

adaptation are indispensable.  

P14 (Our organisation would have serious problems if certain key employees suddenly 

resigned or retired) measures whether knowledge is captured from senior staff members.  

P15 (Our employees receive regular and constructive feedback on their performance) and P16 

(Upper-level managers continue to help us to focus on improving our performance) deal with 

management resources that help drive performance. P17 (Compared with our competitors, we 

have a higher employee retention rate) measures the retention rate of the staff. The attraction 

of new employees and their retention rate are measured by the ability of the organisation to 

extend its reach. 
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P18 (Our organisation invests in building competence in our people, to be the envy of our 

clients and competitors) measures the level of investment in people and their development, 

and whether the organisation considers them assets. 

3.5.2 Operationalisation of the organisational culture enabler 

Organisational culture is considered one of the most important enablers for the success of KM. 

It not only defines the value of knowledge but emphasises its retention in an organisation for 

sustainable innovation. Organisational culture can facilitate the sharing of knowledge if it is 

well managed. It is also important to understand the differences between culture, so that 

people can work more effectively and prevent misunderstandings. 

The items that are related to measuring organisational culture assess the ways that an 

organisation develops knowledge-enhancing roles, skills and behaviours. Based on the most 

admired knowledge enterprises (MAKE) framework, one of the dimensions of knowledge 

performance is enterprise-wide collaboration and knowledge sharing.  

Cultural capital refers to the ways that the culture of an organisation facilitates knowledge 

creation and transfer, which Schein (1991) theorised to be extremely important. He developed 

five categories that incorporate the views and assumptions that comprise our worldview—the 

nature of the environment and reality or truth, time and space, and human activity and nature 

(Schein, 1991)—and presented a convincing argument that if organisational culture is to 

change and knowledge be supported, the prevailing organisational assumptions and beliefs in 

each of these five areas need to be challenged.  

A total of 13 measuring statements related to organisational culture and relevant to the 
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construction field are listed in Table 3-4. 

Items Measuring statements 

C1 Our employees have the opportunity to contribute their views before changes 
are made that may affect their job. 

C2 Our employees feel that it is safe to speak up and challenge how things are done 
in our organisation. 

C3 Our organisation does a good job of keeping employees informed about matters 
that affect them. 

C4 Lessons learned from successes and failures are widely communicated within 
the organisation. 

C5 Upper-level managers empower staff members by allowing them to try out new 
ideas. 

C6 Continuous learning is important to the success of our organisation. 

C7 We feel that the culture and environment of our organisation are both 
supportive. 

C8 Our organisation encourages and facilitates knowledge sharing. 

C9 Our organisation environment is one that incorporates openness and trust. 

C10 Our employees are satisfied with the recognition that they receive for doing a 
good job. 

C11 We generally acknowledge each other’s efforts and achievements in our 
organisation. 

C12 Morale is generally good where we work. 

C13 Our employees take responsibility for their own learning. 

Table 3-4 - Measuring statements related to the organisational culture enabler 

C1 (Our employees have the opportunity to contribute their views before changes are made 

that may affect their job) explores the openness of an organisation with their employees on 

business issues. C2 (Our employees feel that it is safe to speak up and challenge how things 

are done in our organisation) is a measure of the willingness of employees to challenge the 

status quo. C3 (Our organisation does a good job of keeping employees informed about 

matters that affect them) is designed to measure whether an organisation keeps its employees 
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informed in the management of changes.  

C4 (Lessons learned from successes and failures are widely communicated within the 

organisation) focuses on whether an organisation shares information on successes and failures 

with their employees in an open manner. C7 (We feel that the culture and environment of our 

organisation are both supportive) assesses whether the organisational culture is supportive. 

C13 (Our employees take responsibility for their own learning) examines the degree to which 

learning of the employees has occurred and is directed by the employees themselves. 

C10 (Our employees are satisfied with the recognition that they receive for doing a good job) 

is designed to measure employee satisfaction with recognition and rewards. C11 (We 

generally acknowledge each other’s efforts and achievements in our organisation) deals with 

acknowledgement of the achievements and efforts of staff members. C12 (Morale is generally 

good where we work) explores the morale level of the staff. 

C6 (Continuous learning is important to the success of our organisation) measures whether 

the management staff believes that continuous learning of staff members is conducive to 

organisation success. C8 (Our organisation encourages and facilitates knowledge sharing) 

measures if knowledge sharing is promoted within the organisation. C9 (Our organisation 

environment is one that incorporates openness and trust) measures the climate of initiative for 

a sharing culture within the organisation.  

C5 (Upper-level managers empower staff members by allowing them to try out new ideas) 

explores whether the senior management empowers their subordinates by allowing them to 

try out new ideas.  
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3.5.3 Operationalisation of the innovation enabler 

Innovative products or service development can be measured by novelty, which increases and 

attract new customers while retaining existing ones. Further, the items related to the 

measurement of innovation, which is focused on relationship capital, are generated by the 

interactions between an organisation and its customers and other relevant stakeholders (Cohen 

& Prusak, 2000). A total of 16 measuring statements are related to innovation as a measure 

and relevant to the construction field. They are listed in Table 3-5. 

Items Measuring statements 

I1 Our clients are generally satisfied with the performance of our organisation. 

I2 Our organisation maintains particularly close ties with key clients and seeks their 
feedback. 

I3 The majority of our new ideas are inspired by the needs and expectations of our 
clients. 

I4 Our organisation regularly benchmarks its financial and operational 
performances against those of our competitors. 

I5 Our organisation is aware of the latest trends in technology that are useful for our 
business. 

I6 Our market share and profits have been continually improving. 

I7 Our clients are extremely loyal to our organisation. 

I8 Our client list is among the best in the industry. 

I9 Our organisation is client oriented. 

I10 We continually meet with clients to determine what they want from us. 

I11 Client feedback is disseminated throughout the organisation. 

I12 Our organisation uses learning to support existing core competencies and create 
new ones. 

I13 We have regular meetings with our suppliers to improve our partnership. 

I14 We are always the first to apply/use new technology in the industry. 

I15 We implement a large portion of our great new ideas that are proposed. 

I16 Flexibility and a desire to innovate drive our learning process. 

Table 3-5 - Measuring statements related to the innovation enabler  
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I1 (Our clients are generally satisfied with the performance of our organisation) measures 

how an organisation feels about the satisfaction of its customers. I2 (Our organisation 

maintains particularly close ties with key clients and seeks their feedback) measures whether 

an organisation seeks a long-term relationship with its customers. This is because some 

companies may have a short-term goal, and accordingly, gain some advantages in the short 

run; however, when competitors move in, there is a greater likelihood that the customers of 

these organisations will switch to competitors because of the absence of a long-term 

relationship. 

More knowledge about one’s customers and maintaining relationships with customers and 

suppliers are important for organisations. Nahapiet & Ghoshal (1998) demonstrated that there 

is a strong relationship between social capital and ‘organisational advantages’. They theorised 

that social capital facilitates the creation of new intellectual capital, and that organisations, as 

institutional settings, are conducive to the development of high levels of social capital. 

Further, because of their dense social capital, within certain limits, organisations have an 

advantage over markets in creating and sharing knowledge (Nahapiet & Ghoshal, 1998). 

Not many companies could survive in an even slightly competitive market without a focus on 

customer satisfaction. In the end, it is customers who choose what to buy and whether to base 

their decision on a low price or product differentiation. This may matter less in monopolistic 

environments or closed economies, although customers in those situations also have access to 

local governmental leaders. Nevertheless, in a competitive environment, customer satisfaction 

is the key measurement of the success of an organisation and an asset to the organisation. 

I6 (Our market share and profits have been continually improving) measures whether the 

organisation considers that its market share and profits have improved. Organisations that do 
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not focus on these two items will not improve. However, a close relationship with customers 

is considered to have an impact on market share and profits. Therefore, customer satisfaction 

is an indirect proxy for increased or reduced market share and profits. 

I7 (Our customers are extremely loyal to our organisation) measures customer loyalty. 

Organisations without a focus on loyalty gained by establishing a close customer relationship 

will not improve profitability; and consequently, without a close relationship, there is very 

little chance of increasing market share and profits. Therefore, customer loyalty is seen as an 

indirect proxy for increasing market share and profit. 

I5 (Our organisation is aware of the latest trends in technology that are useful for our business) 

captures the awareness of an organisation of external information. This practice ensures that 

each part of an organisation quickly and accurately captures the external information that is 

needed. It includes information on technology opportunities and competitive actions 

(Mendelson & Ziegler, 1999). Such knowledge is key to the survival of organisations, 

especially in rapidly changing environments.  

Currently, networking is also extremely important. Without effective networks to provide 

information, organisations will be left at a competitive disadvantage (Mendeleson & Ziegler, 

1999). This competitive aspect of networking is included as I8 (Our client list is among the 

best in the industry), which measures the extent of networking of an organisation. 

I9 (Our organisation is customer-oriented) and I10 (We continually meet with customers to 

determine what they want from us) measure the extent of the organisation’s focus on its 

customers. I11 (Customer feedback is disseminated throughout the organisation) measures 

whether customer feedback is shared in the organisation. I13 (We have regular meetings with 
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our suppliers to improve our partnership) measures the relationship with suppliers and the 

frequency of meetings. I12 (Our organisation uses learning to support existing core 

competencies and create new ones) is designed to address whether the respondent 

organisation uses learning to enhance their current competencies and develop new 

competencies for resource planning and to facilitate learning processes. 

I4 (Our organisation regularly benchmarks its financial and operational performances against 

those of our competitors) captures whether an organisation compares its performance with its 

competitors. The respondents were asked to what extent their reputation for quality and 

reputation for innovation were better or worse than their competitors, using a scale from the 

top 10% to the bottom 10%. I14 (We are always the first to apply/use new technology in the 

industry) judges relative ability to be an early mover in product development, something that 

is often associated with the use of a ‘skimming’ strategy for profits (higher priced products to 

increase profits), and higher levels of performance. I3 (The majority of our new ideas are 

inspired by the needs and expectations of our clients) is intended to capture the awareness of 

an organisation of external information, thus ensuring that each part of the organisation 

quickly and accurately captures the external information needed, including that concerning 

customer dynamics (Mendelson & Zigler, 1999). Such knowledge is key to the survival of 

organisations, especially in rapidly changing environments. I16 (Flexibility and a desire to 

innovate drive our learning process) measures whether flexibility and the desire to innovate 

are the drivers of learning processes in organisation respondents. 

Item I15 (We implement a large portion of our great new ideas that are proposed) examines 

whether openness is encouraged and emphasised in the organisational culture. Without such 

an open environment, it would be difficult for employees to share their knowledge and ideas. 



  
Page 78 

 
  

3.5.4 Operationalisation of the leadership enabler 

Davenport et al. (1998) indicated that the support of senior management is important as a KM 

enabler linked to the success of KM. The items related to leadership as a measure assess how 

this enabler supports KM strategies through the commitment and effectiveness of senior staff. 

A total of 12 measuring statements related to leadership as a measure and relevant to the 

construction field are listed in Table 3-6.  

Item Measuring statement 

L1 Managing organisational knowledge is central to the strategies of our 
organisation. 

L2 Our organisation understands the revenue-generating potential of its knowledge 
assets and develops strategies to market them. 

L3 Our organisation builds business around selected leading clients. 

L4 The management and staff in our organisation cooperate and work well 
together.  

L5 Our employees have the resources that they need to effectively complete their 
work. 

L6 The upper-level management team communicates effectively. 

L7 We are confident that on important matters, the feelings/thoughts of our 
employees are communicated upwards to our senior management staff. 

L8 The management team recognises when our employees have done their job well 
and acknowledges them. 

L9 Our employees feel the management team provides effective leadership. 

L10 The management team motivates and inspires our employees to be more 
effective on the job.  

L11 Our management team is sufficiently visible in our organisation. 

L12 Individuals are hired, evaluated and compensated for their contributions to the 
development of organisational knowledge. 

Table 3-6 - Measuring statements related to the leadership enabler 

Item L1 (Managing organisational knowledge is central to the strategies of our organisation) 
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is designed to gauge the opinion and decision of the organisation leader on KM strategies. L2 

(Our organisation understands the revenue-generating potential of its knowledge assets and 

develops strategies to market them) examines whether the organisation considers that profits 

will be made because of KM enablement.  

L3 (Our organisation builds business around selected leading clients) evaluates whether the 

organisation focuses on Tier 1 clients. L4 (The management and staff in our organisation 

cooperate and work well together) explores whether the staff have built good relationships to 

support cross-functional collaborations. L5 (Our employees have the resources that they need 

to effectively complete their work) seeks views as to whether management have provided 

adequate resources to their subordinates. L6 (The upper-level management team 

communicates effectively) identifies two-way communication between upper management 

and the rest of the staff. L7 (We are confident that on important matters, the feelings/thoughts 

of our employees are communicated upwards to our senior management staff) assesses 

whether employee feedback on important matters reach senior management staff. L8 (The 

management team recognises when our employees have done their job well and 

acknowledges them) measures whether employee achievements are recognised and 

acknowledged. L9 (Our employees feel the management team provides effective leadership) 

solicits views on the effectiveness of the leadership in the organisation. Through effective 

leadership, the management team can motivate employees to stay focused on the 

ever-changing needs of stakeholders, which will benefit the company and provide a 

competitive advantage. L10 (The management team motivates and inspires our employees to 

be more effective on the job) deals with the level of motivation and inspiration given from 

management to employees so that they work more effectively. L11 (Our management team is 

sufficiently visible in our organisation) looks into whether the management team is 

sufficiently visible and transparent. 
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L12 (Individuals are hired, evaluated and compensated for their contributions to the 

development of organisational knowledge) is intended to solicit advice on a matter of 

management supporting the implementation of KM strategic planning. 

3.5.5 Operationalisation of the technology enabler  

Knowledge can be instilled into organisations through a ‘hard’ (technological system) 

information and communication infrastructure, which supports knowledge collaboration. 

Davenport et al. (1998) indicated that a solid technical and organisational infrastructure is one 

of the eight common enablers or Critical Success Factors (CSFs) in successful KM projects. 

These items therefore relate to technology as a measure to assess the extent to which IT is 

used in the organisation infrastructure and as a means to convince/encourage people to 

support the success of KM efforts.  

A total of nine measuring statements related to technology and relevant to the construction 

field are listed in Table 3-7.  

Item Measuring statement 

T1 Technology links all of the members of our organisation to one another. 

T2 Technology creates an institutional memory that is accessible to the entire 
organisation. 

T3 Technology brings our organisation closer to our clients. 

T4 Technology is available and integral to the way that we get our everyday work done. 

T5 Our organisation fosters the development of ‘user-friendly’ IT. 

T6 Technology that supports collaboration is made available to our employees. 

T7 We have technological systems so that our employees can access business 
knowledge with ease. 

T8 Our organisation believes that new technology is the key to the success of our 
business. 
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T9 Our organisation combines professional and excellent expertise with technology in 
unique ways that differentiate us from our competitors. 

Table 3-7 - Measuring statements related to the technology enabler 

T1 (Technology links all of the members of our organisation to one another) measures the 

degree to which the computing networking has been developed within the organisation. T2 

(Technology creates an institutional memory that is accessible to the entire organisation) 

assesses the accessibility of the institutional memory and information within the organisation. 

T3 (Technology brings our organisation closer to our clients) examines the amount of 

business networking with clients through technology. T5 (Our organisation fosters the 

development of ‘user-friendly’ IT) seeks advice as to whether the staff can easily gain 

familiarity with the computing system. T6 (Technology that supports collaboration is made 

available to our employees) asks if staff can access the computing system for effective 

communication. 

T4 (Technology is available and integral to the way that we get our everyday work done) 

assesses the level at which the IT platform has been integrated between employees from 

different project offices. T7 (We have technological systems so that our employees can access 

business knowledge with ease) evaluates the effectiveness of the IT system that facilitates 

knowledge use. T9 (Our organisation combines professional and excellent expertise with 

technology in unique ways that differentiate us from our competitors) examines the volume of 

knowledge captured from experts for competitive advantage.  

New technology is one of the areas that needs to be continuously updated in today’s changing 

environment. However, advanced technologies can be used to improve the competitiveness of 

an organisation. Therefore, T8 (Our organisation believes that new technology is the key to 
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the success of our business) is aimed at confirming this belief with the respondents, by asking 

whether new technology is a part of the prevailing culture in their organisation. 

In summary, the reflective (or effect) items when using technology as a measure are T1, T2, 

T3, T5, T6 and T8.  

3.5.6 Operationalisation of the processes and activities enabler  

According to Davenport et al. (1998), the success of KM efforts depends on many enablers, 

but one enabler, multiple channels, is essential for knowledge transfer. The items related to 

KM processes and activities assess the systematic organisational knowledge processes to 

critically examine how this enabler supports (1) knowledge processes that facilitate 

knowledge flows, (2) knowledge hubs that provide faster access to explicit knowledge and (3) 

ways of handling tacit knowledge.  

There is a total of 11 measuring statements related to process and activities and relevant to the 

construction field. They intend to manage a business environment to generate interactions, as 

set out in Table 3-8. It should be noted that Table 3h is also a summary of the sources that 

support these items from different research studies. 

Items Measuring statements 

A1 Knowledge gaps are systematically identified and well-defined processes are used to 
close them. 

A2 Compared with our competitors, our organisation has a sophisticated database and KM 
system. 

A3 Our employees are involved in looking for ideas in traditional and non-traditional places. 

A4 Our organisation has formalised the process of transferring best practices, including 
documentation and lessons learned. 
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A5 Tacit knowledge (what employees know how to do, but cannot express) is valued and 
transferred across our organisation. 

A6 We have processes in place to capture critical project knowledge. 

A7 Project knowledge is too spread out and scattered in our organisation. 

A8 Our organisation encourages cross-functional meetings for sharing project knowledge. 

A9 Our employees believe that external professional consultants can contribute to the 
improvement of our business processes. 

A10 Client value creation is acknowledged as a major objective of our KM process. 

A11 Our employees continue to create solutions that deliver business value. 

Table 3-8 - Measuring statements related to the process and activities enabler 

A1 (Knowledge gaps are systematically identified and well-defined processes are used to 

close them) assesses whether knowledge gaps are identified and subsequent remedial actions 

taken.  

A2 (Compared with our competitors, our organisation has a sophisticated database and KM 

system) examines whether the organisation has established a KM system.  

A3 (Our employees are involved in looking for ideas in traditional and non-traditional places) 

measures the participation of the staff in generating new ideas.  

A4 (Our organisation has formalised the process of transferring best practices, including 

documentation and lessons learned) explores the implementation of a standardised process to 

transfer knowledge in the organisation. A5 (Tacit knowledge (what employees know how to 

do, but cannot express) is valued and transferred across our organisation) measures the 

recognition of tacit knowledge in the organisation and captures and converts such knowledge.  

A8 (Our organisation encourages cross-functional meetings for sharing project knowledge) 
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measures the culture for sharing and communication at the project level. 

A6 (We have processes in place to capture critical project knowledge) focuses on whether the 

respondent organisation has the processes to capture knowledge. 

A9 (Our employees believe that external professional consultants can contribute to the 

improvement of our business processes) captures the awareness of an organisation of external 

information and measures the extent to which the organisation believes that external 

consultants are valuable. This practice ensures that each part of the organisation quickly and 

accurately captures the external information needed, including information on competitive 

actions (Mendelson & Ziegler, 1999). Such knowledge is key to the survival of organisations, 

especially in ever-changing environments. 

Whether organisations have the procedures to support business processes, such as a 

suggestion box, or processes and occasions where employees can express their views and 

opinions is related to the ability of employees to innovate. This issue is addressed in A7 

(Knowledge is too spread out and scattered in our organisation). It asks a contradicting 

question to provide a check to ensure that respondents were not tempted to rate all items in a 

uniform fashion. This question focuses on whether organisations have the system ability to 

access scattered knowledge. Organisations will be disadvantaged if valuable knowledge is 

scattered around and becomes difficult for individual employees and managers to capture 

(Davenport & Prusak, 1999). The information was reverse coded in the data set and analysed. 

A10 (Client value creation is acknowledged as a major objective of our KM process) is 

designed to measure the recognition of client value creation as a driver for KM. This is a key 

enabler in differentiating one’s organisation from competitors. 
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A11 (Our employees continue to create solutions that deliver business value) measures 

whether employees are motivated to continuously create solutions to meet the needs of 

clients. 

3.5.7 Operationalisation of the strategies enabler 

Liebowitz (1999) proposed six key ingredients to render KM successful in organisations, 

suggesting the need for a KM strategy with support from senior leader as one of the enablers. 

The items related to strategies are used as a measure to assess the capacity and capability of 

leadership. This leads to the depiction of KM strategies in two complementary strands – IT 

and human. The true aim is to meet the needs and expectations of shareholders, who 

articulate/embrace the KM strategy with a view to creating enduring value for the 

organisation (aspirations such as increasing recurring earnings, business expansion and global 

leadership).  

A total of 12 measuring statements related to KM strategies and relevant to the construction 

field are listed in Table 3-9.  

Items Measuring statements 

S1 Our employees are aware of the vision, mission statement and long-term goals of our 
organisation. 

S2 Our organisation is the first choice of our clients if they wish to have business value in a 
long-term relationship. 

S3 Our business plans are strictly implemented in order to obtain our expected results. 

S4 Most of the activities in our organisation are carefully planned. 

S5 Most of our employees understand our strategic, operational and financial goals. 

S6 Our first-line managers make decisions at the operational level. 

S7 Our senior managers take personal responsibility for delivering results effectively. 

S8 Our organisation has programmes in place to constantly upgrade employee skills and 
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education. 

S9 Compared with our competitors, our recruitment programme is comprehensive. 

S10 There are incentives to encourage our employees to share their knowledge. 

S11 Our employees know our core competencies. 

S12 Our organisation will be the clients’ first choice to deliver business value in long-term relationships. 

 
Table 3-9 - Measuring statements related to the strategies enabler 

S1 (Our employees are aware of the vision, mission statement and long-term goals of our 

organisation) is designed to measure whether the employees of the respondent organisation 

are aware of their vision, mission and goals. S2 and S12 (Our organisation is the first choice 

of our clients if they wish to have business value in a long-term relationship) explores the 

reputation of the organisations via whether they have created value for the clients in their 

business.  

The items that follow are related to how these units perform in terms of managing intangible 

activities. Both S3 (Our business plans are strictly implemented in order to obtain our 

expected results) and S4 (Most of the activities in our organisation are carefully planned) 

emphasise the planning activities of the respondent organisation. This is because it is 

expected that a good planning system will have a positive impact on how organisations 

manage their knowledge. S5 (Most of our employees understand our strategic, operational, 

and financial goals) focuses on internal knowledge dissemination. 

S6 (Our first-line managers make decisions at the operational level) relates to whether 

management is empowered to make decisions. Existing research shows that one of the key 

survival enablers for ‘smart’ organisations is the ability to make decisions quickly 

(Mendelson & Ziegler, 1999) and, for this to happen, managers at all levels need appropriate 

decision-making authority. 
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S7 (Our senior managers take personal responsibility for delivering results effectively) 

examines the ownership of the senior management towards delivering effective results.  

S8 (Our organisation has programmes in place to constantly upgrade employee skills and 

education) relates to whether programmes are developed to upgrade the skills and abilities of 

employees. 

S9 (Compared with our competitors, our recruitment programme is comprehensive) is 

designed to measure the quality of the selection process by human resources. S10 (There are 

incentives to encourage our employees to share their knowledge) seeks to measure whether 

there are rewards and recognitions in place so that staff share their knowledge with the 

organisation. 

S11 (Our employees know our core competencies) focuses on whether the employees of the 

respondent organisation understand the core competencies of their own organisation. As 

Mendelson & Ziegler (1994) demonstrated, a company with an organisational focus is more 

likely to survive. They quoted many examples from the IT industry in the US to illustrate this 

key enabler (Mendelson & Ziegler, 1999). Therefore, it is imperative that employees 

understand this issue. 
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3.6 Sample and Data Collection 

 

A survey was undertaken to gather all the necessary data with a structured questionnaire. To 

achieve a sufficient sample size to enhance the generalisability of the result, the sample frame 

for this survey consists of 10 large construction organisations in Hong Kong, each of which 

employs at least 1,500 people. The sample was drawn from a database compiled by the Hong 

Kong Construction Association and the Development Bureau, HKSAR Government. It is a 

well-known, reliable and often-used source of data for construction organisations. These 

organisations under study are listed as ‘Group C Contractors for Government’ contracts 

exceeding HK$185 million. 

 

To ensure the management staff of the ten (10) sample organisations in the construction 

industry in Hong Kong were willing to complete the questionnaire and to maximise the 

response rate, representatives of all sample organisations were initially contacted by phone. 

The questionnaire was sent to the staff at the manager level and above in the office and at site,  

who agreed to participate in the survey. A cover letter explaining the study objectives was 

also attached. Reminders were sent approximately three weeks after the initial mailing. A 

total of 380 survey questionnaires were sent out to ten different organisations and 126 were 

returned. Of these, six sets of questionnaires were discarded because they were not duly 

completed. Hence, the number of valid questionnaires was 120, or a response rate of 31.58%. 

Generally speaking, researchers normally work to a 95% certainty, implying that with a total 

sample of 10 organisations, the minimum sample size of the questionnaire respondents should 

be around 180 (instead of 120) (Saunders, Lewis & Thornhill, 2000, p. 156). Since the 

respondents are senior and / or professional staff and they are considered reliable and honest 

in taking part in the survey. Although the respondent numbers could be considered a 

limitation of this research, as Hunt (1990, p. 174) said, ‘No manuscript should be rejected on 
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the basis of potential nonresponse bias—no matter what the response rate is—unless there is 

good reason to believe that the respondents do in fact differ from the non-respondents on the 

substantive issues in question and that these differences would make the results of the study 

unreliable’. To test whether the respondents in this study differ from the non-respondents, 

differences in the means of the variables used in this study between the early and late 

respondents were examined. The rationale behind such an analysis was that the late 

respondents (i.e., sample organisations in the second mailing) are likely to be more similar to 

the population from which they were drawn than the early respondents (Armstrong & Overton, 

1977). No statistically significant differences were found, suggesting that nonresponse bias is 

not a serious issue in this study. Table 3-10 summarises the respondent characteristics in 

terms of industry type, department and total number of employees in the sample 

organisations. 
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Measure            Role                         Total number   Percent 
 

 Project engineering manager 41 34% 

Title Project surveying manager   25 21% 

 Project manager 36 30% 

 Executive manager 6 5% 

 Commercial manager 12 10% 

 total 120 100% 
 

 Executive 6 5% 

Position/grade Senior management 4 3% 

 General management 23 19% 

 Other (on-site or project 
management) 

87 73% 

  120 100% 

 
 

 Less than 20 - - 

Number of full time Between 21 to 50 - - 

employees in HK Between 101 to 200 - - 

 1,000 and above - - 

 1,500 and above 120 100% 
 

 Local publicly listed main 
contractor 

56 47% 

Nature of 
organisation 

Local non-publicly listed main 
contractor 

- - 

 Overseas publicly listed main 
contractor (HK branch) 

64 53% 

 Overseas non-publicly listed 
main contractor (HK branch) 

- - 

 total 120 100% 
 

Table 3-10 - Profile of respondents (120 of 380) 
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3.7 Data Analysis 
 

In addition to examining reliability, the validity of the measurement scale was assessed using 

factor analysis. The analysis was performed using two sequential techniques: (1) exploratory 

factor analysis (EFA) and (2) confirmatory factor analysis (CFA). The main purpose of the 

EFA was to uncover the number of factors underlying, conceptually and statistically, the set 

of items in each model construct. The results were confirmed using CFA, to provide a 

foundation for subsequent model assessment and refinement. Both the EFA and CFA 

techniques were carried out using SPSS 15.0. More details and results of the measurement 

scale analysis are presented in Chapter 4. 

 

3.8 Structural Equation Modelling (SEM) 
 

This study employed the powerful SEM technique, which allows the examination of causal 

relationships to be carried out from non-experimental data (Maruyama, 1998). By using SEM, 

the confidence placed in the causal relationships, that is, internal validity of the model, was 

established. In general, SEM is an extension of several multivariate techniques, including 

multiple regression and factor analysis (Hair et al., 2006). It has been utilised in a myriad of 

fields in the social sciences and psychology, since it provides a method for dealing 

simultaneously with multiple relationships. More importantly, it is also able to 

comprehensively assess these relationships by providing a transition from exploratory to 

confirmatory analysis (Hair et al., 2006). In essence, SEM incorporates and integrates path 

analysis and factor analysis. It is a hybrid model with both multiple indicators (measurement 

variables of the model constructs) for each latent variable (model constructs) and specified 

paths connecting the latent variables. Broadly, there are two steps involved in the SEM 

process: validating the measurement model and fitting the structural model. The former is 

achieved through CFA, and the latter through path analysis with latent variables (Garson, 
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2006). SEM can be performed with the assistance of specialised computer programs, such as 

LISREL, AMOS and EQS. In this study, AMOS (version 7.0) was employed since it was 

developed to operate as an extension of SPSS. This enabled reliable and seamless data 

transfer from the main SPSS program to AMOS. AMOS also has a user-friendly graphical 

interface and provides estimations of most necessary SEM parameters. 

 
 

SEM was conducted for the path analysis of the research model. SEM originated from 

multiple regression and serves a similar purpose, but in a more powerful way. It considers the 

modelling of interactions, nonlinearities, correlated independents, measurement errors, 

correlated error terms and multiple latent independents, each measured by multiple indicators, 

and one or more latent dependents, each of which has with multiple indicators. SEM may be 

used as a more powerful alternative to multiple regression, path, enabler and time series 

analyses and analysis of covariance. SEM has been used by researchers in business 

management and environment (Chen, 2008 and 2008a). The advantages of SEM compared 

with multiple regression include more flexible assumptions (particularly allowing 

interpretation even in the face of multi-collinearity), the attraction of the graphical modelling 

interface, desirability of testing models overall rather than coefficients individually, ability to 

test models with multiple dependents and ability to model mediating variables (Kline, 1998). 

Further details and results of the SEM analysis are presented in Chapter 4. 

 

3.9 Pattern-Matching Technique 

Model validation was employed to determine whether the outcomes from the quantitative 

assessment process, as discussed in the previous chapters, can be reconfirmed and generalised 

for the actual phenomena, considering the significance of people and the reality of the context 

under investigation. Model validation was attained through an analytical generalisation that 
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utilised an explanatory case study research approach. This kind of approach naturally targets a 

causal model that depicts a set of hypothetical relationships among variables. It should be 

noted that in this case, the term ‘explanatory’ refers to the testing of a presumed set of causal 

links stipulated by the model (Yin, 2011). 

Case studies typically combine data collection methods, such as archives, interviews, 

questionnaires and observations. To increase the internal validity of the results, the case study 

inquiry should rely on multiple sources of evidence, with data that converge in a triangulation 

fashion (Yin, 2003). Interviews can be one of the most important sources of information for 

case study research (Yin, 2003). Semi-structured interviews, in particular, were used to 

maximise the flexibility of interviews and provide the capability to tailor the interview to suit 

the individual, as suggested by Nicholson & Kiel (2007). 

To enable a scale that could be formulated for each of the model constructs to complete the 

case studies, it is necessary to identify the functioning of the variables. As discussed in 

Chapter 4, expert opinions were sought to probe certain variables that denoted the constructs 

and enablers. After this, a research model was proposed by obtaining precise measures. The 

case studies were then utilised to validate the model that had been developed after the 

quantitative analysis, with all measures based on the results to be discussed in Chapter 4. This 

process was undertaken to verify the collected data from the case studies were compatible 

with those collected from the quantitative survey. Only through this process could the model 

be validated.  
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Next Chapter 
 

In the next chapter, the findings supporting the seven KM enablers for KM success and the 

relationships among them are discussed. 
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Chapter 4 Results  
 
Structure and Objectives of Chapter 4 
 

Chapter 4 comprises ten sections. Section 4.1 discusses the findings of the first focus group 

and Section 4.2 presents the statement on the importance of KM enablers. Section 4.3 is the 

empirical assessment of the KM enablers. Section 4.4 presents the phenomenography. Section 

4.5 addresses scale reliability, followed by Section 4.6, a discussion of the EFA. Section 4.7 

presents the summary of EFA results and Section 4.8 discusses the CFA. Section 4.9 is the 

model assessment. Finally, Section 4.10 presents the structural model assessment (SMA).  

 

There are many reasons to support the seven enablers identified so far for the successful 

accomplishment of KM and examine the relationships among these enablers. Justifications on 

how these seven KM enablers interact are provided. The structure of this chapter is organised 

as follows. First, the interpretive results of the focus groups that incorporate the perspectives 

of 16 industry practitioners are discussed. Second, an EFA carried out on the collected 

questionnaire survey is outlined. Finally, SMA is used to statistically test the model fit.  

 
4.1 Focus Groups 
 
4.1.1. Discussion on the findings of first focus group 

 

The phenomenographic approach was used. Data were collected via in-depth open-ended 

interviews, followed by a protocol of principal and follow-up questions for the seven enablers 

itemised in Table 4-1. The participants were asked about what they conceived as enablers for 

the success of a KM programme. Follow-up questions were posed, so that the informants 

could elaborate on their answers. They were asked to explain how the enabler could be 

applied in practical situations, that is, how they conceived of the enablers in construction 

organisations. All of the managers were group interviewed in Hong Kong. The length of the 
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group interview was three and half hours. Observational notes were taken during the 

interview. When permitted, photographs were taken as a visual record of the interview 

progress, and visual artefacts, such as signs and notices. The principal open-ended questions 

are listed below. 

 

List of interview questions 

Principal questions of first focus group discussion 

- Why do you think that leadership (L) is one of the enablers that positively influences KM implementation? 

- Why do you think that KM strategies (S) are one of the enablers that positively influence KM 

implementation? 

- Why do you think that organisational culture (C) is one of the enablers that positively influences KM 

implementation? 

- Why do you think that innovation (I) is one of the enablers that positively influences KM implementation? 

- Why do you think that KM activities (A) are one of the enablers that positively influence KM 

implementation? 

- Why do you think that people (P) are one of the enablers that positively influence KM implementation? 

- Why do you think that technology (T) is one of the enablers that positively influences KM implementation? 

- What does L mean to you in your construction organisation? 

- What does T mean to you in your construction organisation? 

- What does C mean to you in your construction organisation? 

- What does I mean to you in your construction organisation? 

- What does A mean to you in your construction organisation? 

- What does P mean to you in your construction organisation? 

- What does T mean to you in your construction organisation? 

 

Follow-up questions 

- Could you give an example? 

- What do you mean by that? 

- Could you explain that further? 

- How did you deal with that? 

Table 4-1 - List of interview questions 
 

The interview transcripts were analysed, followed by an iterative process that alternated 

between what the industry practitioner thought about his work and how he conceived the 

work. To record systematically the information on how these industry experts conceived of 
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their work, the data were coded using an inductively developed coding scheme, mainly based 

on interview notes and a basic knowledge of the data gained during the transcription process. 

The coded data were then compared with the theoretical propositions. Features of the KM 

enablers and KM implementation in construction organisations were discussed in the 

propositions. Other emergent features of the data were also coded, including personal 

characteristics, experiences of respondents and their perception of the importance of KM 

enablers for successful KM implementation. 

 

The first focus group discussion revealed that a variety of examples and cases significantly 

supported the crucial role of the seven KM enablers. The participants’ comments are as 

follows: 

 
‘The ICT infrastructure supports KM.’ The respondents were requested to express their 
perception of the extent to which the available and existing technology benefits team 
members on the construction site. ‘Such benefits are with respect to the use of retrieved 
information and knowledge for decision-making and the ability to share the same with other 
team members.’ (MCK, Technology) 
 
To carry out the sustainability of the construction business depends on the ability to change 
and innovate, which is embedded in KM implementation that comes from understanding the 
KM enablers and their interactions and managing the relationships between these enablers. 
(PKL, Supporter of innovation) 
 
In Gammon, the winner of the 2011 CEO Graduate Prize, Andrea Weight, produced 
compelling animations for a project by using inexpensive, off-the-shelf software – Google 
SketchUp. (WKY, Technology) 
 
Working as part of the technical support team on the Cathay Pacific Air Cargo Terminal 
project, she was responsible for highly complex temporary works. Two dimensional drawings 
would have normally been used to show the details of the works but these are often 
misunderstood on site. With Google SketchUp, a powerful video animation was produced in 
just two days to improve safety, quality and communication. (CMH, Technology) 
 



  
Page 98 

 
  

We plan to work with a Building Information Modelling (BIM) and 3D modelling tools to 
increase efficiency. (HSK, Technology used to achieve better efficiency) 
 

One of these was the Engineering Management System (EMS), a database tool that they 
developed internally for managing design changes. Unlike traditional paper-based systems, 
EMS allows for quick and efficient design checking of site changes so that work can proceed 
safely and without delay. This makes tracking changes easier as all information is centralised. 
Changes thus become faster to implement and are more transparent, which lead to greater 
site safety and quality. EMS is being constantly used in our project management to save 
clients time and money. (SWL, Efficient design checking by improving business processes) 
 

By employing a specialised rock crusher, the contractor can reuse demolition waste as the 
sub-base, with the added environmental benefit of reducing transport on and off the site. 
(CYT, Reducing transport costs by improving business processes)  
 

The innovation will also be applied in civil and engineering construction. To construct the 
railway terminus, we will make use of the innovative slab and beam construction technique 
that they developed for the air cargo terminal’s project. (CTY, Supporter of innovation) 
 
The contracting enterprises further support the vision of the Hong Kong Construction 
Association for improving productivity and construction efficiency by attracting precasting 
and rebar cut-and-bend facilities to Hong Kong. (CPH, Leadership) 
 
4.2 Statements on Importance of KM Enablers 
 

4.2.1 Leadership  

 

The emphasis on leadership (L) as an enabler is on clear and/or written policies. This 

document is crucial in guiding construction team members to promote a culture of learning 

and adopting a knowledge-sharing vision or policies. The respondents were asked to share 

their opinions on the following questions. 

 

- How important are the following statements about L in driving the success of KM 
implementation? 
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Factor  Statement Overall 
Rating* 

No. of 
Supporters 

Leadership 
 
 
 
 
 

Leaders act as catalysts for KM. 

Leaders encourage knowledge creating, sharing and use. 

Management demonstrates commitment to KM. 

Clear or written policies. 

Culture that promotes knowledge sharing. 

Programmes to improve worker skills. 

Strategic alliances. 

Immediate and independent decision-making. 

Formal training programmes. 

Informal individual development. 

Attending seminars or symposia. 

A 

A 

A 

B 

B 

C 

B 

B 

B 

A 

B 

15 

13 

10 

12 

11 

10 

15 

10 

12 

13 

12 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important) 
 
Table 4-2 - Statements on the importance of leadership as an enabler 
 

The respondents were asked to indicate how they perceived the role of leadership in KM 

implementation. Since all responses except one fall within the A to B ratings, or very 

important to important, respondents perceived that leadership had a vital role in KM adoption. 

 

As previously stated, leadership skills are crucial in guiding construction team members in 

promoting a culture of learning and adopting a knowledge-sharing vision or policies. Policies 

are accepted by all team members, who require inspiration to realise them. A common vision 

is important for construction organisations to surpass existing capabilities and gain 

competitive advantages in new markets. The project manager, as the leader of a construction 

project, takes the initiative to nurture a KM culture for knowledge sharing and creation. This 

can be realised if leaders clearly articulate the value of KM initiatives and programmes. 
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Management of construction projects is about managing tacit knowledge to increase the pace 

of innovation. The keyword associated with leadership that emerged in the focus groups is 

‘vision’. The ability to inspire the team was considered an essential skill of a high-level leader. 

Project managers and engineers should have leadership skills because their position demands 

decision-making on project performance, and in particular, financial control and budgeting. 

Group leaders are basically selected based on in-charge subcontractors. A good leader should 

be familiar with the qualifications of their workers and their performance. 

 

Visionary leadership establishes strategic alliances, which can be generally categorised under 

two themes: (1) a network of experts working in the same field but in different firms, such as 

subcontractors and friends (it has been frequently noted that this group shares tacit knowledge 

to improve their work) and (2) a network of experts with diverse backgrounds. 

 

These networks in themes (1) and (2) include random contact sources, who are called on to 

identify potential collaborations. Networks and partnerships can support new product 

development or new construction methods. For instance, when information is shared among 

suppliers, subcontractors and the main contractor, on new technology for a diaphragm wall, 

for example, construction could be shared and learned. Networks also provide the means for 

building trust and increasing understanding, as well as disseminating knowledge and 

technology. 

 
4.2.2 Organisational culture 
 

Fostering linkages among construction team members is one of the most important elements 

of developing any synergetic work team, bringing unity in diversity and practices and actions 

that foster collaboration and joint activities. It also involves developing team work formats or 

supporting and encouraging cultures, taking other cultures forward. The respondents were 
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asked the following question: 

 

- How important are the following statements about organisational culture (C) in driving 
the success of KM implementation? 

 
The answers are tabulated below. 
 

Factor  Statement Overall 
rating* 

No. of 
supporters 

Organisational 
Culture 
 
 
 
 
 

A culture that values knowledge seeking and problem 

solving. 

A high level of trust among employees when sharing 

knowledge. 

Openly sharing mistakes without fear of punishment. 

The extent of collaboration among employees. 

Encouraging teamwork among employees. 

Empowerment of employees to explore new possibilities. 

The extent to which individuals are encouraged to ask 

questions. 

Acceptance of knowledge sharing as a strength. 

Members of the company are willing to support and help 

each other. 

Various opportunities and encouragement provided to 

employees by the company for learning and 

development. 

A 

 

A 

 

B 

 

B 

A 

B 

B 

 

B 

A 

 

B 

14 

 

13 

 

15 

 

12 

16 

11 

13 

 

13 

12 

 

15 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important).  
 
Table 4-3 - Statements on the importance of organisational culture as an enabler 
 

The respondents were asked to indicate the extent to which they perceived organisational 

culture as having an important role for KM implementation. Since all of the responses fall 

within the ratings of A to B (very important to moderately important), it is considered that the 

respondents perceive organisational culture to have a vital role in KM adoption. 
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The personnel of construction teams help one another during the course of their work (as 

supportive team members). Collaborations lead to positive knowledge exchange, reduction of 

fear and increased openness towards one another. They also help other team members to 

develop a shared understanding of project tasks. When project managers create a sense of 

trust and belonging among team members, there is a tendency for them to collaborate. 

 

Such collaboration among team members and between the manager and the team is an 

essential element because it leads to a willingness to share knowledge, information and ideas. 

 

However, it is challenging to transfer tacit knowledge into explicit knowledge for dispersal 

among team members. Particular skills and experiences do not present themselves in codified 

documentations. 

 

Thus, a simple form of communication is not effective. It is important to recognise the 

instinctive resistance to change and the need for trust. Trust, especially mutual trust, is one of 

the most valuable and vulnerable assets of any construction team. 

 

When team members trust one another, they can work through disagreements or conflicts, 

either in a personal or professional context. With trust, construction managers and team 

members work with a project goal towards achieving a positive performance. The trust among 

team members can be defined as reciprocal faith in the other to complete the task in their area 

of expertise, either by themselves or by assigning an appropriate person. Over a longer period 

of time, trust may be the most significant determinant of the success of a construction team. 
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4.2.3 Technology  
 
The participants were asked: 
 

- How important are the following statements about technology (T) in driving the success 
of KM implementation? 

 
Their answers are provided below. 
 

Factor  Statement Overall 
rating* 

No. of 
supporters 

Technology 
 
 
 
 
 

Use of an appropriate KM system. 

Application of technological tools (collaborative 

tools, knowledge bases, searching tools, document 

management systems, intelligent systems). 

Utilisation of the intranet or internet. 

Appropriate knowledge structures or categories for 

a repository. 

Ease of use of technology. 

Suitability of KM systems to user needs. 

A 

B 

 

 

A 

C 

 

B 

B 

14 

13 

 

 

13 

15 

 

12 

11 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important).  
 
Table 4-4 - Statements on the importance of technology as an enabler 
 

The respondents were asked to indicate the extent to which they perceived technology as a 

KM enabler. Since most of the responses fall within the A to B rating (very important to 

moderately important), respondents perceived technology to have a vital role in KM adoption. 

 

A broad array of IT solutions exists for archiving and retrieving information, supporting 

collaborations and searching web-based engines for information. The results showed that cell 

phone systems are an equally important enabler of communication, especially for the purpose 

of effective engineering management in different regions, between the construction site and 

the site office and between on-site construction engineers and experts. IT facilitates the 
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capture of knowledge and access to knowledge in real time. The benefits of improving IT 

development are being equipped for shorter production cycles and speeding up 

decision-making within the project team. 

 
4.2.4 Strategies 

 
The question on strategies was: 

 
- How important are the following statements about strategies (S) in driving the success of 

KM implementation? 
 

Factor  Statement Overall rating* No. of 
supporters 

Strategies 
 
 
 
 
 

A common vision that people support. 

Development of a KM strategy. 

Clear objectives and goals for KM. 

Alignment of KM strategy with business strategy 

Extent to which KM strategy is supporting a vital 

business strategy. 

Identification of the potential value to be achieved. 

A 

A 

B 

B 

B 

 

C 

13 

12 

12 

15 

14 

 

11 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important).  
 
Table 4-5 - Statements on the importance of strategies as an enabler 
 

The respondents were asked to indicate the extent to which they perceived KM strategies as 

having an important role for KM implementation. Since most of the responses fall within the 

A to B ratings (very important to moderately important), it can be said that the respondents 

perceived KM strategies having a vital role in KM adoption. This effect is most evident in the 

area of development. 
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4.2.5 Processes and activities  

 
- How important are the following statements about process and activities (A) in driving 

the success of KM implementation? 
 

Factor  Statement Overall 
rating* 

No. of 
supporters 

Processes and 
Activities 
 
 
 
 
 

Documenting key knowledge and lessons learned. 

Efficient processes for classifying and storing 

knowledge. 

Efficient processes for finding the required knowledge. 

Sharing knowledge using both electronic and 

face-to-face means. 

Effective communication among employees. 

Encouraging continuous learning at all levels. 

Protecting knowledge assets from unauthorised exposure 

or piracy. 

Ensuring the validity and relevance of knowledge. 

B 

B 

A 

B 

 

A 

B 

B 

 

B 

15 

14 

13 

14 

 

16 

12 

12 

 

13 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important).  
 
Table 4-6 - Statements on the importance of process and activities as an enablers 
 

The respondents were asked to indicate the extent to which they perceived KM processes and 

activities as having an important role for KM implementation. As for other enablers, all 

statements were rated either A or B (very important to moderately important), indicating that 

the respondents perceived that process and activities play a vital role in KM adoption. 
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4.2.6 People  

 
- How important are the following statements about people (P) in driving the success of 

KM implementation? 
 
 
 

Factor  Statement Overall Rating* No. of 
supporters 

People 
 
 
 
 
 

Using criteria for assessing performance. 

Formal contacts and planning. 

Applying rules with flexibility and adapting to 

capability. 

Understanding the tasks of others. 

Communicating well with group. 

Specialists in their area. 

Anticipation of rewards for sharing expertise with 

others. 

Belief that relationships with others can be 

improved by sharing expertise and knowledge. 

Positive awareness of contribution to organisation.  

B 

C 

B 

 

A 

A 

A 

B 

 

B 

 

B 

14 

13 

15 

 

12 

14 

11 

14 

 

13 

 

12 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important).  
 
Table 4-7 - Statements on the importance of people as an enabler 

 

The respondents were asked to indicate the extent to which they perceived people as having 

an important role for KM implementation. Formal contacts and planning were not regarded as 

important, but other responses fell within the A to B ratings (very important to moderately 

important). It can be broadly concluded that the respondents perceived that people are 

important in KM adoption. 

 

Competency involves a set of skills that a construction manager can exploit to carry out a 

given task. Focus on individual knowledge (learning or utilising) is the foundation of success 
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in construction projects (Crawfold et al., 2006; Dainty et al., 2005). These capabilities go 

beyond the social skills of tolerance of different perspectives to specific cognitive skills. 

Rather, KM in construction projects recognises the ability of individuals to utilise knowledge. 

Teams could utilise this knowledge (such as engineering and technical skills) even more than 

the specialists would on their own. 

 

A project management team requires an expert body of knowledge. Project team management 

skills are critical factors, influencing the ability of a project team to acquire and utilise such 

knowledge in improving the probability of success.  

 

Davenport et al. (2002) argued that successful management of human factors was key to 

achieving significant gains in knowledge development. Similarly, Dainty et al. (2004) 

suggested that effective knowledge transfer depends on a high skill set and level of 

competence. 
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4.2.7 Innovation  

 
The question on innovation is: 
 

- How important are the following statements about innovation (I) in driving the success of 
KM implementation? 

 
The results are tabulated as follows. 
 

Factor  Statement Overall 
rating 

No. of 
supporters 

Innovation 
 
 
 

Creating new ideas and knowledge. 

Applying the best knowledge to an organisation’s products 

and services. 

When pursuing innovation, the higher-level staff set up the 

basic orientation of the company, and mid-level staff are 

responsible for promotion and explanation. 

The organisation provides sufficient resources for 

employees to complete their tasks. 

Management skills at the organisational and 

departmental-level promote innovation within the 

organisation.  

A 

B 

 

B 

 

 

B 

 

 

B 

 

14 

15 

 

13 

 

 

13 

 

 

14 

* Note: The degree of importance of statement (A = very important, B = important, C = not 
important).  
 
Table 4-8 - Statements on the importance of innovation as an enabler 
 

The respondents were asked to indicate the extent to which they perceived innovation as 

having an important role for KM implementation. Since all of the responses fall within the 

range of A to B ratings (very important to moderately important), it follows that the 

respondents perceived innovation to have a vital role in KM adoption. 
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4.3 Empirical Assessment of the KM Enablers 

4.3.1 Seven KM enablers (constructs) 
 

Following the exploration of the ISM steps discussed in para 3.4.2 in Chapter 3, the eight 

steps under study are further expanded, with particular reference to their contextual 

relationship, or the cause and effect from one parameter to another, and the development of a 

reachability matrix of the enablers: 

 

(a) Development of SSIM: Here, the contextual relationship ‘leads to’ is chosen; that is, one 

variable begets another. To develop contextual relationships among the variables, the 

opinions of the 16 experts were taken into consideration. In this study, the SSIM is developed 

in Table 4-11. Four symbols have been used to express the relationship between the critical 

enablers and denote the direction of the relationship between the parameters i and j (where 

i < j):  

 

(1)  V: parameter i leads to parameter j 

(2)  A: parameter j leads to parameter i 

(3)  X: parameters i and j lead to each other 

(4)  O: parameters i and j are unrelated. 

 

(b) Development of a reachability matrix: The SSIM is converted into a binary matrix, called 

the initial reachability matrix, by substituting V, A, X and O with 1 and 0. The substitution of 

1s and 0s are made in accordance with the following rules:  

 

(1) if the (i, j) entry in the SSIM is V, then the (i, j) entry in the reachability matrix becomes 1 

and the (j, i) entry becomes 0 
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(2) if the (i, j) entry in the SSIM is A, then the (i, j) entry in the reachability matrix becomes 0 

and the (j, i) entry becomes 1 

(3) if the (i, j) entry in the SSIM is X, then the (i, j) entry in the reachability matrix becomes 1 

and the (j, i) entry also becomes 1 

(4) if the (i, j) entry in the SSIM is O, then the (i, j) entry in the reachability matrix becomes 0 

and the (j, i) entry also becomes 0. 

 

The initial reachability matrix for the enablers is shown in Table 4-12, developed using the 

rules above. The final reachability matrix is shown in Table 4-13, in which the driving power 

and dependence of each variable are also shown. The driving power for each variable is the 

total number of variables (including itself) which it may help achieve. Dependence is the total 

number of variables (including itself) that may help to achieve it. These driving power and 

dependencies will be used later in the classification of the variables into four groups: 

autonomous, dependent, linkage and drivers (independent).  

 

(c) Final reachability matrix: The final reachability matrix in Table 4-13 shows the driving 

power and dependence of each variable. Driving power for each variable is the total number 

of variables (including itself) which it may help achieve. The dependence is the total number 

of variables (including itself) which may help achieve it. 

 

(d) Partitioning of the reachability matrix into different levels: Level partitioning follows the 

steps described above. Here, the reachability and antecedent sets for each enabler are found 

from the final reachability matrix. The reachability set consists of the enabler itself and other 

enablers which it may help achieve, whereas the antecedent set consists of the enabler itself 

and the other enablers which it may help achieve (based on the opinions of the construction 

industry experts, as described in Step (a) – Development of SSIM). Then, the intersection of 
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these sets is derived for all enablers. The enablers for the reachability and intersection sets are 

the same as the top-level enablers in the ISM hierarchy. The top-level enablers of the 

hierarchy do not help achieve any other enabler above their own level. Once the top-level 

enablers of the hierarchy are identified, they are separated from other enablers. Following the 

same process, the next level of enablers is found. These identified levels help build the 

diagraph and final model. 

 

(e) Classification of enablers: The enablers defined and described earlier are classified into 

four clusters, as shown in Figure 4-2. The first cluster consists of the ‘autonomous enablers’, 

which have weak driving power and weak dependence. These enablers are relatively 

disconnected from the system. They have few links, which may not be strong. The ‘dependent 

enablers’, which constitute the second cluster, have weak driving power but strong 

dependence. The third cluster comprise the ‘linkage enablers’, which have strong driving 

power and strong dependence. Finally, the fourth cluster includes the ‘independent enablers’, 

which have strong driving power but weak dependence. The driving power and dependence 

of each enabler are shown in Table 4-13.  

In Table 4-13, an entry of ‘1’ added in the columns and rows indicates the dependence and 

driving power, respectively. Subsequently, the driver power–dependence diagram is 

constructed in Figure 4-2. For illustration purposes, strategy (S), which has a driving power of 

6 and dependence of 2, is positioned to correspond to a driving power of 6 and dependence of 

2 in Figure 4-3. Similarly, all enablers considered in this study are positioned in different 

quadrants, depending on the level of their driving power and dependence.  

 

(f) Formation of ISM: The ISM is generated by means of vertices or nodes and lines of edges 

from the final reachability matrix (Table 4-13). If there is a relationship between enablers i 

and j, this is shown with an arrow that points from i to j. This graph is called a directed graph 
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or diagraph. After removing transitivities, the diagraph is converted into the ISM, as shown in 

Figure 4-3. 

 

Based on the findings of the first focus group with the industry practitioners, greater insight 

into the importance of the enablers that lead to KM accomplishment in construction 

organisations was obtained. They are: leadership, strategies, organisational culture, process 

and activities, people, innovation and technology. 

 
4.3.2 Discussion on the findings of the second focus group 
 

To understand and compare how the industry practitioners conceived the seven KM enablers 

that support KM implementation, contextual analysis was used to identify the distinct 

meanings of the statements made by the informants. Svensson (2011, p. 9) suggested that the 

basic principle in contextual analysis was the construction of internal relations between the 

statements and the context in which they are embedded. In contrast to content analysis, which 

focuses on the particular statements themselves, the main focus of contextual analysis is on 

the meaning of a particular statement in relation to the context of the surrounding statements 

and the transcript as a whole (Svensson, 2011, p. 13). The iterative ongoing process involves 

shifting between individual transcripts and alternating between how each informant conceived 

each attribute in terms of their work. 

 

For example, the cell (S, L) represents the question, ‘Do KM strategies lead to KM leadership 

or vice versa?’ and the response (V, A, X or O), details of which are presented in Section 

3.4.2 of Chapter 3, is entered into the cell (S, L). The contextual relation is established based 

on a pairwise assessment of all seven enablers, as shown in Tables 4j and 4k, and the majority 

of the respondents agreeing to a specific relation between any two elements. Using this 

method, one can identify the direct and indirect relationships among the KM enablers. 
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Guidelines for interview questions 

Principal questions for second focus group discussion 

 

- Will leadership lead to KM strategies? Or vice versa? 

- Do KM strategies lead to: 

a) KM-oriented business processes? Or vice versa? 

b) Organisational culture that is KM conducive? Or vice versa? 

 

- Will an organisational culture that is KM conducive lead to: 

a) KM-oriented business processes and activities? Or vice versa? 

b) more motivated staff? Or vice versa? 

c) an innovative business climate? Or vice versa? 

 

- Will KM-oriented business processes and activities lead to: 

a) more motivated staff? Or vice versa? 

b) higher levels of technologically enabled KM? Or vice versa? 

c) an innovative business climate? Or vice versa? 

 

-    Will motivated staff lead to: 

a) an innovative business climate? Or vice versa? 

b) higher levels of technologically enabled KM? Or vice versa? 

 

- Will an innovative business climate lead to higher levels of technologically enabled KM? Or vice versa? 

 

Follow-up questions: 

_ Could you give an example? 

_ What do you mean by that? 

_ Could you explain that further? 

_ How did you deal with that? 

 
Table 4-9 - Guidelines for interview questions 
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Expert 

/ 

Causal links 
1 2 3 4 5 6 7 8 9 10

 

11
 

12
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14
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Er i – Er j                     

A – C x x x x x x x x x x x x x  x x (X) 15 

A – I x  x x x x x x  x x x x x x  (V) 13 

A – L x x  x x x  x x x   x  x  (A) 10 

 

A – P x x x x x  x x x  x x x x x x (V) 14 

 

A – S x x  x x x x x x x x  x x x  (A) 13 

A – T x x x  x x  x x x x x x x x x (V) 14 

C – I X x  x x x x   x x x x x x x (V) 13 

C-A x x x x x x  x x x x x x  x x (X) 14 

C – L   x  x  x x x x  x x  x  (A) 9 

C – P x x x x x x x x  x x x x x x x (V) 15 

C – S x x x x x x x x x x x x x   x (A) 14 

C – T x x  x  x x  x  x x   x x (V) 10 

I – L x  x x  x x x x x  x  x x  (A) 11 

I – P  x x  x x x x  x x x x x x x (A) 13 

I – S  x  x x    x  x x x x x  (A) 9 

I – T x  x x x x x x  x x x x x  x (V) 13 

L – P x x   x x x  x x  x   x x (V) 10 

L – S x x x x x  x x x x x x x x x x (V) 15 

L – T x x x  x  x x x  x   x x x (V) 11 

P – S   x x x  x x   x  x  x  (A) 8 

P – T x x x  x x x x x x x x  x x x (V) 14 

S – T  x x  x   x x  x x x  x x (V) 10 

 

Table 4-10 - Causal links among the KM enablers 

 

There are 13 confirmed links (highlighted yellow above) meeting the 75% criteria (by 

majority basis) in the establishment of contextual relations. Only one link (P – S) was not met. 

A hypothetical case involving a 50/50 between the participants implied no consensus could be 
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reached. An independent KM adviser was invited to audit and assess the argument(s) 

impartially with the details of answers from the participants in the interview questions. The 

final judgement, that the direction of the relationship between the cell (P, S) is A, was decided 

based on the fundamental evidence, supplemented with the participant’s response 

demonstrating their practical experience.  

 

A variety of examples and cases from the second focus group discussion significantly 

supported the direct and indirect relationships between the KM enablers. The participants 

made the following comments: 

 
Over a three-month period, our staff has trained more than 100 engineers with BIM 
technology, which is now being widely adopted throughout Gammon. (CHM, Innovative 
technology driven by people) 

 
With commercial rebar cut-and-bend facilities, the number of steel fixers could be reduced by 
up to 40% during a period of critical labour shortages. The cut-and-bend factory uses 
computerised scheduling and automated cutting, bending and sorting. (SKW, Leadership 
formulated production strategy to enhance productivity and increase efficiency) 
 

BIM technology was extensively used to minimise waste by determining the precise amount of 
cut-and-fill required during excavation. By employing the off-site cut and bend technique for 
rebarring, they were able to reduce on-site waste. (WKS, Support in use of technology) 
 

To fully realise the transformational ability of BIM, the Hong Kong industry can adopt the 
BIM model for streamlining the procurement process. (HKM, Support for business processes) 
 
The water treatment project is particularly challenging with tremendous risks, which means 
safety is at the top of every person’s agenda. When we were preparing the tender, the 
contractors decided to complement their own expertise by bringing in an outside 
subcontractor with experience in internationally proven shaft sinking and deep mining 
techniques. This has consequently made a tremendous difference in reducing the risks 
associated with the project. (LHL, Support for business strategy to reduce risks) 
 
Grouting with the use of high pressure injection techniques is being done to seal fractures in 



  
Page 116 

 
  

rocks and stop water from entering tunnels, and shotcrete is used on most of the tunnel 
ceilings to prevent falling rocks. (MKL, Support for technology) 
 
Instruments are also being installed in the ground of the tunnel. These permit real-time 
monitoring with the aid of the ‘Geomon’ system developed by the contractor, and provide 
valuable information such as alerts of any undue or abnormal water inflow, which is crucial 
to safety in the tunnel. (CCK, Support for technology) 
 
With a strategic partner, we will be looking at new technologies to address energy use 
challenges and will be exploring the development of construction chemicals and plant and 
equipment solutions, drawing particularly on the experience of other heavy industries. (MCK, 
Support for technology) 
 
Other technological innovations include the self-developed series of smartphone apps, the 
i-Simplification system, which streamlines safety inspections and permit checking, inspections 
and receipt of major materials… Using the contractor-developed suite of mobile phone apps 
that allow frontline staff and management to improve inspections and dynamic risk 
assessments on the spot without paperwork. (PKL, Support for innovation, technology and 
business processes) 
 
Using the latter system/method eliminates the need for scaffolding through the construction of 
a mechanical formwork system, which helps them to build faster and is safer with higher 
quality. (WKY, Innovativeness drives new technology) 
 
We are also using their influence to promote the use of sustainable materials in the projects. 
As construction relies on a multi-level supply chain, they have been engaging their key 
suppliers and subcontractors and investing in building their capacity to provide sustainable 
materials. They are formalising a policy on sustainable procurement that will guide the 
supply chain partners, who are keen to work on sustainability. (CMH, Support from 
leadership) 

 
4.3.3 Modelling the enablers 

 

The determination of the relationships among the seven KM enablers is based on the majority 

of the responses and general consensus of the interviewees. They are expressed by gathering 

KM evidence, viewpoints and experience regarding various specific and real-life examples of 

KM practices at the execution or operational level. Finally, the SSIM is developed based on 
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contextual relationships (see Table 4-11). 

 
Enabler/ 
Construct (i, j) 

A C I L P S T 

Process and 
activities (A) 

 X V A V A V 

Organisational 
culture (C) 

X  V A V A V 

Innovation (I) A A  A A A V 

Leadership (L) V V V  V V V 

People (P) A A V A  A V 

Strategies (S) V V V A V  V 

Technology (T) A A A A A A  

 
Table 4-11 - Structural self-interaction matrix (SSIM) 

 

The values of V, A and X were translated into binary values (1 or 0) to develop the directional 

graph. These results represent the shared mental modelling of those who were present at the 

focus groups, based on the input of the 16 respondents, based on their interactions with staff 

in their respective organisations. In that sense, these results are the interpretations of the 

respondents themselves, and hence ‘interpretive structural modelling’. It can be seen that each 

of these relations (arrows in the diagram) are tenable. However, the contextual development 

of this structure in terms of academic relevance is more important, because, in a corporate 

environment, one could expect these seven enablers to be configured differently. However, 

generic insights are also evident. 
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Enabler/ 
Construct 

A C I L P S T Total i 

Process and 
activities (A) 

1 1 1 0 1 0 1 5 

Organisational 
culture (C) 

1 1 1 0 1 0 1 5 

Innovation (I) 0 0 1 0 0 0 1 2 

Leadership (L) 1 1 1 1 1 1 1 7 

People (P) 0 0 1 0 1 0 1 3 

Strategies (S) 1 1 1 0 1 1 1 6 

Technology (T) 0 0 0 0 0 0 1 1 

Total j 4 4 6 1 5 2 7 29 

 
Table 4-12 - Initial reachability matrix 

 

The initial digraph, which included all transitive links, was generated based on the conical form 

of the reachability matrix (Table 4-12). The initial diagraph is shown in Figure 4-1. From the 

reachability matrix, and the levels identified (hierarchy), a digraph was drawn of the seven 

enablers. The diagraph shows the enablers for six levels and the 13 relationships (links) 

between them, with each link indicating the existence and direction (arrow) of the relationship 

between them. The initial digraph has 22 links (see Figure 4-1). 

 



  
Page 119 

 
  

 
Figure 4-1: Initial digraph, including all transitive links  

 

Enablers/ 

Constructs 

A C I L P S T Driving 

power 

Processes and 

activities (A) 

1 1 1 0 1 0 1 5 

Organisational 

culture (C) 

1 1 1 0 1 0 1 5 

Innovation (I) 0 0 1 0 0 0 1 2 

Leadership (L) 1 1 1 1 1 1 1 7 

People (P) 0 0 1 0 1 0 1 3 

Strategies (S) 1 1 1 0 1 1 1 6 

Technology (T) 0 0 0 0 0 0 1 1 

Dependence 4 4 6 1 5 2 7 29 

Table 4-13 - Final reachability matrix 
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Enabler Reachability 
set 

Antecedent set Intersection set Level 

Processes and 

activities (A) 
A, C, I, P, T A, C, L, S A, C  

Organisational 

culture (C) 
A, C, I, P, T A, C, L, S A, C  

Innovation (I) I, T A, C, I, L, P, S I  

Leadership (L) A, C, I, L, P, S, 
T 

L L  

People (P) I, P, T A, C, L, P, S P  

Strategies (S) A, C, I, P, S, T L, S S  

Technology (T) T A, C, I, L, P, S, 
T 

T I 

Table 4-14 - Partition of reachability matrix: first iteration 

 
Enabler Reachability 

set 
Antecedent set Intersection set Level 

Processes and 
activities (A) 

A, C, I, P, T A, C, L, S A, C  

Organisational 
culture (C) 

A, C, I, P, T A, C, L, S A, C  

Innovation (I) I, T A, C, I, L, P, S I II 

Leadership (L) A, C, I, L, P, S, 
T 

L L  

People (P) I, P, T A, C, L, P, S P  

Strategies (S) A, C, I, P, S, T L, S S  

Table 4-15 - Partition of reachability matrix: second iteration 
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Enabler Reachability 
set 

Antecedent set Intersection set Level 

Processes and 
activities (A) 

A, C, I, P, T A, C, L, S A, C  

Organisational 
culture (C) 

A, C, I, P, T A, C, L, S A, C  

Leadership (L) A, C, I, L, P, S, 
T 

L L  

People (P) I, P, T A, C, L, P, S P III 

Strategies (S) A, C, I, P, S, T L, S S  

Table 4-16 - Partition of reachability matrix: third iteration 
 

Enabler Reachability 
set 

Antecedent set Intersection set Level 

Processes and 
activities (A) 

A, C, I, P, T A, C, L, S A, C IV 

Organisational 
culture (C) 

A, C, I, P, T A, C, L, S A, C IV 

Leadership (L) A, C, I, L, P, S, 
T 

L L  

Strategies (S) A, C, I, P, S, T L, S S  

Table 4-17 - Partition of reachability matrix: fourth iteration 

 

Enabler Reachability set Antecedent set Intersection set Level 

Leadership (L) A, C, I, L, P, S, 
T 

L L  

Strategies (S) A, C, I, P, S, T L, S S V 

Table 4-18 - Partition of reachability matrix: fifth iteration 

 

Enabler Reachability set Antecedent set Intersection set Level 

Leadership (L) A, C, I, L, P, S, 
T 

L L VI 

Table 4-19 - Partition of reachability matrix: sixth iteration 
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Figure 4-2: Driving power and dependence diagram for enablers 

4.4 Formation of Interpretive Structural Modelling 

The structural model was generated from the final reachability matrix in Table 4-13. If there is 

a relationship between the enablers i and j, this is shown by an arrow pointing from i to j. This 

graph is called a directed graph or digraph. After removing the transitivities – see Step (4) in 

Section 3.4.2 of the ISM – the digraph is finally converted into an ISM, as shown in Figure 

4.3, which diagrammatically illustrates the contextual relationships between each enabler and 

its hierarchies, as derived in the analysis.  
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Figure 4-3: ISM for KM enablers 
 

4.4.1 Description of ISM 

 

The following section provides further detail information on the digraph (see Figure 4-3). 

 

 At Level 6 (the top level), leadership has a one-way relationship with the strategies at 

Level 5. There appears to be no direct relationship among leadership, process and 

activities and organisational culture at Level 4, except through strategies. 

 Strategies at Level 5 have a one-to-many relationship with both organisational culture 

and process and activities at Level 4. However, there is no direct relationship between 

Leadership  

Strategies 

Processes & Activities Organisational Culture 

People 

Innovation  

Technology  

Level 6 

Level 5 

Level 4 

Level 3 

Level 1 

Level 2 
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process and activities and people at Level 3. 

 Both KM and activities and organisational culture at Level 4 directly influence each 

other (two-way relationship); organisational culture has a direct relationship with people 

at Level 3 and innovation at Level 2. Process and activities also have a one-way 

relationship with people at Level 3, innovation at Level 2 and technology at Level 1. 

 People at Level 3 have a one-way relationship with innovation at Level 2 and 

technology at Level 1.  

 Innovation at Level 2 has a one-way relationship with technology at Level 1. 

 Technology at Level 1 (the lowest level) is found at the bottom of the model, with the 

weakest driving power, as shown in Table 4-20 below. 

 
4.4.2 Ranking of the enablers 
 

Enablers Ranking (level) 

Leadership 

Organisational culture 

Technology 

Strategies 

Process and Activities 

Innovation 

People 

6 

4 

1 

5 

4 

2 

3 

Table 4-20 - Statements that rank enablers  
 

Next Step 
 

Following the focus group discussions, a total of 380 survey questionnaires were sent out and 

126 returned. A total of 120 valid responses were analysed to capture broad-based opinions, 

which could have been under-reported by those in the focus groups (Bloor et al., 2001). This 

might also eliminate some of the factors considered irrelevant for the KM enablers.  
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4.5 Measurement Scale Analysis 
 

A measurement scale, used in the questionnaire to capture the meaning of each model 

construct, was assessed for reliability and validity. To measure scale reliability, the study 

employed Cronbach’s alpha. This technique provided an indication of how consistent the 

responses were across items within the scale.  

 

In addition to examining reliability, the validity of the measurement scale was assessed using 

factor analysis, via two sequential techniques: (1) EFA and (2) CFA. The main purpose of the 

EFA was to uncover the number of factors underlying, conceptually and statistically, the set of 

items in each model construct. CFA tested if measures of a construct were consistent with the 

nature of that construct (factor). 

 

This section details the results of the analysis of the measurement scales utilised in the 

questionnaire. Each of the seven measurement scales, representing each of the model 

constructs, was assessed to determine overall reliability. Additionally, both EFA and CFA 

were performed on each scale to elucidate and verify the factor structures that represent each 

individual model construct, an essential step prior to assessing the conceptual model. 

 

4.5.1 Scale reliability 

 

Seven independent scales were used in the survey questionnaire to measure the constructs 

proposed in the conceptual model (Figure 4-3 ISM for KM enablers): leadership (L), 

strategies (S), organisational culture (C), process and activities (A), people (P), innovation (I) 

and technology (T). To ensure that these measurement scales consistently and accurately 

capture the meaning of the model constructs, an analysis of scale reliability was performed 

through an assessment of internal consistency. Each assessment procedure and its associated 
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results are presented in the following sections. 

 

4.5.2 Internal consistency 

 

Internal consistency refers to the degree to which responses are consistent across the items 

(variables) of a measure within a single measurement scale (Kline, 2005). It is commonly 

measured using Cronbach’s alpha coefficient, the estimated correlation of a set of items and 

true scores (Churchill, 1979). A low Cronbach’s alpha indicates that the variables may be so 

heterogeneous that they perform poorly in representing the measure (i.e., the construct) (Kline, 

2005). According to Churchill (1979), Cronbach’s alpha should be the ‘first measure’ 

calculated to assess the quality of the measurement scale. As a guideline, Kline (2005) 

suggested that an alpha coefficient around 0.90 is excellent, 0.80 very good and 0.70 adequate. 

Additionally, Hair et al. (2006) indicated that values of 0.60-0.70 are at the lower limits of 

acceptability. 

 

Table 4-21 presents Cronbach’s alphas of the measurement scales of the constructs. The 

values of the alpha coefficients of all seven scales range from 0.630-0.832. People (0.630) is 

well above the acceptable lower limits (0.60–0.70). Strategies (0.721), leadership (0.803), 

organisational culture (0.786) and innovation (0.719) all fall in a range that is considered 

satisfactory (0.70–0.80). Process and activities (0.832) and technology (0.813) both fall in 

very satisfactory range that (0.80–0.90). As a result, the measurement scales appear to consist 

of a set of consistent variables for capturing the meaning of the model constructs. 
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 Measurement Scale of Construct 

                                                                     

Number of              Cronbach’s 

variables                alpha 

Leadership (L)  12                    0.803 

Strategies (S) 12                    0.721 

Organisational culture (C)  13                    0.786 

Process and activities (A) 11                    0.832 

People (P) 18                    0.630 

Innovation (I) 16                    0.719 

Technology (T) 9                    0.813 

 
Table 4-21 - Cronbach’s alphas of measurement scales 

 

4.6 Exploratory Factor Analysis  

 

Following the scale reliability assessment, an EFA was applied to reduce the large number of 

variables into a smaller, more manageable set of factors (Gerbing & Anderson, 1988; Hair et 

al., 2006). In general, the EFA can be performed by using either R factor analysis or Q factor 

analysis. The former identifies a set of dimensions that are latent in a large set of variables, 

while the latter condenses large numbers of people into distinctly different groups in a larger 

population (Hair et al., 2006). The R factor analysis, which is the most common type of factor 

analysis, was adopted in this study since the main objective of this stage of the analysis was to 

summarise the variables into a set of new composite dimensions (factors), rather than 

condensing individual respondents into distinct groups. 

 

According to Gerbing & Anderson (1988), EFA is particularly useful as a preliminary analysis 

in the absence of a sufficiently detailed theory on the relations of the variables to the 

underlying constructs. Although most measured variables in the constructs were derived from 

previous research and an extensive literature review, EFA was deemed necessary since these 

variables had not been extensively operationalised in the context of the construction industry 

in Hong Kong. Given that each model construct was measured with an independent scale, 
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EFA was also conducted separately for each individual construct. The following sections 

(Sections 4.6.1–4.6.3) provide details of the analysis. 

 

4.6.1 Factorability of data 

 

Factorability refers to the suitability of the data to be factorised in terms of the intercorrelation 

between the variables. As the variables included in the analysis are deemed to measure the 

same underlying construct, a factorable correlation matrix is needed to include sizable values 

for the correlation (Field, 2005; Tabachnick & Fidell, 2007). According to Coakes et al. (2006) 

& Pallant (2005), the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and 

Bartlett’s test of sphericity are generally applied to determine the factorability of such a 

matrix. 

 

As presented in Table 4-22, the KMO values of the people construct is 0.525 and the 

remaining six constructs range from 0.652 to 0.803. That means, except for people, the values 

are well above the minimum acceptable level of 0.60 (Coakes et al., 2006; Tabachnick & 

Fidell, 2007), indicating sampling adequacy. “People” should be kept in the study as “people” 

is found to be an important construct. Despite its low KMO value, people should be retained 

as argued above. 

 

Additionally, the 120 cases satisfy the minimum acceptable sample size of 100 and exceed the 

minimum requirement of five times as many cases as variables to be analysed in each 

construct (Hair et al., 2006). Finally, Bartlett’s test of sphericity statistic for each construct is 

highly significant at p < 0.001, indicating that there are adequate relationships between the 

variables included in the analysis (Field, 2005). These results confirm the factorability of the 

EFA conducted for each construct (Hair et al., 2006; Pallant, 2005). The factorability is, 
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therefore, upheld for these seven factor analysis scenarios (Hair et al., 1998, p. 117).  

 

Constructs KMO*            Bartlett’s test of    

                  sphericity (sig.)    

L: Leadership 0.731             422.206 (0.0005) 

S: Strategies 0.736             137.870 (0.0005)     

C: Organisational Culture 0.697             353.592 (0.0005) 

A: Process & Activities 0.803             418.393 (0.0005) 

P: People 0.525             206.678 (0.0005) 

I: Innovation 0.652             273.079 (0.0005) 

T: Technology 0.798             329.988 (0.0005) 

Note: KMO* = Kaiser-Meyer-Olkin measure of sampling adequacy.  

 

Table 4-22 - KMO and Bartlett’s test of sphericity 

 

4.6.2 Exploratory factor analysis results 

 

The results of the EFA are presented in Table 4-23. Since the constructs are conceptually 

defined based on a combination of a literature review, previous empirical studies and a pilot 

study, these scales are considered to have ‘face validity’ (Hair et al., 1998, p. 117). With a 

sample of 120, a factor loading of 0.50 and above is considered significant at the 0.05 level to 

obtain a power level of 80% (Hair et al., 1998, p. 112). Thus, variables of a factor loading less 

than 0.50 were eliminated. 

 

As illustrated in Table 4-23, the cumulative percentage of the total variance extracted by 

successive factors of the seven factor analyses range from 42.622% to 61.614%, considered a 

satisfactory result in the social sciences field (Hair et al., 1998, p. 104). The EFA also 

supported the notion that various items operated in a consistent manner in the measures for 

the constructs. 
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Measurement scales of constructs 

 

Total variance            Cronbach’s  

explained (%)            alpha  

Leadership (L) (9 items) 57.924                  0.787 

Strategies (S) (9 items) 54.435                  0.692 

Organisational culture (C) (12 items) 51.754                  0.774 

Process and activities (A) (11 items) 51.853                  0.832 

People (P) (11 items) 48.756                  0.560 

Innovation (I) (11 items) 42.622                  0.705 

Technology (T) (8 items) 61.614                  0.817 

 
Table 4-23 - Total variance and reliability of the scales (generated from EFA) 

 

4.6.3 Exploratory factor analysis of individual construct levels 

4.6.3.1 Leadership 

A total of 12 variables were selected to operationally define the construct of leadership. EFA 

was used to create a smaller set of variables to replace the original larger set for this construct. 

The factor loading of items L1, L2 and L7 were less than 0.5, so they were removed. 

Table 4-24 presents the detailed information of the rotated component matrix, the total 

variance explained and the reliability. The EFA indicates that leadership explains 57.9% of the 

variance. Cronbach’s alpha coefficient of this five-factor scale is 0.79, indicative of very good 

internal consistency (Kline, 1988, p. 194). 

4.6.3.2 Strategies  

A total of 12 variables were selected to operationally define the construct strategies. EFA was 

used to create a smaller set of variables to replace the original larger set for this construct. The 



  
Page 131 

 
  

factor loading of items S1, S2 and S10 were less than 0.5, so they were removed. 

As can be observed in Table 4-24, the EFA identifies that KM strategies explain for 54.4% of 

the variance. The Cronbach’s alpha coefficient of this five-factor scale is 0.69, indicative of a 

somewhat lower (< 0.70) but still adequate reliability in the social science context (Hair et al., 

1988, p. 118). 

4.6.3.3 Organisational culture 

A total of 13 variables were selected to operationally define the construct of organisational 

culture. EFA was used to create a smaller set of variables to replace the original larger set for 

this construct. The factor loading of item C1 was less than 0.5, so C1 was removed. 

As can be observed in Table 4-24, the EFA identifies organisational culture as explaining 

51.8% of the variance. The Cronbach’s alpha coefficient of this five-factor scale is 0.75, 

which is indicative of very good internal consistency (Kline, 1988, p. 194). 

4.6.3.4 Processes and activities 

A total of 11 variables were selected to operationally define the construct of processes and 

activities. EFA was used to create a smaller set of variables to replace the original larger set 

for this construct. No factor loading of any of the items was less than 0.5. 

As can be observed in Table 4-24, EFA identified that processes and activities explain 51.9% 

of the variance. The Cronbach’s alpha coefficient of this five-factor scale is 0.83, which is 

indicative of very good internal consistency (Kline, 1988, p. 194). 
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4.6.3.5 People 

A total of 18 variables were selected to operationally define the construct of people. EFA was 

used to create a smaller set of variables to replace the original larger set for this construct. The 

factor loading of items P4, P5, P6, P11, P12, P17 and P18 were less than 0.5, and so removed. 

As can be observed in Table 4-24, the EFA identified that people explain 48.8% of the 

variance. The Cronbach’s alpha coefficient of this five-factor scale was 0.56, indicative of 

somewhat lower (< 0.70) but adequate reliability in the social science context (Hair et al., 

1988, p. 118). 

4.6.3.6 Innovation 

A total of 16 variables were selected to operationally define the construct of innovation. The 

EFA was used to create a smaller set of variables to replace the original larger set for this 

construct. The factor loading of items I5, I6, I7, I8 and I16 were less than 0.5, so these five 

items were removed. 

 

As can be observed in Table 4-24, the EFA identified that innovation explains 42.6% of the 

variance. The Cronbach’s alpha coefficient of this five-factor scale was 0.71, which is 

indicative of very good internal consistency (Kline, 1988, p. 194). 
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4.6.3.7 Technology 

A total of 9 variables were selected to operationally define the construct of technology. EFA 

was used to create a smaller set of variables to replace the original larger set for this construct. 

The factor loading of item T9 was lower than 0.5, so this item was removed. 

 

As can be observed in Table 4-24, the EFA identified that technology explained 61.6% of the 

variance. The Cronbach’s alpha coefficient of this five-factor scale was 0.82, which is 

indicative of very good internal consistency (Kline, 1988, p. 194). 

4.7 Summary of Exploratory Factor Analysis Results  

The EFA results therefore confirm that the developed scales have reliable and valid items, 

which adequately capture the meaning of the model constructs and their related factors.  

Next Step 

The results were then confirmed using CFA to provide a foundation for subsequent model 

assessment and refinement. 
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4.8 Quantitative Validation 
 

CFA was sequentially conducted to strengthen the validity of the measurement scale by 

confirming the factor structures uncovered by the EFA process. Both CFA and EFA methods 

were used as a result. CFA was used as it is considered the best-known technique for testing 

how well a pre-determined (hypothesised) factor structure matches the actual data (Hair et al., 

2006; Schumacker & Lomax, 2004). CFA was carried out using SPSS 15.0. 

 

Once the reliability and validity of the measurement scales were established, the conceptual 

model was assessed. As mentioned earlier, the primary aim of the model assessment process 

was to investigate the causal relationships among the model constructs. A causal relationship 

is a dependence relationship between two or more sufficiently correlated variables, where one 

or more variables create or cause an outcome, represented by at least one other variable (Hair 

et al., 1992). 

4.8.1 Confirmatory factor analysis 

The EFA undertaken in the preceding section elucidated the factor structures (number of 

factors) and confirmed the reliability of the measurement scales that underpin the model 

constructs. However, EFA is only useful as a preliminary technique, since it does not 

comprehensively provide an assessment of the construct validity and unidimensionality, 

critical elements in measurement models (Gerbing & Anderson, 1988; Hair et al., 2006). 

Construct validity determines the extent to which a set of measured variables actually reflects 

the theoretical construct, whereas unidimensionality refers to the existence of a single 

construct that underlies a set of measured variables (Gerbing & Anderson, 1988; Hair et al., 

2006). 
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To adequately assess construct validity and unidimensionality, a contemporary analytical 

method was used, CFA, which is a subset of SEM. CFA is the preferred method because it is 

able to provide a stricter interpretation than the methods used in an exploratory analysis (i.e., 

item-total correlation and EFA) (Gerbing & Anderson, 1988). In general, CFA is a means of 

testing how well a priori factor structure and its respective pattern of loading match the actual 

data (Hair et al., 2006). Further, it can be used to refine an existing theoretical perspective, 

support an existing structure and test a known dimensional structure in additional populations 

(DiStefano and Hess, 2005). As noted above, EFA provides a preliminary factor structure of 

each construct, based on the factors extracted and the pattern of the loadings. To strengthen 

these results, CFA was used to further refine and support the identified factor structures. The 

process involves assessing how well the factor structure of each construct fits the data, and 

examining the model parameters to assess unidimensionality and construct validity. The factor 

structure is treated as a CFA model, so that it portrays a set of relationships that show how the 

measured variables represent a latent factor (Hair et al., 2006). The CFA model specifications 

are similar to those of the EFA; however, they differ in that the number of factors and the 

relations between the variables and factors have to be known and specified prior to the 

analysis (Hair et al., 2006). The following sections (4.8.1–4.8.2) provide details of the 

analysis. 

4.8.2 Assessment of model fit and estimation methods 

The key feature of the CFA is its ability to determine how well the specified factor model 

represents the data. This can be done by examining the model fit indices. In general, if the fit 

indices prove to be good, the model is accepted. However, models with unsatisfactory fit 

indices will usually be respecified to improve the model fit rather than rejected. Fit indices, 

decribed below, are also commonly classified as either absolute or incremental (Hoyle & 
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Panter, 1995). 

(1) Absolute fit indices are concerned with the degree to which the hypothesised model 

reproduces the sample (Shah & Goldstein, 2006). The most basic index of this type of 

measure are chi-square (χ2) statistics, which generally include the value of χ2, degree of 

freedom (df) and significance level (p-value). Non-significant χ2 conventionally indicates that 

the model fits the data, and thus the model is acceptable. Conversely, a significant χ2 

(p < 0.05) suggests that the model does not fit the data and should be rejected. Because of this 

traditional dichotomous rule, there are numerous ambiguities associated with interpreting χ2 

(Hoyle & Panter, 1995). In addition, χ2 itself is a function of the sample size; therefore, it is 

considered sensitive and biased, especially, when the sample size is large (Kline, 2005). In 

light of these issues, various other fit indices have been developed to quantify the degree of 

model fit (Shah & Goldstein, 2006). Some of the more common indices include relative 

chi-square (χ2/df), goodness of fit (GFI), adjusted-goodness of fit (AGFI), standardised root 

mean square residual (SRMR) and root mean square error of approximation (RMSEA). 

(2) Incremental-fit indices are concerned with the degree to which the model of interest is 

superior to two alternative models: (1) the null model, in which no covariances among the 

variables are specified, and (2) the model that fits perfectly with the data (Hoyle & Panter, 

1995; Shah & Goldstein, 2006). Some of the most popular incremental-fit indices include the 

normed-fit (NFI), Tucker-Lewis (TLI), comparative-fit (CFI) and incremental-fit (IFI) 

indices. 

To accurately calculate the model parameters and fit indices, an appropriate estimation 

method is required. There are a variety of estimation methods available, including maximum 

likelihood (ML), generalised least square (GLS), weighted least square (WLS), 
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asymptotically distribution free (ADF) and ordinary least square (OLS). The estimation 

method is generally selected based on the distributional property of the data, model 

complexity and sample size (Shah & Goldstein, 2006). The ML estimation method is the most 

widely used, followed by GLS (Hoyle & Panter, 1995; Garson, 2006). Both methods require 

the assumption of univariate and multivariate normalities. The WLS and ADF estimation 

methods do not assume a normal distribution, but require a very large sample size for accurate 

estimation. OLS is considered the most robust method and requires no distributional 

assumption; however, it does not provide fit indices and standard errors for estimates (Shah & 

Goldstein, 2006). 

Naturally, the assumption that data have a multivariate normal distribution is likely to be 

violated, since univariate normality is a prerequisite for multivariate normality. With regard to 

the issue of the sample size, although the 120 cases in this study are substantial enough to 

conduct EFA and SEM, explained in previous Section 3.6the number is considered relatively 

small to carry out CFA (i.e., less than 200; see Kline, 2005). In light of these issues, the ML 

estimation method is considered the most appropriate means. Although the ML estimation 

method requires the data distribution to have multivariate normality, West et al. (1995) found 

robustness under moderate nonnormality, even with a small sample size. Hoyle & Panter 

(1995) also confirmed the robustness of the ML method with a small sample and therefore 

supported its use. In addition, the data characteristics justified the use of the following model 

fit indices: χ2/df, GFI, TLI, CFI, IFI and RMSEA. According to the results of a simulation 

conducted by Shah & Goldstein (2006), these fit indices are not found to be substantially 

biased under nonnormality or with a small sample size when the ML estimation method is 

used. For the model to be considered to have an acceptable fit, all six indices are measured 

against the following criteria: 
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• χ2/df < 3.0 (Hair et al., 2006; Kline, 2005) 

• GFI, TLI, CFI and IFI > 0.90 (Garson, 2006; Hoyle & Panter, 1995) 

• RMSEA < 0.08 (Garson, 2006; Hair et al., 2006). 

4.9 Model Assessment  
 
4.9.1 Structural equation modelling overview 
 

The conceptual model developed earlier in Chapter 4 was assessed using SEM. SEM is an 

extension of the multivariate techniques, such as regression analysis; it allows the use of 

multiple indicators to measure unobserved variables (i.e., constructs), while taking into 

account measurement errors when statistically analysing data (Hair et al., 2006; Schumacker 

& Lomax, 2004). In general, SEM is primarily used to determine whether a theoretical (a 

priori) model is valid, by specifying, estimating and evaluating the linear relationships among 

a set of observed and unobserved variables (Shah & Goldstein, 2006). These linear 

relationships imply causal links, in which the estimated path coefficients can be used as the 

basis for hypothesis testing. Additionally, SEM has been used by many researchers (e.g., Jin 

et al., 2007; Leung & Chan, 2007; Mohamed, 2003) to examine theoretical models in the 

construction research field. 

 

Fundamentally, the model used for SEM can be viewed as a combination of a measurement 

model and a structural model (Figure 4-4). The former depicts the relationships between the 

variables and constructs, which can be used to determine whether the constructs are 

accurately measured. The latter represents the relationship between the constructs only, and is 

used to test the hypothesised relationships (Mohamed, 2003). 
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In this study, the analysis of the SEM tests the ‘structural model’ to examine and assess the 

relationships between the constructs (Anderson & Gerbing, 1988). This step requires the 

assessment of the model fit indices and parameter estimates, which are based on similar 

procedures as the CFA and its criteria. 

 

  

 

(a) Measurement model                           (b) Structural model 

Figure 4-4: Two key SEM components 
 
4.10 Structural Model Assessment  
 
4.10.1 Structural model specification and assessment criteria  
 

The structural model was assessed primarily to examine the relationships among constructs. 

The structural model was specified by replacing all double-headed arrows, which represent 

the correlations between the constructs, with single-headed (causal) arrows. These causal 

arrows signify the hypothesised relationships between the constructs, as presented in the 

conceptual model. Figure 4-5 shows the full structural model, which incorporates the factor 

structures and the hypothesised relationships. 

 
 

Co

Co

Co
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Figure 4-5: Structural model (initial model) 

 

The initial model is an unidentified and default model, unlikely to fit (see Figure 4-5). 

Therefore, a link was removed (C  A) for a fitting model. This first workable model is called 

Model 1 (see Figure 4-6). 
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Figure 4-6: Workable mode (Model 1) 
 

The SMA procedure includes an examination of model fit indices and the standardised path 

coefficients. It provides a basis on which to accept or reject the hypothesised relationships. 

The criteria for the model fit indices adopted in this analysis are described in the following 

paragraphs. 

 

The model was assessed using the CFA technique, conducted similarly to that performed in 

the previous chapter. The assessment of the model fit, convergent and discriminant validity 

and the unidimensionality are based on the following criteria: 

 

• Model fit indices: χ2/df < 3.00; GFI, TLI, CFI and IFI > 0.90; RMSEA < 0.08 (Garson, 
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2006; Hair et al., 2006; Hoyle & Panter, 1995; Kline, 2005). 

• Convergent validity: factor loadings > 0.50; t-values > 1.96 (significant at p < 0.05); 

R2 > 0.50 (Bollen, 1989; Hair et al., 2006; Koufteros, 1999). 

• Discriminant validity: correlation coefficients for each pair of construct less than 0.850 

(Kline, 2005). 

• Unidimensionality: fit indices of the factor model, specified as unidimensional, satisfy 

the above model fit criteria (Koufteros, 1999; Lu et al., 2007). 

 

For the hypothesised relationships to be supported, the standardised path coefficients need to 

be significant at the p < 0.05 level; greater than 0.30 is considered meaningful (Byrne, 2001; 

Chin, 1998). The following section presents the results of the SMA. 

 

4.10.2 Initial results of structural model assessment 

After the model, developed with ISM, was statistically tested using AMOS 7.0, it was found 

that the cause-and-effect relationships of all the variables used were not statistically 

significant. The values of the various fit indices, such as the GFI and CFI of the overall 

modelling, were less than 0.9 (0.887 and 0.754), but should be greater than 0.9 (Byrne, 2001). 

Also, the squared multiple correlations of the individually observed variables, that is, the 

R2-value of the predicted observed variables of the latent variables, were also less than 0.5.  

The initial results of the SMA are presented in Table 4-24 and Figures 4-6a and 4-6b. Overall, 

the model does not demonstrate goodness of fit (χ2 = 60.469, GFI = 0.887, TLI = 0.427, 

CFI = 0.754, IFI = 0.768 and RMSEA = 0.219), with poor fit indices. According to the results, 

only nine of the 12 path coefficients are statistically significant and meaningful (ranging from 

0.149 to 0.511). The three links that were non-significant, with a p-value greater than 0.05, 
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were removed from the model (i.e., A  P, P  T and I  T); see Table 4-25. 

The L construct was found to have a strong and positive influence on the S construct (0.385, 

p < 0.001). The S construct in turn was found to positively influence both the C and A 

constructs (0.35 and 0.252 respectively). The A construct was found to positively influence 

the C, I and T constructs (0.162, 0.308 and 0.511 respectively) but no significant linkage was 

found for P (0.124). Nevertheless, the P construct was found to be strongly and positively 

influenced by the C construct (0.236).  

The C construct was found to positively influence the I construct (0.401). The P construct was 

also found to positively influence the I construct (0.149) but no significant linkage was found 

for T (0.100). Finally, the T construct was found to have no significant linkage with the I 

construct (0.093, p > 0.05) either. 

These results suggest that the developed conceptual model, incorporating nine of the 12 

hypothesised relationships initially developed by ISM, is only partially supported by the data. 

Therefore, the model was further refined to identify the final model to best explain the data. 

The details and results of the model refinement are discussed in the following section. 
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Path 
(hypothesis) 
effect of 

  
On 

Standardised 
path 
coefficient 

Hypothesis 
testing 
results 

L  S 0.385 Supported 
S  C 0.350 Supported 
S  A 0.252 Supported 
A  C 0.162 Supported 
C  P 0.236 Supported 
C  I 0.401 Supported 
A  I 0.308 Supported 
A  P 0.124 Not supported 
A  T 0.511 Supported 
P  I 0.149 Supported 
P  T 0.100 Not supported 
I  T 0.093 Not supported 

Notes: χ2 = 60.469, GFI = 0.887, TLI = 0.427, CFI = 0.754, IFI = 0.768, RMSEA = 0.219 
** p < 0.01; *** p < 0.001; n.s. = Not significant. 

 
Table 4-24 - Structural model results (model 1) 



  
Page 145 

 
  

Figure 4-6a: Unstandardised estimates: initial structural model with standardised path 
coefficients (model 1) 
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Figure 4-6b: Standardised estimates: initial structural modelling with standardised path 
coefficients (model 1) 

4.10.3 Model refinement (from model 1 to model 2)  

A total of 12 paths derived from the ISM were tested but did not improve the model fit. 

However, according to Table 4-25, the modification index of A  P is 0.124, P  T is 0.100 

and I  T is 0.093, which are non-significant. Therefore, these three ‘insignificant’ linkages 

were removed. Table 4-26 illustrates the modification indices that indicate which linkages are 

feasible. The modification indices of the regression weights indicate that the linkage between 

L and A and between S and P are potentially significant. Therefore, these two linkages were 
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added to the model during the model refinement process.  

Most of the additional linkages are associated with L (see the independent enablers in the 

driving power–dependence diagram in Figure 4-2). It is necessary to impose two additional 

linkages, as L should be linked to A. In addition, S should be linked to P. These two linkages 

were therefore added to the refined model (Model 2). 

Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

KM strategies <--- Leadership 0.366 0.080 4.556 *** par_1 

KM processes & 
activities 

<--- KM strategies 0.282 0.099 2.843 0.004 par_2 

Organisational culture <--- KM strategies 0.350 0.086 4.076 *** par_3 

Organisational culture <--- 
KM processes & 
activities 

0.145 0.077 1.882 0.060 par_4 

People <--- Organisational culture 0.186 0.071 2.610 0.009 par_5 

People <--- 
KM processes & 
activities 

0.087 0.064 1.370 0.171 par_12 

Innovation <--- People 0.183 0.092 1.992 0.046 par_7 

Innovation <--- Organisational culture 0.387 0.073 5.276 *** par_10 

Innovation <--- 
KM processes & 
activities 

0.266 0.064 4.129 *** par_11 

Technology <--- People 0.152 0.119 1.283 0.200 par_6 

Technology <--- Innovation 0.116 0.106 1.095 0.273 par_8 

Technology <--- 
KM processes & 
activities 

0.546 0.088 6.199 *** par_9 

Standardised Regression Weights: (Group number 1 – Default model) 

   
Estimate 

KM strategies <--- Leadership 0.385 
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Estimate 

KM processes & activities <--- KM strategies 0.252 

Organisational culture <--- KM strategies 0.350 

Organisational culture <--- KM processes & activities 0.162 

People <--- Organisational culture 0.236 

People <--- KM processes & activities  0.124 

Innovation <--- People 0.149 

Innovation <--- Organisational culture 0.401 

Innovation <--- KM processes & activities 0.308 

Technology <--- People 0.100 

Technology <--- Innovation 0.093 

Technology <--- KM processes & activities 0.511 

Table 4-25 - Three non-significant linkages (p-values greater than 0.05)  

 

Regression Weights: (Group number 1 - Default model) 

   
M.I. Par Change 

KM processes & activities <--- Leadership 16.193 0.378 

Organisational culture <--- Leadership 4.382 0.165 

People <--- KM strategies 13.929 0.257 

Innovation <--- Leadership 5.400 0.152 

Table 4-26 - Modification Indices (group number 1 – default model) 

4.10.4 Model 2 

The results of the second SMA are presented in Tables 4aa and 4bb and Figure 4-6c. Overall, 

the model does not show goodness of fit (χ2 = 25.723, GFI = 0.946, TLI = 0.842, CFI = 0.925, 

IFI = 0.929, RMSEA = 0.115). The fit indices are poor. According to the results, only eight of 
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the 11 path coefficients are statistically significant and considered meaningful (which range 

from 0.150 to 0.570). Therefore, the three links that are non-significant with a p-value greater 

than 0.05 were removed from the model (i.e., S  A, A  C and C  P); see Table 4-28. 

Path (hypothesis) 
effect of 

  
On 

Standardised 
path 
coefficient 

Hypothesis 
testing 
results 

L  S 0.385 Supported 
S  C 0.350 Supported 
S  A 0.091 Not supported 
A  C 0.162 Not supported 
C  P 0.107 Not supported 
C  I 0.402 Supported 
A  I 0.309 Supported 
A  T 0.570 Supported 
P  I 0.150 Supported 
L  A 0.419 Supported 
S  P 0.409 Supported 

Notes: χ2 = 25.723, GFI = 0.946, TLI = 0.842, CFI = 0.925, IFI = 0.929 and RMSEA = 0.115;  
** p < 0.01; *** p < 0.001; n.s. = Not significant. 
Table 4-27 - Structural model results (model 2) 
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Figure 4-6c: Standardised estimates: 2nd structural modelling with standardised path 
coefficients (Model 2) 

4.10.5 Model refinement (from model 2 to model 3)  

A total of 11 paths derived from Model 2 were tested but did not improve the model fit. Table 

4-29 illustrates the modification indices showing which linkages are feasible. The 

modification indices of the regression weights indicate that the linkage between L and C and 

between L and I are potentially significant. Therefore, these two linkages were added to the 

model during the model refinement process. 

Most of the additional linkages are associated with L (see the independent enablers in the 
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driving power–dependence diagram in Figure 4-2). It is necessary to impose two additional 

linkages, as L should be linked to C and I. These two linkages were therefore added to the 

refined model (Model 3). 

Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

KM strategies <--- Leadership 0.366 0.080 4.556 *** par_1 

KM processes & 
activities 

<--- KM strategies 0.101 0.098 1.028 0.304 par_2 

KM processes & 
activities 

<--- Leadership 0.444 0.093 4.758 *** par_10 

Organisational culture <--- KM strategies 0.350 0.086 4.076 *** par_3 

Organisational culture <--- A 0.145 0.077 1.882 0.060 par_4 

People <--- Organisational culture 0.085 0.070 1.216 0.224 par_5 

People <--- KM strategies 0.322 0.070 4.626 *** par_11 

Innovation <--- People 0.183 0.091 2.003 0.045 par_6 

Technology <--- 
KM processes & 
activities 

0.609 0.080 7.573 *** par_7 

Innovation <--- Organisational culture 0.387 0.074 5.260 *** par_8 

Innovation <--- 
KM processes & 
activities 

0.266 0.064 4.151 *** par_9 

 

Standardised Regression Weights: (Group number 1 - Default model) 

   
Estimate 

KM strategies <--- Leadership 0.385 

KM processes & activities <--- KM strategies 0.091 

KM processes & activities <--- Leadership 0.419 

Organisational culture <--- KM strategies 0.350 

Organisational culture <--- KM processes & activities 0.162 
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Estimate 

People <--- Organisational culture 0.107 

People <--- KM strategies 0.409 

Innovation <--- People 0.150 

Technology <--- KM processes & activities 0.570 

Innovation <--- Organisational culture 0.402 

Innovation <--- KM processes & activities 0.309 

Table 4-28 - Three correlations that are non-significant (p-values greater than 0.05)  

 

Regression Weights: (Group number 1 - Default model) 

   
M.I. Par Change 

Organisational culture <--- Leadership 4.382 0.165 

Innovation <--- Leadership 5.400 0.152 

Table 4-29 - Modification indices (group number 1 - default model) 

4.10.6 Model 3 

The results of the third SMA are presented in Tables 4dd and 4ee and Figure 4-6d. Overall, 

Model 3 shows goodness of fit (χ2 = 14.727, GFI = 0.968, TLI = 0.966, CFI = 0.982, 

IFI = 0.983 and RMSEA = 0.053). The fit indices are good. According to the results, all 10 

path coefficients are statistically significant and considered meaningful (ranging from 0.142 

to 0.570). No non-significant correlation was found.  

 

 



  
Page 153 

 
  

Path (hypothesis) 
effect of 

  
On 

Standardised 
path 
coefficient 

Hypothesis 
testing 
results 

L  S 0.385 Supported 
S  C 0.286 Supported 
C  I 0.341 Supported 
A  I 0.223 Supported 
A  T 0.570 Supported 
P  I 0.142 Supported 
L  A 0.454 Supported 
S  P 0.451 Supported 
L  C 0.272 Supported 
L   I 0.236 Supported 

Notes: χ2 = 14.727, GFI = 0.968, TLI = 0.966, CFI = 0.982, IFI = 0.983, RMSEA = 0.053;  
** p < 0.01; *** p < 0.001; n.s. = Not significant. 
Table 4-30 - Structural model results (model 3) 
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Figure 4-6d: Standardised estimates: 3rd structural modelling with standardised path 
coefficients (model 3) 

4.10.7 Model refinement (from model 3 to model 4)  

Based on judgement and the refinement process, an additional path was added between I and 
T (see Table 4-33). 
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Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

KM strategies <--- Leadership 0.366 0.080 4.556 *** par_1 

Organisational culture <--- KM strategies 0.286 0.088 3.253 0.001 par_2 

KM processes & 
activities 

<--- Leadership 0.481 0.087 5.561 *** par_7 

People <--- KM strategies 0.355 0.064 5.509 *** par_8 

Organisational culture <--- Leadership 0.258 0.084 3.095 0.002 par_9 

Innovation <--- People 0.172 0.087 1.977 0.048 par_3 

Technology <--- 
KM processes & 
activities 

0.609 0.080 7.573 *** par_4 

Innovation <--- Organisational culture 0.325 0.073 4.455 *** par_5 

Innovation <--- 
KM processes & 
activities 

0.190 0.067 2.827 0.005 par_6 

Innovation <--- Leadership 0.213 0.076 2.791 0.005 par_10 

Standardised Regression Weights: (Group number 1 - Default model) 

   
Estimate 

KM strategies <--- Leadership 0.385 

Organisational culture <--- KM strategies 0.286 

KM processes & activities <--- Leadership 0.454 

People <--- KM strategies 0.451 

Organisational culture <--- Leadership 0.272 

Innovation <--- People 0.142 

Technology <--- KM processes & activities 0.570 

Innovation <--- Organisational culture 0.341 

Innovation <--- KM processes & activities 0.223 

Innovation <--- Leadership 0.236 

Table 4-31 - No non-significant correlations  
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4.10.8 Model 4 

The results of the fourth SMA are presented in Tables 4ff and 4gg and Figure 4-6e. Overall, 

Model 4 shows goodness of fit (χ2 = 12.569, GFI = 0.971, TLI = 0.974, CFI = 0.988, 

IFI = 0.988, RMSEA = 0.046). The fit indices are good. According to the results, all 11 path 

coefficients are statistically significant and considered meaningful (ranging from 0.121 to 

0.518). No non-significant correlation was found.  

Path (hypothesis) 
effect of 

  
On 

Standardised 
path 
coefficient 

Hypothesis 
testing 
results 

L  S 0.385 Supported 
S  C 0.286 Supported 
C  I 0.341 Supported 
A  I 0.223 Supported 
A  T 0.518 Supported 
P  I 0.142 Supported 
L  A 0.454 Supported 
S  P 0.451 Supported 
L  C 0.272 Supported 
L   I 0.236 Supported 
I  T 0.121 Supported 

Notes: χ2 = 12.569, GFI = 0.971, TLI = 0.974, CFI = 0.988, IFI = 0.988, RMSEA = 0.046; 
** p < 0.01; *** p < 0.001; n.s. = Not significant. 
Table 4-32 - Structural model results (model 4) 
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Figure 4-6e: Standardised estimates: 4th structural modelling with standardised path 
coefficients (model 4) 
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Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

KM strategies <--- Leadership 0.366 0.080 4.556 *** par_1 

Organisational culture <--- KM strategies 0.286 0.088 3.253 0.001 par_2 

KM processes & activities <--- Leadership 0.481 0.087 5.561 *** par_7 

People <--- KM strategies 0.355 0.064 5.509 *** par_8 

Organisational culture <--- Leadership 0.258 0.084 3.095 0.002 par_9 

Innovation <--- People 0.172 0.087 1.977 0.048 par_3 

Innovation <--- Organisational culture 0.325 0.073 4.455 *** par_5 

Innovation <--- Processes & activities 0.190 0.067 2.827 0.005 par_6 

Innovation <--- Leadership 0.213 0.076 2.791 0.005 par_10 

Technology <--- Processes & activities 0.552 0.087 6.347 *** par_4 

Technology <--- Innovation 0.151 0.102 1.482 0.138 par_11 

Standardised Regression Weights: (Group number 1 - Default model) 

   
Estimate 

KM strategies <--- Leadership 0.385 

Organisational culture <--- KM strategies 0.286 

KM processes & activities <--- Leadership 0.454 

People <--- KM strategies 0.451 

Organisational culture <--- Leadership 0.272 

Innovation <--- People 0.142 

Innovation <--- Organisational culture 0.341 

Innovation <--- KM processes & activities 0.223 

Innovation <--- Leadership 0.236 

Technology <--- KM processes & activities 0.518 

Technology <--- Innovation 0.121 

Table 4-33 - Linkage between I and T added (no non-significant correlations with 

p-values > 0.05) 
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       Hierarchical Model 

Fit Index 1 2 3 4 

χ2 60.469 25.723 14.727 12.569 

GFI 0.887 0.946 0.968 0.971 

RFI 0.388 0.766 0.878 0.886 

CFI 0.754 0.925 0.982 0.988 

IFI 0.768 0.929 0.983 0.988 

RMSEA 0.219 0.115 0.053 0.046 

AIC 98.469 61.723 48.727 48.569 

Notes: n.s. = Not significant at p < 0.05 level. 

Table 4-34 - Comparison of fit indices of hierarchical models 

Table 4-34 compares the fit indices of the four hierarchical models. All of the χ2 differences 

are not significant at p < 0.05, suggesting that the model parameters do not significantly differ 

from each other. 

In terms of the results of the Model 4 (Table 4-32 above), all of the standardised path 

coefficients are highly significant, ranging from 0.121 to 0.518. It is statistically established 

that L leads to S, C, I and A; further, S influences P and C, and these enablers (P, C and A) 

affect I. I then influences T. The standardised path coefficients and fit indices are shown in 

Table 4.10. The overall fit of the model is adequate, with a GFI of 0.971 and CFI of 0.988. 

The Bollen-Stine bootstrap values, tested based on 1,000 bootstrap samples, indicated that the 

model fit is better in 684 of the bootstrap samples, with a poor fit or failure to fit in 316 of the 

bootstrap samples. In addition, the null hypothesis was tested to determine if the model is 

correct; the p-value for the Bollen-Stine bootstrap was 0.317, indicating that the final path 

model fits the data very well.  
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    Original Model (Model 1)         Final Model (Model 4) 

Path Standardised path 

coefficient 

t-values 

8.102 (right-tail) 

+/-8.827(two tailed)  

Standardised path 

coefficient 

t-values 

0.703 (right-tail) 

+/-1.224(two tailed) 

L  S 0.385  0.385  

S  C 0.350  0.286  

S  A 0.252  <<<path 

removed>>> 

 

A  C 0.162  <<<path 

removed>>> 

 

C  P 0.236  <<<path 

removed>>> 

 

C  I 0.401  0.341  

A  I 0.308  0.223  

A  P 0.124  <<<path 

removed>>> 

 

A T 0.511  0.518  

P  I 0.149  0.142  

P  T 0.100  <<<path 

removed>>> 

 

I  T 0.093  0.121  

L  A <<<<does not 

exist>>>> 

 0.454  

L  C <<<<does not 

exist>>>> 

 0.272  

L  I <<<<does not 

exist>>>> 

 0.236  

S  P <<<<does not 

exist>>>> 

 0.451  

Notes: ** p < 0.01; *** p < 0.001; n.s. = Not significant. 
Table 4-35 - Standardised path coefficients and t-values of the original and final models 
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4.10.9 Final model 

Based on the refinement of the understanding of the KM-enabler relationships in Model 4, a 

re-layout of the constructs is formulated as the final model (see Figure 4-6f). 

 

Notes: GFI = 0.971; TLI = 0.974; CFI = 0.988; IFI = 0.988; RFI = 0.886; 
RMSEA = 0.046; AIC = 48.569; χ2 = 12.569 

Figure 4-6f: Final model 
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Notes for Model (Default model) 

Computation of degrees of freedom (Default model) 

Number of distinct sample moments: 28 

Number of distinct parameters to be estimated: 18 

Degrees of freedom (28 − 18): 10 

Result (Default model) 

Minimum achieved 
χ2 = 12.569 
Degrees of freedom = 10 
Probability level = 0.249 

 

Estimates (Group number 1 - Default model) 

Scalar Estimates (Group number 1 - Default model) 

ML Estimates 

Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

KM strategies <--- Leadership 0.366 0.080 4.556 *** par_7 

Processes & activities <--- Leadership 0.481 0.087 5.561 *** par_1 

Organisational culture <--- Leadership 0.258 0.084 3.095 0.002 par_3 

Organisational culture <--- KM strategies 0.286 0.088 3.253 0.001 par_8 

People <--- KM strategies 0.355 0.064 5.509 *** par_10 

Innovation <--- Organisational culture 0.325 0.073 4.455 *** par_4 

Innovation <--- Processes & activities 0.190 0.067 2.827 0.005 par_6 

Innovation <--- People 0.172 0.087 1.977 0.048 par_9 

Innovation <--- Leadership 0.213 0.076 2.791 0.005 par_11 

Technology <--- KM processes & activities 0.552 0.087 6.347 *** par_2 

Technology <--- Innovation 0.151 0.102 1.482 .138 par_5 
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Standardised Regression Weights: (Group number 1 - Default model) 

   
Estimate 

KM strategies <--- Leadership 0.385 

KM processes & activities <--- Leadership 0.454 

Organisational culture <--- Leadership 0.272 

Organisational culture <--- KM strategies 0.286 

People <--- KM strategies 0.451 

Innovation <--- Organisational culture 0.341 

Innovation <--- KM processes & activities 0.223 

Innovation <--- People 0.142 

Innovation <--- Leadership 0.236 

Technology <--- KM processes & activities 0.518 

Technology <--- Innovation 0.121 

Variances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

Leadership 
  

0.192 0.025 7.714 *** par_12 

re2 
  

0.148 0.019 7.714 *** par_13 

re1 
  

0.172 0.022 7.714 *** par_14 

re6 
  

0.085 0.011 7.714 *** par_15 

re3 
  

0.136 0.018 7.714 *** par_16 

re5 
  

0.092 0.012 7.714 *** par_17 

re4 
  

0.164 0.021 7.714 *** par_18 

 

The modification indices indicate that the model fits the data very well. 

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 
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Model NPAR CMIN DF P CMIN/DF 

Default model 18 12.569 10 0.249 1.257 

Saturated model 28 0.000 0 
  

Independence model 7 230.564 21 0.000 10.979 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model 0.009 0.971 0.920 0.347 

Saturated model 0.000 1.000 
  

Independence model 0.057 0.562 0.416 0.421 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 

Default model 0.945 0.886 0.988 0.974 0.988 

Saturated model 1.000 
 

1.000 
 
1.000 

Independence model 0.000 0.000 0.000 0.000 0.000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model 0.476 0.450 0.470 

Saturated model 0.000 0.000 0.000 

Independence model 1.000 0.000 0.000 

NCP 

Model NCP LO 90 HI 90 

Default model 2.569 0.000 15.858 

Saturated model 0.000 0.000 0.000 

Independence model 209.564 164.436 262.151 

FMIN 
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Model FMIN F0 LO 90 HI 90 

Default model 0.106 0.022 0.000 0.133 

Saturated model 0.000 0.000 0.000 0.000 

Independence model 1.938 1.761 1.382 2.203 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model 0.046 0.000 0.115 0.472 

Independence model 0.290 0.257 0.324 0.000 

AIC 

Model AIC BCC BIC CAIC 

Default model 48.569 51.164 98.744 116.744 

Saturated model 56.000 60.036 134.050 162.050 

Independence model 244.564 245.573 264.077 271.077 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model 0.408 0.387 0.520 0.430 

Saturated model 0.471 0.471 0.471 0.505 

Independence model 2.055 1.676 2.497 2.064 

HOELTER 

Model 
HOELTER 

0.05 
HOELTER 

0.01 

Default model 174 220 

Independence model 17 21 

 

Table 4-36 - Structural model results (final model) 
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Next Chapter 
 

In the next chapter, the results are discussed after a comparison is conducted between the ISM 

and the final model for the seven enablers. 
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Chapter 5 Discussion of Results 
 
Structure and Objectives of Chapter 5 

 

This section discusses the results and findings of the ISM and factor analysis. The linkages of 

the seven KM enablers are also interpreted. Following the identification of the seven enablers, 

the relationships among them are elaborated and their influences addressed. Finally, the 

comparison between the empirical model and ISM conceptual model is discussed in detail. 

 
5.1 Driving Power and Dependence Diagram 
 

To realise KM implementation in large construction organisation, senior managers identify 

the appropriate KM enablers, so that they can effectively incorporate them. This process 

should be structured sufficiently to determine the key factors to achieve the prerequisite KM 

success and facilitate the realisation of other enablers. An analysis of the interaction among 

the enablers was performed through ISM. A hierarchy of actions that management needs to 

implement to realise the successful implementation of KM was identified. A driver power–

dependence matrix is illustrated previously in Figure 4.2 provides valuable insights into the 

influence and interdependence among the enablers. The major findings are as follows: 

 

1. There is no autonomous enabler. Autonomous variables generally appear as weak 

drivers. They lead to weak dependence and are relatively disconnected from a system. 

These variables do not have much influence on the other variables in a system. Since 

there is no autonomous enabler, all enablers considered in this study influence the 

other variables in the system. 

 

2. Three enablers—people, innovation and technology—are weak drivers. They are strongly 

dependent on other enablers. They are at the lowest levels of the ISM hierarchy (Figure 5-2). 
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3. Two enablers—organisational culture and process and activities—have strong driving 

power as well as strong dependence. They are at the middle level of the ISM hierarchy 

(Figure 5-2). 

 

4. Two enablers—leadership and strategies—are at the top level of the ISM hierarchy, with 

strong driving power. They help organisations to achieve their desired objectives and are 

classified as independent enablers or drivers. Enablers with higher driving power are more 

strategically oriented. Thus, successful implementation of KM can be realised by 

continuously improving these driving enablers. 

 

In short, P, I and T are high dependent enablers, whereas C and A, and L and S are strong 

linkage and independent enablers, respectively. 

 

5.2 ISM of KM Enablers 
 
5.2.1 General insights 
 

The research results show that leadership and KM strategies are the main driving factors for 

construction organisations in Hong Kong to successfully realise KM. Leadership as an 

enabler implies support and active participation from senior executives in KM initiatives. 

Leadership also ensures that KM initiatives have a strategic focus, facilitated by KM 

strategies. 

 

It is initially argued in this study that, based on past research, cause and effect in IT is 

separate in time and more exaggerated in the context of KM. The research findings, as shown 

in Figure 5.1, identified various levels of KM to reach intermediate targets, such as process 
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and activities, organisational culture and people. Therefore, it is clear that the separation 

between cause and effect in KM systems is more pronounced. For instance, this finding 

shows that innovation can be accomplished after process and activities, organisational culture 

and people are in place. Establishing and using these three enablers is gradual and 

time-consuming. Further, the resultant innovation and technology will gradually transfer 

knowledge among staff members, but the actual impacts on business performance take time to 

come to light. 

 
Figure 5-1: ISM of KM enablers 

 
5.2.2 Discussion 

 

Research results show that leadership and strategies are the main driving enablers, depending 

on which can achieve successful KM. With the help of leadership, KM initiatives will gain 

support and involve active participation of the senior executives of the organisation. 
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Leadership also ensures that KM initiatives have a strategic focus, and must be facilitated by 

KM strategies if KM is to be successful. The greater importance of this approach from an 

organisational standpoint is the emergence of this logical flow of causal influences. The 

influence is not only logically consistent but a view that is owned and shared by the staff who 

created the view. The contextual relevance of this approach has significant implications for 

practice. The results show that competent leadership of KM initiatives combined with the 

support from an appropriate strategy leads to process and activities and organisational culture 

required for successful KM initiatives. KM processes and activities assist in developing 

technology, people and innovation for sharing and archiving knowledge. Organisational 

culture assists in developing people and innovation for sharing and archiving knowledge. In 

addition, process and activities and organisational culture positively influence collaboration 

and trust, for knowledge sharing and generating new knowledge. 

 

Figure 5-1 also shows that leadership leads KM strategies to formalise KM-related functions, 

and consequently, develop process and activities. Since, resource integration, efficient and 

effective use of resource utilisation and implementation of plans to bring stability – important 

tenets of management – help manage complexity associated with these processes, 

standardisation of these processes is aimed at improving efficiency and effectiveness. The 

next logical step would to utilise technology to streamline and digitalise these process and 

activities to determine the success of KM initiatives. Results show that process and activities 

promote collaboration and the simplified workflow environment enhances innovation 

available for knowledge transfer. Organisational culture encourages open and transparent 

communication among staff, leading to increased collaboration and knowledge sharing at 

hierarchical levels of the organisation, which in turn, leads to knowledge sharing. Increased 

communication with the aid of process and activities and technology make it relatively easier 

to enhance collaboration. 
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5.2.3 Inductive approach 

 

From an organisational standpoint, an inductive approach is important because it leads to the 

emergence of a logical flow of causal influences that are not only logically consistent but a 

view that is owned and shared by the staff who created the view. The contextual relevance of 

this approach has significant implications for KM practices. 

 

In addition, process and activities and the organisational culture lend support in positively 

influencing the collaboration of people and trust for knowledge sharing and generating new 

knowledge. Figure 5-2 shows that leadership leads to strategies to formalise KM-related 

functions, and consequently, develop process and activities. Since resource integration, 

utilisation of resources and implementation of plans to bring about stability – all important 

tenets of management – help to manage the complexities associated with process and 

activities, standardisation will improve both efficiency and effectiveness.  

 

The next logical step would be to utilise technology to streamline and digitalise these process 

and activities to contribute to the success of KM initiatives. The results show that process and 

activities promote collaboration among people. This makes logical sense: a 

streamlined/simplified workflow environment enhances innovation to transfer knowledge. 

 

An organisational culture encourages open and transparent communication among staff. This 

leads to increased collaboration and knowledge sharing within the hierarchical levels of the 

organisation, resulting in knowledge sharing. Increased communication, with the aid of 

process and activities and technology, further enhances collaboration. 
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5.2.4 Givens, mediators and ends 

 

The ISM of KM enablers (Figure 5-1) can be interpreted in terms of domains, mediators and 

trailers in a KM effort. The elements at the top can be considered a set of domains. These 

‘domains’, from a management standpoint, are treated as aspects that have to be in place. It is 

generally difficult to put them in place in a short or medium timeframe. They can be thought 

of as aspects that are necessary (though not sufficient) for KM to succeed. In our model, 

leadership and strategies are considered a set of domains. The elements at the bottom are 

classified as the ‘trailers’. Technology, people and innovation are the trailers in the KM effort 

in the context of construction organisations. These are the elements that form the desired 

outcomes of the KM intervention; in other words, these can form the basis of outcome metrics 

for KM evaluation. ‘Mediators’ are elements that appear between the domains and the trailers. 

From a practitioner perspective, these elements that can be controlled, manipulated or 

developed to form the link between the domains and the trailers. Process and activities and 

organisational culture of the KM effort are all aspects that helps translate the domains into 

trailers. From the standpoint of enablers, this approach allows us to understand how each of 

these elements can behave as an enabler or inhibitor to the KM effort. For instance, the 

weakness of an element makes it an inhibitor while the strength of that very same element 

makes it an enabler. As a case in point, strong and effective leadership leads to strategies and 

process and activities of the KM effort. However, weaknesses in leadership will dilute support 

for strategies and process and activities. This approach shows the dual nature of elements in 

terms of whether they are enablers or inhibitors in the KM effort. It also shows that it may not 

be useful to normatively classify elements as facilitators or inhibitors. These results have 

several implications. To build a successful KM initiative, organisations need to secure 

leadership (top management involvement) first. Next, the selection of a competent and 

committed leader is important for the initiative because the leader plays a critical role in 
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securing the implementation of strategy and organisational culture to accomplish KM goals 

and objectives. Organisations must recognise that developing an organisational culture that 

promotes communication and trust among people facilitates accomplishing KM goals, such as 

collaboration and knowledge sharing. However, developing and nurturing a culture of 

openness and trust is a gradual process. Once KM is implemented, it is imperative that KM 

should maintain the KM strategy (strategic focus), and the platform of the content for 

meaningful collaboration. 

 

5.3 Model Summary and Discussion 
 

 
Notes: GFI = 0.971; TLI = 0.974; CFI = 0.988; IFI = 0.988; RFI = 0.886; RMSEA = 0.046; AIC = 48.569; 

Chi-square = 12.569 

Figure 5-2: Final model of KM enablers  
 

Figure 5-2 demonstrates the leadership simultaneously leads four enablers: strategies, 
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organisational culture, process and activities and innovation. This implies that active 

participation of top management is a prerequisite for effective KM implementation, precisely, 

a hub-and-spoke structure in which all KM enablers are routed out of central leadership. 

Leadership plays a critical role in securing funds for supporting innovation and building a 

knowledge-sharing culture, with the support from appropriate strategies and process and 

activities to accomplish KM goals. 

 

Strategies positively influence people’s creation of new knowledge, which, in turn, influences 

the level of innovation via the use of creation output such as the number of created ideas or 

patents. In addition, strategies assist in developing organisational culture, as a collaborative 

culture is highly significant in knowledge creation. Collaborative culture affects knowledge 

creation by increasing knowledge exchange and helps organisations better implement KM 

practices and generate innovative ideas for products and services. 

 

Activities include creating new knowledge and transferring knowledge. Adopting best 

practices and standardisation of the processes is aimed at continuous improvement. 

Knowledge creation requires creativity and less emphasis on work rules. A flexible working 

approach contributes positively to talent retention, which in turn, helps fill the knowledge 

pool.  

 

The next step is to utilise technologically facilitated communication, such as groupware, 

intranet, communities of practices and videoconferencing to streamline process and activities 

and disseminate new ideas in an attempt to enhance collaboration among staff members. 

 

From the EFA, CFA and SEM results, it was found that seven of the 12 path coefficients for 

the hypothesised effect of one construct on the other are statistically significant. The effect of 
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C on P is insignificant, with a path coefficient of 0.107. This C –> P link was therefore 

removed from the model (refer to Figure 5-1). The striking feature of this KM-enabler 

relationship, which differs from other previous research results, appears to be a breakthrough 

in the KM literature. It is, indeed, a unique situation in the local construction industry. The 

local industry has its own characteristics, such that the vast majority of projects and/or 

infrastructure projects are purely project-based, multicultural and non-culture driven. In the 

construction context, especially for infrastructure or mega infrastructure, the management 

team comprises team members of multinational expertise and experience, of different cultures, 

and is not temporary in nature. Therefore, the culture-driven effect to achieve project goals is 

relatively weak. The highly commercialised projects in Hong Kong limit the degree of 

creativity, but complicates mindset, values, patterns of behaviour and perceptions, rendering 

culture-driven projects well-nigh impossible. Perhaps this offers a plausible reason to explain 

why there is little or even no effect of a single organisational culture on people in the local 

construction industry. In such circumstances, it takes a long time to develop or establish trust, 

an important element of culture, in the organisation and among the people involved in the 

projects. It follows that there is a clear lack of long-term firm commitment from the top to the 

bottom of an organisation to achieve project goals. A classic example is the safety culture in 

Hong Kong: the construction industry in Hong Kong is one of the hazardous trades as far as 

safety at work is concerned. More importantly, given the multinational nature of 

infrastructure projects, particularly joint venture (JV) projects, of mainland China, Hong 

Kong, the UK and the US, the JV organisational culture is highly influenced by the dominant 

national culture of the management team in China. It is generally acknowledged that Hong 

Kong culture originated in China but was influenced by British colonialism. After the 1997 

handover, Chinese culture has remained influential to certain extent. It is therefore broadly 

concluded that there is little influence or effect of organisational culture on people, as shown 

in the results of this study. 
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5.4 Comparison between the Empirical Model and the ISM Conceptual Model 

 
    Original Model (ISM)       Final Model (Fitted)  

Paths Standardised Path 

Coefficients 

t-values 

8.102 (right-tail) 

+/-8.827(two tailed) 

Standardised Path 

Coefficients 

t-values 

0.703(right-tail) 

+/-1.224(two tailed) 

L  S 0.385  0.385  

S  C 0.350  0.286  

C  I 0.401  0.341  

A  I 0.308  0.223  

A T 0.511  0.518  

P  I 0.149  0.142  

I T 0.093  0.121  

S  A 0.252  <<<path 

removed>>> 

 

A  C 0.162  <<<path 

removed>>> 

 

C  P 0.236  <<<path 

removed>>> 

 

A  P 0.124  <<<path 

removed>>> 

 

P  T 0.100  <<<path 

removed>>> 

 

L  A <<<<does not 

exist>>>> 

 0.454  

L  C <<<<does not 

exist>>>> 

 0.272  

L  I <<<<does not 

exist>>>> 

 0.236  

S  P <<<<does not 

exist>>>> 

 0.451  

Notes: ** p < 0.01; *** p < 0.001; n.s. = Not significant. 

 
Table 5-1 - Standardised path coefficients and t-values of ISM model for enablers and final 
model 
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5.4.1 Interpretation of three types of links 

 
5.4.1.1 Common links appearing in both ISM and SEM path models 
 

Based on the statistically tested results in Table 5-1, the overarching hypothesis that the seven 

interrelated enabler constructs (L, S, C, A, P, I and T) in the model developed via Interpretive 

Structural Modelling (ISM) was not supported. According to the results, only seven path 

coefficients are statistically significant and considered meaningful (which range from 0.121 to 

0.518). In turn, the hypothesis was only partially supported by the data. The seven confirmed 

links (LS; SC; CI; AI; AT; PI; IT) are consistent with the findings of 

previous research in the literature and the empirical study. 

 

1st link (L  S) is consistent with the findings from an empirical study (Theriou et al., 2011), 

which highlights that leadership is statistically supported as the vital factor of KM. 

Leadership plays a critical role in KM initiatives. Leaders should first believe and then 

support, wholeheartedly, strategies (S), which can lead to an internal environment where 

knowledge capture, creation and sharing and transfer of knowledge flourish.  

 

2nd link (SC) is also consistent with the literature (Gold et al., 2001; Choi, 2002; Lee et al., 

2012). This link highlights the critical role that culture plays when starting KM strategies 

because culture can hamper the acceptance and embracing of KM practices in the 

organisation. KM is a ‘culturally-dependent process’. 

 

3rd link (C  I) tallies with the findings from an empirical study conducted by Lau & Ngo 

(2004), who uncovered the role of organisational culture in intervening in the relationship 

between the human resource system and product innovation. Such a pattern of relationships 

depicted in the model underlies the importance of organisational culture, which appears to 
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function as a portal for the effective diffusion of innovation.  

According to Robbins (2005), Gan (2006), Rahmatollah et al. (2010) & Girard et al. (2011), 

collaborative culture is highly significant in knowledge creation. Collaborative culture affects 

knowledge creation through increasing knowledge exchange and helps organisations in better 

implementation of KM practices.  

 

The above result reinforces the findings from other studies highlighting the vital role of 

organisational culture in the management of innovation in firms (Egbu et al., 1998; Hartmann, 

2006b). Without a culture of innovation, it is unlikely that creative ideas will be transformed 

into innovative products. In the same manner, even though an organisation decides to adopt a 

particular innovation, such innovation is not likely to be fully utilised if employees perceive 

no encouragement or support from the organisation. Therefore, to unleash and exploit the 

innovative capacity that team members and managers/supervisors possess, it is imperative 

that the organisation ensures the culture for innovation is in place, and can be perceived by all 

members rather than simply being enshrined in firm policy. 

 

4th link (A  I) is consistent with the findings of previous research such as Chaturvedi & 

Chataway (2006), Cabrera et al. (2006) and Pawar & Lawani (2008), whose findings suggest 

that knowledge creation requires creativity and less emphasis on work rules. The results of 

this study highlight the relationship between knowledge creation (A) and organisational 

creativity and innovation. This relationship, however, has received relatively little attention, 

despite its high potential (Vicari et al., 2000). 

 

Our results reinforce findings from other studies highlighting the vital role of KM processes 

and activities, which positively affect innovation (Bennett & Gabriel, 1999; Carneiro, 2000; 

Darroch & MacNaughton, 2002; Cavusgil, 2003; Chang & Ahn, 2005; Lin & Lee, 2005; 
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Zhou & Uhlaner, 2009; Chilton & Bloodgood, 2010). Given the higher level of competition 

and complexity of business environment, to favour acquisition, transfer and utilisation of 

knowledge should be a key objective for organisations, since these activities significantly 

contribute to business innovation.  

 

5th link (A  T) is consistent with the findings of previous research such as Karacapilidis 

and Adamides (2006), Ward (2007) and Hopsapple & Jones (2007), who highlighted 

technology’s role, including tools and capabilities, which assist organisations to effectively 

manage knowledge through the organisational KM process and activities (A). Technology 

speeds up the pace of knowledge creation and assists in the process of building organisational 

memory.  

 

Our results reinforce the findings of other studies highlighting the vital role process and 

activities play in making knowledge available inside the organisation, useful or easy for 

people to use. Effective application of knowledge increases efficiency and reduces cost (Choi, 

2002; Gold et al., 2001; Hsieh, 2007; Lee & Choi, 2003).  

 

6th link (P  I) is consistent with the findings of previous research such as Wong & 

Aspinwall (2005) and Rehman et al. (2010), who asserted that the retention and hiring of 

knowledgeable employees (P) help organisations to remain competitive. Knowledgeable 

people expand the organisation’s capabilities, make operations more efficient and facilitate 

knowledge reuse among personnel via organisational communication. Hiring and retention of 

knowledgeable people is vital for exchange of ideas and knowledge. This can also help better 

understand the commercial activities and needs of clients. 

 

Our result reinforces the findings of other studies highlighting that people are a significant 
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part of KM and of an organisation because they are the source of creativity (Bozbura, 2007.) 

 

7th link (I  T) is consistent with the findings of previous research such as Freeman (1991) 

and Goh (2005), who highlighted the case of acquisition and dissemination of knowledge by 

Siemens, who use internet and intranet networks to combine employees’ abilities with 

technical expertise of all areas of the organisation to acquire and disseminates the patent 

portfolio. In this case, from the analysis of the CSFs of 40 innovations, the external sources of 

technical expertise combined with in-house basic research to facilitate external linkages were 

crucial in explaining successful innovation. Therefore, it is recommended that organisations 

should use technologically facilitated communication (communities of practice) to enable the 

dissemination of creative ideas. 

 
5.4.1.2 Links appearing only in the SEM path model 
 

This section presents the findings of five links that appear in the SEM path model but not in 

the ISM model. Five links (SA, AC, CP, AP and PT) are not statistically 

significant. These five links have been omitted during model refinement. Because of 

duplication, as explained earlier in the ISM analysis, a number of links were eliminated. 

These five omitted links are not consistent with the findings of the previous research and 

empirical studies. 

 

1st link (SA) clearly indicates that the strategies construct exerts no credible evidence to 

show the S is related to A (i.e., r ≠ 0). This is not consistent with the findings of previous 

research such as Choi (2002), Hsieh (2007) and Keskin (2005). 

 

This finding reveals that ‘system’ KM strategy is not statistically significantly related to 

process and activities. It seems that IT tools do not support all modes of processes directly. 
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Although groupware, intranet or videoconferencing can help collaborative work, this 

technologically facilitated communication cannot replace face-to-face contact for tacit 

knowledge transfer (Howells, 2000). Accessing tacit knowledge, such as knowledge inside 

employees’ heads, is not possible simply by using an intranet or database (DeTienne et al., 

2001). That is, the current state of IT may not affect socialisation, externalisation or 

internalisation directly. 

 

2nd link (AC) implies that the A construct has no credible evidence showing the A is 

related to the C construct. According to Kozlowski & Ilgen (2006), Zhang et al. (2007), 

Coleman & Levine (2008) and Levy (2009), the interactivity between staff of the organisation 

is a must for KM practice implementation. At each step of the KM process, teamwork is 

important.  

 

Again, this finding is not consistent with the findings of previous researchers. A likely 

explanation for such a finding is that organisations may not be significantly supporting 

collaborative culture and trust for knowledge sharing in knowledge-related activities (A) in 

terms of teamwork. 

 

3rd link (CP) implies that the C construct exists no credible evidence to show the C is 

related to the P construct.This is not consistent with the findings of previous researchers. A 

reasonable explanation for such a finding is that when organisations do not encourage lower 

hierarchical and a decentralised environment, employees (P) and other stakeholders tend to 

believe that ‘knowledge is power’. 

 

Many important issues related to P, such as individual rewards and motivations, are included 

in the C construct. This might explain why it proved to be statistically insignificant. 
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4th link (AP) implies that the A construct exertsno credible evidence showing the A 

construct is related to the P construct. This is not consistent with the findings of previous 

research. A valid explanation for such a finding is that activities do not attempt to break out of 

traditional corporate hierarchy and do not encourage people to share knowledge. Without an 

environment in which people flourish, they will not attempt to create new knowledge. 

 

Knowledge in construction calls for a close examination of insights generated in each 

individual project, such as schedules, budgets, plant layout, milestones, meeting minutes and 

training manuals (Desouza & Evaristo, 2004). Individual project members need to know 

when, what, how, where and why something is being done and by whom, with the goal being 

to promote the efficient and effective coordination of activities. From the macro perspective, 

an organisation must have an inventory of all projects under way (via A) at any given time, or 

knowledge about projects. This aids project preparation and planning and controlling of 

resources to maximise utilities. It is common for such knowledge to be generated at regular 

intervals, via weekly, monthly or bi-monthly reports. Knowledge from projects is also gained 

from post-hoc analysis and audits of key insights generated from the execution of projects. 

This knowledge is a key determinant of future project success as it encourages learning. 

Despite the importance of project knowledge to gaining a competitive edge, research on 

capturing, organising and sharing this knowledge in capital projects is scant. 

 

5th link (PT) implies that the P construct exerts no credible evidence showing the P 

construct is related to the T construct.This is not consistent with findings of previous research. 

A likely explanation for this finding is that technology connects people with explicit 

knowledge in coded form available in the knowledge-based systems and to tacit knowledge in 

the minds of other people. Technology can be used to integrate the fragmented knowledge 

inside an organisation but it is not driven by people and therefore the linkage is not 
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statistically significant, as found in this study. 

 
5.4.1.3 New links only supported by the path model 
 

Apart from five distinct links in the ISMs, the study found a new form of link to be added. 

Four new links (L  A, L  C, L  I and SP) were found to be statistically significant 

and therefore added to the ISM, as shown in Figure 4-7e – Model 4.  

 

1st link (L  A) is consistent with the findings from an empirical study conducted by 

Holsapple and Singh (2001). The study found that leadership establishes enabling conditions 

for achieving organisational outcome through KM activities (A) such as acquisition, 

generation, internalisation and externalisation. The result reinforces findings from other 

studies, highlighting the vital role of leadership, which affects organisational outcomes 

through knowledge processes (Lee & Choi, 2003). 

 

There is growing evidence that organisations are increasingly investing in KM initiatives and 

establishing KM practices to exploit lessons learned and acquire best practices and experience 

in project-based environments (Choi et al., 2008). In addition, projects provide unique 

opportunities for organisational learning. 

 

Schindler & Eppler (2003) investigated the role of debriefings in project management practice 

and distinguished between process and documentation-based debriefing methods. There was 

general agreement in the project team that the systematic retention and capture of lessons 

learned enabled the company to document its most effective problem-solving mechanisms. 

All informants recognised the importance of gathering crucial project management experience 

on a regular basis immediately after important project milestones. 
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2nd link (LC) is consistent with the findings from an empirical study conducted by Saini 

(2013). It uncovers that the management of knowledge requires a framework that tends to be 

driven by business strategy, held by employees, and supported by top management, a 

conducive culture, infrastructure and customised IT. It has been found that involvement of top 

management, organisational culture and infrastructure aid KM implementation. Top 

management serves as a role model by sharing and using knowledge themselves. The findings 

echo the crucial role of leadership asserted by Lee & Choi (2003). 

 

3rd link (LI) is consistent with the findings from an empirical study conducted by Sanjay 

(2013). It uncovers that top management (L) supports sufficient investment in innovative 

solutions and research and development (R&D) in the construction context. 

 

4th link (SP) is consistent with the findings of the literature (Choi, 2002; Keskin, 2005; Roy 

et al., 2012), which highlight that organisations emphasise tacit knowledge or knowledge 

acquisition from subject matter experts. Conversely, the organisation tends not to focus more 

on codification of knowledge through the use of IT tools and may appreciate the tacit 

knowledge available with employees or other stakeholders. 

 

5.5 Discussion 

 

This research study provides empirical evidence that helps unravel the complex relationships 

among the seven constructs. 

 

The findings of this study have several important implications for project managers who wish 

to initiate successful KM practices in their organisations. The study produces some obvious 

links with certain KM strategies, such as: 
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KM critical path: KM strategies: People centric 

1. Leadership  Strategies  People  Innovation  

Supported by two meditating factors: organisational culture and KM processes and activities. 

 

The following are three specific management implications from the study: 

 

a) The company’s competitive advantage comes from ‘strategic knowledge’. Only with the 

right KM strategy process can knowledge be managed. 

 

The creation of competitive advantage resources is called ‘strategic resources’ (Barney, 1991). 

Construction managers’ and engineers’ expertise in building construction, imagination for 

innovation and crisis management knowledge are strategic resources, and can also be called 

‘strategic knowledge’ (Nonaka, 2002). If a company wants to implement KM to enhance its 

competitive edge, it should manage strategic knowledge rather than the tremendous task of 

managing all knowledge. Knowledge innovation and the change in the speed of construction 

industry are the pillars for business success, which can be determined by the identification of 

strategic knowledge and constantly transferring and creating core knowledge within the 

company. 

 

Managing strategic knowledge requires the right strategy and process; the present study on 

construction companies concludes that they should promote a people-oriented KM strategy, so 

that engineers are in the process of human interaction in knowledge creation, accumulation, 

transfer and application, to avoid losses in seeking knowledge in the knowledge stock (stock). 

The findings of this study echo Fahey & Prusak (1998, p. 46-52) and Holtshouse (1998, p. 

277-280), as reflected in their noting that ‘in present the management of knowledge, 

knowledge is still biased towards stocks, ignoring the flow of knowledge’. 



  
Page 186 

 
  

b) ‘Out of the KM jungle’ – a KM roadmap 

 

In recent years, KM has gained much respect in the field of management. KM following a new 

school policy as a resource-based view, called the ‘knowledge-based view’ (Eisenhardt & 

Santos, 2002). In fact, many KM studies have explored similar problems and come to similar 

conclusions. KM has been applied to various activities to manage and exchange intellectual 

assets but there is no widespread agreement on what KM is. 

 

KM has been the subject of wide discussion over the past two decades, in particular, KM 

strategy, KM processes and KM infrastructure. These three terms constitute a complete KM 

solution for organisations, but unfortunately, most studies only investigate one or two aspects, 

with little attempt at a more holistic examination. Against this background, we discuss these 

simultaneously to explore their relationships. 

 

This study analyses the literature and develops a new integrated model (Table 5-2). Follow-up 

studies are therefore conducted to enable companies to pursue KM strategies in different 

situations out in the ‘KM jungle’. But it is often unclear how to choose an appropriate strategy 

for a given situation. Table 5-2 below summarises the various strategies. 
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Theory on three 
dimensions to KM 

Strategies KM Processes KM Infrastructure 

 Document-based Creation (KC) To build a 
knowledge-sharing 
culture 

 (Codification) Storage (KS) Offering innovative 
solution to customers 

Focus  Transfer (KT)  Import the KMS 

 People-based Application (KA) Design for the reward 
system (incentive) 

 (Personality)  Top management 
should play the key 
supporting role 

   Active involvement of 
people 

 Identification of 
strategic knowledge 

Measurement of the 
added value process 
from KM 

Does it establish a 
knowledge-sharing 
culture?  
 

  (via the KC, KS, KT 
and KA activities) 

Executive supports 
innovation climate, 
reward for innovator 
and pride in 
imagination? 

Analysis To develop a 
suitable KM strategy 
for enterprises 

 The use of IT? 

   Fine-tune the 
management system 
and incentive 
measures? 

   Executives support for 
KM? 

   The degree of 
participation/interaction 
in KM? 

 
Table 5-2 - Knowledge management road map  
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c)  Finding the ‘path to knowledge management’ (KM critical path) 

 

The purpose of the KM roadmap is to avoid ignoring success factors by construction 

companies. It can further help them to find their own ‘path to KM’ (KM critical path), which in 

turn will assist the KM programme to manage strategic knowledge. In the formation of the ISM 

model, the cases demonstrated in Chapter 4 as an example illustrated how the KM critical path 

is identified, the approach applied and usefulness discussed (that is, the simpler the path, the 

more synergies it is).  

 

The strategic knowledge from the above-mentioned construction organisations in HK is 

advanced technological standards and expertise in building construction. This knowledge gives 

an organisation a competitive edge. It is specific knowledge, complex, dynamic and 

embedded in the context. It is difficult to encode, store and make explicit. Therefore, the 

appropriate KM strategy is people-oriented. Engineers should join the knowledge community 

and interact in a collaborative way for knowledge creation, transfer and application. The 

organisation should create a knowledge-sharing culture to accelerate and generate knowledge 

flow. 

 

According to the SEM path, validated by pattern matching, the driver linkage is shown in 
Figures 5-3 and 5-4 below. 
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Key driver: Leadership (L)       Respondent/recipient: People (P) 

Theory on 3 
dimensions to KM 

Strategies Processes (A) Infrastructure 

 Document-based Creation (KC) Sharing culture (C) 

 (Codification) Storage (KS) Innovation solution 
(I) 

Focus  Transfer (KT)  IT application 

 People-based Application (KA) Reward system 
(incentive) 

 (Personality) (S)   

Figure 5-3: Driver linkage for KM critical path, which are validated by within case study 
(Summary: (L)  (S)  (A) KC  (C)  (A) KT  (A) KA; (L)  (S)  (P)  (I)) 
 
However, in accordance with established practices in construction organisations (refer to the 
developed ISM-based model in Chapter 4), the pathway to KM (not critical) is shown in Figure 
5-5 below.  
 
Key Driver: Leadership (L)        Respondent/recipient: People (P) 

Theory on 3 
dimensions to KM 

Strategy Processes  
(A) 

Infrastructure 

 Document-based Creation (KC) Sharing culture (C) 

 (Codification) (S) Storage (KS) Innovation solution 

Focus  Transfer (KT)  IT application (T) 

 People-based Application (KA) Reward system 
(incentive) 

 (Personality)   

Figure 5-4: Existing knowledge management path in construction organisations 
(Summary: (L)  (S)  (T)  (A) KS  (A) KT  (C); (L)  (S)  (T)  (A) KS  (P) 
 

Construction companies who wish to find the appropriate path to KM should first apply the 

same basic logical reasoning used in medicine: diagnosis, followed by prescription. This 

process comprises the following steps:  
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(1) Diagnosis: identify strategic knowledge 

 

Enterprises should focus on the characteristics/uniqueness of the industry, the industry value 

chain position, nature of knowledge use, ability to organise, size and geographic scope of 

regional issues to decide the company’s strategic knowledge. For the leading construction 

organisation, they should focus on customer needs and use their abilities and resources to add 

value through innovative and sustainable solutions. They should find their own unique link 

between knowledge and strategy.  

 

(2) Prescription: three dimensions to KM  

After deciding the company’s strategic knowledge, the company should then analyse critically 

the KM strategy, KM process and KM infrastructure. These three dimensions combined should 

make the best use of KM. 

 

Given this practice and the magnitude of relationships among various success factors, in the 

three dimensions to KM, constituents and elements should be considered to enable the 

company to be a market leader. With limited resources, the KM critical path should be focused 

and the company should pay particular attention to it. The proposed balanced and focused KM 

can help construction organisations in promoting their KM programme via the ‘multiplier’ 

effect. 

 

Next Chapter 

 

The next chapter evaluates the SEM by means of a qualitative analysis. 
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Chapter 6 Model Validation 
 
Structure and Objectives of Chapter 6 
 

This chapter presents the final phase of the study. A qualitative analysis is used to validate the 

SEM model derived from the quantitative analysis in Chapter 4. This chapter begins with a 

brief explanation of the purpose and processes of the model validation and the relevant 

analysis approaches in Section 6.1. This is followed by a description of the analytical 

techniques used to analyse the within-case data and to evaluate the cross-case patterns in 

Section 6.2. The results of the analysis and evaluation are presented in Sections 6.3 and 6.4, 

respectively. In Section 6.5, the pertinent findings of the analysis are discussed and anomalies 

identified. The results are summarised in Section 6.6. 

 
6.1 Model Validation Overview 

 

The aim of model validation is to determine if the outcomes from the quantitative assessment 

process in Chapter 4 can be generalised to actual phenomena. Both the significance of people 

and the reality of the context under investigation are considered. Validation can be achieved 

through analytical generalisation utilising an explanatory case study. By its nature, this 

approach can explain how a causal model depicts a set of hypothetical relationships among 

variables. It should be noted that the term ‘explain’, in this case, refers to the testing of a 

presumed set of causal links stipulated by the model (Yin, 2003). 

 

The operationalisation of KM enablers is required to carry out the case study so as to 

formulate a measure for each of the model constructs. As explained in Chapter 3, the study 

uses semi-structured interviews to probe the specific variables that represent each of the 

model constructs. Essentially, accurate measures provide a clear framework in which the 

interviews can be systematically and concisely conducted. It results in a robust method for 
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collecting valid qualitative data. Since interviews were employed to validate the model 

derived from the previous quantitative analysis, all measures were entirely developed based 

on the results of the factor analyses described in Chapter 4. This is to ensure that the data 

collected from the case studies are comparable to those obtained from the survey, enabling a 

more precise validation of the model. For this reason, the final measurement scales obtained 

from the factor analysis were used to develop an interview guide, which was then utilised to 

provide flexibility in the interviews while maintaining relevant lines of enquiry. 

 
6.2 Details of Analysis 

 

Five ‘large’ contracting organisations in Hong Kong were selected to facilitate the model 

validation. None of these five organisations participated in the first and second focus groups, 

described in Chapter 3. Each organisation nominated three or four senior members to be 

interviewed by the researcher. A total of 19 nominees were interviewed on a group basis over 

five interviews.  

 

As discussed in Chapter 3, model validation involves two key types of analyses: within-case 

and cross-case analyses. The former is the evaluation of collected data. The findings from 

each case study are reported. Such findings are represented in terms of the rating given to the 

model variables, which are summarised to represent an overall rating for their underlying 

construct. The results from the latter are compared and then examined to present cross-case 

findings that yield the final outcomes as to whether the derived model can reasonably be 

explained by the case studies. The following sections (6.2.1–6.2.2) elaborate on these analysis 

steps. 
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6.2.1 Within-case analysis 

 

The within-case analysis began with the organising and collecting of evidence from the 

interviews of five groups of nominees. A reference number was assigned for every variable 

and the contents were coded so that they could be categorised into the appropriate variables. A 

set of codes was exploited for coding based on the abbreviations of the model variable 

allocated to a compatible phrase or paragraph in the documents. Descriptive coding was 

conducted to categorise the large amount of information into relevant model variables, which 

refer to the attribution of a class of phenomena (i.e., model variables) to a segment of text 

(Miles & Huberman, 1989). Analysis was carried out after the coding process, whereby all 

coding information was documented in an evidentiary-based way by employing the tabular 

methodology found in Miles & Huberman (1989). Their methodology involves the 

development of a matrix of categories that denotes the model variables and provides evidence 

within the generated categories. An obvious difference between evidence and interpretation is 

because of the use of a tabular approach, which means that only the tables hold the raw 

evidence (Yin, 2011). Every piece of coded information in the evidence table is tagged with a 

reference number that connects the number back to its code to allow for cross-referencing. 

 

After organising the evidence into relevant model variables, the variables were assessed by 

the classification of each variable based on its corresponding evidence. The value descriptors 

(high, moderate (mod.) or low) were then categorised. A series of appraisal rubrics—a 

broadly employed means in the education field—was used, functioning as a scaling standard 

to categorise the variables into the aforementioned three descriptors. This is to ensure the 

reliability and consistency of the rating. The criteria were outlined in accordance with the 

level of the key variables that results from the factor analysis. For a variable to take on a 

particular value descriptor, the evidence provided for the variable has to demonstrate a close 



  
Page 194 

 
  

match to the details of the descriptor in the relevant criteria. The individual variables were 

then qualitatively summed after being scaled to represent the total rating of their respective 

construct. This procedure was adapted from Zinatelli et al. (1996). 

 
6.2.2 Cross-case analysis  

 

As mentioned in Chapter 3, the aim of the cross-case analysis is to validate the conclusions 

drawn from multiple case studies by utilising a pattern-matching technique, which evaluates 

the match between the results from the study and the theoretical propositions. Theoretically, 

the technique involves comparison of the relationship patterns of actual variables with those 

predicted by the model. Therefore, the key element of the cross-case analysis is the 

development of a set of relationship patterns, which are predicted by the empirical model 

derived from the previous quantitative assessment. 

 

The purpose of the subsequent cross-case analysis was to reveal insightful information about 

how specific routines and performance outcomes emerge with the pattern of interaction 

relationships. A pattern-matching technique (Yin, 2009) was used to link the collected data to 

the theoretical propositions. The patterns of qualitatively categorised circumstances were 

compared with the possible patterns supported by the SEM final model (Models 1, 2 and 3), 

as detailed in Figure 6-1. 

 

The possible patterns were developed by using the descriptors high, moderate and low for the 

constructs, such as leadership (L) derived from the final empirical model presented in Chapter 

4. The values of the corresponding constructs, namely, strategies (S), organisational culture 

(C), process and activities (A), innovation (I), people (P) and technology (T), were 

determined following the paths depicted in the model and taking into account their 

standardised coefficients. Specifically, the standardised path coefficients in the model were 
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classified on the basis of Cohen’s (1988) effect size criteria: small (0.10–0.29), medium 

(0.30–0.49) and large (≥ 0.50). These are summarised in Table 6-1. As a result, five main 

possible patterns in Model X and three main possible patterns in Models Y and Z were 

developed, as presented in Figures 6-2 to 6-4. It is worth reiterating that the prediction was 

only carried out based on the key descriptors (i.e., high, moderate and low). Subtle patterns 

were not considered since the aim of the analysis was only to provide a gross match or 

mismatch between the case-based and the model-possible patterns. Chapter 3 provided the 

details for adopting such an approach. 

 
Relationships Standardised path 

coefficients of the final model 

Classifications of effect size 

based on Cohen’s criteria* 

LS 
SC 
CI 
AI 
AT 
PI 
IT 
LA 
LC 
LI 
SP 

0.385 
0.286 
0.341 
0.223 
0.518 
0.142 
0.121 
0.454 
0.272 
0.236 
0.451 

Medium effect 
Small effect 
Medium effect 
Small effect 
Large effect 
Small effect 
Small effect 
Medium effect 
Small effect 
Small effect 
Medium effect 

Note: *Cohen’s effect size criteria: small (0.10–0.29); medium (0.30–0.49); and large ≥ 0.50). 
 

Table 6-1 - Classification of size of effect between model constructs for relationships  
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6.3 Within-Case Analysis Results 

 

The case study was conducted on a total of five large construction organisations in Hong 

Kong. For the purpose of confidentiality, the five organisations are referred to as 

Organisations A, B, C, D and E. The case study profiles of the organisations in terms of the 

number of employees, areas of expertise, scope of operation and details of the interview 

participants and locations are summarised in Table 6-2. 

 

Overall, the case studies comprise a good mix of different types of construction organisations. 

As Table 6-2 shows, the size of the organisations in terms of the number of employees ranges 

from 1,500–2,000. Organisations A and B are involved in civil engineering contracts, whereas 

Organisations C, D and E conduct building construction and civil engineering works as their 

main services. The scope of operation of these organisations range from regional to 

international, with multiple offices in Hong Kong and overseas. 
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Measure                Role                Total number   Per cent 
 

 Project engineering 
manager 

3 16% 

Title Project surveying 
manager   

2 11% 

 Project manager 8 42% 

 Executive manager 4 21% 

 Commercial manager 2 10% 

 Total 19 100% 
 

 Executive 3 16% 

Position / grade Senior Management 2 11% 

 General Management 14 73% 

 Other (on-site or project 
management) 

- - 

  19 100% 

 
 

 Less than 20 - - 

Number of full time Between 21 to 50 - - 

employees in HK Between 101 to 200 - - 

 1,000 and above - - 

 1,500 and above 19 100% 
 

 Local publicly listed 
main contractor 

4 21% 

Nature of 
organisation 

Local non-publicly listed 
main contractor 

5 26% 

 Overseas publicly listed 
main contractor (HK 
branch) 

8 42% 

 Overseas non-publicly 
listed main contractor 
(HK branch) 

2 11% 

  19 100% 

Table 6-2 - Profiles of the respondents 
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In total, 19 construction professionals participated in the interviews, with four members each 

from Organisations A, B, C and D, and three members from Organisation E. This group of 

participants consisted of a good combination of managerial, senior and junior staff members, 

specialised in building or engineering construction. The junior staff had an average of four 

years of experience, and the senior and managerial staff more than 15 years. All had at least a 

Master’s degree relevant to their field of expertise and qualified as professional engineers. 

Therefore, they are considered adequate for the purpose of the study as they could provide 

reliable, accurate and insightful accounts relevant to the topics of investigation. The interview 

duration with each participant ranged from 20 to 60 minutes, with an average of 40 minutes. 

Five interviews were conducted by the author on a group basis with three or four nominees 

per organisation. 

 

The within-case study results are summarised in Table 6-3. The qualitative rating for each 

construct and its associated variables for all of the organisations is the highlight of the 

within-case results. Ratings of the variables derived from the qualitative findings for each 

organisation were gathered to represent the overall rating for all constructs. More specifically, 

the table shows each firm’s rating for the variables derived from the qualitative findings, 

which are totalled to represent the overall rating for all seven constructs (L, S, C, A, I, P and 

T).  

 

6.3.1 Rating of leadership (L) 

 

The L construct was highly rated by all of the organisations, with the exception of 

Organisation C (see Table 6-3). Organisations A and E highly rated L and demonstrated 

strong leadership across all 12 variables (e.g., managing organisational knowledge, 

knowledge assets, building business, good cooperation between management and staff). 
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Although Organisations B and D both rated L moderately, they were outweighed by the high 

ratings from the other nine, resulting in an overall high rating of L. To elaborate, the 

supervisors at Organisation B were very active in promoting KM and spent much time 

working alongside their team members, even though they did not show much appreciation 

when their team members came up with new ideas to stimulate knowledge sharing. Similarly, 

although Organisation D was not very active in promoting KM, their supervisors stimulated 

knowledge sharing from team members and strongly emphasised teamwork. On the contrary, 

although the supervisors in Organisation C were strongly team oriented, overall leadership 

behaviour appeared to be suppressed, with the use of a passive style in promoting KM and 

stimulating knowledge sharing among the team members. As a result, L was rated ‘moderate’. 

 

In addition, the results show that the rating of the variables of ‘Our firm builds business 

around leading selected clients’, ‘Upper-level management team communicates effectively’, 

‘Our employees feel that the management team provides effective leadership’, ‘Individuals 

are hired, evaluated and compensated for their contributions to the development of 

organisational knowledge’ were high in all organisations. All of the supervisors are highly 

approachable, supportive and always listen to their team members. They are also perceived to 

be democratic when making collective decisions. They appear to have the strongest leadership 

styles, shared in common by the supervisors from all organisations. 
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Construct/Enabler L 
 
 
 
List of variables (L1–L12) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

High High Mod. High High 

L1 Managing 
organisational 
knowledge is central to 
our firm’s strategies. 

High High Mod. Mod. High 

L2 Our firm builds 
business around leading 
selected clients. 

High High High High High 

L3 Our firm builds 
business around leading 
selected clients. 

High High High High High 

L4 There is good 
cooperation between 
management & staff in 
our organisation. 

High  High Mod. Mod. High 

L5 Our employees have the 
resources that they need 
to effectively complete 
their work. 

High Mod. Mod. High High 

L6 Upper-level 
management team 
communicates 
effectively. 

High High High High High 

L7 We are confident that 
on important matters, 
the feelings/thoughts of 
our employees are 
communicated upwards 
by senior management. 

High High Mod. Mod. High 

L8 The management team 
recognises and gives 
acknowledgement when 
our employees have 
done their job well. 

High Mod. Mod. High High 
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L9 Our employees feel that 
the management team 
provides effective 
leadership. 

High High High High High 

L10 The management team 
motivates and inspires 
our employees to be 
more effective on the 
job.  

High  High Mod. Mod. High 

L11 The management team 
is sufficiently visible in 
our firm. 

High Mod. Mod. High High 

L12 Individuals are hired, 
evaluated and 
compensated for their 
contributions to the 
development of 
organisational 
knowledge. 

High High High High High 

 
Table 6-3 - Within-case analysis results of variable L 

 
6.3.2 Rating of strategies (S) 

 

The strategies ratings have mixed results. Organisations A, B, C and E are ranked ‘high’ while 

Organisation D obtained a ‘moderate’ rating. For the rest of the organisations, high quality 

and awareness of strategies are displayed across most of the items (including ‘Our employees 

are aware of the vision’ and ‘Most of our firm’s activities are carefully planned’). 

Organisation D had a ‘moderate’ rating for all aspects of strategies. Organisation C shows 

‘high’ and ‘medium’ ratings for implementation of business plan and carefully planned 

activities, outweighed by the high rating of the rest of the variables. 
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Construct/Enabler S 
 
 
 
List of variables (S1–S12) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

High High High Mod. High 

S1 Our employees are 
aware of the vision, 
mission statement and 
long-term goals of our 
firm. 

High High High Mod. High 

S2 Our organisation is the 
first choice of our clients 
for delivering business 
value in long-term 
relationships. 

High High Mod. Mod. Mod. 

S3 Our business plans are 
strictly implemented in 
order to obtain the 
expected results. 

High High High Mod. High 

S4 Most of the activities in 
our organisation are 
carefully planned. 

High High High Mod. High 

S5 Most of our employees 
understand our strategic, 
operational and financial 
goals. 

High High High Mod. High 

S6 Our first-line managers 
make decisions at the 
operational level. 

High High Mod. Mod. Mod. 

S7 Senior managers take 
personal responsibility 
for effectively delivering 
results. 

High High High Mod. High 

S8 The organisation has 
programmes in place 
that allow employees to 
continually upgrade their 
skills and education. 

High High High Mod. High 
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S9 Compared with our 
competitors, our 
recruitment programme 
is more comprehensive. 

High High High Mod. High 

S10 There are incentives to 
encourage employees to 
share their knowledge. 

High High Mod. Mod. Mod. 

S11 Our employees know the 
core competencies of our 
firm. 

High High High Mod. High 

S12 Our organisation is the 
first choice of our clients 
for delivering business 
value in long-term 
relationships. 

High High High Mod. High 

 
Table 6-4 - Within-case analysis results of variable S 

 
6.3.3 Rating of organisational culture (C) 

 

The findings on the importance of the C construct for KM show that three and two of the 

organisations highly or moderately rated the C construct, respectively (Table 6-5). Among the 

three organisations that highly rated the C construct, two (Organisations A and E) have a high 

rating for all 13 variables: employees can state their view before changes, feel safe to speak 

up, are kept informed on matters that affect them, receive lessons learned, are empowered to 

try out new ideas and engage in continuous learning and knowledge sharing, in a climate of 

openness and trust, etc. More specifically, both are similar in that they are highly flexible in 

adapting to change and encourage knowledge sharing, and are perceived to provide a high 

degree of freedom to try out new ideas as well as form a climate of openness and trust to 

support KM. Similarly, Organisation C highly rates the C construct, demonstrated by the 

reported large amount of freedom in their organisation to carry out new ideas and the open 

and trusting climate that supports and encourages KM, which appear to complement its 
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moderate ratings of propensity for knowledge sharing. For Organisations B and D, despite 

highly rating the item ‘employees feel safe to speak up in their organisation’, the overall 

rating of the C construct is moderate, because of the moderate ratings of employees being 

able to state their views before changes and being kept informed on matters that affect them.  

 

In addition, it is apparent that the only variables consistently rated high across all 

organisations is employees feeling safe to speak up, upper-level managers empowering 

individuals to try out new ideas, firms encouraging and facilitating knowledge sharing and 

generally acknowledging each other’s efforts and achievements. This indicates that most of 

the organisations who participated in this interview strongly emphasise a climate of trust and 

openness for knowledge sharing and collaboration among members in carrying out their tasks. 

 
Construct/Enabler C 
 
 
 
List of variables (C1 – C13) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

High Mod. High Mod. High 

C1 Our employees have the 
opportunity to state 
their views before 
changes that may affect 
their job are made. 

High Mod. Mod. Mod. High 

C2 Our employees feel that 
it is safe to speak up 
and challenge the ways 
that things are done in 
the firm. 

High High High High High 

C3 Our firm does a good 
job of keeping 
employees informed 
about matters that affect 
them. 

High Mod. High Mod. High 
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C4 Lessons learned from 
successes and failures 
are widely 
communicated within 
the firm. 

High Mod. Mod. Mod. High 

C5 Upper-level managers 
empower individuals to 
try out new ideas. 

High High High High High 

C6 Continuous learning is 
important to the success 
of our firm. 

High Mod. High Mod. High 

C7 There is a supportive 
culture and atmosphere 
in our firm. 

High Mod. Mod. Mod. High 

C8 Our firm encourages 
and facilitates 
knowledge sharing. 

High High High High High 

C9 A climate of openness 
and trust permeates our 
firm. 

High Mod. High Mod. High 

C10 Our employees are 
satisfied with the 
recognition that they 
receive for doing a 
good job. 

High Mod. Mod. Mod. High 

C11 In our firm, we 
generally acknowledge 
each other’s efforts and 
achievements. 

High High High High High 

C12 Morale is generally 
good where we work. 

High Mod. High Mod. High 

C13 Our employees take 
responsibility for their 
own learning. 

High Mod. Mod. Mod. High 

Table 6-5 - Within-case analysis results of variable C 
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6.3.4 Rating of processes and activities (A) 

 

Similar to the results above, all of the organisations except for Organisation D rated A highly 

(Table 6-6). In particular, Organisation E demonstrates a high A construct (process and 

activities) across 11 variables: identifying knowledge gaps, having a database system, looking 

for ideas in traditional and non-traditional places, knowledge transferring best practices, 

valuing ‘tacit’ knowledge capture, capturing critical knowledge, etc. Although the variable 

‘looking for ideas in traditional and non-traditional places’ of both Organisations A and B is 

moderately rated, showing they are not keen on creative methods to achieve better outcomes, 

the overall rating is increased by the high ratings of identifying knowledge gaps, having a 

database system and knowledge transferring best practices.  

 

In the same manner, although it is perceived that more communication is needed to improve 

the level of support for KM, the overall team climate at Organisation C is highly rated, as 

evident from the highly rated identifying knowledge gaps, having a database system and 

looking for ideas in traditional and non-traditional places. Although Organisation D appears 

to share the same goals, as ‘identifying the knowledge gaps’ was highly rated, this was 

negated by the low level of looking for ideas in traditional and non-traditional places, as the 

team did not seem to build on the efforts to achieve such goals. The moderate rating of A by 

Organisation D is, therefore, primarily indicated by the moderate rating of having a database 

system to support for KM. In addition, the results indicate that the ratings of the variables 

around identifying knowledge gaps and having a database system are consistently high across 

all organisations. This highlights the key strength of all the participating organisations, which 

is built on shared goals/targets and implementation of the competent KM processes and 

activities in which everyone strongly feels a sense of involvement. 
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Construct/Enabler A 
 
 
 
List of variables (A1–A11) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

High High High Mod. High 

A1 Knowledge gaps are 
systematically 
identified and 
well-defined processes 
are used to close them. 

High High High High High 

A2 Compared with our 
competitors, our firm 
has a more 
sophisticated database 
and KM system. 

High High High Mod. High 

A3 Our employees are 
involved in looking 
for ideas in traditional 
and non-traditional 
places. 

Mod. Mod. High Low High 

A4 The firm has 
formalised the process 
of transferring best 
practices, including 
documentation and 
lessons learned. 

High High Mod. Mod. High 

A5 ‘Tacit’ knowledge 
(what employees 
know how to do, but 
cannot express) is 
valued and transferred 
across the firm. 

High High High High High 

A6 We have processes in 
place to capture 
critical project 
knowledge. 

High High High Mod. High 

A7 Project knowledge is 
too spread out and 

Mod. Mod. High Low High 



  
Page 208 

 
  

scattered in our firm. 

A8 Our firm encourages 
cross-functional 
meetings for sharing 
project knowledge. 

High High Mod. Mod. High 

A9 Our employees believe 
that external 
professional 
consultants can 
contribute to the 
improvement of our 
business process. 

High High High High High 

A10 Client value creation 
is acknowledged as a 
major objective of our 
KM process. 

High High High Mod. High 

A11 Our employees 
continue to create 
solutions that deliver 
business value. 

Mod. Mod. High Low High 

 
Table 6-6 - Within-case analysis results of variable A 

 
6.3.5 Rating of people (P) 
 

There is a wide range of differences between the five organisations in the people rating. 

Organisations B, C and D show a ‘high’ contribution of people while Organisations A and E 

rate this as only ‘moderate’. The staff from Organisations B, C, D and E reported the 

employees are ‘proud to work for the firm’ and therefore obtained a high rating, whereas 

people are only moderately proud to work for Organisation A only. Employees feeling that 

‘they are part of a unique and leading organisation’ is rated moderate to high for five 

organisations. The exception is Organisation C, which exhibits a low rating in that aspect. 

Regarding whether employees have a strong sense of belonging to the firm, Organisations B, 

C and D all received a high rating, while A and E received a moderate rating. Employees 
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being strongly committed to their work was rated high for most organisations, with the 

exclusion of Organisations A and E, who are rated this as moderate. The shows a very good 

level of contribution to their work overall. Employees endeavouring to avoid conflicts with 

upper-level managers was rated high for Organisations B, C and D, and moderate for 

Organisations A and E.  

 
Construct/Enabler P 
 
 
 
List of variables (P1–P18) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

Mod. High High High Mod. 

P1 Our employees are proud to 
work for the firm. 

Mod. High High High High 

P2 Our employees feel that 
they are part of a unique 
and leading organisation. 

High Mod. Low High Mod. 

P3 Our employees have a 
strong sense of belonging 
to the firm. 

Mod. High High High Mod. 

P4 Our employees are strongly 
committed to their work. 

Mod. High High High Mod. 

P5 Our employees, in general, 
endeavour to avoid 
conflicts with upper-level 
managers. 

Mod. High High High Low 

P6 Our employees are very 
supportive of each other. 

Mod. High High High High 

P7 Our employees are satisfied 
with our firm. 

High Mod. Low High Mod. 

P8 Our employees consistently 
perform at their best. 

Mod. High High High Mod. 

P9 Our employees learn from 
each other. 

Mod. High High High Mod. 

P10 Employees are willing to 
voice their opinions. 

Mod. High High High Low 



  
Page 210 

 
  

P11 Most of our employees feel 
that they could spend their 
entire work career with our 
firm. 

Mod. High High High High 

P12 Our clients would rate our 
employees as the best in the 
industry. 

High Mod. Low High Mod. 

P13 Our employees at all levels 
are held accountable for 
their actions. 

Mod. High High High Mod. 

P14 Our firm would have 
serious problems if certain 
key employees suddenly 
quit or retire. 

Mod. High High High Mod. 

P15 Our employees receive 
regular and constructive 
feedback on their 
performance. 

Mod. High High High Low 

P16 Upper-level managers 
continue to help us to focus 
on improving our 
performance. 

Mod. High High High High 

P17 Compared with our 
competitors, we have a 
higher employee retention 
rate. 

High Mod. Low High Mod. 

P18 Our firm invests in building 
competence in people who 
will be the envy of our 
clients and competitors. 

Mod. High High High Mod. 

 
Table 6-7 - Within-case analysis results of variable P 
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6.3.6 Rating of innovation (I) 

 

The findings concerning the outcomes of KM seem to be consistent with the construct of I, as 

I is highly rated by Organisations A, C and E, overall, and moderately rated by Organisations 

B and D (Table 6-8). Organisation E highly rated I, as demonstrated by the fact that this firm 

consistently delivers innovative solutions and commonly utilises a range of advanced 

technologies and proposed new ideas. Although Organisations A and C only somewhat utilise 

advanced technologies, they employ many new ideas to produce innovative construction 

products. Organisation B, with an overall moderately rated I, attempted to implement some 

advanced technologies and new ideas in carrying out its work, despite not offering innovative 

solutions. Similarly, even though Organisation D employed a wide range of new ideas, they 

were somewhat lacking in providing innovative solutions and utilising advanced technologies. 

 

Additionally, it is evident from the results that most of the organisations in the study use a 

range of innovative practices as this variable was consistently rated highly across all 

organisations. 
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Construct/Enabler I 
 
 
 
List of variables (I1–I16) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

High Mod. High Mod. High 

I1 Our clients are 
generally satisfied with 
our firm’s performance. 

High Low High Mod. High 

I2 Our firm maintains 
particularly close links 
with key clients and 
seeks their feedback. 

Mod. Mod. Mod. Mod. High 

I3 The majority of our 
new ideas are inspired 
by client needs and 
expectations. 

High Mod. High High High 

I4 Our firm regularly 
benchmarks its 
financial and 
operational 
performances against 
those of our 
competitors. 

High Low High Mod. High 

I5 Our firm is aware of 
the latest trends in 
technology that are 
useful to our business. 

Mod. Mod. Mod. Mod. High 

I6 Our market share and 
profit making have 
been continually 
improving. 

High Mod. High High High 

I7 Our clients are 
extremely loyal to our 
firm. 

High Low High Mod. High 

I8 Our client list is among 
the best in the industry. 

Mod. Mod. Mod. Mod. High 

I9 Our firm is client 
oriented. 

High Mod. High High High 
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I10 We continually meet 
with clients to find 
what they want from 
us. 

High Low High Mod. High 

I11 Client feedback is 
disseminated 
throughout the firm. 

Mod. Mod. Mod. Mod. High 

I12 Our firm uses learning 
to support existing core 
competencies and 
create new ones. 

High Mod. High High High 

I13 We have regular 
meetings with our 
suppliers to improve 
our partnership. 

High Low High Mod. High 

I14 We are always the first 
to apply/use new 
technology in the 
industry. 

Mod. Mod. Mod. Mod. High 

I15 We implement a large 
portion of our great 
new ideas that are 
proposed. 

High Mod. High High High 

I16 Flexibility and a desire 
to innovate drive our 
learning process. 

High Low High Mod. High 

 
Table 6-8 - Within-case analysis results of variable I 
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6.3.7 Rating of technology (T) 

 

The findings on the T construct from the case studies indicate that it is highly rated by 

Organisations A, C and E, and moderately rated by Organisations B and D (see Table 6-9). 

The former three organisations are perceived to have high levels of collaboration and 

facilitate access to business knowledge by employees, particularly in terms of ‘bringing the 

firm closer to their clients’ and ‘linking all members of the firm to one another’. The latter 

two organisations are perceived to ‘combine professional excellence and expertise that 

differentiate the firm from its competitors’. 

 
Construct/Enabler T 
 
 
 
List of variables (T1–T9) 

Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

High Mod. High Mod. High 

T1 Technology links all 
members of our firm to 
one another. 

High  Mod. High Mod. High 

T2 Technology creates an 
institutional memory 
that is accessible to the 
entire firm. 

High Mod. High Mod. High. 

T3 Technology brings the 
firm closer to our 
clients. 

High  Mod. High Mod. High 

T4 Technology is available 
and integral to how we 
get everything done 
every day. 

High Mod. High Mod. High. 

T5 The firm fosters the 
development of 
‘user-friendly’ IT. 

High  Mod. High Mod. High 

T6 Technology that 
supports collaboration 

High Mod. High Mod. High 
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is made available to our 
employees. 

T7 We have technological 
systems to make it easy 
for employees to access 
business knowledge. 

High  Mod. High Mod. High 

T8 Our firm believes that 
new technology is the 
key to the success of 
our business. 

High Mod. High Mod. High 

T9 Our firm combines 
professional excellence 
expertise and 
technology in unique 
ways that differentiate 
us from our 
competitors. 

High  Mod. High Mod. High 

 
Table 6-9 - Within-case analysis results of variable T 

 
 
Constructs/Enablers Case ratings 

Consensus and agreed results of 
individual organisation 

Org. A Org. B Org. C Org. D Org. E 

Leadership (L)  High High Mod. High High 

Strategies (S) High High High Mod. High 

Organisational culture (C) High Mod. High Mod. High 

Process and activities (A) High High High Mod High 

People (P) Mod. High High High Mod. 

Innovation (I) High Mod. High Mod. High 

Technology (T) High Mod. High Mod. High 

 
Table 6-10: Summary of the within-case analysis results for seven constructs 

 

In summary, the results of the within-case analysis of the five interviews for each model 
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construct is presented in Table 6-10. The majority of organisations, excepting Organisation D, 

rated all KM enablers ‘high’. This strongly suggests these enablers play a crucial role in 

successful KM implementation. Having performed the within-case analysis, we proceed to the 

cross-case analysis, detailed in the following sections. 

 
6.4 Cross-Case Analysis 

 

To conduct the cross-case analysis, the relationships among the rated constructs in each case 

were assessed against the developed possible patterns in Figure 6-1. Tables 6d–6k present the 

final results of this analysis in terms of the qualitative ratings of the constructs. It is a 

systematic assessment as to whether the interviews match the possible patterns in Models X 

to Z. For ease of interpretation, the results are presented in order based on how well the 

case-based pattern matches the possible pattern (i.e., from a perfect match to a partial match). 

 

Three models, namely X, Y and Z were selected from the final model (Figure 6-1) and a 

cross-case analysis was conducted. The criteria and rationale for selecting these three models 

are based on the statistically significance of the links given by the standardised path 

coefficients in Chapter 4.  

 

According to Yin (2009), the actual pattern-matching procedure does not involve precise 

comparisons or quantitative/statistical criteria to judge patterns. Instead, the procedure deals 

only with either gross matches or mismatches; in other words, the postulation of very subtle 

patterns was avoided. During the analysis, patterns were developed using the codified high 

(H), moderate (Mod.) and low (L) values, as in Nicholson & Kiel (2007). 

 

These three models cover the majority of the links presented in the final model. The exception 

is the strong link (0.451) between strategies and people, because this link (SP) uncovered in 
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this study has been empirically validated by previous researchers (Choi, 2002; Keskin, 2005; 

Roy et al., 2012). 

 

Saini (2013) highlighted the critical role that strategies (S) play in bringing about KM. 

Developing strategies (S) actively influences organisational culture (C) and people (P), which, 

in turn, support creativity and foster KM efforts in the organisation.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Figure 6-1: Models X, Y and Z 
 

The final model has three sub-models: Model X, Model Y and Model Z. 

 

Model X consists of five constructs and five possible patterns (1 to 5). All four path 

coefficients are statistically significant and considered meaningful, with coefficients ranging 
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from 0.121 to 0.385 (see Table 6-11). 

 
Relationships Standardised path 

coefficients of the final model 

Classifications of effect size 

based on Cohen’s criteria* 

LS 
SC 
CI 
IT 
 

0.385 
0.286 
0.341 
0.121 
 

Medium effect 
Small effect 
Medium effect 
Small effect 
 

Note: * Cohen’s effect size criteria: small (0.10–0.29), medium (0.30–0.49) and large 
(≥ 0.50). 

 
Table 6-11 - Classification of size of effect between model constructs for relationships of 
Model X 

 
                             
 (+)               (+)               (+)              (+) 
 
(1)            (2)            (3)          (4)           (5) 

SEM link 
 (1) (2) (3) (4) (5) 

Possible Pattern 1 High High High High High 
Possible Pattern 2 Mod. Mod. Mod. Mod. Mod. 
Possible Pattern 3 Low Low Low Low Low 
Possible Pattern 4 High Mod. High Mod. High 
Possible Pattern 5 Mod. High Mod. High Mod. 
 
Figure 6-2: Possible patterns of relationships between constructs of model X 

 

The model predicted that a higher level of L will lead to a higher level of S (see Figure 6-2), 

as indicated by Model X. Also, simultaneously achieving higher levels of both L and S will 

substantially influence the level of C, with L having a stronger effect than S. Subsequently, a 

higher level of C will lead to a higher level of I, which will, in turn, contribute to a higher 

level of T. In the same manner, a lower level of L will result in lower levels of S and C, thus 

leading to a lower level of IN and, eventually, a lower level of T. 

Leadership 

 
Strategies Org. Culture 

 

Innovation

 

Technology 
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To assess the match or otherwise of the case-based results with the possible patterns, the 

analysis employed the following criteria: (1) if one of the predicted relationship patterns of 

the model constructs can be completely explained by the actual pattern obtained from a case 

study, the actual pattern is said to have a ‘perfect match’ with the possible pattern; (2) if one 

of the predicted patterns can be mostly explained by the actual pattern, the actual pattern is 

said to have a ‘good match’ with the possible pattern; (3) if only some part of one of the 

possible patterns can be explained by the actual pattern, the actual pattern is said to have a 

‘partial match’ with the possible pattern; and (4) if none of the possible patterns can be 

explained by the actual pattern, the actual pattern is considered to have ‘no match’ with the 

possible patterns. According to Mitchell & Bernauer (1998), this technique allows 

explicitness of the predictions of the model in the cases at hand and draws attention to the 

degree to which the constructs correlate as predicted. 

 

Once the matching results of all cases are obtained, a judgement on whether the developed 

model can be validated by the interviews is made. Judgement is based on the extent to which 

the cases match the possible patterns. If the matching results demonstrate that most of the 

case-based patterns have a good or perfect match with the possible patterns, the model is 

considered well explained (i.e., it can be qualitatively validated by the interview). Conversely, 

if most of the results show a poor match, the model cannot be validated by the case studies. 

 
6.4.1 Cross-case analysis results of model X 
 

For Table 6-12, the following outcomes are reverted from the overall summary of the rating 

based on the results of the within-case analysis of the five organisations from Table 6-10. The 

three possible patterns are Pattern 1 High  High  High  High  High, Pattern 2 

Mod.  Mod.  Mod.  Mod.  Mod. and Pattern 3 Low  Low  Low  Low  Low. 
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Case   Matching results 

 
Org. A   High   High    High   High     High           Perfect match to  
             Possible Pattern 1 
Org. B   High    High   Mod.   Mod.    Mod.           Partial match to  
             Possible Pattern 2 
Org. C   Mod.   High    High   High    High            Good match to  
             Possible Pattern 1 
Org. D   High    Mod.   Mod.   Mod.    Mod.            Good match to  
             Possible Pattern 2 
Org. E   High   High    High    High    High            Perfect match to  
             Possible Pattern 1 
 
Table 6-12 - Cross-case analysis results for model X 
 

As shown in Table 6-12, the patterns of the relationships among the rated constructs in the 

case of Organisations A and E show a perfect match to Possible Pattern 1 (see Figure 6-2). 

The level of L (rated ‘high’) at both firms is strongly corrected with the level of S (rated 

‘high’). As predicted, both the L and S constructs appear to be correlated to the level of C 

(rated ‘high’), which, in turn, corresponds with the level of I and T (both rated ‘high’). 

Moreover, the patterns of both organisations indicate that the level of I (rated ‘high’) is 

correlated with that of T (rated ‘high’). In summary, the results indicate patterns perfectly 

match with the Possible Pattern 1. 

 

In the case of Organisation C, the level of L (rated ‘moderate’) seems to have a strengthening 

effect on the level of S (rated ‘high’), which does not correspond to the predicted relationship. 

The levels of L and S also appear to correlate with the level of C (rated ‘high’), but with S 

showing a stronger correlation with C than L. This pattern, however, partly corresponds to the 

model prediction, which specifies that L has a stronger effect in influencing C than S. Despite 

this minor deviation, the remaining patterns of the relationships in this case were found to 

L  S C I T 
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match with Possible Pattern 1, showing that the level of C (rated ‘high’) is correlated with the 

level of I (rated ‘high’), which is correlated with the level of T (rated ‘high’). As a result, the 

case study results of Organisation C are considered to match well with Possible Pattern 1, 

since the overall patterns seem to explain most of the relationships stipulated by the model. 

 

The results of Organisation D indicate that the level of L (rated ‘high’) has a weaker effect on 

the level of S (rated ‘moderate’), demonstrating that these two constructs are not correlated, 

as expected, in this organisation. Although it is evident that the level of C (rated ‘moderate’) 

is well correlated with the level of S (rated ‘moderate’), this relationship appears to be 

stronger than that between C and L, which does not entirely match with the model prediction. 

Despite this anomaly, the level of C (rated ‘moderate’) appears to be strongly correlated with 

the level of IN (rated ‘moderate’), which, in turn, shows a strong correlation with the level of 

T (rated ‘moderate’). Evidently, the results indicate that these relationships (C  I  T) 

correspond to those specified in the model, shown in Possible Pattern 2. Accordingly, it can 

be concluded that the pattern of the relationships among the constructs identified in 

Organisation D match well with Possible Pattern 2. 

 

Finally, the pattern of relationships among the constructs in Organisation B shows that the 

level of L (rated ‘high’) is strongly correlated with the level of S (rated ‘high’), as predicted. 

The levels of L and S, however, do not appear to be correlated with the level of C (rated 

‘moderate’). Despite this mismatch, the level of C shows a fair correlation with the level of I 

(rated ‘moderate’), which, in turn, is highly correlated with the level of T (‘moderate’). This 

pattern of relationships (C  I  T) therefore matches with Possible Pattern 2. However, 

since these are the only patterns that correspond with this prediction, the case-based pattern 

identified in Organisation B is considered to only partially match with Possible Pattern 2. 

 



  
Page 222 

 
  

Model Y consists of three constructs and three possible patterns (1 to 3) in Figure 6-3. Both 

path coefficients are statistically significant and the results are conclusive. The coefficients, 

which range from 0.121 to 0.236, are shown in Table 6-13. 

 

Relationship Standardised path 

coefficients of the final model 

Classifications of effect size 

based on Cohen’s criteria* 

IT 
LI 

0.121 
0.236 

Small effect 
Small effect 

Note: * Cohen’s effect size criteria: small (0.10–0.29), medium (0.30–0.49) and large 
(≥ 0.50). 
 
Table 6-13 - Classification of size of effect between model constructs for relationships of 
Model Y 

 
 
 

(1)                     (2)                      (3) 
        SEM link 

 (1) (2) (3) 
Possible Pattern 1 High High High 
Possible Pattern 2 Mod. Mod. Mod. 
Possible Pattern 3 Low Low Low 

 
Figure 6-3: Possible patterns of relationships between constructs of Model Y  
 
6.4.2 Cross-case analysis results of model Y 
 

For Table 6-14, the following outcomes are reverted from the overall summary of the ratings 

based on the results of the within-case analysis of the five organisations in Table 6-10. 

Technology Innovation Leadership 
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Case   Matching results 

 
Org. A        High        High        High           Perfect match to  
             Possible Pattern 1 
Org. B        High        Mod.        Mod.            Good match to  
             Possible Pattern 2 
Org. C        Mod.        High        High            Good match to  
             Possible Pattern 1 
Org. D        High        Mod.        Mod.            Good match to  
             Possible Pattern 2 
 
Org. E        High        High        High            Perfect match to  
             Possible Pattern 1 
 
Table 6-14 - Cross-case analysis results for Model Y 
 

Table 6-14 provides the correlation patterns of the rated constructs. Organisations A and E 

show a perfect match with Possible Pattern 1 (see Figure 6-3).  

 

The results of Organisations B and D indicate that the level of L (rated ‘high’) seems to 

reduce the level of I (rated ‘moderate’), thus demonstrating that these two constructs are not 

correlated as expected. Although it is evident that the level of T (rated ‘moderate’) appears to 

be well correlated to I (rated ‘moderate’), this relationship appears to be stronger than that 

between T and L, which does not entirely match the model prediction. Accordingly, it can be 

concluded that the pattern of the relationships among the constructs identified in 

Organisations B and D is a good match with Possible Pattern 2.  

 

In the case of Organisation C, the level of L (rated ‘moderate’) seems to increase the level of 

IN (rated ‘high’), which does not correspond with the predicted relationship. The level of both 

constructs also appears to be correlated with the level of T (rated ‘high’), but with I showing a 

L  I T 



  
Page 224 

 
  

stronger correlation than L. This pattern, however, only partly corresponds to the model 

prediction, which specifies that L has a stronger effect than IN in influencing T. Accordingly, 

it can be concluded that the pattern of the relationships among the constructs identified in 

Organisation C has a good match with Possible Pattern 1.  

 

Model Z, as shown in Figure 6-4, consists of three constructs and three possible patterns (1 to 

3) in Figure 6-4. All two path coefficients are statistically significant and considered 

meaningful. The Cohen’s effect sizes range from 0.454 to 0.518, as shown in Table 6-15. 

 
Relationship Standardised path 

coefficients of the final model 

Classifications of effect size 

based on Cohen’s criteria* 

AT 
LA 

0.518 
0.454 

Large effect 
Medium effect 

Note: * Cohen’s effect size criteria: small (0.10–0.29), medium (0.30–0.49) and large 
(≥ 0.50). 
 

Table 6-15 - Classification of size of effect between model constructs for relationships of 
Model Z 

                         
 
 

(1)                     (2)                    (3) 
     SEM link 

 

 (1) (2) (3) 
Possible Pattern 1 High High High 
Possible Pattern 2 Mod. Mod. Mod. 
Possible Pattern 3 Low Low Low 

 
Figure 6-4: Possible patterns of relationships between constructs of model Z 

  

Leadership 

 
Technology Process and activities 
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6.4.3 Cross-case analysis results of model Z 
 
Case   Matching result 

 
Org. A        High        High        High           Perfect match to  
             Possible Pattern 1 
Org. B        High        High         Mod.            Good match to  
             Possible Pattern 1 
Org. C        Mod.        High        High            Good match to  
             Possible Pattern 1 
Org. D        High        Mod.        Mod.            Good match to  
             Possible Pattern 2 
Org. E        High        High        High            Perfect match to  
             Possible Pattern 1 
 
Table 6-16 - Cross-case analysis results for Model Z 

 

Table 6-16 provides the correlation patterns of the rated constructs. Organisations A and E 

both show a perfect match with Possible Pattern 1 (see Figure 6-4).  

 

The results of Organisation D indicate that the level of L (rated ‘high’) seems to reduce the 

level of A (rated ‘moderate’), showing that these two constructs are not correlated as expected. 

Although it is evident that the level of T (rated ‘moderate’) appears to be well correlated with 

the level of A (rated ‘moderate’), this relationship appears to be stronger than that between T 

and L, which does not entirely match the model prediction. Accordingly, it can be concluded 

that the pattern of relationships among the constructs identified in Organisation D has a good 

match with Possible Pattern 2.  

 

In the case of Organisation C, the level of L (rated ‘moderate’) seems to increase the level of 

A (rated ‘high’), which does not correspond to the relationship predicted. The level of both 

constructs also appears to be correlated with the level of T (rated ‘high’), but with A showing 

L  A T 
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a stronger correlation than L. This pattern, however, partly corresponds to the model 

prediction, which specifies that L has a stronger effect than A in influencing T. Accordingly, 

it can be concluded that the pattern of relationships among the constructs identified in 

Organisation C has a good match with Possible Pattern 1.  

 

Finally, the pattern of the relationships among the constructs in Organisation B shows that the 

level of L (rated ‘high’) is strongly correlated with that of A (rated ‘high’), as predicted. The 

levels of L and A, however, do not seem to be correlated with the level of T (rated 

‘moderate’). Accordingly, it can be concluded that the pattern of the relationships among the 

constructs identified in Organisation B has a good match with Possible Pattern 1. 

 
6.5 Discussion 
 

The results of the explanatory case studies analysis of the five construction organisations in 

Hong Kong presented above provide indications as to whether the model derived from the 

quantitative analysis can be qualitatively validated (i.e., explained) by the findings of the 

firms under real-work settings. Overall, the results suggest that the relationships among the 

constructs depicted in the model can be adequately explained with the results from the case 

studies. In Model X, four cases have a good-to-perfect match with the five possible patterns, 

and the fifth case somewhat matches the possible patterns. More specifically, Organisations A 

and E show a perfect match and Organisation C shows a good match with Possible Pattern 1, 

Organisation D shows a good match with Possible Pattern 2 and Organisation B somewhat 

matched Possible Pattern 2.  

 

In Model Y, five cases have a good-to-perfect match with the three possible patterns. More 

specifically, Organisations A and E show a perfect match and Organisation C a good match 

with Possible Pattern 1, while Organisations B and D showed a good match with Possible 
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Pattern 2. 

 

In Model Z, five cases have a good-to-perfect match with the three possible patterns. More 

specifically, Organisations A and E show a perfect match and Organisations B and C a good 

match with Possible Pattern 1, while Organisation D show a good match with Possible 

Pattern 2. 

 

Based on the cross-case pattern-matching results, the following sections (6.5.1–6.5.6) discuss 

the relationships between the five climate constructs of Model X, three climate constructs 

each of Models 2 and 3, the outcomes of the successful KM pathway(s) and variables that 

potentially cause unexplained variation among the model constructs. 

 
6.5.1 Relationship between the five climate constructs of model X 

 

In the case of Organisations A, B and E, a strong correlation between the L and S constructs 

provides support that leadership is important for strategies and it presented in Table 6-12. 

 

In the process of implementing KM in Organisations A, B, D and E with S and L as enablers, 

it is obvious that ‘gaining the top manager’s acceptance and support’ is a priority. This is also 

one of the necessary processes before the execution of any strategy. This finding echoes those 

of Greengard (1998), Von Krogh (1998), Davenport et al. (1998), Liebowitz (1999) and 

Storey & Barnett (2000), who found that managers had to understand and see the value of 

KM and be willing to provide support before they could take an active role in its 

implementation. Since KM is not a short-term strategy, the strategies for carrying out KM 

will only be sustained once there is support and acceptance from top managers, so the 

concepts of KM can be disseminated through the entire company. 
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In assessing the similar relationships in Organisations C and D, it was found that the L 

construct does not appear to influence the S construct. This anomaly can perhaps be explained 

by the unique situation of these two organisations. The L construct was rated as moderate by 

Organisation C because ‘Managing organisational knowledge is central to our firm’s 

strategies’ and ‘Our firm understands the revenue-generating potential of its knowledge assets 

and develops strategies for marketing them’ were rated moderately and ‘Our firm builds 

business around leading selected clients’ was given a high rating. In addition, although no 

special division or implementation committee had been set up, the e-Business internet group 

established a KM project led by the department head, which has become the dedicated unit in 

Organisation C for implementing KM. 

 

However, the implementation format of KM in Organisation C is still mainly top down. First, 

the top level recognised the necessity of implementation of KM, and appointed the project 

department to carry it out. Although there is no special department established for 

implementation, responsibility was given to the e-Business internet group, and the KM 

project was consequently set up. 

 

The top management supports KM and often uses different occasions to emphasise its 

importance to first-level managers. They encourage every department to give their full 

support to its implementation. Organisation C believed that the first step of implementing KM 

was for all top managers to recognise the importance of KM and give their support. 

 

Although there is no dedicated department, a similar division that operates and establishes 

KM projects is led by the division head, through which Organisation C demonstrates that KM 

can occur naturally in the industry and does not need to be converted into slogans for 

implementation. 
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KM in Organisation D started with the common perception of top management that the 

demands of their clients had to be met ‘anytime, (with) document and practical note in hand’. 

For this to occur, Organisation D required a document management facility that could readily 

provide the documents required by their clients, which would be the responsibility of the 

projects department. Therefore, the concept of KM was initially implemented in the projects 

division. Since most of their employees are knowledge workers, Organisation D did not 

formally announce the start of ‘KM’ in their organisation, but instead, used various 

appropriate ways to meet the knowledge needs of the different departments, such as project 

management and documentation. 

 

The implementation of KM in Organisation D did not start with any strategy or goal in mind, 

because management was concerned that their employees might have concerns if they felt that 

the company was watching them closely. Therefore, Organisation D carried out KM subtly, 

by first ensuring that all employees felt that KM would be helpful to them. They then 

proceeded with the various steps of implementation and included these steps as part of the 

daily management process. 

 

The focus of the operating strategy of Organisations A and E was customer satisfaction. To 

increase the professional quality of their service, the engineering department stored 

information for use by its employees. For their KM strategy, both organisations emphasised 

the ‘cultivation of the environment’ (corporate culture). In addition to hosting informative 

discussions at different levels, there were also competitions for the best case studies and the 

selection of ‘model cases’. A handbook on KM was also published, with promotions and 

reports on bulletin boards as well as meetings to announce achievements in KM. Finally, 

through information exchange seminars, case compilation carried out electronically on the 
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internet and academic lesson plans, a flow of knowledge was facilitated to ‘establish a local 

model’. 

 

Organisations A, C and E used strategies tailored for their companies to establish a reward 

system that would encourage knowledge sharing to motivate staff to share their experiences. 

Therefore, the organisational culture in all three organisations was given a high rating. In 

terms of addressing employee satisfaction, management wanted to provide a pleasant and 

open atmosphere for their employees. Therefore, a high level of trust appeared to be evident 

between coworkers and colleagues of other department in all three organisations.  

 

The results obtained from Organisations A, C and E fully support the prediction that the C 

construct will be positively influenced by the L and S constructs. The participants from all 

three firms pointed out that their leaders definitely have an influence on the culture in their 

firm in terms of knowledge sharing. For example, a senior engineer in Organisation A 

mentioned that their organisation would try to fully support their team members if they 

expressed their intention to advance their knowledge, skills and abilities. In other words, 

when staff members demonstrated their willingness to take part in knowledge sharing, they 

received support from the firm. Additionally, a project manager in Organisation E expressed 

their belief during an interview that the improvement in organisational culture towards 

knowledge sharing over the previous few years had been the result of improved supportive 

policies and systems, introduced by the top managers. This implies that supervisors who take 

the lead and advocate or support KM initiatives increase the climate of support in the 

organisational culture towards knowledge sharing. 

 

Organisation E mandated every employee to produce one to two technical papers or 

post-project review report every two years. They also established a system for the users to 
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rate the papers and reports. Quality before quantity was therefore emphasised. All materials 

needed to be approved by an expert or technical director and those that did not meet standards 

would be returned to the respective staff member, who was required to revised and re-submit 

the information. Approved documents were placed in the KM platform where they were 

available to others for use. This process not only increased the feeling of accomplishment as 

employees shared their knowledge, but facilitated mutual discussion and suggestions among 

employees. This culture of sharing consequently increased the amount of knowledge transfer 

and strengthened the quality of the knowledge structure, resulting in effective sharing and 

flow of information. 

 

Organisation A established a forum platform with the best-known method, which connected 

every database of every department, increasing ease of searching for information. In addition 

to an emphasis on the digitalisation of teaching materials and the importance of the search 

function, Organisations B and D emphasised the transparency of information in the company, 

which meant that employees obtained information on all of the problems that the company 

was facing when they entered the KM system. 

 

The C enabler of ‘building of an environment of sharing among employees’ was considered 

the most important. However, this enabler needs to be supported by information building, 

which requires support from the T enabler. This is line with Ruppel & Harrington (2001), 

who found that the extent of the application of information is directly proportional to the 

extent of mutual trust in the organisational culture. They pointed out that for an organisation 

to maximise the utilisation of its intranet, it is necessary to build a culture of mutual trust and 

support among those who provide the information and those who use the information. The 

extent of mutual trust in an organisation also needs to include the management of the intranet 

and the renewal of information so that employees are able to trust the information provided in 
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the network. 

 

Various means were used to help the department heads in Organisations A, C and E agree on 

a KM strategy. Organisations A, C and E also required every department to establish a related 

key performance index, such as number of financial claims and variation order (VO) 

submissions and extension of time claim applications. Therefore, each department head could 

evaluate the effectiveness of the implementation of KM through the data provided by the 

information system on the related indices. 

 

The above relationships were partially upheld in Organisation C, since the rating of the C 

construct in this organisation seemed to be strongly correlated only to that of the S construct 

(and not the L construct). In Organisation C, this unexpected result may be explained by 

earlier presumptions that ‘Our firm builds business around leading selected clients’, 

‘Upper-level management team communicates effectively’ and ‘Our employees feel that the 

management team provides effective leadership’, influential variables of the L construct. This 

appears to be corroborated on examining the ratings in Organisation C (Table 6-16), which 

revealed that the L construct is strongly correlated with high ratings for ‘Our employees feel 

that it is safe to speak up and challenge the ways that things are done in the firm’ and ‘Our 

firm does a good job of keeping employees informed about matters that affect them’ of the C 

construct.  

 

In terms of Organisation D, the lack of correlation between the L and C constructs may be 

explained by the fact that, over the previous two years, several directors in the rank of senior 

project managers had departed the firm. Such a significant loss of key personnel has negative 

effects on the business process such that the firm, whether deliberately or unknowingly, 

amended its business strategy to one less driven by KM. This could explain the lack of culture 
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for knowledge sharing. In this case, although the current supervisors have a high level of 

leadership for KM initiatives, they are unlikely to influence the culture and improve 

knowledge sharing unless the firm regains its business stability and reverts to its strategies.  

 

In the case of Organisation B, the results indicate that the C construct does not seem to be 

influenced by either the L or S constructs as anticipated. Further examination reveals that 

such a mismatch may be because the organisation has recently undergone management 

restructuring with the aim of improving the capabilities of the organisation, following a 

strategic decision to venture into larger-scale construction projects, for which highly-skilled 

professionals are required. Although the change led to the recruitment of a number of new 

personnel to form the work teams, the dismissal of a few ineffective managers and the 

appointment of several new leaders meant that it is unlikely that the change would have 

translated into an improved culture for knowledge sharing in the short term. However, the 

engineering manager who took part in championing the restructuring process believed that 

such a change would start to drive the organisation towards an improved culture for 

knowledge sharing, as it would be more flexible, supportive and inclined to use KM 

approaches in carrying out work. It can thus be inferred that such an anomaly in Organisation 

B may be attributed to organisational lag, that is, a discrepancy in the rate at which 

organisational change affects certain outcomes. 

 

In addition to the above findings, it is observed that the extent to which leadership influences 

firm culture in knowledge sharing may also be moderated by the management team climate 

(West & Anderson, 1996). For example, the engineering manager at Organisation B seemed 

to ‘have a say’ among the top management team and was able to persuade the directors to 

restructure the corporate system, which would likely improve organisational culture for KM 

when the organisational lag was taken into account. Likewise, the senior engineer in 
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Organisation A pointed out that the directors of the firm was very open to listening to young 

leaders. This provided him/her with the opportunity to directly contribute to knowledge 

sharing by introducing viable new ideas and/or practices during board meetings. 

 

Since KM is broadly applicable, not all employees may feel the same effects from KM. For 

example, the management of IT can be helpful to the projects and procurement departments, 

however, their views will be very different, as will the functions to employees. Project 

engineers are employed by Organisations B and D. Hence, when communicating KM to them, 

it is not effective to use a classroom style; rather, it is desirable to carry out meetings to allow 

them to realise that KM can provide opportunities for them to participate. 

 

Organisations B and D believed that the organisational culture had to be flexible and easily 

adaptable so that employees could take on new projects in their own ways. Each department 

manager played the role of a supporter to help employees reach their goals. Both 

organisations fully utilised organisational culture in facilitating KM. They encouraged the 

department managers to recognise the importance of KM and allowed each manager to 

implement KM within his/her own department. 

 

Organisation C believed that the implementation of KM varied according to the industry and 

organisational culture. Therefore, since most employees in Organisation C were knowledge 

workers and used some type of KM every day, it was not necessary to convert KM into a 

slogan before implementation. Instead, Organisation C mingled KM into the daily work of 

their employees, so that they would naturally develop the habit of KM. 

 

Most construction knowledge is shared and discussed: 
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1. by the project management team with the commercial department team in formal 

meetings to transfer the related files from the latter to the project management team 

 

2. by the project management team in informal meetings to prepare for a project prior its 

execution 

 

3. by the project management team with subcontractors in formal meetings to plan 

subcontract work packages. 

 

The findings from the case studies provide strong support for the prediction that the C 

construct will influence the I construct. This causal relationship is corroborated by most of the 

participants in the interview. In Organisation A, the interviewed project engineers believed 

that by instilling a ‘thinking out of the box’ culture, the organisation would be able to 

consistently introduce innovative solutions and always be ahead in utilising advanced 

engineering technologies. By improving the culture so that it is more flexible and adaptive, 

the engineering manager in Organisation B believed that the organisation was employing 

more advanced technologies/techniques, and therefore, likely to deliver more innovative 

outcomes. The interviewed managers in Organisation C mentioned that with an inclusive and 

supportive culture, new ideas and knowledge could be quickly diffused and implemented to 

produce high-quality products. Likewise, a manager in Organisation D observed that, with a 

recent change in business strategy that resulted in reduced knowledge sharing, the 

organisation tended to be less active in delivering innovative designs. Finally, a project 

manager in Organisation E stated that, with a culture that was very supportive and strongly 

encouraged innovation, the firm was always at the forefront of construction innovativeness. 

 

In terms of encouraging innovation among their employees, Organisations A and E mainly 
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used expert evaluation or engineering paper competitions, implying that whenever there was a 

proposal by an employee, it was first placed on the KM platform or presented through an oral 

presentation, then evaluated by experts and senior managers, and once passed, promoted for 

execution among the employees. The proposal would thereafter be published and the 

employee would be cited and rewarded. 

The findings from the case studies also strongly support the prediction that the IN construct 

will influence the T construct. The interviewees in Organisations A, B, C, D and E considered 

that IT helped to improve information sharing, communication and interaction within both the 

project team and project delivery chain (Soto-Acosta and Meron˜ o-Cerdan, 2008). The T 

construct is often associated with improvements in organisational flexibility, quicker access to 

information, fast responses to changing conditions, greater innovativeness and improved 

decision-making (Tseng, 2008). 

 

The KM platform of Organisations A, C and E emphasised construction engineering, building 

processes, programmes, tendering, resource allocation, contract administration, risk 

assessment, R&D and materials and documentation submission. Each department has its own 

platform and authorises employees with log-in privileges to browse the information. However, 

Organisation A used a system that was similar to the Google search engine, a forum platform 

that uses the ‘best-known method’, which connected the databases of each department and 

was only available to internal employees for the protection of company information. 

 

In terms of IT appreciation, a wide range of tools and practices were developed to facilitate 

knowledge sharing, including: 

 

(1) a single, common portal for documents, information and online collaboration knowledge 

known as ‘iShare’ 
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(2) an electronic project management system (ePMS) for exchange, review and approval of 

drawings and deliverables among clients/contractors/consultants and the project management 

teams of the group 

 

(3) a photo directory of individuals and interactive organisation charts that help colleagues 

familiarise themselves with each other and ‘know what we (the organisation) know’. 

 

Organisations B and D placed great emphasis on the role of IT on KM, and therefore, their 

e-Business internet group was very much responsible for developing their KM system. 

 

The e-Business internet group leader of organisation D stated that ‘the e-Business division 

provides customised electronics system development and set up according to the nature and 

type of work of the various departments and by focusing on the department’s request of 

different system functions. The search engine in the system is very important, as it needs a 

good program to allow the user to find the needed information quickly and easily. In addition, 

the control of the information system rights is essential as well.’ 

 

Organisation B placed design research, façade production and manufacturing, construction 

management services, accounting and various activities related to knowledge and technical 

production on their KM platform, to provide company employees, customers and partners 

with the ability to obtain the required information. Through their KM system, employees can 

determine the number of engineering problems, different kinds of solutions and how many 

more issues need to be discussed and resolved. These are the visible benefits of utilising IT. 

 

Through personal observations and analysis of the interview contents, the findings from the 

case studies also reveal a correlation between C and IN that may affect the successful 
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implementation of KM. These variables are elaborated in detail below. 

 

‘War Rooms’ are set up in the site offices of Organisation A as a platform for better 

communication and collaboration with contractors. War Rooms provide opportunities for 

in-depth discussions in an open and transparent setting, where all relevant information is 

posted and updated regularly for ease of reference. 

 

Taking the War Room concept a step further, an area management plan was developed by the 

team responsible for the infrastructure project. Through this area management approach, the 

frontline staff were engaged and given a sense of ownership over the safety and 

environmental performance of the project. Safety workshops involving subcontractors and 

open discussions among everyone in the War Room strengthened the collaboration among the 

parties involved, improving overall project decision-making and problem solving. 

 

Another KM initiative implemented by the project team for a large-scale mixed commercial 

and residential development was the ‘One Single Team’, which goes beyond the traditional 

partnering approach in promoting collaboration and resource sharing across their sites. This 

communication initiative centres around five key values, agreed on by all of the parties: 

 

1. safety first 

2. no excuse 

3. no blame 

4. can do 

5. best decision for the project. 

 

Still in the early stages, this initiative involves biweekly reviews of construction progress, 
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potential risks and challenges for upcoming works and mitigation measures to ensure smooth 

and integrated implementation. The joint project sponsors are reporting positive feedback 

from frontline staff, with better collaboration between contractors and construction 

management teams. 

 

Partnering has been the traditional approach of Organisation A in working with their 

consultants and contractors. But with the introduction of KM, partnering has been 

transformed 360 degrees into a way to engage with stakeholders. The organisation works with 

and for stakeholders.  

 

Given the programme constraints and the number of parties involved, the only way that 

Organisation A can effectively deliver infrastructure projects is to engage everyone as 

stakeholders. To do so, their staff are specifically trained not just to manage the physical 

aspects of projects but the relationships that contribute to their effective delivery. Stakeholder 

engagement communities of practice (CoP) has become a cornerstone of their project 

management approach, and partnership with stakeholders is the pillar of staff training and 

development. Their approach towards stakeholder engagement is applied to everyone that 

they work with, including: 

 

1. operations/frontline colleagues 

2. government officials 

3. contractors 

4. suppliers 

5. utilities undertakers 

6. community groups. 
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Their operations/frontline colleagues are among their most important stakeholders, as they 

construct the systems that Organisation A is currently delivering for the new projects that they 

are building. To ensure that the staff of Organisation A understand the needs and 

requirements of stakeholders, they have established an operations interface team in the 

planning and development department to engage operations colleagues. This is important 

during the construction as well as operational phases, given the multiple interfaces of the 

project with the operational network. 

 

Another very important group of stakeholders is the government, both in terms of their 

regulatory capacity and their share of ownership in the projects of Organisation A. To 

enhance joint working relationships and interfaces with collaborative government agencies, 

Organisation A has embarked on a major collaborative initiative to share meeting protocols, 

management reports and document logs. A commitment to improvement was made by the 

senior management on both sides, demonstrating their mutual determination to enhance 

workflow efficiency and save time in the review and approval of statutory submissions. The 

initiative has improved understanding and eliminated administrative burdens on both sides, 

resulting in an increased approval rate for submissions, a decreased rate of re-submissions 

required and improved turnaround time. 

 

Another new approach was adopted with suppliers of new proprietary products. Engagement 

with these suppliers has been strengthened by establishing a quality steering committee at the 

outset of the contract. This has helped Organisation A to coordinate more effectively when 

defining and agreeing on key performance indicators and ensuring effective supply chain and 

resource management. The collaborative application of quality control has enabled early 

identification of issues and implementation of necessary improvements. This successful joint 

effort has provided valuable lessons for future proprietary material procurement strategies. 
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Positive utilities management has also been adopted across the project portfolio of 

Organisation A. They have used the government’s Joint Utility Policy Group as a platform for 

forming more effective relationships with relevant government departments and utilities 

undertakers. Partnering and project kick-off workshops have been held for reclamation 

projects and others, bringing managers, engineers and workers from the client, contractor, 

subcontractors and utility companies together to review the latest work progress and major 

utilities challenges for projects. These communication channels are strengthening work 

relationships with utility undertakers, allowing timely resolution of difficult issues and 

expedition of works, thereby facilitating more effective project delivery. 

 

To recognise the efforts invested by different parties in engaging stakeholders, Organisation 

A has added a Stakeholder Engagement category to their Quality, Safety and Environmental 

Management Awards programme for their subcontractors and suppliers. The Stakeholder 

Engagement award scheme is the first of its kind in the construction industry. It provides 

recognition to partners for their proactive efforts in support of their endeavours to become 

better corporate citizens in the communities where Organisation A operates. By transforming 

stakeholder relationships, a better understanding has been developed among all involved, 

which is conducive to successful and harmonious project delivery. 
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6.5.2 Concluding remarks on model X 

 

The results of the study have revealed that senior management support and strategies were 

perceived to be the most significant driver for successful KM implementation. The results 

suggest that top management should offer a suitable KM personalisation strategy (via 

incentive schemes for employees) to engage in KM initiative to increase the likelihood of 

success.  

 

It is imperative to formulate an attractive incentive package to motivate members, which, in 

turn, upholds the culture of mutual trust and assistance, to foster an organisational culture that 

encourages participation in KM initiatives and assists all people to perform their activities to 

the best of their ability. A knowledge-sharing culture encourages people to depend on one 

another and the information they share, increasing the likelihood that they will communicate 

openly and effectively to achieve their shared goals. 

 

Successful KM implementation requires appropriate incentives and organisational culture and 

an innovative climate that facilitates the new creation of knowledge and generation of new 

ideas. Finally, a user-friendly technology facilitates the sharing and management of 

knowledge.  

 

This finding is consistent with the literature (e.g., Amabile et al., 1996; Jung et al., 2003; 

Scott & Bruce, 1994), which highlights the critical role that top management (L) plays in 

bringing about KM, through developing innovation(I), while influencing organisational 

culture (C) that supports creativity and fosters innovation efforts in the organisation.  

 

The result reinforces the findings from other studies highlighting the vital role of leadership 
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and organisational culture (Holsapple & Joshi, 2000). Since leaders set the example for others 

in the organisation, they have a direct impact on the organisation’s culture and on how the 

organisation approaches and deals with KM. Leaders are also important in acting as role 

models to exemplify desired KM behaviour. For example, they exhibit a willingness to share 

and offer their knowledge freely with others in the organisation, to continuously learn and to 

search for new knowledge and ideas. Other important leadership competencies include 

steering the change effort, conveying the importance of KM to employees, maintaining 

morale and creating a culture that promotes knowledge sharing and creation. For instance, 

sharing best practices within an organisation enables significant savings in capital investment. 

 

Therefore, it is recommended that organisations emphasise developing highly committed 

leaders; such an approach could be achieved by cultivating transformational leadership among 

senior managers. Once achieved, these leaders would act as a momentous force shaping and 

sustaining KM traits within individual teams and the organisation at large. 

 

The results demonstrate that a significant relationship exists between 11 links (i.e., LI, L  

C and C  I) that will benefits the KM implementation. With the prevalent uses of advanced 

technologies (IT) and process and activities (A), coupled with people sharing, creating 

knowledge and generating new ideas (P), organisations can enhance the overall KM 

implementation. This increases the level of high achievement in KM. This can, in turn, 

improve their ability to expand market share, leading to turnover and profit growth, thereby 

strengthening overall business performance. After carrying out the analysis, the findings 

indicate the predication is good and sensible. Model X works.  
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6.5.3 Relationships between the three climate constructs of model Y 

 

In assessing the relationship between the I and L constructs for Organisations A, B, D and E 

(presented in Table 6-14), it was found that there is a strong correlation between the 

constructs. The results support the notion that support from top management strongly 

influences I.  

 

In these organisations, commitment to knowledge sharing for innovation is visible from top 

management, who take an active role in using the knowledge-sharing portal, posting blogs, 

organising innovation forums and mentoring CoP. Organisation A is a fast-growing 

organisation that needs to meet the aggressive challenges of delivering new projects. They 

believe that knowledge sharing is critical to create a more cohesive team and leverage their 

knowledge and experience for the benefit of current and future projects. 

 

Organisation A also indicated that in 2014, they would introduce a Specialist Development 

Programme (L). Organised by the specialist engineers, these training sessions delve into 

specialised topic areas to expand the knowledge of the whole team. In the ‘KM’ spirit, each 

topic is presented by a novice who worked with an expert to become proficient enough on the 

subject to teach it. This provides a new way of building collaboration and teamwork in the 

group. 

 

All of the staff in Organisation A, B, D and E were encouraged to broaden and deepen their 

skills and abilities by gaining knowledge outside their own particular areas of expertise, 

through weekly Continuous Professional Development seminars, site visits, field trips and 

expert talks organised by CoP (established under A).  
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An example of successful KM is the formation of an Innovation Incubator group (forming an 

InnoCoP via A) in Organisations A, B and E. The group was instigated in 2015 and consisted 

of those who owned significant intellectual property in the company. The group used to meet 

regularly to share knowledge and identify ways in which their intellectual property can be 

leveraged to benefit the organisation as a whole.  

 

The following are other significant examples of KM initiatives that have achieved the same 

levels of success in Organisations A, C and E: 

 

1. Engineering technical forums. The company intranet houses a forum whereby staff members 

can share technical information in a public forum and leverage the knowledge of the company 

when solving challenging engineering problems. Many engineers contribute to or use the 

forum.  

 

2. Innovation Management Programme (IMP). The IMP was designed to create innovative 

champions in the company who are expected to drive innovation from the grassroots level 

upwards. These champions are assigned a certain area of innovation (e.g., risk management, 

KM, marketing and leadership) and research their assigned topic as part of a post-graduate 

research degree funded by the company. Each champion is allocated a mentor and an 

incubator group—a group of people who assist the champion in the research and 

implementation of their assigned topic. The IMP was introduced in 2009. The first round of 

post-graduate research was finished in 2011, and the second round started in the same year.  

 

In addition to the Quality, Safety, Environment and Stakeholder Engagement (QSESE) Forum, 

other forums for sharing and exchanging of ideas include semi-annual innovation forums, 

quarterly safety conferences for senior management and safety practitioners, continuous 
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environmental improvement initiative workshops and a multitude of experience sharing and 

seminars organised by CoP. These CoPs are self-managed groups of staff who share common 

interests in the civil and engineering knowledge domain and organise knowledge-sharing 

activities both online and in person. CoP activities are often attended by members from other 

divisions in the group as well as representatives from external stakeholders. 

 

An organisation that can reuse its knowledge, build on it and create innovation depends on the 

spirit of learning and sharing in its teams. A construction engineer from an infrastructure 

project in Organisation E attended a recent innovation forum and awards presentation, where 

he learned of an award given for the use of wireless low-power monitoring sensors. Through 

his own ingenuity, he figured out how to reapply this technology to monitor doors in tunnels 

to overcome security and safety issues. This is a tangible example of how knowledge sharing 

can be turned into innovation for direct benefit to the projects of Organisation E. 

 

Outside sources of knowledge are also sought where they can improve internal competency 

and project delivery. One example is engagement with a team of international and local 

university experts who were invited by Organisation A for three visits over two years (2011–

2013) to provide a critical review of their project management and construction practices. 

This international expert review panel provided invaluable advice on structural, geotechnical 

and tunnelling issues and validated the work of the project management teams. 

 

In considering the comments from the junior engineers of Organisation D, it might be the case 

that the level of team climate for innovation in this firm was influenced more by the level of 

engagement and support of the supervisor rather than by the other two variables. In addition, 

by re-examining the case of Organisation D, it was found that the team under investigation is 

comprised of new members, mostly graduate engineers. Naturally, new members tend to 
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communication less and have fewer bonds, resulting in a less cohesive team. Graduate 

engineers, in particular, are more likely to have less commitment and dedication to the team, 

according to one interviewed senior engineer. As such, team composition might be a potential 

variable that explains why the level of team climate did not correspond with the level of 

leadership for innovation in this firm. In addition, insights from the interviews revealed an 

additional variable associated with team composition that may affect team climate. Although 

not an issue among the case firms, the junior engineers from Organisations A, C and E 

perceived that, based on their past experiences with other firms, cultural differences could 

adversely affect the extent to which team members support and communicate with one 

another. 

 

6.5.4 Concluding remarks on model Y 

 

The results of the study revealed that senior management support (L) was perceived to be the 

most significant driver for successful KM implementation. I was considered the least 

significant enabler to the success of KM initiatives. This suggests that top management 

should support the innovative climate (I) to increase the likelihood of success of such 

initiatives.  

 

Successful KM implementation requires an innovative climate (for example, InnoCoP 

delivery of seminars, workshops, IMP and technical forums), that make people aware that the 

knowledge they possess is a valuable resource that must be managed in a sophisticated way to 

benefit individuals, the team of which they are part and the organisation as a whole.  

 

Finally, KM initiatives require a user-friendly technology to facilitate the new creation of 

knowledge and generation of new ideas among people. It is apparent that appropriate 
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technology (T) is the least significant enabler supporting KM initiatives to flourish. The 

formed InnoCoP would promote an innovative climate, facilitating the sharing of experience 

among people through an integrated interface platform accessible to all interested participants 

in the organisation. After carrying out the analysis, the finding indicates the predication was 

good and sensible and that Model Y works.  

 

6.5.5 Relationships between the three climate constructs of model Z 

 

In assessing the relationship between the constructs of A and L for Organisations A, B, D and 

E (presented in Table 6-16), it was found that there is a strong correlation between the 

constructs. The results indicate that support from top management strongly affects KM 

processes and activities through knowledge capture, knowledge transfer and knowledge use.  

 

The first phase of implementing KM in Organisations A, B, D and E is to gain the support of 

senior managers and reach a common understanding of KM. In this phase, the organisation 

believed that it was crucial to have constant communication with senior managers and 

directors about the importance of KM and educate employees on the concept and value of 

KM.  

 

Organisations A, B and E established a KM centre as a dedicated unit to promote KM to show 

support from top management on the company policy and dedication to execute KM. A KM 

centre increases the prevalence of KM in a company. Therefore, the KM centre also has the 

role of an enabler, because a KM centre represents the support of top managers and the 

dedication and strategies of implementing KM (visualised by A). This centre does not just 

manage knowledge, it is a catalyst. Therefore, the KM centre periodically evaluates the 

strategies and the amount of work being put into KM both for the moment and the future, and 
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takes the appropriate steps accordingly. 

 

The KM centre in Organisations A, B and E is responsible for the planning and 

implementation of KM for the projects and engineering, procurement and contract, R&D, 

health and safety and quality assurance departments. The KM centre educates and promotes 

the implementation model of KM to every department. Each department then, based on its 

own culture, adjusts the implementation and produces reports to be evaluated. Through this 

process, it is confirmed that every department has actually carried out the KM strategy. 

 

The interviewed personnel from Organisation B, who confirmed a strong correlation between 

the A and L constructs, were mostly in management roles and aware of most of the new 

initiatives in their organisation. These interviewees emphasised the encouragement of top 

managers for knowledge transfer and providing the required environment and resources to 

help staff to share knowledge and achieve progress quickly in their work. Moreover, the 

interviewed managers stressed that they are committed to ensuring the satisfaction of their 

staff with the levels of knowledge transfer. Organisations A, C and E were keen to provide 

staff with a variety of tools and technologies to help knowledge transfer. Examples were 

electronic bulletin boards for discussions among staff, to leave comments and share 

experience and knowledge. Most employees were happy to use e-storage to keep track of 

details of drawings, cost estimates, VOs, tender and contract documents, emails and 

correspondence, method statements, quality assurance and safety plans, environmental 

protection plans, site minutes and progress reports. 

 

In considering the comments from senior managers in Organisation D, the common strategy 

for knowledge transfer between projects was to capture ‘lessons learned’ by project teams and 

store them in a database for access by other staff. Post-project appraisal and project review 
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practices are widely utilised to collect, store and share lessons learned in a project. All of the 

interviewees recognised that it is very important to reuse experience and apply lessons learned 

in future construction projects, and that good preparation substantially contributes to the 

success of the execution phase. 

 

Through personal observations and analysis of the interview contents, the findings from the 

case studies reveal a correlation between L and A that may affect the successful 

implementation of KM. These variables are elaborated in detail below. 

 

In Organisations A, B, D and E, each CoP has been developed from grassroots and is 

managed by a team of self-appointed enthusiasts. The members shared and served because of 

their genuine, common interests. CoPs enable communication, collaboration and learning 

across organisational boundaries. Up-and-coming engineers are given the unique opportunity 

to interact with senior experts through CoP graduate engineers. Their tutors and supervisors 

shared the belief that CoPs have enhanced the training experience of graduates. Hong Kong 

Institute of Engineers endorses this aspect of training, noting how these communities have 

strengthened the technical and non-technical skills of graduates and increased their 

cross-disciplinary knowledge. 

 

In Organisations A, C and E, ‘new joiners’ and ‘old timers’ viewed value in the convenience 

of the online platform. Human interactions were improved through the ability to link the 

names, faces and interests of fellow colleagues. Managers and staff appreciated the one-stop 

shop for quick and handy reference material. Quality management system procedures and 

project definition documents to look-up lists for TLAs (three-letter abbreviations), among 

others, are all found in iShare. 
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One example of a successful KM initiative was the database of key clients and contacts in 

Organisation A. It was an invaluable knowledge-sharing tool in the field of business 

development. The database was originally created out of necessity to manage business 

contacts with key clients but was eventually recognised by the board as essential KM for 

business development activities. The board has been active in its support of the maintenance 

and continual upkeep of the client database. Key to this support has been the allocation of 

resources (time and financial) by the board to the few individuals in the business development 

department who own and maintain the KM.  

 

Another example of a successful KM in Organisation E is the drafting standards library, a 

collection of standard Computer-Aided Design procedures and best-practice examples 

intended to ensure a consistent and high-quality product, that is, engineering drawings and 

specifications. The drafting standards library is made available to every draftsperson in the 

company and also accessible by engineers and project managers. As with the client database, 

success in this KM can be attributed to strategic support that the board has been providing to 

the key drivers behind the initiative; in this instance, the group drafting manager.  

 

A technical design manual in Organisation D has been completed and now contains updated 

information that reflects current design practices and materials. There appeared to be an 

opinion among some team members in the past that the design manual was ‘grassroots-level 

KMS’, implying that its creation was not deemed essential to the success of the business. This 

could explain why the design manual was not completed. However, consensus was reached in 

the team that this design manual was strategically required to ensure that the business 

remained competitive in current market conditions. 
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6.5.6 Concluding remarks on model Z 

 

The results of the study revealed that senior management support (L) was perceived to be the 

most significant driver for successful KM implementation; A was of secondary importance as 

an enabler. The results suggest that top management should support coordination and 

collaboration (via A) among employees and departments. It would seem that proper 

coordination and collaboration among employees who are made familiar with the objectives, 

processes and methods of KM would enhance the likelihood of success in KM initiatives. 

 

Senior management should arrange seminars (e.g., post-project reviews and lessons learned) 

or workshops (CoPs built by A) to enhance the sharing of best practices, knowledge capture 

and knowledge transfer, and to familiarise staff with the basic objectives and methods of 

effective KM. It is apparent that people cannot make meaningful contributions to KM unless 

they are familiar with the aims and processes that it entails. 

 

Further, KM without coordination and collaboration is more than difficult; it is almost 

impossible. Through the KM centre (via A), managers should always ensure 

interdepartmental coordination and collaboration to manage their initiative successfully. 

 

Finally, KM initiatives require a user-friendly technology (T), driven by A, to facilitate the 

sharing and management of knowledge among people. 

 

This finding is consistent with the literature (e.g., Saini, 2013), which highlights the critical 

role that top management (L) plays through various activities (A)/interactivity that actively 

promotes the implementation of KM practices. Examples are the lunch-and-learn sessions 

organised by the top management and performance appraisal/rewards/recognition given for 
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contribution to the KM practices. The community involvement programmes, lessons learned, 

best practices, debriefings, post-project reviews, knowledge-sharing networks, CoP, 

brainstorming and training also contributed to the implementation of KM practices, allowing 

employees to freely exchange their ideas and contribute to knowledge sharing, transfer and 

reuse. Cross-exposure to different departments was another item that contributed to KM 

implementation.  

 

The above results reinforce the findings from other studies highlighting the vital role of 

leadership and activities (Cavusgil et al., 2003). Interactivity plays a significant role in 

acquisition and sharing of knowledge, which in turn, positively influences innovation. It is 

especially important in construction, where knowledge is very complex. Codifying and 

combining knowledge with complimentary resources, such as cross-functional teams or 

learning-by-doing capabilities, could lead to new product and process innovations. Darroch 

(2002) suggested alliances to obtain knowledge from other departments, partners and projects 

with employees of different areas of the firm. Working in partnership with suppliers or 

international customers could reduce innovation costs and risks. 

 

Therefore, it is recommended that senior managers place importance on formulating 

appropriate KM strategies (S) and developing highly effective activities. Once achieved, 

stunning KM traits in individual teams and the organisation at large may be observed. 

 

From a focus on the benefits of KM, the results demonstrate that a significant relationship 

existed between 11 links (i.e., LA and LS) and KM implementation. With the prevalent 

uses of advanced technologies (AT) and strategies (S) coupled with people (P) (SP), 

organisations can enhance overall KM implementation, increasing the level of high 

achievement in KM. After carrying out the analysis, the findings conclude that the predication 
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is good and sensible, as Model Z predicts.  

 
6.6 Chapter Summary 
 

In this chapter, a confirmation study has been conducted to evaluate whether the models 

derived from the quantitative analysis could be elucidated by the actual firms under study. 

This investigation utilises an explanatory case study research approach. This approach tests 

the final model of KM enablers and construct propositions. Five construction organisations in 

Hong Kong are examined through face-to-face interviews with 19 professionals. Supporting 

documents have been obtained as a secondary source of information. The analysis of the 

gathered qualitative data involves two stages: within-case and cross-case analyses. A 

summary of the ratings of the variables and constructs and strength of the model variables to 

explain the constructs have been discussed in within-case analyses. 
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Chapter 7 Conclusions and Recommendations 
 

Structure and Objectives of Chapter 7 
 

This final chapter presents a summary of the key results and findings obtained from this 

research study. The chapter begins by recapping the study objectives and presenting the key 

outcomes to achieve the objectives, followed by the theoretical and practical value of this 

study. The contributions and limitations of the study are addressed, and future research 

directions are proposed. The last section concludes. 

 
7.1 Research Objectives and Outcomes 
 

As stated in the previous Section 1.3, the principal aims of this research study are to 

investigate, identify and analyse the crucial role of enablers in formulating a KM strategy and 

to develop an ISM for KM enablers (KMEs) in large construction organisations in Hong 

Kong. Further, the most critical enablers that influence KM within construction organisations 

are empirically investigated and tested. To achieve these objectives, this research draws on 

existing studies, frameworks and models, which have identified the enablers affecting the 

success of KM. Also, a number of rigorous research activities have been carried out. These 

activities, along with their associated outcomes, are summarised in Sections 7.1.1–7.1.3 below. 

This Chapter mainly shows that the research aims and objectives are addressed.  

 
7.1.1 Establishment of theoretical framework 

 

The existing literature was critically reviewed, including the review of reference books, 

scholarly articles, research publications and reports on KM and conference proceedings, as 

presented in Chapter 2. Based on the literature review, it is claimed that the existing KMEs do 

not adequately address KM for the construction industry in Hong Kong. A conceptual 

framework for analysing KMEs was developed. In particular, the study focuses on various 
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enablers, within both generic and construction-specific contexts, for successful KM 

implementation. A comparison, review and identification of the existing enablers proposed by 

various researchers was carried out for further empirical assessment. These existing KMEs 

emphasize enablers on KM practice in IT-oriented companies. Since such issues have not 

been comprehensively addressed from an empirical research standpoint for the local 

construction industry, five overarching research questions were developed to bridge the 

research gap. With a view to suiting the local environment, as a result of technological change. 

The theoretical framework and associated research questions constitute the means of 

presenting the key KM factors that can contribute to the successful KM implementation in the 

project-based but multi-disciplinary construction industry. 

 
7.1.2 Model development and quantitative assessment 

 

To address the research questions, an ISM-based model was first developed based on the 

established theoretical framework mentioned above. As presented in Chapter 4, a theoretical 

framework was designed to present the key KMEs that contribute to KM implementation. An 

empirical assessment based on the focus group discussions with 16 senior managers (‘the 

experts’) of ten large construction organisations in Hong Kong was carried out to validate the 

crucial role of enablers in the implementation of KM. A set of seven KMEs were proposed. 

Through the first focus group discussion, the findings on enablers were verified, with 

reference to the conclusions of other research, with a view to demonstrating the 

inter-relationship between theory and practice. 

 

The second discussion was held with the same 16 experts to determine the contextual 

relationship among the seven KMEs. Opportunity was taken to finalise the design of a 

questionnaire given the seven KMEs. These constructs were then operationalised so that they 

could be accurately measured. As a result, a set of measurement scales was developed as a 
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means of gauging the model constructs. 

 

The relationships among the KMEs were established based solely on the responses of the 

experts via a qualitative ISM. The results were analysed to form a conceptual model 

highlighting the level of power and dependence among the enablers. 

 

The research approaches adopted in this study are discussed in Chapter 3. This study relies 

greatly on a quantitative-based questionnaire as a means of systematic examination of the 

conceptual model. The robust questionnaire is based on a set of measures derived from the 

operationally defined constructs described in Chapter 3, and pre-tested by the expert review 

method. The questionnaire survey targets the construction professionals, who are employed in 

large-scale construction organisations in Hong Kong. The results of the descriptive analysis, 

as presented in Chapter 4, reveal that the data obtained from the 120 survey respondents are 

adequately generalisable to the population at large. 

 

Following the analysis, the data were further assessed to ensure that the measurement scales 

were accurate and reliable. They could be used to identify the factor structures that represent 

each underlying construct or driver. Note there are different drivers for different business 

sectors. Analysis based on Cronbach’s alpha indicates that the scales are reliable. Following 

this, an EFA was performed for each of the model constructs to determine the appropriate 

factor structures (i.e., number of items). The results of the EFA are briefly summarised below: 

 

- The leadership (L) construct has nine items. 

- The strategies (S) construct has nine items. 

- The organisational culture (C) construct has 12 items. 

- The processes and activities (A) construct has 11 items. 
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- The people (P) construct has 11 items. 

- The innovation (I) construct has 11 items. 

- The technology (T) construct has eight items. 

Notes: A and I are new KMEs. 

 

The validity of these factor structures was verified by the results of the CFA. Although the 

EFA and CFA removed three variables from L and S, seven from P, five from I, one from C 

and one from T because of insufficient and cross loadings, the final Cronbach’s alpha of these 

constructs remained relatively high, indicating adequate reliability. Accordingly, the final 

outcomes provide robust factor structures that serve as a basis for subsequent model 

assessment. 

 

Finally, as presented in Chapter 4, the model was assessed and refined using SEM. The key 

findings from this analysis are summarised below. 

 
7.1.3 Results and findings of SEM 
 
(a) Bottom-up approach – The construct People (P) has a high ranking as a mediator 
 

People (P) are the core of creating organisation knowledge (Chase, 1997; Holsapple and Joshi, 

2001; Ndlela & Toit, 2001), because it is people who create and share knowledge. It is 

therefore crucial to manage those who are willing to create and share their knowledge (O’Dell 

& Grayson, 1999). It is known that knowledge is kept in the individuals. The most important 

thing for KM is how to enable the hidden knowledge in an individual to transfer to other 

members, to share, utilise and convert it into knowledge in the organisation. Therefore, a key 

element for an enterprise to be successful in promoting KM is the process to encourage 

people to communicate and share their knowledge with others (Nonaka & Takeuchi, 1995). 
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With this in mind, organisations should view employees as their most important knowledge 

resource. They must blend the concept of KM into their employee management policy, 

because it is crucial for an employee to be willingly and enthusiastically motivated to 

participate and engaged in the obtaining and sharing of knowledge (Szulanski, 1996). Only 

creating new knowledge via knowledge sharing, collaboration and information delivery can 

stimulate innovation. Then the business is able to achieve growth. 

 

The substantive findings of the literature review show that the talents of people are crucial 

and are, or will be, central to any KM strategy. As the senior director of Organisation A 

indicated during the interview, he started with people: they were not manufacturing nuts and 

bolts, they were selling a service – ‘professional project management service in the main and 

that depended on the expertise, training … and ability of their people’. 

 
(b) Top-down approach – KM strategy: Codification/personalisation 
 

There are two distinct strategies identified for developing KM systems: codification and 

personalisation (Hansen et al., 1999). A codification strategy revolves around explicit 

knowledge captured and leveraged using IT tools (e.g., software such as expert systems, 

artificial intelligence and data mining tools). In a codification strategy, IT can be used to make 

intelligent decisions. 

 

Personalisation, at the other extreme, revolves around tacit knowledge using non-IT tools or 

human interactive systems such as knowledge-sharing networks (Dyer & Nobeoka, 2000), 

Community of Practice (CoP) (Wenger et al., 2000), brainstorming and post-project reviews. 

 

This model demonstrates a personalisation strategy in construction organisations: IT provides 

communication support. Incentives and reward schemes may be necessary to encourage 
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knowledge sharing and has been identified as one of the Critical Success Factors (CSFs) for 

KM (Hall et al., 2000). There are also different types of incentives or rewards – financial, 

promotional or peer acclaim. However, a key issue in the application of KM is the evaluation 

of the likely outcome or benefits. Dent & Montague (2004, pp. 34-37) suggested that ‘it may 

be more appropriate to scrutinise, review and celebrate success rather than develop specific 

KM measurement’. They foresee a need for more detailed measures when KM activity 

matures. A major challenge for those with responsibility for KM, therefore, is to make a 

strong business case to convince senior management and other employees about the potential 

benefits (Davenport et al., 1997). 

 

Chilton & Bloodgood (2010) recommended motivating employees through appropriate 

rewards according to tasks, and that managers should be part of work teams to evaluate the 

complexity of knowledge when assigning the team particular duties or changing the makeup 

of the team by introducing new members or removing members.  

 

Managers can promote training of employees in KM systems to make this knowledge easier 

on the firm, make concepts and methods more valuable and understandable to members of 

organisation and facilitate dissemination (Bennett & Gabriel, 1999). Again, best practices can 

be employed by firm sub-units (Cohen & Levintahl, 1990). 

 

It is demonstrated that knowledge use is strongly related to business innovation. Managers 

should encourage employees to use knowledge rapidly and effectively because this 

knowledge represents a valuable asset for innovation (Lin & Lee, 2005). 
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7.1.4 Qualitative model validation 

 

To ensure the generalisability of the empirical results derived from the quantitative analysis, a 

qualitative validation process was carried out to determine if the relationships depicted in the 

empirical model can be sufficiently explained by the actual phenomena among the sampled 

organisations. To achieve this, explanatory case study research was conducted with five 

construction organisations in Hong Kong. The case studies provided two important findings 

that support the validity of the model. First, the results from the within-case analysis show 

that almost all of the model factors that represent the constructs are consistently well 

correlated across all of the sampled organisations. This indicates that the factors are 

adequately reliable in measuring the actual phenomena, reinforcing the robustness of the 

model factor structure verified by both EFA and CFA. 

 

Second, the overall findings from the cross-case analysis, which utilises a pattern-matching 

technique, demonstrate a strong correlation between the quantitatively and qualitatively 

represented construct relationships. Of the five cases, four have a good-to-perfect match and 

one has a partial match to the possible patterns of relationships between the model constructs. 

The results indicate that the empirical model is well explained by the qualitative findings 

from the case studies. It should be noted that although a few case-based relationships show a 

mismatch with possible patterns, these appear to be attributable to other, firm-specific factors. 

These factors might account for a certain amount of unexplained variance in the model. 

Taking this into account, the validity of the empirical model is confirmed through findings 

from the case studies, as the model is shown to be representative of the actual situation in the 

sample organisations. 
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7.2 Study Contributions 

 
Despite the significant amount of research effort, more studies are required to advance the 

existing body of knowledge and generate practical research outcomes that benefit the industry. 

This research study was conducted with the view to advancing theoretical development in the 

area of KM research as well as to contributing in a practical sense to the management of 

knowledge in the construction context. The contributions are presented in the following 

sections. 

 
7.2.1 Contributions to existing body of knowledge 

 
This Section attempts to compare the existing literature in KM enabler in the construction 
industry and explains new knowledge has been advanced relative to the previous studies. In 
essence, the new findings also apply to the ten (10) construction organisations under study. 
 

The importance of KMEs for the construction organisations and the striking feature (C  P 

removed from the model) of this KMEs relationship 

 

This study is the first of its kind to systematically determine knowledge enablers for KM 

implementation in construction organisations. The set of KMEs and outcomes that are 

relevant to large construction organisations in Hong Kong will allow this industry to be 

mindful of the issues that should be given priority when designing and implementing a KM 

initiative. The issues that have not been addressed in this body of literature are the modelling 

of the knowledge enablers that influence KM. The relationships between such factors have 

not been substantially examined from an empirical standpoint in past research in the 

construction industry. 

 

In an attempt to fill the above research gaps, a validated model was formulated to establish a 

comprehensive structural cause-and-effect relationship among the various KM factors. In 



  
Page 263 

 
  

addition, the extent of this relationship was determined to help the senior management of 

private companies and the policy makers of the Works provide policy directives for designing 

and implementing appropriate KM strategies in Bureau of the HKSAR Government and the 

Construction Industry Council in Hong Kong, construction organisations in the private sector 

and the Bureau of the Government. 

 

This study is intended to provide a better understanding of the factors considered critical for 

the successful implementation of KM by the KM theory developers in the Literature Review 

section. The complex relationships among the seven constructs were discussed, and finally, 

the SEM model was tested. It is an empirical study designed to contribute to the validation of 

the assumptions made regarding the enabler factors and their impact on the successful KM of 

large (more than 1,500 employees) construction organisations in Hong Kong. 

 

In the Results section, it is shown that key enablers, such as leadership, strategies, 

organisational culture, processes and activities, people, innovation and technology, all 

positively influence successful KM. The influence paths are depicted in Figure 5-3. In terms 

of Cronbach’s alpha for the measurement scale, there is credible evidence to indicate that 

measurement items of the seven enablers are statistically supported and significantly related 

to successful KM. 

 

The results also reveal that leadership (L) is critical and it is the most vital factor of successful 

KM implementation. In particular, top management plays a critical role in successful KM 

initiatives. The leaders should first believe and then support, wholeheartedly, a strategy 

leading to an internal environment of knowledge capture, creation, sharing and transfer. 

The second most important factor is the KM strategy construct (S). KM strategy plays an 

important role in the creation and sustaining of competitive advantage. Many organisations 
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understand the strategic importance of knowledge in building and maintaining sustainable 

competitive advantage so that strategic models (codification / people centric) can integrate 

KM processes and activities (A) to the business strategy. 

 

Other important key factors are organisational culture, people and processes and activities. 

Thus, building and supporting a culture rewards and encourages employees to seek, share and 

create knowledge attributes, which, in turn, lead to successful KM implementation. Equally 

important is the people who can create new knowledge. This key factor should not be 

overlooked, though it is less important, for example, than innovation. 

 

IT can indisputably facilitate KM; nevertheless, in this study, it is evident that IT plays a 

minor role in successful KM in the organisation. IT should not be seen as a sole driver of KM; 

it is only a tool. This may explain why it was also perceived as the least important factor by 

other researchers (Wong and Aspinwall, 2005). 

 

Kull (2005) argues that culture is becoming increasingly recognised as a powerful and 

sustainable source of innovation and competitive advantage. Kull (2005) maintains that the 

importance of epistemology – the nature of knowledge – is growing in organisations, and that 

KM is not about getting the right information to the right people at the right time, but rather, 

about enabling people to interpret what they observe and empowering them to use their 

judgement. He maintains that ‘the ability of an enterprise to leverage soft knowledge and 

learn faster than its competitors may be the only source of sustainable advantage in the future’ 

(p. 109). The challenges involved in successfully transferring and utilising knowledge across 

organisational units take into account both technology and people, and create a crucial 

problem for the firms’ top management. The challenge confronted by firms seeking to 

stimulate innovation in project management through knowledge transfer is captured in the 
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concept of knowledge ‘stickiness’ (Szulanki, 1996). 

 
7.2.2 Implications for senior managers: roadmap of ‘short-cut’ pathway 
 

Apart from theoretical contributions, this study provides practical contributions for the local 

construction industry. The main outcome of this study, the empirical model, which was 

derived from rigorous assessment and validation processes, could serve as a framework for 

organisations seeking to diagnose the health of their KM practices. In particular, the model 

offers a number of implications that could help guide organisations to devise bespoke 

strategies that serve their particular needs. Each implication is briefly presented below. 

 

The study provides empirical evidence that the top-down approach to a personalisation 

strategy for KM efforts, and planned management efforts. Incentives are fundamental to the 

creation, capture and transfer of knowledge in organisations. Once an effective process is 

developed and a similar requirement arises, managers can reuse the ideas, documents’, 

experience and expertise in other construction project in the future. Knowledge sharing, reuse 

of knowledge and expertise together with innovation can greatly reduce time to deliver a 

construction project to the client. The following suggestions are made for the senior 

management of the construction organisations to improve their KM practice: 

 

First, it is recommended that managers should to formulate an attractive incentive package to 

motivate team members to engage formally and proactively in KM initiatives. The incentive 

system, the processes, in particular, encourages members to communicate and to suggest ideas 

for new KM opportunities. The leader of the construction team, should take the initiative to 

nutrate a KM culture for knowledge sharing and creation. Employees are the ‘hub’ of creating 

knowledge (Holsapple and Joshi, 2001) because knowledge is kept within individuals. It is 

therefore crucial that employees are not motivated to create and share knowledge, but they 
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should be facilitated to share and utilise it within the organisation under the visionary 

leadership. 

 

Second, it is recommended that managers should arrange seminars, innovation forums, 

Innovation Community of Practice (InnoCoP), technical paper competitions and workshops to 

equip people with the basic objectives and methods of effective KM.  If people are familiar 

with the aims and processes that it entails they can classify and store the key knowledge and 

document the lessons learned. These seminars, Inno CoP, and workshops, etc.  should make 

team members (people) aware that the knowledge they possess is a valuable asset and that the 

knowledge must be managed in a sophisticated way to benefit individuals, the team of which 

is only a part and the organisation is a whole.  

 

Third, KM without appropriate KM activities to support coordination and collaboration is 

more than difficult; it is almost impossible. Managers should therefore be recommended to 

ensure interdepartmental coordination and collaboration to manage their initiatives 

successfully. People’s effective communication with the group are important in the KM 

adoption. 

 

Finally, it is recommended that managers should to foster an organisational culture and 

activities that encourages participation in KM initiatives and assists all people to perform their 

activities to the best of their ability. Employees should be empowered to explore new 

possibilities, with trust from construction managers to achieve a positive performance. 
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7.3 Study Limitations and Future Research Directions 

 
Despite the use of a robust research method and rigorous analysis procedures, the findings 

reported here should be interpreted in light of several limitations identified during the course 

of the study. These limitations, along with recommendations for future research directions, 

are presented below. 

 

Although the causal relationships between the model constructs have been tested and 

confirmed by SEM and subsequent qualitative validation, the nature of the conducted 

cross-sectional study precludes a definite conclusion for such causal relationships. Ideally, 

future studies should investigate these causal relationships by conducting quasi-experimental 

research. However, the difficulty in undertaking such complex experimental studies to model 

socio-psychological phenomena is well recognised. 

 

This study focuses on sizeable construction organisation (Group C) in Hong Kong. To 

improve the generalisability of the empirical model, future research should be conducted to 

increase the sample size of the questionnaire survey. Similarly, the validity of the model 

could be strengthened by conducting a larger number of case studies with more interviewees, 

in a variety of firms of different sizes (such as, “Small” companies eligible to tender 

Government contract not exceeding $75M (Group A) and those Medium Size not exceeding 

$400M (Group B).) and in the adjacent geographical regions such as, Macau and Shenzhen. 

 

7.4 Concluding Remarks 

 
Finally, this section intends to shed light on the KMEs, which are relatively new to the local 

construction industry. The KMEs (in Table 2.1) have made significant contributions to most 

IT organisations. There is less focus on KM in the local construction organisations under 
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study. Therefore, this study has examined the seven key enablers (Figure 2.2) for successful 

KM implementation in HK construction organisations. Drawing on the suggestions of various 

researchers, the study has proposed a conceptual model based on such factors. Seven factors 

have been identified and included in the model: 

 

1. Leadership (L) 

2. Strategies (S) 

3. Organisational culture (C) 

4. Processes and activities (A) 

5. People (P) 

6. Innovation (I) 

7. Technology (T). 

 

The final best-fit model for KM enablers is the most acceptable and parsimonious model. The 

ISM results of the study reveal that leadership (L) and KM strategy (S) are the most 

significant driving factors for the success of KM implementation. The results also suggest that 

senior management should offer a suitable KM strategy (a personalisation strategy) for 

employees to engage in KM initiatives if such initiatives are to be successful. 

 

The second most significant enablers to succeed in KM implementation are people, 

organisational culture, and KM processes and activities. Employees (people) are the ‘hub’ of 

creating knowledge (Holsapple & Joshi, 2001) because knowledge is kept and capable of 

being activated within individuals. It is therefore crucial that employees are not only 

motivated to create and share knowledge, but facilitated to share and utilise it within the 

organisation.  
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Organisational culture support is the second most significant enabler identified in the final 

modelling of KM enablers. Cultural support remains a fundamental element in any successful 

KM initiative. A culture of mutual trust and assistance encourages team members to depend 

on one another and the information they share, increasing the likelihood that they will 

communicate openly and effectively to achieve their shared goals. 

 

A building of CoP for collaboration (KM processes and activities) among employees (people) 

and departments is another significant driver of KM initiatives. It would seem that proper 

collaboration among employees who are made familiar with the objectives and methods of 

KM would enhance the likelihood of success of any KM initiative.  

 

Innovation and technology are the least significant enablers identified to support an 

innovative climate that is conducive to new knowledge creation among employees. An 

adequate technological system should be implemented to manage knowledge efficiently. It is 

apparent that appropriate technology and an innovate climate are significant in assisting KM 

initiatives to flourish. Such technology and innovate climate facilitate the sharing of 

experience among employees through an integrated interface platform and Innovation CoP 

accessible to all interested participants.  

 

Finally, after recognising the competition position of KM, it is desirable to perform a 

Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis to identity gaps in the 

KM strategy to expand the competitive position. 
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This questionnaire has been adapted from the Literature Review and Knowledge 
Management Assessment Tool (KMAT) developed by the American Productivity & 
Quality Centre and Arthur Anderson in 1995 to help organizations self-assess where their 
strengths and opportunities lie in managing knowledge. 
 
The self-administered questionnaire is divided into 7 sections: People; Strategy; 
Innovation; Culture; Leadership; Technology; Processes for business environment.  
 
Please read the statements below and indicate the degree to which you agree or disagree 
with each statement (if applicable) by circling the appropriate number 
 
 
Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree          Agree 
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People Rating 

P1.    Our employees are proud to work for our organisation. 1 2 3 4 5 

P2.    Our employees feel that they are part of a unique and leading 
organisation. 

1 2 3 4 5 

P3.     Our employees have a strong sense of belonging to this 
organisation. 

1 2 3 4 5 

P4.     Our employees are strongly committed to their work. 1 2 3 4 5 

P5.     Our employees, in general, endeavour to avoid conflicts with 
upper-level managers. 

1 2 3 4 5 

P6.     Our employees are very supportive of each other. 1 2 3 4 5 

P7.     Our employees are satisfied with our organisation. 1 2 3 4 5 

P8.     Our employees consistently perform at their best. 1 2 3 4 5 

P9.     Our employees learn from each other. 1 2 3 4 5 

P10.   Our employees are willing to voice their opinions. 1 2 3 4 5 

P11.   Most of our employees feel that they can spend their entire 
work career with our organisation. 

1 2 3 4 5 

P12.   Our clients would rate our employees as the best in the 
industry. 

1 2 3 4 5 

P13.    Our employees at all levels are held accountable for their 
actions. 

1 2 3 4 5 

P14.    Our organisation would have serious problems if certain key 
employees suddenly resigned or retired. 

1 2 3 4 5 

P15. Our employees receive regular and constructive feedback on 
their performance. 

1 2 3 4 5 

P16. Upper-level managers continue to help us to focus on 
improving our performance. 

1 2 3 4 5 

P17. Compared with our competitors, we have a higher employee 
retention rate. 

1 2 3 4 5 

P18. Our organisation invests in building competence in our 
people, to be the envy of our clients and competitors. 

1 2 3 4 5 
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Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree              Agree 
                                                                
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Strategy Rating 

S1.      Our employees are aware of the vision, mission statement and 
long-term goals of our organisation. 

1 2 3 4 5 

S2        Our organisation is the first choice of our clients if they wish 
to have business value in a long-term relationship. 

1 2 3 4 5 

S3. Our business plans are strictly implemented in order to obtain 
our expected results. 

1 2 3 4 5 

S4.       Most of the activities in our organisation are carefully 
planned. 

1 2 3 4 5 

S5.        Most of our employees understand our strategic, operational 
and financial goals. 

1 2 3 4 5 

S6.     Our first-line managers make decisions at the operational 
level. 

1 2 3 4 5 

S7.     Our senior managers take personal responsibility for 
delivering results effectively. 

1 2 3 4 5 

S8.         Our organisation has programmes in place to constantly 
upgrade employee skills and education. 

1 2 3 4 5 

S9.         Compared with our competitors, our recruitment programme 
is comprehensive. 

1 2 3 4 5 

S10.      There are incentives to encourage our employees to share 
their knowledge. 

1 2 3 4 5 

S11.      Our employees know our core competencies. 1 2 3 4 5 

S12       Our organisation will be the clients’ first choice to deliver 
business value in long-term relationships. 

1 2 3 4 5 
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Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree          Agree 
 
 

 
 
 
 

Innovation Rating 

IN1. Our clients are generally satisfied with the performance of our  
organisation. 

1 2 3 4 5 

IN2. Our organisation maintains particularly close ties with key 
clients and seeks their feedback. 

1 2 3 4 5 

IN3.     The majority of our new ideas are inspired by the needs and 
expectations of our clients. 

1 2 3 4 5 

IN4.  Our organisation regularly benchmarks its financial and  
operational performances against those of our competitors. 

1 2 3 4 5 

IN5.  Our organisation is aware of the latest trends in technology  
that are useful for our business. 

1 2 3 4 5 

IN6.  Our market share and profits have been continually  
improving. 

1 2 3 4 5 

IN7.  Our clients are extremely loyal to our organisation. 1 2 3 4 5 

IN8.  Our client list is among the best in the industry. 1 2 3 4 5 

IN9.  Our organisation is client oriented. 1 2 3 4 5 

IN10.    We continually meet with clients to determine what they  
want from us. 

1 2 3 4 5 

IN11.    Client feedback is disseminated throughout the organisation. 1 2 3 4 5 

IN12.   Our organisation uses learning to support existing core  
competencies and create new ones. 

1 2 3 4 5 

IN13.   We have regular meetings with our suppliers to improve our 
partnership. 

1 2 3 4 5 

IN14.    We are always the first to apply/use new technology in the  
industry. 

1 2 3 4 5 

IN15.   We implement a large portion of our great new ideas that are  
proposed. 

1 2 3 4 5 

IN16.   Flexibility and a desire to innovate drive our learning process. 1 2 3 4 5 
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Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree          Agree 
 
 

 
 
 
 
 
 
 
 
 
 

Culture 
 

Rating 

C1.      Our employees have the opportunity to contribute their views 
before changes are made that may affect their job.  

1 2 3 4 5 

C2.      Our employees feel that it is safe to speak up and challenge 
how things are done in our organisation. 

1 2 3 4 5 

C3.      Our organisation does a good job of keeping employees 
informed about matters that affect them. 

1 2 3 4 5 

C4. Lessons learned from successes and failures are widely 
communicated within the organisation. 

1 2 3 4 5 

C5.  Upper-level managers empower staff members by allowing  
them to try out new ideas. 

1 2 3 4 5 

C6.  Continuous learning is important to the success of our  
organisation. 

1 2 3 4 5 

C7.  We feel that the culture and environment of our organisation  
are both supportive. 

1 2 3 4 5 

C8.       Our organisation encourages and facilitates knowledge  
sharing. 

1 2 3 4 5 

C9.       Our organisation environment is one that incorporates  
openness and trust. 

1 2 3 4 5 

C10      Our employees are satisfied with the recognition that they  
receive for doing a good job. 

1 2 3 4 5 

C11       We generally acknowledge each other’s efforts and 
achievements in our organisation. 

1 2 3 4 5 

C12       Morale is generally good where we work. 1 2 3 4 5 

C13.      Our employees take responsibility for their own learning. 1 2 3 4 5 
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Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree          Agree 
 

 
 
 
 
 
 
 
 
 
 

Leadership  Rating 

L1.    Managing organisational knowledge is central to the strategies 
of our organisation. 

1 2 3 4 5 

L2.    Our organisation understands the revenue-generating potential 
of its knowledge assets and develops strategies to market them. 

1 2 3 4 5 

L3     Our organisation builds business around selected leading 
clients. 

1 2 3 4 5 

L4.    The management and staff in our organisation cooperate and 
work well together. 

1 2 3 4 5 

L5.    Our employees have the resources that they need to effectively 
complete their work. 

1 2 3 4 5 

L6.    The upper-level management team communicates effectively. 1 2 3 4 5 

L7.    We are confident that on important matters, the 
feelings/thoughts of our employees are communicated upwards 
to our senior management staff. 

1 2 3 4 5 

L8.    The management team recognises when our employees have 
done their job well and acknowledges them. 

1 2 3 4 5 

L9.    Our employees feel the management team provides effective 
leadership. 

1 2 3 4 5 

L10.  The management team motivates and inspires our employees to 
be more effective on the job. 

1 2 3 4 5 

L11.  Our management team is sufficiently visible in our 
organisation. 

1 2 3 4 5 

L12.   Individuals are hired, evaluated and compensated for their 
contributions to the development of organisational knowledge. 

1 2 3 4 5 
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Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree          Agree 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Technology  Rating 

T1.    Technology links all of the members of our organisation to one  
another. 

1 2 3 4 5 

T2.    Technology creates an institutional memory that is accessible to 
the entire organisation. 

1 2 3 4 5 

T3.    Technology brings our organisation closer to our clients. 1 2 3 4 5 
 

T4.    Technology is available and integral to the way that we get our  
everyday work done. 

1 2 3 4 5 
 

T5.    Our organisation fosters the development of ‘user-friendly’ IT. 1 2 3 4 5 

T6.    Technology that supports collaboration is made available to our 
employees. 

1 2 3 4 5 

T7.    We have technological systems so that our employees can  
access business knowledge with ease. 

1 2 3 4 5 

T8.    Our organisation believes that new technology is the key to the 
success of our business. 

1 2 3 4 5 

T9     Our organisation combines professional and excellent expertise 
with technology in unique ways that differentiate us from our 
competitors. 

1 2 3 4 5 
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Rating Scale:         1    2         3    4        5 
  Strongly     Disagree    Neutral      Agree      Strongly  

Disagree          Agree 
 
 

 
 
 
 
 
 
 
 
 
 

Processes for Business Environment Rating 

KMP1.   Knowledge gaps are systematically identified and well- 
defined processes are used to close them. 

1 2 3 4 5 

KMP2.  Compared with our competitors, our organisation has a 
sophisticated database and KM system. 

1 2 3 4 5 

KMP3.  Our employees are involved in looking for ideas in  
traditional and non-traditional places. 

1 2 3 4 5 
 

KMP4.  Our organisation has formalised the process of transferring 
best practices, including documentation and lessons learned. 

1 2 3 4 5 
 

KMP5.  Tacit knowledge (what employees know how to do, but 
cannot express) is valued and transferred across our 
organisation. 

1 2 3 4 5 

KMP6.  We have processes in place to capture critical project 
knowledge. 

1 2 3 4 5 

KMP7.   Project knowledge is too spread out and scattered in our  
organisation. 

1 2 3 4 5 

KMP8.  Our organisation encourages cross-functional meetings for 
sharing project knowledge. 

1 2 3 4 5 

KMP9.  Our employees believe that external professional consultants 
can contribute to the improvement of our business processes. 

1 2 3 4 5 

KMP10.  Client value creation is acknowledged as a major objective 
of our KM process. 

1 2 3 4 5 

KMP11 Our employees continue to create solutions that deliver  
business value. 

1 2 3 4 5 
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