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Abstract 

In advanced economies, government departments (and their agencies) are major 

construction clients. As governments engage in extensive repeat work, the impact of 

knowledge sharing (KS) is an important factor in facilitating the effective management 

of construction projects. Further, the need to access the knowledge residing 

individually and collectively among employees also reflects the importance of KS. 

A number of practices for sharing knowledge have been recommended in the literature. 

These practices, however, are considered to be applicable, universally. This 

assumption is challenged by the current study, which empirically explores the 

relationship between national culture (NC) and KS practices. Thus, the study’s aim 

was to identify whether NC dimensions could be significant variables that impact upon 

staff preferences in relation to KS practices. 

The thesis reports on an empirical investigation undertaken with a total of 250 

individual professionals working for the Directorates of Projects and Maintenance, in 

two government sectors in the Kingdom of Saudi Arabia: 135 individuals in the 

Ministry of Education (MOE) and 115 individuals in the Technical and Vocational 

Training Corporation (TVTC). Over the next few years, both bodies will be responsible 

for the implementation of an ambitious government plan, to procure more than 2000 

schools and hundreds of technical and vocational training centres. This goal is seen as 

providing an excellent opportunity to investigate the impact of NC on KS practices in a 

developing country, because: (1) the bulk of the educational building projects share 

many common features, thus necessitating the need for effective sharing of project 

knowledge; (2) there was a lack of empirical research on KS practices, especially from 

the perspective of construction clients; (3) little research had been published on the 

impact of national culture on knowledge management; and (4) the uniqueness of the 

Saudi culture. 

The research began by critically reviewing the literature to identify appropriate 

measures for KS practices. Each measurement item was then re-evaluated and revised 

to ensure the measurement tool’s relevance to the research context. To provide the 

data set for analysis, a questionnaire, based on KS practices (dependent variables), 

was developed. The questionnaire comprised of three constructs (KS means, KS 
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enablers, and KS benefits) with a total of 41 items. The first construct, KS means, 

refers to those means by which staff are helped to work together and, thus, facilitate 

the exchange of knowledge (19 items). The second construct, KS enablers, refers to the 

policies and technical support that increase the staff’s ability to share knowledge (10 

items). The third construct, KS benefits (12 items), refers to the benefits the employees 

perceive they will gain by practising KS, and their perceptions of their role in 

knowledge sharing. 

The data on the NC (independent variable) was collected using the Values Survey 

Module 2008 (VSM 08), which comprises 28 items. Further, the relationships among 

the research constructs were examined using the exploratory factor analysis (EFA), the 

confirmatory factor analysis (CFA), regression analysis, and structural equation 

modelling. 

The study’s findings provide empirical evidence that the national culture has a 

significant influence on staff preferences in relation to knowledge sharing practices. 

Further, the study identified that the main cultural dimensions (Power Distance (PDI); 

Individualism (IDV); Masculinity (MAS); and Long-term Orientation (LTO)) significantly 

influence KS practices. 

Importantly, the study developed reliable and valid measurement scales for the KS 

practices theoretical construct, namely, “KS means”, “KS enablers”, and “KS benefits”. 

These scales provide a solid foundation from which researchers can effectively study 

knowledge sharing practices, particularly within the construction context. 

Moreover, the research study provides a greater understanding of the implications of 

the KS practices in the procurement of public building projects in Saudi Arabia. It also 

provides new knowledge for managers to enable them to gain a better understanding of 

the preferences of their staff in regard to KS practices. This appreciation will facilitate 

the improvement of project outcomes. Finally, a number of recommendations are made 

in relation to the KS practices that parallel staff preferences in the procurement of 

public building projects in Saudi Arabia. 
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Chapter 1 Introduction 

1.1 Objectives and Structure of the Chapter 

This PhD research investigation aims to study the influence of national 

culture on staff preferences to knowledge sharing practices, in the context 

of procurement of public educational building projects in Saudi Arabia. 

Chapter one is divided into seven sections: Section 1.2 provides the 

relevant research background; Section 1.3 addresses the rationale for the 

study; Section 1.4 presents the purpose of the study; Section 1.5 gives an 

overview of the methodology used; Section 1.6 describes the research 

significance; and, finally, Section 1.7 outlines the organisation of the 

thesis. 

1.2 Research Background 

The Kingdom of Saudi Arabia is the largest economy in the Middle East, 

comprising 25% of the Arab world's GDP.  Also, it is the world's leading oil 

exporter, possessing one-fourth of the world's proven oil reserves 

(USSABC, 2008). For more than 35 years, Saudi Arabian economic 

development has been broadly governed by successive five-year economic 

development plans (MEP, 2005). The latest plan (8th Plan) was approved in 

November 2005 (USSABC, 2008). Additionally, according to the Institute of 

International Finance (IIF), a global association of banks that is based in 

Washington, DC, Arabian Gulf countries earned US$1.5 trillion in oil 

revenue from 2002 to 2006, twice as much as in the previous five-year 

period. As the top oil exporter, Saudi Arabia has been the main beneficiary 

(Mouawad, 2008). For this reason, oil prices have had an enormous impact 
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on the Kingdom’s state of fiscal health and, as nearly 90% of the 

government’s revenue comes from oil, Saudi Arabia is expected to continue 

to enjoy a high level of income, at least until 2010 (SABB, 2007; SAMBA, 

2006). 

Since ascending the throne in 2005, King Abdullah has instigated an 

ambitious development initiative. As a result, Saudi Arabia has 

commenced several mega projects. The total cost of these ongoing projects 

is estimated to be US$283 billion, with up to US$700 billion in 

investments planned over the next 20 years (NCBC, 2009; SABB, 2007; 

SAMBA, 2006; United Securities, 2008; USSABC, 2008). The 2009 and 

2010 budgets reflect fiscal prudence in an environment characterized by a 

global economic downturn, rising inflation, high monetary supply, and 

fluctuating oil prices. At the same time, these two budgets demonstrate the 

Saudi Government’s ongoing commitment to developing infrastructure and 

improving social services (NCBC, 2009; United Securities, 2008; USSABC, 

2009, 2010). Accounting for more than a quarter of the entire 2009 

budget, the appropriation for education and manpower development aims 

at bolstering the Kingdom’s academic and human resource base. As such, 

appropriation funds are allocated across all levels of education (NCBC, 

2009; USSABC, 2009, 2010). 

In a country where almost 60% of the population of 27 million is under the 

age of 25, and 40 % of those are under 15, the big challenge for Saudi 

Arabia is to build educational facilities and create jobs (El-Rashidi, 2007). 

The kingdom has what one analyst called a "human time bomb" because 

the country has one of the world's highest birth rates; indeed the 

population is expected to reach nearly 40 million by 2025 (Mouawad, 

2008). Naturally education remains, therefore, central to government’s 

spending plans (SAMBA, 2008). For this reason the Saudi Government has 

a keen interest in the provision of education and training, as reflected by 

the establishment of large-scale projects, such as schools, vocational 



3 

training centres, technical colleges and universities. Such projects are 

spread throughout all regions of the Kingdom; these projects are worth an 

expected total value of up to US$100 billion over the next 20 years 

(USSABC, 2008). While spending is also spread across all levels of 

education, particular attention is centred on primary and secondary 

education. Data from SAABB (2007) reveal that there are 2,074 new 

schools, in addition to 4,352 schools under construction. Moreover the 

Saudi Minister of Higher Education announced, in 2007, a government 

plan to establish 11 new universities over the next few years, located 

throughout the kingdom. In the same year, a total of 110 new university 

colleges were approved by the Higher Education Council (El-Rashidi, 

2007). Additional funds were also allocated for the establishment of a 

number of new technical and vocational training centres (SABB, 2007; 

SAMBA, 2008). This large number of projects was distributed over three 

bodies with the responsibility for their implementation, namely: (1) the 

Ministry of Education (MOE) for schools; (2) the Ministry of Higher 

Education (MOHE) for universities and university colleges; and (3) the 

Technical and Vocational Training Corporation (TVTC) for colleges of 

technology and vocational training centres (MEP, 2005). 

Moreover, the local construction sector has been a major force in the non-

oil economy, with their recent trend of GDP contribution being in the range 

of SR39-49 billion, as illustrated in Figure  1-1 (US$1 = SR3.75). In the 

period from 1996 to 2005, the percentage of GDP contributed to the 

national economy by the construction sector was in the range of 8.2-9.5%. 

The construction sector also contributed to the national economy, 

indirectly, by establishing basic economic infrastructure, thus providing a 

major source of employment. As noted by Almohawis et al. (2005), the 

Saudi construction industry employs 14.4% of the total workforce in the 

Kingdom.   
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Figure  1-1 GDP contribution of Saudi construction sector (Almohawis et al., 
2005) 

1.3 Rationale of the Study 

The magnitude of the current educational building projects being 

implemented in Saudi Arabia exceeds all expectations. While the projects 
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speed up the completion of the projects (Al-Khalil & Al-Ghafly, 1999b). For 

these reasons, project delays and costly mistakes are inevitable. Such 

mistakes are continually being made and rectifying them is expensive. One 

reason for the over costing of mistakes is due to the inability of project 

managers and construction companies to capitalise on lessons learned 

from one project to another, thus necessitating “re-inventing the wheel” 

whenever dealing with a similar problem, but located in a different project 

(Al-Khalil & Al-Ghafly, 1999b). Other causes of delay come from the 

communication gap between the constructor and the designer, insufficient 

detailed working drawings, a lack of human resources in the design firm, 

and a lack of the designer’s knowledge of available materials and 

equipment (Arain et al., 2006; Assaf & Al-Hejji, 2006). 

To respond quickly and accurately to these challenges, central 

departments have to be able to use and combine knowledge gained from 

previous and ongoing projects. With such knowledge they will be able to 

successfully configure building and construction processes (Hartmann & 

Naaranoja, 2006). Unfortunately, this approach rarely happens within 

construction projects throughout the world. As a result, there is the 

duplication and repetition of costly mistakes caused by the lack of 

leveraged knowledge held, for example, in other parts of the organisation 

(Carrillo & Anumba, 2002). 

Thus, there is an urgent need to effectively apply the concepts of 

knowledge management (KM), and knowledge sharing (KS) in particular. If 

experience and knowledge are shared, then construction project problems 

will be able to be solved more quickly and efficiently. Such action will 

provide the following advantages: (1) the cost of problem solving will be 

reduced; and (2) the probability of repeat problems will be decreased 

(Tserng & Lin, 2004). Moreover, there is much research showing that the 

most critical element for successful KM is KS (Ford, 2002). Thus, sharing 

knowledge among employees leads to faster response times, which help 
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firms meet the construction requirements with lower operational costs 

(Law & Ngai, 2008). In almost every book written on KM, it is widely 

acknowledged that “the distribution of the right knowledge, from the right 

people, to the right people, at the right time, is one of the biggest 

challenges in KS” (Riege, 2005). 

According to Yang and Wu (2008), understanding the motivation of 

individual behaviour is the first step to achieving the effective sharing of 

knowledge. Conversely, culture is often seen as the key inhibitor of 

effective knowledge sharing (Mezher et al., 2005). According to Snowden 

(2003), effective KM solutions are focused 90% on cultural factors and only 

10% on technological factors. Nevertheless, while the success of KM 

processes, especially KS, depends on good management processes, the 

willingness and ability of the individuals involved are vital in any exchange 

of cultural and personal beliefs (Torun, 2004). Therefore, the national 

culture (NC) would have an effect on KM (Ang & Massingham, 2007). 

Consequently, the successful design of flexible KM systems is intrinsically 

linked to KS strategies that consider the NC of the employees (Ardichvili et 

al., 2006). 

1.4 Purpose of the Study 

The current study intends to provide empirical evidence for the following 

question: to what extent does the NC influence staff preferences for KS 

practices. Establishing the extent to which this occurs will help to provide 

practical recommendations, which will reflect staff preferences and their 

cultural orientation, in order to facilitate the more effective application of 

KS practices. In terms of the research scope, this study focuses on the 

influence of the NC dimensions on staff preferences to KS practices, 

specifically in the context of the procurement of public educational 

building projects in Saudi Arabia. 



7 

1.5 Research Method Overview 

The primary objective of the current study was to explore the influences of 

national culture on the staff preferences to knowledge sharing practices. 

Therefore, the research design follows a deductive approach, beginning 

with abstract, logical relationships among constructs in the theoretical 

framework, and proceeding towards concrete, empirical evidence. Using a 

deductive approach, the quantitative data analysis seeks to establish facts, 

make predictions, and test the hypotheses. 

To achieve these outcomes, a questionnaire survey was administered to 

participants from two Saudi government sectors. The survey sought to 

investigate staff preferences to knowledge sharing practices, as well as the 

national culture of the staff within those departments. The data collection 

involved distributing a questionnaire to a total of 250 employees. 

Multivariate statistics were employed to quantitatively analyse the data 

collected from the questionnaire survey. These techniques were considered 

suitable for the present study as they provided an analysis of the 

complicated data set and used multiple independent and dependent 

variables (Tabachnick & Fidell, 2007). First, the reliability and the validity 

of the measurement scale was assessed using factor analysis, including 

two sequential techniques: exploratory factor analysis (EFA) and 

confirmatory factor analysis (CFA). Second, the regression analysis and 

structural equation modelling were employed to test the proposed 

hypotheses to answer the research questions (listed in Chapter 3) 

concerning the influences of national culture on the staff preferences in 

relation to knowledge sharing practices. 
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1.6 Significance of the Study 

In any workforce, ignorance of cultural differences is a very serious cause 

of misunderstandings and, as a result, conflict (Finestone & Snyman, 

2005). Prior to Hofstede’s (1984) ground breaking analysis, many business 

leaders considered organisational culture to be independent of NC. 

However, Hofstede argued against such an assumption, positing that 

organisational cultures are nested within a NC, with the NC influencing 

human resource practices and organisational behaviour. Additionally, 

cross-cultural research shows that management processes are not 

universal and so may not be applicable in every country or culture. 

However, there appears to have been limited research on the influence of 

culture on KM processes (Ang & Massingham, 2007). 

Recent research on organisational learning and knowledge creation 

indicates that KS, communication and learning in organisations are deeply 

influenced by the cultural values of individual employees (Ardichvili et al., 

2006). While several studies outlined cross-cultural KS barriers, based on 

organisational culture, few empirical studies have investigated the impact 

of NC on KS practices (Riege, 2005; Voelpel & Han, 2005). According to 

Riege (2005), citing a number of recommendations (Ford & Chan, 2003; 

Michailova & Husted, 2003; Moller & Svahn, 2004), it is essential to 

further investigate that impact. 

Thus while research has addressed how international companies practise 

KM throughout their globally dispersed subsidiaries, little is known about 

the particularities of practising KM in the context of a specific country 

(Voelpel & Han, 2005). Further, these studies have tended to focus on the 

USA, Japan, and Western Europe. Rarely has KM within other 

geographical contexts been studied. This is surprising given the continuing 

relocation of industries from developed countries to low-cost developing 

countries (Voelpel et al., 2005). Thus there is a need to investigate the 

effect of NC on KS in a developing country such as Saudi Arabia. 
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1.7 Thesis Organisation 

The structure of this thesis consists of seven chapters. This chapter 

(Chapter 1) introduces the research background, the rationale for the 

research, the research purpose, and the scope. Also it provides an overview 

of the research method and the significance of the study, as well as the 

thesis organisation. 

Chapter 2 provides an extensive review of the literature pertinent to the 

field of procurement of public projects in Saudi Arabia, knowledge 

management, knowledge sharing, and national culture. The chapter aims 

to identify the issues that have not been adequately explored by previous 

researchers, that is, to define the most important variables which influence 

the research problem. 

Chapter 3 presents the development of a research conceptual framework 

and hypotheses based on the knowledge acquired from the literature 

review. The chapter also delineates the research questions formulated as a 

response to the identified research gaps. This is followed by the details of 

the research method, which addresses the key issues relating to the 

research approach, research design, and the relevant analytical techniques 

adopted in the current study. 

Chapter 4 presents the results of the descriptive analysis, based on the 

data collected from the questionnaire survey. The chapter begins by 

presenting the profiles of the survey respondents, followed by the 

screening of the survey data to ensure that it is suitable for the 

subsequent multivariate statistical analysis. The preliminary findings 

interpreted from the survey are then presented. 

Chapter 5 provides the details and results of the measurement scale 

assessment based on the descriptive data analysis. The analysis results of 

scale reliability are presented to assess the internal consistency of the 
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measurement scales utilised in the survey questionnaire. Next, exploratory 

factor analysis (EFA) and confirmatory factor analysis (CFA) techniques are 

detailed and the results presented. 

Chapter 6 illustrates the process of identifying the relationships between 

the constructs of the research conceptual framework, thus testing the 

proposed research hypotheses. The exploratory approaches, such as 

correlation and multiple regression analyses, and structural equation 

modelling reveal the strength of the relationships between the constructs. 

Finally, Chapter 7 discusses and summarises the key research findings, 

highlights the contributions made by the study to the existing body of 

knowledge, and the implications for managerial practices. It also addresses 

the limitations of the study, and presents recommendations for future 

research. Following the reference list, supplementary information (e.g. the 

disseminated questionnaire) is provided in the Appendices. 
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Chapter 2 Literature Review 

2.1 Objectives and Structure of the Chapter 

The objective of this chapter is to review the existing literature to: (1) 

identify issues not adequately explored by previous research studies; (2) 

define the most important variables that influence the research problem; 

and (3) provide the basic framework for proceeding further with the 

research investigation. The literature on procurement of public projects in 

Saudi Arabia, knowledge management (KM), KM in the construction 

industry, knowledge sharing (KS) and national culture (NC) have been 

critically reviewed to establish a robust theoretical foundation for the 

current study. 

The literature review is presented in four sections: Section  2.2 provides 

insights into the procurement of public educational building projects in 

Saudi Arabia; Section  2.3 outlines the definitions and theory of KM; 

Section  2.4 addresses KM in the construction industry; Section  2.5 

describes KS and the relationship between KS and NC; Section  2.6 

presents the literature of NC; and, finally, the chapter is summarised in 

Section  2.7. 

2.2 Procurement of Public Educational Building Projects in 

Saudi Arabia 

2.2.1  Educational building projects in Saudi Arabia 

In a country where almost 60% of the population of 27 million is under the 

age of 25, and 40% of those are under 15, the big challenge is to build 

educational facilities and create jobs (El-Rashidi, 2007). The kingdom has 
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what one analyst called a “human time bomb” because the country has 

one of the world's highest birth rates; indeed the population is expected to 

reach nearly 40 million by 2025 (Mouawad, 2008). Figure  2-1 shows the 

dramatic increase in students enrolled in the educational sectors over the 

last 30 years (El-Rashidi, 2007). Naturally education remains, therefore, 

central to government’s spending plans, as illustrated in Figure  2-2 (US$1 

= SR3.75) (SAMBA, 2008). For this reason, the Saudi Government has a 

keen interest in the provision of education and training, as reflected by the 

establishment of large-scale projects, such as schools, vocational training 

centres, technical colleges and universities. Such projects are spread 

throughout all regions of the Kingdom, with an expected total value of up 

to US$100 billion over the next 20 years (USSABC, 2008). Further, the 

spending is also spread across all levels of education; however particular 

attention is centred on primary and secondary education, with 2,074 new 

schools having been built, in addition to 4,352 schools under construction 

(SABB, 2007). There are typical designs for the schools which do vary in 

size and types (MOE, 2008). Moreover, the Saudi Minister of Higher 

Education, in 2007, announced a government plan to establish 11 new 

universities over the next few years, located throughout the kingdom. In 

the same year, a total of 110 new university colleges were approved by the 

Higher Education Council (El-Rashidi, 2007). Additional funds were also 

allocated for the establishment of a number of new technical and 

vocational training centres (SABB, 2007; SAMBA, 2008). Such large 

numbers of projects, distributed over three bodies with the responsibility 

for this implementation, are: (1) the Ministry of Education (MOE) for 

schools; (2) the Ministry of Higher Education (MOHE) for universities and 

university colleges; and (3) the Technical and Vocational Training 

Corporation (TVTC) for colleges of technology and vocational training 

centres (MEP, 2005). Interestingly, the current study found that the MOHE 

delegates most of the project implementations to the universities 

themselves. As a result, the researcher decided to focus on the other two 

entities only, MOH and TVTC. 
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 Figure  2-1 Student enrolment (MEP, 2005) 

 

 

Figure  2-2 Saudi Arabia: Budgeted allocations by sector (SAMBA, 2008) 
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2.2.2  Procurement’s laws and regulations 

In Saudi Arabia, a number of rules and regulations govern the tender 

process. For example, public tendering on construction projects is 

governed by the “Government Procurement Laws and Regulations” (GPLR) 

(Al-Sultan, 1989; MOF, 2006). The GPLR includes 14 articles establishing 

the basic rules for Government tendering, first issued by Royal Decree No. 

M/14 dated March 27, 1977 (Al-Sultan, 1989), with the latest updated 

version (Royal Decree No. M/58 27) dated September 27, 2006 (MOF, 

2006). Additionally, the “Rules for Implementation of Tender Regulations” 

(40 articles) was first issued by the Ministry of Finance (MOF) on April 23, 

1977 (Al-Sultan, 1989), with the latest updated version dated March 10, 

2007 (MOF, 2007). The updated version explains, in detail, the basic rules 

and sets the procedures for Government purchasing, as well as all 

subsequent directives and explanatory circulars issued, or to be issued, by 

the concerned authorities. All such regulations are considered as an 

integral part of the contract and have Precedence over the tender and 

Project Documents (Al-Gunaiyan, 1992; Al-Sultan, 1989; MOF, 2006, 

2007). These rules have undergone several changes or modifications, to 

reflect the changes in the economic and construction environment; 

however, there have not been major revisions (Al-Besher, 1998; Al-

Gunaiyan, 1992; MOF, 2006, 2007). 

In relation to contracts for construction, the Saudi Council of Ministers 

approved the issuance of the first standard contract from "Standard Public 

Works Contract" Resolution No.136 dated February 1, 1988. This 

regulation consists of two parts. The first contains the principle document 

of the contract which is governed by eight Articles. These articles spell out 

the purpose of the contract, contract documents, value, duration, 

guarantee and payment, in addition to the agreement. The second part 

consists of 61 General Conditions Articles (Al-Gunaiyan, 1992; MOF, 

2006). 
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A fixed price (lump-sum) contract is the most basic and widely used type of 

formally advertised Public Contract in Saudi Arabia; it also has a Bill of 

Quantity (B.O.Q) at unit price inserted for the various items. The price unit 

is required solely for the purpose of facilitating a comparison of the various 

tenders received and the payment to be made. This payment is made in 

accordance with the actual quantities carried out by the contractor whose 

tender is accepted; it is not the actual sum which is to be paid to the 

contractor for the execution of the work (Al-Gunaiyan, 1992; MOF, 2006, 

2007). 

The open competitive tendering is a widely used method of contractor 

selection and contract formation for public construction projects. Some 

selective tendering invitations can be used when urgent cases and limited 

time projects are required (Al-Gunaiyan, 1992; MOF, 2006, 2007). 

Following Saudi rules, public construction works are undertaken by 

contractors on the basis of open competitive tendering, with contracts 

being awarded to the lowest bidder (Aitah, 1988; MOF, 2006, 2007). 

Beginning in 1983, open tendering on government construction contracts 

was more strictly enforced in order to increase the access of Saudi 

contractors to government construction work and reduce, through 

increased competition, the cost of government construction projects (Aitah, 

1988; MOF, 2006, 2007). 

All bidders are informed about the tendering, either through at least two 

public announcements in the official newspapers, or through private 

invitation in the case of limited bidding. The offers are opened by the 

“Sealed-bids Opening Committee” on the date announced for bids opening. 

Then the offers are publicly read. The date and time of the offer opening is 

fixed. All offers are sent to be “Bid Examination Committee”, which awards 

the contract to the lowest bidder who satisfies contract conditions and 

specifications, unless the offer is very low and there is concern that the 

project will not be completed (Aitah, 1988; MOF, 2006, 2007). According to 
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GPLR, the Bid Examination Committee may negotiate with the lowest 

bidder that satisfies the conditions and specifications. The Committee may 

also negotiate with the next bidder in the following two cases: (1) if the bids 

are clearly higher than the market prices, the Committee shall determine 

the amount of reduction to conform to the market prices and shall request, 

in writing, the lowest bidder to reduce their bid. If they refuse or do not 

reduce their bid to the specified amount, the Committee shall then 

negotiate with the next bidder, and so forth. If the specified price is not 

reached, the tender shall be cancelled and an invitation for a new tender 

shall be made; (2) if the value of the bids exceeds the amounts allocated for 

the project, the Government Authority may cancel some items or reduce 

them to reach the amounts allocated, provided that this does not affect the 

utilization of the project or the order of bids; otherwise, the tender shall be 

cancelled (MOF, 2006). 

2.2.3  Responsibility of the government projects departments   

The lack of in-house experience has forced the public sector to limit the in-

house engineer’s responsibility to that of “contract administration” and to 

seek external professional consultations from local and foreign consulting 

firms. Although, the public sector in-house engineering departments 

design capabilities and experience have rapidly improved over the past two 

decades, there is still the need for specialized consultant services (Al-

Besher, 1998). Such selection processes are bound by the Saudi 

recruitment regulation (Al-Besher, 1998; MOF, 2006, 2007). 

In general, each ministry has a department responsible for the 

implementation of new projects, for example, in MOE it is the “Vice-

Ministry of Buildings”, and in TVTC it is the “General Directorate of 

Projects and Maintenance”. Their main objective is: to prepare and 

implement comprehensive plans for the establishment of educational and 

administrative buildings, and to oversee the implementation, maintenance, 
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and provision of suitable land for the establishment of these buildings 

(MOE, 2010; TVTC, 2009). 

According to the MOE and TVTC official websites (MOE, 2010; TVTC, 

2010), these tasks include: 

1. Preparing plans for the provision of land and implementation of 

educational and administrative buildings. 

2. Supervising the preparation of studies and engineering designs for 

educational and administrative buildings by specialized consultant 

firms, and the determining the implementation time-line. 

3. Following up of the “Bid Examination Committee” for all consultant 

services and implementation contracts that the Department has 

prepared. 

4. Following up the implementation of the new educational and 

administrative buildings, and ensuring that the appropriate 

technical solutions have been implemented for the constraints that 

are faced during the implementation. 

5. Preparing the reports for the field follow-up of the projects under 

implementation, including what has been achieved, the remaining 

stages, the obstacles to these projects, and the ways to overcome 

them; finally, ensuring that those responsible take any necessary 

action to complete the work in a competent manner. 

6. Overseeing the preparation of the annual budget of the projects, and 

participating in the distribution of the items after the adoption of the 

budget. 

7. Supervising the studies and engineering research for the 

development of educational and administrative buildings, existing, 

new or under construction, with the benefit of appropriate global 

developments and experiences, and follow-up implementation after 

approval. 
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The Implementation and Supervision section takes the responsibility for 

the project till completion. They review the contract documents, then hand 

over the project site to the main contractor and consultant (as client’s the 

representative) to proceed with the project implementation. The Main 

Contractor is then fully responsible for the implementation of the project, 

in accordance with the agreed specifications and conditions of the contract 

(MOF, 2006, 2007). At this stage, the main task of the consultant is to 

represent the client. The consultant has to prepare progressive periodic 

reports and other technical aspects, such as to approve the as-built 

drawings, the materials, and changes to the order study act, in 

arrangement with the project’s engineer in the Implementation and 

Supervision section (MOE, 2010; MOF, 2006, 2007; TVTC, 2008a). 

The consultant also ensures that implementation is carried out according 

to the conditions agreed upon. This outcome is achieved through the 

presence of an agreed number of engineers and specialists in all project 

phases. When the project encounters a problem, the consultant (on behalf 

of the client) refers the matter to the Implementation and Supervision 

section. This section is responsible for investigating the problem and 

offering solutions. However, sometimes, solving the problem may need 

input from the Studies and Design section (MOE, 2010; MOF, 2006, 2007; 

TVTC, 2008a). 

Further, the engineers in the Implementation and Supervision section 

supervise the implementation of several projects. This process involves 

following the work progress through reviewing periodic reports and visiting 

sites to evaluate and confirm the progress. Additionally, the engineers 

prepare monthly instalment payments (Partial Payments), which need 

approval from the consultant (Al-Gunaiyan, 1992; MOF, 2007). This task 

is one of their major responsibilities, in cooperation with the departments 

of Accounting and Finance within the Ministry (MOE, 2010; TVTC, 2008a). 
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2.2.4  Challenges in the procurement process 

Today, there are many challenges facing these departments as a result of 

the magnitude of the current projects being implemented. These projects 

vary in size and location, and encounter delays, as do other public sector 

projects throughout the country. According to Arain et al. (2006), there are 

a number of reasons for these delays. The first is the centralised nature of 

the department responsible for the site work supervision. Supervision 

responsibility remains in the hands of central departments which struggle 

to keep up with the increasing workloads, and projects that are 

geographically distributed throughout the vast area of the country (some 

projects are located 1300 km away from Riyadh, where the Ministries are 

located). The second reason is the relatively small staff numbers working 

for the supervisory departments, coupled with the limited number of 

externally qualified consulting offices, which are also being overwhelmed 

by the large number of projects (Arain et al., 2006). Additionally, there is 

the pressure exerted by the Government to speed up the completion of the 

projects (Al-Khalil & Al-Ghafly, 1999b). All these reasons combined 

together to cause project delays and costly mistakes. These mistakes often 

occur, and rectifying them is costly. 

Other causes of delay come from the communication gap between the 

constructor and the designer, insufficient detailed working drawings, the 

lack of human resources in the design firm, and the lack of the designer’s 

knowledge of available materials and equipment (Arain et al., 2006; Assaf 

& Al-Hejji, 2006). 

To respond quickly and accurately to these challenges, the central 

departments have to be able to use, and combine, knowledge gained in 

previous and ongoing projects to successfully configure the building and 

construction processes  (Hartmann & Naaranoja, 2006). Unfortunately, 

this approach rarely happens in construction projects throughout the 

world. This outcome results from the duplication and repetition of costly 
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mistakes caused by the lack of leveraged knowledge held in other parts of 

the department (Carrillo & Anumba, 2002). Thus, there is an urgent need 

to effectively apply the concepts of knowledge management (KM) and 

knowledge sharing (KS) in particular. If experience and knowledge are 

shared, then construction project problems can be solved more quickly 

and efficiently, providing the following advantages: (1) the cost of problem 

solving is reduced; and (2) the probability of repeat problems is decreased 

(Tserng & Lin, 2004). 

2.3 Knowledge Management 

Knowledge management (KM) has received much attention since the 

publication of The Knowledge-Creating Company text by Nonaka and 

Takeuchi (1995, as cited in (Carrillo & Chinowsky, 2006). The growing use 

of knowledge in business and industry has contributed to the emergence of 

the theory of KM (Aranda & Molina-Fernandez, 2002), which is one of the 

hottest topics in the management and information technology literature of 

the recent years (Al-Alawi et al., 2007). Various theoretical and empirical 

evidence has verified that KM is a key source of competitive advantage 

and, subsequently, leads to organisational success (Choy et al., 2006). In 

the 21st century, the operational knowledge of a project represents the 

organisation’s assets and wealth, as being the core for the project’s 

intellectual capital (Lin, 2008). Lew Platt, CEO of Hewlett-Packard (HP), 

reflected that, ‘‘If HP knew what HP knows, we would be three times as 

profitable’’ (cited in (Yang, 2007)). The famous statement, ‘‘If only we knew 

what we know’’, has prompted the organisational goal of capturing, 

sharing and applying knowledge (Metaxiotis et al., 2005). In today’s 

knowledge-based economy, the organisation’s competitiveness is directly 

associated with their ability to effectively create and share knowledge, both 

within and across organisations (Ribeiro & Bettiol, 2006). 
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2.3.1  Knowledge 

Before discussing KM, it is important to ground the discussion in 

knowledge itself. From the literature, it is clear that no definition for 

knowledge encompasses all the disciplines; almost every discipline has its 

own definition of knowledge (Bhatt, 2001; Pathirage et al., 2007; von Krogh 

et al., 2001). Indeed, various definitions abound in the literature (Awad & 

Ghaziri, 2004; Beckman, 1999; Bhatt, 2001; Davenport et al., 1998; Sowa, 

1984; Wiig, 1999), as shown in Table  2-1. However, according to Nonaka 

and Takeuchi (1995), from the various definitions of knowledge, two 

common characteristics of knowledge can be drawn. First, knowledge is 

humanistic because it is essentially related to human action. Second, 

knowledge is a dynamic human process of justifying personal beliefs 

toward the truth. 

Table  2-1 Definitions of knowledge 

Source of Definitions Definition 

(Sowa, 1984) Knowledge encompasses the implicit and explicit 
restrictions placed upon objects (entities), operations, 
relationships, and general and specific heuristic, as well 
as inference procedures involved in the model. 

(Davenport et al., 1998) Knowledge is information combined with experience, 
context, interpretation, and reflection. 

(Wiig, 1999) Knowledge consists of truth and beliefs, perspectives, 
concepts, judgments, expectations, methodologies and 
know-how. 

(Beckman, 1999) Knowledge is reasoning about information and data to 
actively enable performance, problem solving, decision 
making, learning and teaching. 

(Bhatt, 2001) Knowledge is an organised combination of data 
assimilated with a set of rules, procedures, and 
operations learnt through experiences and practices. 

(Awad & Ghaziri, 2004) Knowledge is an understanding gained through 
experience or study. 
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Further, the concept of knowledge is taken as having developed over time 

(Nonaka & Takeuchi, 1995). Various authors have described the term 

“knowledge” differently. Nonaka and Takeuchi (1995) view knowledge as “a 

dynamic human process of justifying personal belief toward the truth 

created by the flow of information anchored in the belief and commitments 

of its holder”. While Davenport and Prusak (1998) define knowledge as “a 

fluid mix of frame experience, values, contextual information and expert 

insight that provides a framework for evaluating and incorporating new 

experiences”. In fact, knowledge is a mixture of various elements; it 

involves experience, truth, judgment, and rules of thumb (Davenport & 

Prusak, 1998). 

For the purpose of the current study, the adopted definition of knowledge 

is given by Probst et al. (2000): 

“Knowledge is the whole body of cognitions and skills which individuals 

use to solve problems. It includes both theories and practical, everyday 

rules and instructions for action. Knowledge is based on data and 

information, but unlike these, it is always bound to person. It is 

constructed by individuals, and represents their beliefs about causal 

relationships”. 

The definition has been adopted as it more or less embraces the definition 

of knowledge given by many scholars. Also, it represents a commonly 

accepted term in the field of knowledge. Based on this definition, the new 

knowledge always begins with the individuals, and while an individual’s 

personal knowledge is transformed into organisational knowledge. 

To think effectively about managing knowledge, the difference between 

data, information, and knowledge needs to be identified (Beckman, 1999; 

Bhatt, 2001; Davenport et al., 1998; Davenport & Prusak, 1998; Nonaka & 

Takeuchi, 1995). The words “data”, “information” and “knowledge” are 

used to provide an understanding of knowledge (Kamara et al., 2002a). Al-
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Alawi et al. (2007) attempted to address this uncertainty, noting that 

knowledge should not be confused with data; data are simply raw facts, 

measurements and statistics. Likewise, knowledge is more complicated 

than information. Information results from organising data into 

meaningful forms. Thus “knowledge is the result of interpreting 

information based on the understanding of someone” (Al-Alawi et al., 

2007). Furthermore, knowledge is information combined with experience, 

context, interpretation, and reflection. Moreover, knowledge production 

adds value to the information (Davenport et al., 1998). Thus, knowledge is 

meaning of the mind and without meaning; knowledge is information or 

data (Bhatt, 2001). Additionally, knowledge blends an individual’s beliefs, 

attitudes and behaviours, resulting in a subjective interpretation of the 

data or information (Al-Alawi et al., 2007). 

This perspective acknowledges the importance of subjective factors, such 

as beliefs, and their link to actions, as well as the relatively tacit dimension 

of knowledge. Second, knowledge is context specific, as it depends on a 

particular time and space. So knowledge without its context is information. 

That means that the knowledge does not exist independently of human 

experience; instead, it develops through the social creation of meanings 

and concepts (Sabherwal & Becerra-Fernandez, 2003). The subjective and 

context-sensitive nature of knowledge implies that its categories and 

meanings depend on individual perceptions (Davenport & Prusak, 1998). 

Indeed, knowledge can be classified in many ways, such as: personal, 

shared and public; practical and theoretical; hard and soft; internal and 

external; and foreground and background. However, the classification of 

tacit and explicit knowledge remains the most common and practical 

division (Pathirage et al., 2007). Nonaka and Takeuchi (1995) divided 

knowledge into tacit and explicit knowledge. Explicit knowledge is easily 

articulated, coded and transferred (Ang & Massingham, 2007). In the 

construction industry, it includes standards, operating procedures, best 
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practice guides, drawings, specifications, etc. (Carrillo & Chinowsky, 2006; 

Mohamed & Anumba, 2006). Tacit knowledge, on the other hand, is more 

difficult to articulate and is derived from individual experiences. It is 

essentially related to human action; it is about beliefs and commitment 

(Nonaka & Takeuchi, 1995). 

Therefore, tacit knowledge is experiential and stored in people’s heads and, 

consequently, is much more difficult to document (Carrillo & Chinowsky, 

2006). Within the construction industry, tacit knowledge covers the know-

how of experienced staff (Carrillo & Chinowsky, 2006), which appears to be 

harder to share than explicit knowledge (Ang & Massingham, 2007). 

2.3.2  Definitions of knowledge management 

The definitions of KM range from the practical to the conceptual to the 

philosophical, and from the narrow to broad in scope (Pathirage et al., 

2007). The complexity behind defining KM is partially explained by the 

challenges in identifying knowledge itself (Metaxiotis et al., 2005). While 

KM is a relatively new concept, with many definitions, it is usually defined 

from two main perspectives, namely; the process perspective and the 

outcome perspective. Significantly, there is agreement that knowledge is a 

valuable asset needing to be managed, and that managing this knowledge 

plays an important role in improving organisational performance (Al-

Ghassani et al., 2004). 

In recent years, managers have been concerned with developing KM 

strategies for taming the knowledge of people associated with the 

organisation. In contrast, the research community has considered KM as a 

catalyst for understanding the role of knowledge in an organisation. The 

meaning of the term KM, therefore, has been debated, defined and 

redefined repeatedly. In general, defining the concept of KM is difficult, as 

definitions usually depend upon the researchers, their experience, 

background and interest. Different perspectives of KM can yield different 
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dimensions and meanings. However, KM, in the simplest terms, means 

“management of knowledge” (McAdam & McCreedy, 1999). Its meaning can 

be extended to incorporate the management of organisational knowledge to 

create business value and to generate competitive advantage. Various 

definitions abound in the literature (Bhatt, 2001; Davenport & Prusak, 

1998; Horwitch & Armacost, 2002; Nonaka & Takeuchi, 1995; Quintas et 

al., 1997; Rastogi, 2000; Wiig, 1999), as shown in Table  2-2. 

Table  2-2 Definitions of knowledge management 

Source of 
Definitions 

Definition 

(Nonaka & Takeuchi, 
1995) 

KM is, essentially, related to human action and, unlike 
information, concerns about beliefs and commitment. 

(Quintas et al., 1997) KM is the process of critically managing knowledge to meet 
existing needs. It involves identifying and exploiting 
existing and acquired knowledge assets, as well as 
developing new opportunities. 

(Davenport & Prusak, 
1998) 

KM involves the exploitation and development of an 
organisation’s knowledge assets to achieve the 
organisation’s objectives. The knowledge includes both 
explicit (documented) knowledge, and tacit (subjective) 
knowledge. 

(Wiig, 1999) KM is the systematic and explicit management of 
knowledge-related activities, practices, programs, and 
policies within the enterprise. 

(Rastogi, 2000) KM is a systematic and integrative process of co-
coordinating organisation-wide activities for acquiring, 
creating, storing, diffusing, developing and deploying 
knowledge by individuals and groups, in pursuit of major 
organisational goals. 

(Bhatt, 2001) KM is the process of knowledge creation, validation, 
presentation, distribution and application. 

(Horwitch & Armacost, 
2002) 

KM is the practice of creating, capturing, transferring and 
accessing the right knowledge and information, when 
needed, to make better decisions, take actions, and deliver 
results, in support of underlying business strategies. 

(Ardichvili et al., 2006) KM is a complex socio-technical system, encompassing 
various forms of knowledge generation, storage, 
representation, and sharing. 
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It is evident that the wide range of definitions reflects that people who work 

in the field of KM come from many disciplines, such as management 

science, organisational science, production engineering, and so on 

(McAdam & McCreedy, 1999). For example, management theory 

researchers address knowledge as being processes based on individual and 

organisational competencies, such as skills and know-how (Davenport & 

Prusak, 1998; Nonaka & Takeuchi, 1995). On the other hand, 

management information systems researchers and practitioners tend to 

define knowledge as an object that can be recognised and controlled in a 

computer-based information system (McAdam & McCreedy, 1999). 

For the purpose of the current study, KM can be understood as a 

formalised and active approach used to manage and optimise knowledge 

resources in an organisation (Wong & Aspinwall, 2006). Further, the goal 

of KM is to effectively apply an organisation’s knowledge to create new 

knowledge in order to achieve and maintain competitive advantage (Wong 

& Aspinwall, 2006). 

2.3.3  Historical perspective of knowledge management 

As summarised by Metaxiotis et al. (2005), KM has its origins in a number 

of related business improvement areas, such as information systems (IS), 

total quality management (TQM), and human resource management (HR). 

KM emerged on the maps of strategy consultants and conference 

organizers in the beginning of 1990s, although the knowledge argument 

had started much earlier. Indeed, in the 1960s, Marshal (1965) had argued 

that capital consists of knowledge. Moreover, he postulated that knowledge 

is the most powerful engine of production and, thus, organisations have 

increasingly focused on their management. Kuhn (1970) also stressed that 

the knowledge embraced by a field of endeavour is ‘‘intrinsically the 

common property of a group or else nothing at all’’. According to Metaxiotis 

et al. (2005), there have been three generations of KM. The first 

generation was between 1990 and 1995; during that time many initiatives 
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focused on defining KM, investigating its potential benefits for businesses, 

and designing specific KM projects. The second generation of KM started 

to appear around 1996 with many corporations setting up new jobs for KM 

specialists and chief knowledge officers. The different sources of KM 

became combined and, were quickly engaged in the daily organisational 

dialogue. During this generation, KM research addressed knowledge 

definitional issues, business philosophies, systems, frameworks, 

operations, and practices. These new insights and practices formed the 

background to the third generation of KM (around 2000), with new 

methods and results. According to Wiig (2002), ‘‘one difference from the 

earlier KM generations is the degree to which the third generation is 

integrated with the enterprise’s philosophy, strategy, goals, practices, 

systems and procedures and how it becomes part of each employee’s daily 

work-life’’. The third generation seems to emphasize the link between 

knowing and action (Metaxiotis et al., 2005). 

In the last few years, there has been a dramatic increase in the number of 

publications on KM. Both researchers and practitioners have broadly 

investigated the characteristics and classification of knowledge, the 

conceptual models of KM, the methods or impact factors of transferring 

different types of knowledge, and the information technology supporting 

systems. Such research has given useful information, allowing a better 

understanding of KM theories and practices (Yang & Wu, 2008). Recently, 

researchers have also begun to look at how the KM process, as opposed to 

knowledge resources, may be seen as a source of competitive advantage in 

its own right (Ang & Massingham, 2007). 

2.3.4  Knowledge management processes 

Fundamentally, KM is a human social process (Cavaleri, 2004). The 

knowledge related activities within the KM process, such as creation, 

dissemination and utilisation of knowledge, are carried out through 

human interactions; thus these activities are not independent of each 
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other (Diakoulakis et al., 2004). However, previous studies often viewed 

KM activities as independent concepts and the relationships between these 

activities were often disregarded (Chen, 2007; Chou et al., 2005; 

Diakoulakis et al., 2004). 

Indeed, many studies have addressed the KM process. For example, 

Demarest’s (1997) KM process model, for example, includes four 

processes: construction, dissemination, use, and embodiment. On the 

other hand, Bhatt’s (2001) KM process model includes five processes: 

knowledge creation, validation, presentation, distribution, and application. 

However, Darroch’s (2003) KM process model includes three processes: 

knowledge acquisition, knowledge dissemination, and the use or 

responsiveness to knowledge. According to Beckman (1999), and These 

processes are not always in a linear sequence (cited in: (Beckman, 1999; 

Lee & Choi, 2003)). 

Nonaka and Takeuchi (1995) provided an early insight into organizational 

knowledge creation. Figure  2-4 presents their “SECI Process Model”. To 

explore the KM processes, the current study draws upon (The Knowledge 

Creating Company) text (Nonaka & Takeuchi, 1995) that has been 

acknowledged as the prime book in the KM field (Hussi, 2004). 

Nonaka and Takeuchi’s (1995) SECI (socialisation, externalisation, 

combination and internalisation) knowledge creation model has been 

frequently cited and adopted as the basis for the studies in the KM 

disciplines (Chen, 2007). However, according to Alavi and Leidner (2001), 

the four KM modes of the Process Model are not pure; they are highly 

interdependent and intertwined; that is, each mode relies on, contributes 

to, and benefits from the other modes. In the following paragraphs, a brief 

explanation about the SECI knowledge creation model is given: 
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Figure  2-4 Model of knowledge creation, adapted from  (Nonaka & Toyama, 
2004) 

Socialisation is the process of converting tacit knowledge into new tacit 

knowledge through social interaction and shared experience amongst 

individuals (Nonaka, 1994). Further, socialisation helps in the exchange of 

knowledge through joint activities, such as spending time and being 

together, living in the same area, mush more than through written or 

verbal instructions (Nonaka, 1994; Nonaka & Konno, 1998). 

Externalisation is the process of articulating tacit knowledge into explicit 

knowledge. It requires the expression of tacit knowledge and its translation 

into comprehensive forms that can be understood by others (Nonaka, 

1994). Thus, externalisation is supported by two key factors; therefore, the 

articulation of tacit knowledge involves techniques that help to express 

ideas (Nonaka & Takeuchi, 1995), as well as translating the tacit 

knowledge of experts into readily understandable forms (Nonaka, 1994; 

Nonaka & Konno, 1998; Nonaka & Takeuchi, 1995). 
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Combination is the process of converting explicit knowledge into more 

complex and systematic sets of explicit knowledge (Nonaka, 1994). The 

explicit knowledge that has been collected is then combined, edited and 

processed to form new knowledge. With a focus on communication, 

diffusion, integration and systemisation of knowledge, combination 

contributes to knowledge (Nonaka & Takeuchi, 1995). 

Internalisation is the process of converting explicit knowledge into the 

organisation’s tacit knowledge. This requires the individual to identify the 

knowledge, relevant to them, within the organisation’s explicit knowledge. 

During this process, the explicit knowledge has to be embodied in action 

and practice so that the individual acquiring the knowledge can re-

experience what others went through (Nonaka & Konno, 1998). 

2.3.5  Objectives of knowledge management 

According to Metaxiotis et al. (2005), in the literature, there is an 

agreement that the primary objectives of KM are to identify and leverage 

the collective knowledge in an organisation and, thus, to achieve the prime 

objective of helping organisations compete and survive. Indeed, one of the 

main goals of the KM initiatives is to improve or enable KS across units 

within an organisation. Managers are always looking for effective policies 

that encourage employees to share their knowledge with their co-workers. 

If employees can utilize and share their individual knowledge of working, 

then both the organisation and the individuals can develop (Yang & Wu, 

2008). 

Importantly, the acts of sharing are very significant since an individual’s 

knowledge will not have much impact on the organisation, unless it is 

made available to others (Nonaka & Takeuchi, 1995). Simply put, a lack of 

KS may hold back or hinder KM (Ipe, 2003). For this reason, KS enables 

the transformation of collective individual knowledge into organisational 

knowledge. Without the existence of KS, knowledge will be orphaned and 
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depreciated (Yang, 2007). KS will be discussed in greater detail in section 

 2.5, while the next section focuses on KM in the construction industry. 

2.4 Knowledge Management in the Construction Industry 

2.4.1  Overview  

The construction industry is a very competitive industry with low profit 

margins (Carrillo & Anumba, 2002). It is this competitive environment that 

makes KM particularly attractive. Moreover, construction is a strong 

knowledge-based industry which relies heavily on the knowledge input by 

the different participants on a project team (Carrillo & Anumba, 2002). 

Although each project is unique, there are processes that require 

employees to find out who knows what, and to share lessons learned in a 

timely fashion (Carrillo & Chinowsky, 2006). This approach seems critical, 

especially, where people from various disciplines (such as designers, 

consultants, contractors, suppliers, and others) work together only for a 

short period (Hartmann & Naaranoja, 2006). 

Effective KM is also invaluable in a multi-disciplinary organisation that 

consists of the client and representatives of the supply chain (architects, 

structural engineers, mechanical and electrical engineers, contractors, 

sub-contractors, material and construction plant suppliers, etc.). The 

complexity is increased as all project members are employed by different 

organisations. The situation is also complicated as it is quite usual for 

these temporary teams to disband following the project’s completion, 

without any discussion or dissemination of the lessons learnt (Carrillo & 

Anumba, 2002). Such lack of knowledge transfer, between the different 

stages of a project, hinders the transferring of knowledge of the client’s 

business needs into technical specifications, and the transfer of design 

intent and rationale to members of the construction team.  
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In construction organisations, it is likely that employees will work on 

similar projects in the future, although there may be no explicit link 

between the projects. Hence, once a project is completed, professionals 

tend to forget about it and start a fresh when they start something new. 

Therefore, knowledge utilization is a key factor in productively executing a 

construction projects (Woo et al., 2004). 

Generally, most construction projects are complicated and time-

consuming, and so have been characterized by their complexity and 

diversity, as well as the non-standard nature of the production. For this 

reason, a valuable record of each successful and unsuccessful project 

should be kept to identify the best and worst practices (Tserng & Lin, 

2004). Indeed, during the construction phase of projects, an effective 

means of improving construction management is to share experiences 

among project team members, which helps to avoid repeating mistakes 

that have happened in past projects. For this reason, when a construction 

professional completes a project, or leaves the organisation, they normally 

take their knowledge domain with them, leaving little or nothing that will 

benefit the following projects or the organisation overall (Tserng & Lin, 

2004). 

Within construction, the type of knowledge varies enormously, adding to 

the concern in relation to that knowledge. Specially, engineers, architects 

and other professionals within the industry are not in a position to ‘‘cut 

and paste’’ past best practice (Kamara et al., 2003). This is why it would be 

beneficial to draw upon the past to find solutions for the future (Pathirage 

et al., 2007). However, this outcome cannot occur when a person leaves 

the organisation, as “a mass of knowledge goes right out the door with that 

person” (Mezher et al., 2005). It is apparent that, while large construction 

organisation know a lot of things, they do not always know what they 

know (Ribeiro & Bettiol, 2006). Thus, one of the challenges of KM is to 

ensure that people share their knowledge. Indeed, transferring knowledge, 
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in an instant, is not an easy task. Further, it is not always easy to find the 

right knowledge when it is most needed (Ribeiro & Bettiol, 2006). 

2.4.2  History of knowledge management in the construction 
industry  

The construction industry has become increasingly aware of KM through 

the published literature and industry workshops, run by both construction 

and non-construction organisations (Carrillo & Anumba, 2002). In the 

main, most of the available KM literature has focused on the nature of the 

knowledge, the types of knowledge, and the theoretical bases for KM 

(Carrillo & Anumba, 2002). While construction organisations have been 

managing knowledge informally for years, according to Robinson et al. 

(2004), a more formal approach would yield greater and better results. 

However, despite the interest and the effort put into KM by many leading 

organisations, the discipline is still in its infancy and at an embryonic 

stage (Robinson et al., 2004). To demonstrate, the United States and the 

United Kingdom construction sectors are in a similar state; both are aware 

that KM is relevant to long-term success, but they are slow in identifying 

where to start or where the greatest benefit is going to be provided (Carrillo 

& Chinowsky, 2006). Pathirage et al. (2007) found that, although KM is 

gaining ground in the United States construction sector, it still has some 

way to go. 

Significantly, there is a shortage of empirical research and KM models for 

construction; thus, there is the continuing need for the development and 

testing of such models (Graham & Thomas, 2006). In a survey of United 

Kingdom based engineering and construction firms, the main drivers for 

KM were identified. Carrillo and Chinowsky (2006) summarised them as 

the need: to encourage continuous improvement; to share valuable tacit 

knowledge; to disseminate best practices; to respond to customers quickly; 

to reduce rework; and to develop new products and services. 
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Figure  2-6 Main knowledge sources of/for construction project-related 
knowledge (Tserng & Lin, 2004) 

Kamara, et al. (2002b) identified the processes for KM in construction as: 

reliance on the accumulation of individual knowledge; long-standing 

agreements with suppliers; post project reviews to capture lessons learned; 

transfer of people to different activities; formal and informal feedback; 

informal networks and collaboration; reliance on departmental heads to 

disseminate knowledge; and the use of IT tools to support KS. This role of 

KM and learning, as a source of potential advantage for construction 

organisations, has been addressed by Carrillo et al. (2000). In addition, it 

is acknowledged that KM in construction includes locating, accessing, 

sharing, and using the required knowledge, so that optimization can be 

achieved in terms of execution, quality, cost and maintenance (Mohamed 

& Anumba, 2006). 

Generally, previous work on KM has focused mainly on the delivery of 

technological solutions, probably because of the growth in knowledge 

based expert systems in the eighties and early nineties. However, it is now 

recognised that good KM does not result from the implementation of IT 

alone. Therefore, approaches that are based purely on IT are bound to be 

less than successful (Carrillo & Anumba, 2002). Consequently, 
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organisational and people issues, which are not readily solved by IT 

systems, need to be resolved through a sensitive management approach. 

Indeed, some construction companies have implemented commercial 

packages for KM. However, those systems are only related to explicit 

knowledge (document management). 

Within the organisation, the tacit knowledge and experience still exists in 

the heads of the engineers and experts. Therefore, this situation represents 

a major loss for general contractors who do not preserve the know-how 

and experiences of senior engineers and experts (Tserng & Lin, 2004). 

According to Pathirage et al. (2007), companies now realize that KM cannot 

be solved by IT alone, especially as IT ignores the sharing of tacit 

knowledge. For this reason, the companies need to have more concern 

about sharing tacit knowledge. 

2.4.3  Knowledge levels in the construction industry 

There are two categories requiring KM in the construction industry: the 

inter-organisational level (within projects, and across temporary, multi-

discipline projects); and the intra-organisational level (within individual 

firms) (Kamara et al., 2002b). Therefore, KM is needed at both the project 

level and within the individual supply chain firms (Kamara et al., 2001). 

Building on Nonaka and Takeuchi’s (1995) research, Spender (1996) 

combined the dimension of explicit and tacit knowledge, with the 

dimension of individual and social knowledge, by creating a matrix 

highlighting four types of organisational knowledge. 

Such knowledge represents a mixture of an organisation’s knowledge, 

specifically its intangible assets and skills. The first type of knowledge is 

individual explicit knowledge, which is storable and retrievable from an 

individual memory. The second type is an individual’s tacit knowledge, 

which is based on people’s theoretical and practical experience and 

learning. The third type refers to an organisation’s social explicit 
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knowledge, which embodies registered patents and information stored on 

databases. The fourth type, social tacit knowledge, represents all 

knowledge embedded in the social and institutional practices, systems, 

workflows and culture (Spender, 1996). 

2.4.4  Barriers to knowledge management in the construction 

industry 

The literature shows that there is agreement on a broad range of factors 

that influence the success of KM initiatives. The following factors, 

presented by Holsapple and Joshi (2000), represent an overview of the 

factors upon which there is agreement. These factors are: organisational 

culture, leadership, technology, organisational adjustments, employee 

motivation, and external factors. Moreover, Carrillo et al (2004) , Carrillo 

and Chinowsky (2006), and Pathirage et al. (2007) have identified the main 

challenges faced when implementing KM in the construction industry, 

namely: 

 Not enough time; 

 Cautious approach to new management ideas; 

 Not enough money; 

 Not invented here; 

 Knowledge is power; 

 Use of coessential was not mandatory;  

 Much construction knowledge, by necessity, resides in the minds of 

the individual working within the domain; 

 The intent behind the decisions is often not documented; and  

 The individuals who have knowledge about the project are likely to 

leave for another project at the end of the construction stage; hence 

their input is not captured. 

The most important aspect of a knowledge base is the quality of knowledge 

and the information it contains (Ribeiro & Bettiol, 2006). According to 

Mezher et al. (2005) the first generic challenge facing a consulting firm, 
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seeking to establish an effective KM system, is to ensure that the quality of 

the knowledge in the system is high. However, converting tacit knowledge 

to explicit knowledge is often time consuming and problematic (Woo et al., 

2004). Most of the data and information used in construction projects are 

stored as paper documents; they include contracts, specifications, notes, 

summaries of discussions, and field reports. Converting such paper 

documents into electronic versions, to be shared and applied in future 

projects, is important and necessary in facilitating KM and supporting the 

reuse of knowledge (Tserng & Lin, 2004). Figure  2-7 presents an overview 

of the KM problems confronted during the construction phase of projects. 

Interestingly, the problems of formatting documents and electronic storage 

into tacit and explicit knowledge are experienced during the construction 

phase of a project (Tserng & Lin, 2004). 
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 Figure  2-7 Knowledge management in a construction project (Tserng 
& Lin, 2004) 
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2.5 Knowledge Sharing  

Research shows that the most important element for successful KM is 

knowledge sharing (KS). Ford (2002) sees KS as the critical issue in KM, 

while a number of studies indicate that practising KS results in improved 

organisational effectiveness (Yang, 2007). Indeed, KS appears to be the 

cornerstone of many organisations’ KM strategy (Riege, 2005). A growing 

body of empirical evidence indicates that organisations that share 

knowledge successfully, between one unit and another, are more 

productive and more liable to survive than organisations less adept at KS 

(Marouf, 2007). Further, KS behaviours facilitate learning among 

employees and enable them to resolve problems similar to those previously 

encountered by others. Also, such behaviours may encourage other 

individuals to acquire new knowledge. Additionally, the sharing of 

employee knowledge leads to faster responses to task requirements, at a 

lower operational cost (Law & Ngai, 2008). According to Yang (2004) , the 

stronger the KS climate an organisation has, the greater is the degree of 

organisational efficiency achieved. 

2.5.1  Definitions of knowledge sharing 

KS can be defined as “the dissemination of information and knowledge 

through a whole department and/or organisation” (McDermott, 1999). 

Such KS is the voluntary dissemination of acquired skills and experience 

to the rest of the organisation (Ipe, 2003). Calantone et al. (2002), 

acknowledge that, often, internal KS is defined as “the beliefs or routines 

for disseminating knowledge and experience across the units of an 

organisation”. For Dyer and Nobeoka (2000), knowledge sharing can be 

defined as “those activities helping communities of people to work together, 

facilitating the exchange of their knowledge, enabling a learning 

environment, and increasing the ability to achieve individual and 

organisational goals”. 
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McDermott (1999) explains the process of KS as enabling sharers to guide 

sharees through the sharers’ thinking, or using their insights to assist 

sharees to look at their own situation. Therefore, sharing someone’s 

knowledge involves a person guiding someone else through their thinking 

process to help the others see their own situation better. Furthermore, the 

person who shares their knowledge perfectly needs to be aware of the 

knowledge purpose, use, and needs of the person receiving the knowledge. 

Interestingly this implies that not all employees need to share knowledge, 

as some knowledge will not be re-used or applied (Riege, 2005). 

2.5.2  Factors affecting knowledge sharing   

Unfortunately, there are numerous examples where KS practices have not 

achieved their objective, namely, to manage companies’ knowledge assets 

and skills. These failures occur due, mainly, to the large diversity of 

potential sharing barriers (Riege, 2005). To promote KS, an understanding 

of the factors preventing the sharing is required. These factors can be 

categorized into three levels: the individual level, the organisational level, 

and the technology level (Riege, 2005; Yang & Wu, 2008). These levels have 

barriers that block the KS, as summarised, by Riege (2005). At an 

individual level, KS barriers are frequently related to a lack of 

communication skills and social networks, differences in NC, an 

overemphasis of position statuses, and a lack of time and trust. At an 

organisational level, barriers tend to be linked to economic viability, the 

lack of infrastructure and resources, the accessibility of formal and 

informal meeting spaces, and the physical environment. At a 

technological level, barriers appear to correlate with factors, such as, the 

refusal to use applications, due to a mismatch with need requirements, 

unrealistic expectations of IT systems, and difficulties in building, 

integrating, and modifying technology based systems. 

Lin and Lee (2006) found that, in general, the organisational climate 

significantly influences the perceived relative advantage, compatibility and 
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complexity of KS. These findings highlight that social-oriented 

organisational climates (i.e. top management support, open 

communication, stimulus to develop new ideas, and reward systems in 

inducing KS) are likely to have positive benefits and compatible beliefs 

about promoting KS. 

2.5.3  Role of employees in knowledge sharing 

KS has become a key concern to organisations because of the increasing 

recognition that tacit knowledge is of more value than explicit knowledge 

(Marouf, 2007). An increasing number of companies recognise that it is the 

tacit knowledge accumulated by their employees, in particular, that 

represents invaluable organisational capital (Riege, 2005). Indeed, Dixon 

(2000) emphasised the belief that the selection of the appropriate KS 

process within an organisation depends on the type of knowledge (explicit 

or tacit), the routine, the frequency of the sharing process, and the 

knowledge receiver. 

As mentioned earlier, most of the KM literature reveals that one of the 

biggest challenges in KS is the distribution of the right knowledge from the 

right people to the right people at the right time (Riege, 2005). Yang and 

Wu (2008) posit that, even if the best management systems are instituted 

and effective information communication techniques are put in use, the 

related working knowledge might still not be shared and infused into the 

right people. This is because KS practices are either people-driven or 

technology-driven. However, researchers in the management discipline 

usually argue that KS is mostly about people and adaptations to the social 

dynamics of the workplace, rather than technology (Riege, 2005). What is 

not disputed is the importance of KS for the success of KM. While 

traditional KM revolves around technology or the ability to build systems 

that efficiently process and leverage knowledge, the new model of KM 

involves people and actions (Al-Alawi et al., 2007). 
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In contrast, organisations, which choose a personalization strategy, link 

people through networks to facilitate personal contacts and face-to-face 

conversations. This exchange of tacit knowledge is the main objective of 

KS. The opportunity to share also exists when people can interact and 

communicate, and when knowledge can flow, and interpersonal 

relationships can be developed (Hartmann & Naaranoja, 2006). McDermott 

(2002) stated that, “To share knowledge, we need to think together”. Thus, 

the opportunity to share increases, presumably along with their 

willingness to share, if people spend more time, and work more closely, 

together to discuss problems, to reflect on their experiences, and to 

develop their relationship (Hartmann & Naaranoja, 2006). McDermott 

(2002) argues that tacit knowledge is exploited and transferred, firstly 

through a concrete situation, problem or question, which then allows a 

person to reflect on, and make sense of, owned experiences. 

It is frequently claimed that within Construction companies, their greatest 

asset is their people (Carrillo et al., 2000). This is especially true in the 

relatively low-technology, labour intensive industries, such as 

construction. Many empirical studies highlight the importance of the 

people factor and their tacit knowledge, rather than their explicit 

knowledge, particularly in the construction context. The skills, experience 

and talent of construction workers, as tacit knowledge is valuable in 

achieving successful organisational performance, mainly due to the 

intrinsic characteristics of the industry (Pathirage et al., 2007). While 

construction organisations have been successful at collecting and storing 

explicit information in enterprise databases, they have not always been 

good at tacit knowledge retrieval and sharing (Woo et al., 2004). Some 

practices for the sharing of such knowledge are identified by Graham and 

Thomas (2006) as: informal knowledge workshops; knowledge exchange 

seminars; departmental meetings; site visit programmes; summary 

reports; project award schemes; coaching and mentoring; brainstorming; 

face to face interactions; and training. 
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Because sharing knowledge is a personal behaviour, the motivation of 

individual behaviour must be considered first (Yang & Wu, 2008). Different 

motivations, such as competition, reciprocity, reputation, ego satisfaction, 

organisational climate, and so on, enable people to share knowledge with 

others. Thus, an individual may consider the trade off between individual 

and organisational interests when making the decision to share knowledge 

with others (Yang & Wu, 2008). Sometimes, however, there is an 

unwillingness to share knowledge. One example is when Knowledge is 

power (Carrillo & Anumba, 2002). Additionally, many companies use large 

organisational resources to construct KM systems and encourage KS in 

their organisations. However, many KM systems fail to facilitate KS. Such 

an outcome occurs when knowledge is perceived as a competitive 

advantage and strategic resource within an organisation. Consequently, it 

is then a source of power and advantage for the people who own it, 

namely, specific benefits and unique positions (Yang & Wu, 2008). As a 

result, employee focus is on those tasks that provide more benefits 

(Michailova & Husted, 2003).  

Indeed, people who share their knowledge with others may lose their 

unique positions in organisations (Yang & Wu, 2008). This outcome can 

create conflict and a lowering of job satisfaction. In a similar manner, 

lower and middle level employees often hoard their knowledge, 

intentionally, because they suspect that their superiors may not support 

them if they appear to be more knowledgeable (Riege, 2005). However, 

people usually share their knowledge with their organisational friends, 

especially specific knowledge. The transaction of this knowledge depends, 

most often, on the common trust between the individuals, because of 

potential risk involved in sharing (for example, when promotions may be in 

the offering). Individuals generally trust people they know. So, it could be 

expected that individual's KS would be limited by their interactive 

networks, and composed of different social relationships, as well as their 

formal and informal relationships (Yang & Wu, 2008). 
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Goh (2002) proposes that knowledge sharers should always share the 

complete circumstances of a case, not just specific circumstances. For 

example, Ellis (2001) posits that sales people tend not to want to share hot 

selling tips, but they do want documentation of product solutions. They 

like to share their success, not their successful methods. Therefore, the 

issue of sharing knowledge in an organisation involves a “social dilemma”, 

with complex interactions between individuals and organisational policy 

(Yang & Wu, 2008). As knowledge resides within individuals, however, the 

exchange of experiences, ideas and thoughts between people depends on 

the KS behaviour of these people or, more specifically, on their willingness 

to KS. Moreover, for KS, a source and a recipient have to enter into a 

dyadic relationship; KS thus depends on people’s opportunity to get 

connected and to interact (Hartmann & Naaranoja, 2006). 

It can be argued that committed people are more likely to engage in KS 

behaviour. Thus management need to show more trust in the capabilities 

of employees to solve problems, rather than forcing employees to search for 

quick and dissatisfying solutions. Giving feedback on the use of the KS 

opportunities, and rewarding exchange activities, can be a positive 

approach (Hartmann & Naaranoja, 2006). For this reason, employees must 

trust the knowledge manager and each other, before cooperative KS can 

take place. This kind of trust is achieved by good training and the 

extensive personal and KM experience of the knowledge manager 

(Finestone & Snyman, 2005). 

While “knowledge increases in value when it is shared” (Yang, 2004), 

culture is often seen as the key inhibitor of effective KS (Mezher et al., 

2005). Thus, for KM to work, there may need to be a shift in the mindset 

and personal culture, especially when trying to achieve a move away from 

hoarding knowledge toward sharing ideas (Mezher et al., 2005). A 

challenge for KM is the development of effective strategies to encourage 

people to willingly share their knowledge (Pathirage et al., 2007). 
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Unfortunately, this process seems to be susceptible to the effects of 

cultural differences. Without a cohesive or appropriate culture, KS is, at 

best, difficult and limited (Torun, 2004). Indeed, “sharing tacit knowledge 

among multiple individuals with different backgrounds, perspectives, and 

motivations becomes a critical step for organisational knowledge creation 

to take place’’ (Nonaka & Takeuchi, 1995). 

2.5.4  Knowledge sharing and national culture 

Ignorance of the cultural effect on KS is a very serious cause of 

misunderstanding and, as a result, conflict (Finestone & Snyman, 2005). 

Prior to Hofstede’s (1984) analysis, many businesses considered 

organisational culture to be independent of national culture (NC). However, 

Hofstede argued that organisational cultures are not independent of NC 

because an organisation’s culture is nested within a NC. Therefore, NC 

influences human resource practices and organisational behaviour (Ang & 

Massingham, 2007). 

A frequently used statement in the literature is notion that an effective KM 

solution focuses 90% on cultural factors and 10% on technological factors 

(Snowden, 2003). Nevertheless, the success of KM processes, especially 

KS, depends on both the management processes, and the willingness and 

ability of the individuals to exchange “cultural and personal beliefs” 

(Torun, 2004). Ang and Massingham (2007) argue that knowledge friendly 

culture would have the following features. 

First, the employees would be inventive and have a positive attitude 

towards knowledge. Second, they would feel safe in sharing their 

knowledge, rather than being fearful. Third, the organisation’s culture will 

need to fit within the firm’s objectives for KM. Interestingly, the specific 

features and functions of KM systems are based on the assumptions 

inherent in the cultural backgrounds of their designers and managers. As 

such, these features and functions, used by people from different NC 
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backgrounds, will actually inhibit knowledge generation and sharing 

(Ardichvili et al., 2006). Therefore, KS strategies that consider the 

differences, or similarities that are inherent within the NC, and 

represented throughout the organisation, will ensure a successful and 

flexible KM system (Ardichvili et al., 2006). According to Ardichvili et al. 

(2006), few recent studies have explicitly investigated how cultural factors 

influence KM and KS. Indeed, many KM initiatives tend to neglect the 

human issues, giving cultural and people issues little attention (Oltra, 

2005). 

Nevertheless, there is division in the literature over the question of: 

“whether culture influences KS?”. There appears to be little evidence that 

differences in NC have an effect on KM practices (Ang & Massingham, 

2007). However, Pauleen and Murphy (2005) conclude that KM models 

that exclude the influence of NC seriously talk down their potential 

effectiveness, particularly in worldwide applications. Further, they report 

that cultural bias exists within databases, businesses and innovations. As 

western analytical assumptions about KM dominate both KM research and 

KM development, it is naive to accept as true that NC will have no affect on 

KM (Ang & Massingham, 2007). 

Further, while cross-cultural research shows that management processes 

may not be common between, nor applicable to, every country or culture, 

there has been limited research on the influence of culture on the KM 

process (Ang & Massingham, 2007). Recent research on organisational 

learning and knowledge creation indicates that KS, communication and 

learning, in organisations, are deeply influenced by the cultural values of 

the individual employees (Ardichvili et al., 2006). Other studies outline 

cross-cultural sharing barriers, based on organisational culture. Still, 

there are few empirical studies that investigate the impact of NC on KS 

practices (Riege, 2005; Voelpel & Han, 2005). Nevertheless, as reported by 
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Riege (2005), some explanations are offered by Ford and Chan (2003), 

Michailova and Husted (2003), and Moller and Svahn (2004). 

Of significance to the current study is the fact that the research has 

tended to concentrate on international companies practising KM 

throughout their globally dispersed subsidiaries; very little is known about 

the particularities of practising KM in the context of a specific country 

(Voelpel & Han, 2005). Of the research that has occurred, most has 

focused on the triad regions of the United State, Japan, and Western 

Europe; KM within other geographical contexts has been neglected. This is 

surprising considering the number of company/industry relocations from 

developed countries to low-cost developing countries; a trend that is 

continuing in the longer term (Voelpel et al., 2005). As a consequence there 

is both a need and a demand to investigate the effect of NC in KS within a 

developing country. 

2.6 National Culture  

Over the last couple of decades, culture has been defined, parsed and 

redefined thousands of times across untold numbers of fields (Bossuyt, 

2008). However, only some of the more famous definitions will be 

highlighted in this section. The original anthropological definition of 

culture comes from Tylor (1871), who described “culture or civilization, 

taken in its wide ethnographic sense, as... that complex whole which 

includes knowledge, belief, art, morals, law, custom, and any other 

capabilities and habits acquired by man as a member of society”. Another 

definition by the United Nations Education, Scientific, and Cultural 

Organization (UNESCO) affirms that, “culture should be regarded as the 

set of distinctive spiritual, material, intellectual and emotional features of 

society or a social group, and that it encompasses, in addition to art and 

literature, lifestyles, ways of living together, value systems, traditions and 

beliefs” (Magder, 2004). Furthermore, the Global Leadership and 
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Organizational Behaviour Effectiveness Research Program (GLOBE) define 

culture as “shared motives, values, beliefs, identities, and interpretations 

or meanings of significant events that result from common experiences of 

members of collectives that are transmitted across generations”(Dorfman 

et al., 2004). 

The term culture can refer to professional culture, organisational culture, 

and national culture (Torun, 2004). According to Hofstede (1980), national 

culture (NC) is defined as “the collective programming of the mind which 

distinguishes the members of one human group from another”. In other 

words, members of a certain culture will have similar sets of preferences 

built into how they view the world. Hofstede reaches this definition from 

looking at the work of several scholars in other disciplines. While many 

definitions of culture can be found in the literature, Torun (2004) 

postulates that the only definition of culture to be found, which reveals a 

connection between knowledge and culture, is the definition by Geertz 

(1993). That definition of culture is based on knowledge: “Culture is the 

means by which people communicate, perpetuate, and develop their 

knowledge about, and attitudes toward, life”. 

2.6.1  Culture frameworks 

To study cultural influence on societies, one need typologies (Schein, 1985) 

or dimensions (Hofstede, 1980) that can be used to analyse the 

behaviours, actions and values of the members of a society (Ali, 2006). The 

concept of measuring culture in quantifiable terms first started showing 

up in the literature in the 1960’s (Bossuyt, 2008). Hall (1960), published a 

series of anecdotes in the Harvard Business Review that were intended to 

get American business people thinking about how cultures in different 

countries would affect their work overseas. Hall drew attention to the 

difference between the nature of “high context” and “low context” societies 

(Hall & Hall, 1990). 
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“High context people”, such as Asian, Arabs and southern Europeans, 

divulge less information officially in written form. In contrast, “low context 

people”, such as Americans, Germans, Swiss, Scandinavians and other 

northern Europeans, appreciate the explicit and clear written forms of 

communication, as provided by computers, books, reports and letters. In 

relation to the perception of time, low context people are generally 

“monochronic” in that they are used to doing one activity at a time, and 

dislike interruptions, where as high context people are “polychronic”, i.e. 

they are more flexible or elastic in the management of their work or that of 

others (Hall & Hall, 1990). 

In the last two decades, several scholars began to further refine their ideas 

of quantifying culture. From those scholars Hofstede was the first to 

publish a significant study, defining (originally) four cultural dimensions 

(Bossuyt, 2008). Hofstede’s culture dimensions will be discussed in detail 

in the next section (section  2.6.2). 

In 1985, Schein (Schein, 1985) identified five basic assumptions around 

which the cultural paradigm has formed, namely: (1) Relationship to 

Nature; (2) Truth and Reality; (3) Human Nature; (4) Human Activity; and 

(5) Human Relationships. 

Two years later, Schwartz and Bilsky (1987) identified seven different 

measures of culture: (1) Conservatism; (2) Intellectual Autonomy; (3) 

Affective Autonomy; (4) Hierarchy; (5) Mastery; (6) Egalitarian 

Commitment; and (7) Harmony (Schwartz & Bilsky, 1987, 1990). However, 

the Schwartz and Bilsky measurements are not independent of one 

another and, thus, are not dimensions (Bossuyt, 2008). Furthermore, due 

to their method of construction, their measurements became complicated 

for other researchers to use effectively. Additionally, limited data sets are 

available for countries, as compared to other models (Bossuyt, 2008). 



52 

Later Trompenaars and Hampden-Turner (1993) developed their 

framework for the understanding of culture. It was based on 50,000 cases 

of managers from multinational and international corporations, 

representing more than 100 countries. It identified seven cultural 

dimensions, namely: (1) Universalism vs. Particularism; (2) Analysing vs. 

Integrating; (3) Individualism vs. Collectivism; (4) Inner-Directness vs. 

Outer- Directedness; (5) Time Sequential vs. Time Synchronising; (6) 

Achieved Status vs. Subscribed Status; and (7) Equality vs. Hierarchy. 

These dimensions combine many aspects of Hofstede’s categories, 

however, the connection between the two is not always perfect (Peckitt et 

al., 2002). 

In the early 1990s, the Global Leadership and Organizational Behaviour 

Effectiveness Research Program (GLOBE) took more than a decade to 

approach fruition. Part of the reason for the long duration between its 

inception and the results was the size and complexity of the study. In 

total, 170 investigators participated in 62 cultures. The data, gathered 

from more than 17,300 managers in 951 organizations, were used to test a 

number of hypotheses (Bossuyt, 2008). GLOBE was established, primarily, 

as a tool for business researchers. The study was massive in scope and 

participation. Many hundreds of professors and their graduate students 

attached themselves to the study, and have had a vested interest in its 

success (Chhokar et al., 2007; Dorfman et al., 2004; Waldman et al., 

2006). 

The GLOBE program identified nine culture dimensions: (1) Uncertainty 

Avoidance; (2) Power Distance; (3) Collectivism I: Societal Collectivism; (4) 

Collectivism II: In-Group Collectivism; (5) Gender Egalitarianism; (6) 

Assertiveness; (7) Future Orientation; (8) Performance Orientation; and (9) 

Humane Orientation (Dorfman et al., 2004). 

The research was limited as only leadership in organizations was studied 

by GLOBE. Clearly this does not provide a representative sample of an 
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entire country (Bossuyt, 2008). The most well thought-out discussion 

states that the GLOBE has 18 dimensions of culture, which is too many to 

be useful for most researchers (Bossuyt, 2008). Nevertheless, the GLOBE 

is still too young to have received much criticism, or many accolades, 

outside of those emanating from the GLOBE researchers themselves, and 

others with vested interests in the study. Because of its newness and the 

lack of much follow-up work, the GLOBE dimensions will not be used in 

the current research. 

2.6.2  Hofstede’s cultural dimensions 

The current study investigates the NC, as seen through the recently 

developed Value Survey Module 2008 (VSM 08) framework which, is based 

on Hofstede’s earlier work. While many scholars have proposed different 

frameworks, Hofstede’s culture dimensions are the most comprehensive 

and appropriate. His study was based on a survey of 116,000 individuals 

from 72 countries, most of whom were employees at a single worldwide 

corporation (Hofstede, 1980). The respondents all performed a similar job 

in the same company; thus, many intervening variables could be 

controlled. The only major difference was their nationality. Therefore, 

Hofstede’s finding identified that the differences in attitudes and values 

were due to culture differences (Ali, 2006). The work of Hofstede (Hofstede, 

1980, 1984, 1998, 2001; Hofstede et al., 2010; Hofstede et al., 2008) and 

his cultural dimensions have been well documented in the literature, with 

his (1980) theory and cultural dimensions the most replicated and cited in 

cross-cultural research (Robertson et al., 2002). Hofstede’s studies were 

wide-ranging, involving detailed research in a major multinational 

corporation, over several years, in various countries (Bjerke & Al-Meer, 

1993). 

Hofstede’s dimensions were also identified as existing at the individual 

level, as well as at the national level (Hofstede et al., 2010; Robertson et 

al., 2002). These findings seem reasonable, since cultural differences exist 



54 

across members of different cultures, and across members within one 

culture. Thus, according to Robertson et al. (2002), what applies at the 

cultural level may or may not apply at the individual level. Furthermore, 

existing empirical studies in a number of Arab countries have tended to 

confirm Hofstede’s findings (Dedoussis, 2004; Hofstede, 1980, 1984; 

Hofstede & Hofstede, 2005, 2010; Hofstede et al., 2010). 

Hofstede’s Cultural Dimensions first started to take shape in the late 

1960s and early 1970s during his employment at International Business 

Machines Corporation (IBM). He and his colleagues conducted two rounds 

of surveys across the company’s many worldwide offices. Through the 

lengthy analysis process, Hofstede found four cultural dimensions: (1) the 

Power Distance Index (PDI); (2) the Individualism Index (IDV); (3) the 

Masculinity Index (MAS); and (4) the Uncertainty Avoidance Index (UAI) 

(Hofstede, 1980, 1984). Several years after Hofstede released his 

management shaping work, Bond and Hofstede collaborated on a survey 

known as the Chinese Values Survey (Chinese Culture Connection, 1987). 

From that survey, a fifth dimension was identified, that would remain his 

final cultural dimension until 2008. The fifth dimension was the Long 

Term Orientation Index (LTO) (Hofstede, 2001; Hofstede & Hofstede, 2005; 

Hofstede et al., 2010; Hofstede et al., 2008). 

In early 2008, Hofstede and his colleagues released two new cultural 

dimensions (the sixth and seventh dimensions): the Indulgence vs. 

Restraint Index (IVR), and the Monumentalism  Index (MON) (Hofstede et 

al., 2010; Hofstede et al., 2008; Minkov, 2007). The new dimensions come 

from research originally conducted by Minkov (2007), who used the World 

Values Survey databank to find several potential new dimensions (Hofstede 

et al., 2010; Hofstede et al., 2008; Minkov, 2007). Table  2-3 provides the 

definitions for all seven dimensions. 
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Table  2-3 Hofstede’s cultural dimensions 

Cultural dimension Definition 

Power Distance 
Index (PDI) 

The extent to which the less powerful members 
of institutions and organizations within a 
society expect and accept that power is 
distributed unequally (Hofstede et al., 2010; 
Hofstede et al., 2008). 

 

Individualism Index 
(IDV) 

The opposite of Collectivism. Individualism 
stands for a society in which the ties between 
individuals are loose: a person is expected to 
look after himself or herself and his or her 
immediate family only. Collectivism stands for a 
society in which people from birth onwards are 
integrated into strong, cohesive in-groups, 
which continue to protect them throughout 
their lifetime in exchange for unquestioning 
loyalty (Hofstede et al., 2010; Hofstede et al., 
2008). 
 

Masculinity Index 
(MAS) 

The opposite of Femininity. Masculinity stands 
for a society in which social gender roles are 
clearly distinct: men are supposed to be 
assertive, tough, and focused on material 
success; women are supposed to be more 
modest, tender, and concerned with the quality 
of life. Femininity stands for a society in which 
social gender roles overlap: both men and 
women are supposed to be modest, tender, and 
concerned with the quality of life (Hofstede et 
al., 2010; Hofstede et al., 2008). 
 

Uncertainty 
Avoidance Index 
(UAI) 

The extent to which the members of institutions 
and organizations within a society feel 
threatened by uncertain, unknown, ambiguous, 
or unstructured situations (Hofstede et al., 
2010; Hofstede et al., 2008). 
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Long Term 
Orientation Index 
(LTO) 

The opposite of Short Term Orientation. Long 
Term Orientation stands for a society which 
fosters virtues oriented towards future rewards, 
in particular adaptation, perseverance and 
thrift. Short Term Orientation stands for a 
society which fosters virtues related to the past 
and present, in particular, respect for tradition, 
preservation of “face”, and fulfilling social 
obligations (Hofstede et al., 2010; Hofstede et 
al., 2008). 
 

Indulgence versus 
Restraint Index (IVR) 

Indulgence stands for a society which allows 
relatively free gratification of some desires and 
feelings, especially those that have to do with 
leisure, merrymaking with friends, spending, 
consumption, and sex. Its opposite pole, 
Restraint, stands for a society which controls 
such gratification, and where people feel less 
able to enjoy their lives (Hofstede et al., 2010; 
Hofstede et al., 2008). 
 

Monumentalism 
Index (MON) 

Stands for a society which rewards people who 
are, metaphorically speaking, like monuments: 
proud and unchangeable. Its opposite pole, Self-
Effacement, stands for a society which rewards 
humility and flexibility (Hofstede et al., 2008). 
 

 

After identifying these dimensions, Hofstede rated each country, within his 

sample. Japan and the United States were identified as being culturally 

very different, while Canada and the United States were identified as being 

very similar. Hofstede produced actual figures on the dimensions for many 

countries, including Saudi Arabia, or the Arab region in general. Whilst 

these figures are representative, they are not static. They do assume 

different values for the country in different times (Ford & Chan, 2003; 

Hofstede & Hofstede, 2005; Hofstede et al., 2008). Therefore, it is 

important to reapply Hofstede’s measures to update existing data (Ford & 

Chan, 2003). Figure  2-8 and Table  2-4 demonstrate how mapping the 

culture traits and their associated scores on Hofstede’s scale differs 

between Saudi Arabia and Australia, according to Hofstede’s official 

website (Hofstede & Hofstede, 2010; Hofstede et al., 2010). 
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Figure  2-8 Mapping Saudi Arabia and Australia on Hofstede’s dimensions  

 

Table  2-4 Saudi Arabia and Australia on Hofstede’s dimensions 

Dimension Saudi Arabia Australia 

PDI 80 36 

IDV 38 90 

MAS 53 61 

UAI 68 51 

LTO 36 21 

IVR 52 71 

MON N/A N/A 
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2.6.3  Applications of VSM 08 model in the workplace 

Hofstede et al. (2010) posits that most people start their working lives as 

young adults. At that time they have gone through learning experiences in 

the family and at school, and their attitudes toward parents, especially 

fathers, and towards teachers, are transferred to work bosses. In the 

following paragraph a brief explanation is provided, by Hofstede et al. 

(2010), in which each dimension can be operationalised in the workplace.  

Hofstede argues that, in the large-power-distance situations, superiors and 

subordinates consider each other as existentially unequal; the hierarchical 

system is based on this existential inequality. This situation occurs when 

organizations centralize power, as much as possible, in a few hands. The 

subordinates expect to be told what to do, and there are a lot of 

supervisory personnel, structured into tall hierarchies of people, reporting 

to each other. The ideal boss, in the subordinates’ eyes, is the one they feel 

most comfortable with, and whom they respect most, as in the benevolent 

autocrat or “good father” (Hofstede & Hofstede, 2005), Also, in this type of 

culture, the relationship between the subordinates and the superiors are 

frequently loaded with emotions. Moreover, the managers tend to rely more 

on their superiors and on the formal rules, and less on their own 

experience and that of their subordinates. On the other hand, in small 

power distance cultures, the situation is reversed. 

In collectivist cultures, an employer never hires just an individual, but 

rather a person who belongs to an in-group. As a result, the employee will 

act according to the interests of this in-group, which may not always 

coincide with his or her individual interest. The workplace in collectivist 

societies may become an in-group in the emotional sense of the word. Also, 

management in this type of society is the management of groups. 

Moreover, discussing a person’s performance openly may be felt by the 

subordinate as an unacceptable loss of face. Importantly, in this type of 
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society there is a belief in collective decision making. A consequence of 

such particularist thinking is that a relationship of trust needs to be 

established with another person before any business can be done. 

However, in individualist cultures, the situation is reversed. 

In feminine cultures, there is a preference for solving conflict by 

compromise and negotiation. Thus, the cooperation at work and the 

relationship with the boss is important. In this type of culture, 

organisations are more likely to reward people on the basis of equality, 

that is, to reward everyone according to their need. Indeed, their work 

ethos would be “work in order to live, rather than live in order to work”. 

Further, their humanizing of the job should give more opportunities for 

mutual help and social contacts. On the other hand, in masculine 

societies, the situation is reversed. 

In strong uncertainty avoiding societies there are more formal laws and 

informal rules controlling the rights and duties of employers and 

employees. In fact, the need for rules is emotional. That emotional need 

can lead to rules-oriented behaviours. Uncertainty avoiding cultures also 

have a strong belief in expertise on the work floor; as a consequence, their 

organisations contain more specialists, and top managers are involved in 

the operations. However, in uncertainty accepting cultures, the situation is 

reversed. 

In long term oriented societies quick results are expected, with leisure time 

being important. In this type of society the family and business sphere are 

separated. The government, by law, is more efficient than the government 

by men. On the other hand, in long term oriented societies, the situation is 

reversed. 

According to Minkov (2007), in indulgent cultures, the difference between 

the importance of work and the importance of leisure is less large than in 

restrictive cultures. He reports that, in monumental cultures, employees 
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are more likely to state that work is very important to them (Minkov, 

2007). 

As summarised by Torun (2004), and Ford and Chan (2003), the 

differences identified by Hofstede’s (1984) dimensions may impact on the 

knowledge processes within an organisation. Consequently, cultures that 

are high on individualism may have more difficulty in KS than cultures 

that are high on collectivism, since knowledge is often seen as a source of 

power and a tool for individual success (Carrillo & Anumba, 2002). 

Similarly, cultures that are high in masculinity may have less KS between 

organisational employees, if competitiveness is individually based. A high 

level of power distance may indicate a larger hierarchical structure within 

the culture, which will inhibit KS, with its emphasis on the top-down flow 

of knowledge. 

If a culture has a long-term orientation, employees are more willing to 

work for the organisation’s long-term goals (Hofstede, 2001). These 

employees appear to be more willing to participate actively in the KS 

process, although it is rare that such an approach generates quick results. 

Individuals within a short-term oriented culture, therefore, may give up on 

the KS process due to the lack of immediate evidence of their effectiveness 

(Ford & Chan, 2003). Thus, it can be seen that culture does influence the 

way an organisation develops and manages their knowledge (Torun, 2004). 

2.6.4  Research on Saudis national culture 

In general, little research has been undertaken into the Saudi NC (Idris, 

2007). However, in the last three decades, a number of studies have 

investigated the Saudi NC and its influence in different areas. For example, 

At-Twaijri (1989) investigated Saudi Managerial Values in comparison with 

those of American managers. Similarly, Al-Meer (1989) compared 

westerners, Asians and Saudis in relation to organisational commitment. 

Later, he (Al-Meer, 1996) undertook another comparative study between 
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Saudis and westerners; this time the study addressed the need and 

importance of structure. In the same year, Hunt and At-Twaijri (1996) 

published an empirical study in relation to the Saudi’s manager values. In 

addition, other, though limited, research has been undertaken by foreign 

scholars in relation to Saudi value and NC. For example, Nevo (1998) 

assessed religion and national identity in Saudi Arabia, while Rugh (2002) 

investigated values and education in Saudi Arabia. 

A few researchers have also focused on Saudi’s NC and management 

practices. For example, Bjerke and Al-Meer (1993)’s research concluded 

that: Saudi managers should adapt American management theories to the 

Saudi culture rather than vice versa. They also recommended additional 

research on Hofstede’s cultural dimension and their consequences in the 

workplace. In addition, Wilkins (2001) investigated the influence of NC on 

training programs in the Arab Gulf States. He concluded that 

misunderstandings and conflict could occur between the trainer and the 

trainees if the trainer did not act in the way expected by trainees. 

Alshaya (2002), in his thesis, described and explained the Saudi national 

culture, and its effects on organizational and administrative role in the 

Saudi public schools. He concluded that the element of cultural 

background was a strong precursor of administrators’ responsibilities in 

the organisation. Therefore, NC is an important consideration in fully 

understanding the administrations’ role and the employee behaviours, as 

well as in developing appropriate leader training activities. Recently, Idris 

(2007) investigated the cultural barriers to improved organisational 

performance in Saudi Arabia. 

Further, NC influences have been investigated into different cultures with 

different management practices. Importantly, cross-cultural research 

shows that management processes may not be common between, nor 

applicable to, every country or culture (Ang & Massingham, 2007). 

Sparrow and Pei-Chuan (1998), in their study of preferences of Taiwanese 
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employees, concluded that the majority of human resource management 

policies and practices were culture-linked. Also, Ali (2006), in his thesis, 

investigated the influence of NC on the construction safety climate in 

Pakistan. He found managers’ safety management preferences were 

influenced by their NC. He concluded that there were significant influences 

of NC dimensions on workers’ perceptions, attitudes, and safe work 

behaviour, and manager safety practices. 

2.7 Chapter Summary 

This chapter has provided an extensive critical review of the existing 

literature to establish the theoretical basis for the current research. The 

chapter begins with a review of the literature related to the procurement of 

public projects in Saudi Arabia. Then an understanding was gained that 

KM research requires a consideration of the individual; a further literature 

review was undertaken to examine past research that focused on the study 

of KM within the construction context. The outcome showed that KS is the 

most important process of KM, and that KM depends on the individual NC. 

A review of past NC surveys within the industry was gained and presented. 

As noted above, it is widely acknowledged that the distribution of the right 

knowledge, from the right people, to the right people, at the right time, is 

one of the biggest challenges facing KM. Also, the KM solutions are 

focussed 90% on cultural factors and 10% on technological factors. 

Therefore, understanding the motivation of individual behaviour is the first 

step in achieving effective KS. Conversely, culture is often seen as the key 

inhibitor of effective KS. 

While several studies have outlined the cross-cultural KS barriers, based 

on organisational culture, few empirical studies have investigated the 

impact of NC on KS practices. Thus, while earlier research has addressed 

how international companies practise KM throughout their globally 
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dispersed subsidiaries, little is known about the particularities of 

practising KM in the context of a specific country. In addition, some 

studies have focused on the United States, Japan, and Western Europe, 

but it is rare that KM has been studied within other geographical contexts. 

This dearth of study is surprising given the continuing relocation of 

industries from developed countries to low-cost developing countries. 

Thus, there is a need to investigate the effect of NC on KS in a developing 

country, such as Saudi Arabia. This identified knowledge gap is addressed 

in detail in the following chapter (Chapter 3).  
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Chapter 3 Research Methodology 

3.1 Objectives and Structure of the Chapter 

The objectives of this chapter are: to delineate the research questions; 

and to propose a theoretical framework, based on the literature review 

presented in Chapter 2. The chapter details the research methodology 

employed in the current study in relation to the research questions, and 

in testing the developed hypotheses. 

The following section (3.2) presents the research objective and scope. 

Section 3.3 revisits the research questions and presents a detailed 

description of the conceptual framework. Section 3.4 describes the 

development of the hypotheses. Section 3.5 outlines the theoretical 

research approach. Section 3.6 describes the research design. Section 

3.7 presents the data collection methods. Section 3.8 identifies the data 

gathering instruments. Section 3.9 details the data analysis methods. 

The chapter is summarised in Section 3.10. 

3.2 Research Objectives and Scope 

The current study provides empirical evidence for the argument that 

addresses the extent to which NC influences staff preferences to KS 

practices. Therefore, the research objective of this study is to provide 

practical recommendations, which are in line with staff preferences and 

their cultural orientation, in order to facilitate a more effective 

application of KS practices. 

In terms of research scope, the study focuses on the influence of the NC 

dimensions on staff preferences to KS practices in the context of the 

procurement of public educational building projects in Saudi Arabia. 
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3.3 Research Questions and Conceptual Framework 

The literature review, presented in Chapter 2, provided an essential 

background on knowledge management (KM), knowledge sharing (KS), 

and national culture (NC). Recent research indicates that KS is deeply 

influenced by the cultural values of individual employees (Ardichvili et 

al., 2006). Several studies have outlined the cross-cultural sharing 

barriers related to organisational culture. Additionally, a few empirical 

studies investigated the impact of NC on KS practices (Riege, 2005; 

Voelpel & Han, 2005). As reported by Riege (2005), a number of 

explanations are offered by Ford and Chan (2003), Michailova and 

Husted (2003), and Moller and Svahn (2004). However, such research 

has concentrated on international companies practising the KM process 

throughout their globally dispersed subsidiaries, with very little 

research assessing the particularities of practising that process in the 

context of a specific country (Voelpel & Han, 2005). Most studies have 

focused on the triad regions of the United States, Japan, and Western 

Europe; the KM process within other geographical contexts has been 

neglected (Voelpel et al., 2005). As a consequence, there is both a need 

and a demand to investigate the influence of NC in KS within developing 

country, such as Saudi Arabia. Further, to the best of the author’s 

knowledge no studies have addressed this issue within the context of 

the construction industry, especially public education building projects. 

To address these research gaps, the following four research questions 

were formulated: 

 RQ1: How does the national culture influence staff preferences to 

knowledge sharing practices in the context of the procurement of 

public educational building projects in Saudi Arabia? 

 

 RQ2: What are the key culture dimensions affecting staff 

preferences to knowledge sharing practices in the context of the 
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procurement of public educational building projects in Saudi 

Arabia? 

 

 RQ3: Do the key culture dimensions have positive or negative 

impacts on the staff preferences to knowledge sharing practices? 

 

 RQ4: What are the staff perceptions of preferred approaches to 

knowledge sharing practices? 

To answer the above research questions, a conceptual framework was 

developed. The proposed model comprises four constructs: (1) The 

national culture (NC); (2) Knowledge sharing means (KSM); (3) 

Knowledge sharing enablers (KSE); and (4) Knowledge sharing benefits 

(KSB), while the last three constructs (KSM, KSE and KSB) represent 

KS practices (see Figure  3-1). Each of these constructs is briefly 

explained below: 

(1) National culture (NC): refers to the seven identified dimensions that 

can be used to analyse the behaviours, actions and values of a member 

of a society (Hofstede, 1980). In this dissertation, NC has been 

investigated using the Value Survey Module 2008 (VSM 08). 

(2) Knowledge sharing means (KSM): refers to those means that are 

needed to help staff working together and, thus, facilitating the 

exchange of knowledge. 

(3) Knowledge sharing enablers (KSE): refers to the policy and technical 

support needed to increase the ability to share knowledge. 

(4) Knowledge sharing benefits (KSB): refers to the benefits the 

employees perceive they will gain by practising knowledge sharing, and 

their perceptions of their role in knowledge sharing. 
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3.4 Hypotheses Development 

The proposed conceptual model, presented in Figure  3-1, broadly 

depicts the possible relationships connecting the four constructs (NC, 

KSM, KSE and KSB). To confirm these relationships, a literature search 

was conducted to find the theoretical evidence upon which the 

hypothetical relationships linking the model constructs were built. 

These relationships were proposed as a set of research hypotheses 

addressing the research questions. The conceptual model (see Figure 

 3-1) indicates the potential relationships between NC and preferences to 

KS practices (KSM, KSE and KSB). However, these relationships were 

based on a broad theoretical perspective with limited empirical 

evidence. 

The arguments about NC and KS led to the presumption that NC 

influences staff preferences to KS practices. The literature review helped 

to formulate four research hypotheses: 

 

 H1: National culture (NC) is positively correlated with staff 

preference to knowledge sharing means (KSM). 

 H2: National culture (NC) is positively correlated with staff 

preference to knowledge sharing enablers (KSE). 

 H3: National culture (NC) is positively correlated with staff beliefs 

in knowledge sharing benefits (KSB). 

 H4: Knowledge sharing enablers (KSE) act as a mediator for the 

relationship between national culture (NC) and knowledge sharing 

benefits (KSB). 
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Figure  3-1 Proposed conceptual model and hypotheses 

3.5 Philosophical Assumptions and Research Approach 

According to Easterby-Smith et al. (2002), researchers should 

understand and think through philosophical issues prior to conducting 

their research to ensure satisfactory outcomes. Understanding such 

philosophical assumption helps to clarify the research design, especially 

in terms of what kind of evidence is required, and how it is to be 

gathered and interpreted to provide good answers to the research 

questions. It also helps researchers to recognise the limitations of the 

different research approaches, thus allowing them to devise the most 

appropriate research design. “Despite the maturation of management as 

an area of study, the majority of books on research methods still derive 
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from cognate disciplines such as sociology, education and psychology” 

(Easterby-Smith et al., 2002). 

Guba and Lincoln (1994) posit that a paradigm is a framework or set of 

‘basic beliefs’. Further, researchers need to understand the nature of 

reality, to identify the relationship between variables, and to specify 

appropriate methods for conducting particular research. There are 

many paradigms for the social sciences, including: positivism, realism, 

post positivism, critical theory and constructivism (Gray, 2009). 

Positivism, broadly defined, is the approach of the natural scientist 

(Neuman, 2003). As Neuman (2003) indicates: “Positivism sees social 

science as an organised method for combining logic with precise 

empirical observations of individual behaviour, in order to discover and 

confirm a set of probabilistic causal laws that can be used to predict 

general patterns of human activity.” Positivism, also referred to as the 

“scientific method” or “science research”, is based on the rationalistic, 

empiricist philosophy (Mertens, 1998); also it reflects a deterministic 

philosophy in which cause probably determines effects or outcomes 

(Creswell, 2003). The positivism paradigm assumes that one reality is 

driven by universal laws and truth. 

Research adopting this paradigm is assumed to be independent and 

objective. It starts by formulating hypotheses that are subjected to 

empirical testing, through quantitative methods, for problem solving 

under this paradigm. However, as Neuman (2003) notes, positivists 

believe reality to be apprehensible and measurable, with no error, and 

they use exact and rigorous measures. For this reason, the positivism 

paradigm is not suitable for research that deals with variables in a 

complex, social and real-life experience, as is the case with the subject 

matter in the current study. 

To avoid these problems, the post-positivism paradigm is often adopted 

in the social sciences. According to Guba and Lincoln (1994), the 

paradigm was developed to overcome the major disadvantages of 
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positivism. Despite the existence of the real world, that needs to be 

discovered, it is independent of researchers and open to different 

perceptions (Gray, 2009). These perceptions are not reality; instead they 

are merely the lenses used to obtain a better picture of the specific 

reality. In other words, post-positivism emphasises the importance of 

multiple measures and observations, each of which may, however, 

possess different types of errors. For this reason, triangulation is 

needed to rectify these multiple erroneous sources and achieve a more 

accurate picture of what is happening in reality (Godfrey & Hill, 1995). 

Under the post-positivism paradigm, researchers tend to emphasise 

deductive logic in which the research is influenced by a theory or 

hypothesis reflected in a predominantly formal writing style 

(Onwuegbuzie, 2002). This paradigm also emphasises the objectivity of 

the researcher by triangulating across multiple fallible perspectives, 

while simultaneously acknowledging the probability of bias (Guba & 

Lincoln, 1994). From the above discussion, the current research can be 

best described as following the post-positivism paradigm. Along with 

determining the most appropriate research approach, the researcher 

must also determine the most effective research design to be used in 

their study. 

3.6 Research Design 

The research design is an important aspect of any study, especially as it 

serves as a blueprint for meeting the established research objectives. 

Moreover, it helps researchers to arrive at the answer to their research 

questions, while effectively controlling the variance, thus, providing the 

logic that links the data to be collected to the initial research questions 

(Mohamed, 2005). As the research design involves a series of rational 

decision-making choices, it must be sensibly chosen by researcher, with 

specific regard to the purpose of the study, the study setting, the extent 

of the researcher’s interference, the time horizon, and the unit of 

analysis. Furthermore, decisions have to be made in relation to the type 



 

71 

of sample to be used, the data collection methods, how the variables will 

be measured, and how the concepts and variables will be analysed 

(Cavana et al., 2001). The following sections present a discussion of 

these research activities and processes. 

3.6.1  Research activities 

In the current study there are seven distinctive research activity stages. 

(These stages are presented diagrammatically in Figure  3-2) The first 

stage reviews the existing literature to gain background knowledge and 

to identify research deficiencies, which then lead to the research 

questions. Once the questions are identified, a conceptual model is 

developed, based on the knowledge gained from the literature review 

(Stage 2). The model, consisting of constructs and variables, becomes 

operationalised for the purpose of the development of the subsequent 

questionnaire. Through the designing of the questionnaire survey (Stage 

3), the data gathered (Stage 4) was obtained from the project 

department in the Ministries. This approach was taken as the Ministries 

have the overall responsibility for executing the public educational 

building projects in Saudi Arabia. After the data sets were gathered, the 

data was analysed by appropriate statistical techniques (Stage 5), which 

subsequently yielded the results for the confirmation of factors and 

their interrelationships (Stage 6). Following the completion of the 

validation, the conclusion and recommendations are outlined (Stage 7). 
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Figure  3-2 Diagram of research design 
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3.6.2  Details of study 

The primary objective of the current study is to explore the influence of 

the NC on staff preferences to KS practices, using a quantitative 

approach. According to Huysamen (1997), a “description of quantitative 

research typically discerns a cycle of successive phases of hypothesis 

formulation, data collection, analysis and interpretation”. In addition, a 

large portion of the data analysis is statistical, striving to show that the 

world can be looked at in terms of one reality; the reality, when isolated 

in context, can be measured and understood. This perspective is known 

as positivism (Gay & Airasian, 2000). 

Using a deductive approach, quantitative research seeks to establish 

facts, make predictions, and test hypotheses that have already been 

stated. A descriptive study seeks to describe the current status of the 

phenomenon, to explore what is going on or what exists in a situation 

(Isaac & Michael, 1997). A correlational analysis studies the 

relationships among variables (Tabachnick & Fidell, 2007). Therefore, 

the present study will be a descriptive and correlational study. A 

quantitative methodology is also appropriate for the study as it will help 

to reduce errors, control biases, remove unwanted influences, and 

conduct the analysis through objective measurement and statistical 

techniques. Moreover, the researcher is an objective observer, who 

neither participates in, nor influences, the subject being studied. 

The independent variable in this study is NC. The items used to capture 

the NC are all adapted from VSM 08 (Hofstede et al., 2008). On the 

other hand, the dependent variables are preferences to KS practices. 

The items for KS practices were developed by the researcher (see section 

 3.8). 
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3.7 Data Collection Methods 

According to Cavana et al. (2001), the manner in which data are 

collected can significantly affect the rigour and effectiveness of the 

research study.  In social science and management research, there 

exists a variety of data collection methods, such as interviews, 

questionnaires, observational studies, etc. among these, interviews and 

questionnaires are the most commonly used techniques, as the plethora 

of past research studies show. Sekaran (2003) recommends the use of 

questionnaires as an appropriate data collection mechanism. 

Questionnaires can be administered personally or mailed/e-mailed to 

respondents. When the survey is confined to a local area, to certain 

respondents, and the organisation is willing and able to assemble 

groups of employees to respond to the questionnaires at their work 

place, the personal administration of the questionnaire is the best way 

to collect the data (Ali, 2006). Moreover, any doubts arising from the 

survey questions can be clarified immediately, with personally 

administered questionnaires. At the same time, the researcher also has 

the opportunity to introduce the research topic and motivate 

respondents to complete the survey and give honest answers. During 

the current study, the researcher had a close professional association 

and support from the top management in the chosen organisations. As 

a result, the personal administration of the questionnaires was used in 

the current research investigation. 

3.7.1  Questionnaire design and development 

A questionnaire is a pre-formulated written set of questions, which are 

designed to elicit information of research interest. Further, the 

respondents record their answers by following the given protocols 

(Schwab, 1999; Sekaran, 2003). Additionally, a questionnaire should be 

well designed to provide accurate and useable data. For this reason, 

most of the questionnaire items in the current research were adapted 

from the available published questionnaire instruments. However, 
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certain guidelines, suggested by Cavana et al. (2001), regarding the 

principles of wording, scaling mechanisms and general appearance of 

the questionnaire, were employed to ensure the effectiveness of the 

questionnaire. Generally, by following these guidelines, the 

questionnaire response rates can be improved, while minimising biases 

within the research or from the researcher. 

The study’s total dataset measured cultural value orientations that 

individuals put into their evaluation. The data needed to tap into the 

internal processes of KS by measuring individual preferences across a 

series of choices available to KS practices. This process considered the 

first and most obvious linkage: the relationship between NC and 

individual preferences for KS practices. However, before this could 

occur, some potential problems with multivariate design needed to be 

addressed. Such concern exists for all survey-based research, which 

utilises multiple measures, risks the difficulty of “shared method 

variance”. 

Two dimensions to this problem require careful consideration. Firstly, 

when respondents are asked to rate survey items, they need to do so in 

the context of the total survey. If several measures are presented in the 

same survey, there is the possibility of “contamination”, thus reducing 

the independence of the measures (Sparrow & Pei-Chuan, 1998). The 

various scales to be utilised in the current research were designed to 

measure a model of input variables (national culture) and process 

variables (KS practices preferences). To avoid this dilemma, separate 

measures are best presented on physically separate surveys. As a 

consequence, the KS practice measures are presented in the first survey 

and the NC measures are presented in the second survey. 

Both questionnaires used the five-point Likert-type scale measurement 

system, as commonly used in similar research studies. This approach 

ensures consistency, while maintaining convenience for handling and 

analysing the data. Once developed, the questionnaire was pre-tested. 

Pre-testing is important to ensure that the questions are understood by 
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respondents, allowing for any problems with the wording of the 

instrument to be rectified (Sekaran, 2003). Two common types of pre-

testing are panel judgements and pilot studies. Panel judgements 

ensure the content validity of the questionnaire, while pilot studies can 

help identify any ambiguities in the questionnaire, as well as enable the 

researcher to see if the scores for the collected data behave as expected. 

In the current research, both methods were used in the pre-testing of 

the questionnaire. Additionally, the robustness of the questionnaire was 

analysed from the raw data gathered from the study itself. 

3.7.2   Sample and sampling method 

In this research, judgemental sampling, a kind of purposive sampling 

(which is advantageous in terms of time and cost savings) was used 

rather than probability sampling (Sekaran, 2003). The sample was 

obtained as part of a larger investigation into the influence of NC on 

preferences to KS practices, as indicated in Chapter 1. The public sector 

was the preferred environment, as it better reflects the national culture, 

unlike the private sector, which has more exposure to global 

environments. The plan was to gather a sample from the General 

Directorates of Projects and Maintenance, within three Saudi 

government sectors: (1) the Ministry of Education (MOE); (2) the 

Ministry of Higher Education (MOHE); and (3) the Technical and 

Vocational Training Corporation (TVTC). As mentioned earlier (section 

2.2.1), the researcher found that Ministry of Higher Education delegates 

most of the project implementations to universities themselves. Thus 

the researcher decided to focus on the two entities: MOH and TVTC. As 

Hair et al. (2006) suggests, the sample size should be 100 or larger (to 

adequately factor-analyse the sample). The researcher also suggest that, 

as a general rule, there should be four or five times as many 

observations (respondents) as there are variables (questionnaire items) 

to be analysed (for each model construct). 
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3.8 Research Instrumentations 

This study employs quantitative methods derived from the research of 

well-established scholars in the field. Thus a self-administered survey 

was used to collect the data for four constructs: knowledge sharing 

means (KSM), knowledge sharing enablers (KSE), knowledge sharing 

benefits (KSB), and the national culture (NC) (refer to Figure  3-1). As 

mentioned earlier, most of the questionnaire items in this research were 

adapted from the available published questionnaire instruments. The 

questionnaire for the study has three sections (see Appendix A): 

(1) Knowledge sharing practices adapted from different research. 

(2) Values Survey Module 2008 (VSM 08) (Hofstede et al., 2008). 

(3) Demographic information of the respondents. 

3.8.1  Knowledge sharing practices questionnaire 

As has been identified above, there is a lack of empirical research on KS 

practices, especially in the construction industry. Prior empirical 

studies have focused on KM, such as: the knowledge management 

assessment tool (KMAT) (Andersen, 1996); the KM critical success factor 

(Choi, 2000); the KM techniques (Tan et al., 2006); and the KM 

practices (Darroch, 2003; Singh et al., 2006). However, little effort has 

been made to develop a measurement scale that could provide a broad 

and comprehensive coverage of KS practices. The appropriate measures 

for KS practices, used in this study, were chosen following the literature 

review. Each item was re-evaluated and revised to ensure its relevance 

as a measurement tool to the current research context. 

A list of all available KS practices that can be used in the context of 

procurement of public building project were collected from conscripted 

prior research studies (Al-Alawi et al., 2007; Al-Ghassani et al., 2006; 

Andersen, 1996; Carrillo & Anumba, 2002; Carrillo et al., 2000; Carrillo 
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& Chinowsky, 2006; Carrillo et al., 2004; Choi, 2000; Chong, 2006; 

Darroch, 2003; Egbu & Robinson, 2005; Kamara et al., 2002a; Kamara 

et al., 2003; Kamara et al., 2001; Kamara et al., 2002b; Mohamed & 

Anumba, 2006; Nonaka & Takeuchi, 1995; Nonaka & Toyama, 2004; 

Nonaka et al., 2000; Robinson et al., 2004; Singh et al., 2006; Tan et 

al., 2006; Yao et al., 2007). The newly developed questionnaire, based 

on those KS practices, consists of the following three constructs (KSM, 

KSE and KSB), with 41 items in total. 

(1) Knowledge sharing means (KSM): refers to those means that are 

needed to help staff working together and, thus, facilitating the 

exchange of knowledge. This construct initially comprised of 19 items 

(Table  3-1). 

(2) Knowledge sharing enablers (KSE): refers to the policy and technical 

support needed to increase the ability to share knowledge. This 

construct initially comprised of 10 items (Table  3-2). 

(3) Knowledge sharing benefits (KSB): refers to the benefits the 

employees perceive they will gain by practising knowledge sharing, and 

their perceptions of their role in knowledge sharing. This construct 

initially comprised of 12 items (Table  3-3). 

The respondents were asked to describe their preferences, by rating 

each statement using a 5-point Likert rating system (1 = strongly agree, 

2 = agree, 3 = neutral, 4 = somewhat disagree, and 5 = strongly 

disagree). Pre-tests to establish the questionnaire’s reliability was 

needed to developing the final questionnaire. A panel judgement and 

pilot study were conducted for this purpose (section  3.8.5).  



 

79 

Table  3-1 Knowledge sharing means (KSM) construct 

Measurement Variable References 
K1. Post project workshops 
for KS 

(Al-Alawi et al., 2007; Egbu & Robinson, 2005; Kamara 
et al., 2002b; Smith & McKeen, 2002) 

K2. Managers giving 
seminars regularly 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Darroch, 2003; Egbu & Robinson, 2005) 

K3.Presentations after 
conferences for colleagues 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Darroch, 2003; Egbu & Robinson, 2005) 

K4. Brainstorming to solve 
new problems 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Smith & McKeen, 2002) 

K5. Formal discussion for 
KS 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b) 

K6. Teamwork tasks (Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; Egbu & 
Robinson, 2005; Kamara et al., 2002b) 

K7. High level of face-to-
face interaction 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b) 

K8. Formal feedback (Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b) 

K9. SK within the whole 
department 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b; Nonaka & Takeuchi, 1995; 
Smith & McKeen, 2002; Yao et al., 2007) 

K10. Working on more than 
one project at a time 

(Al-Alawi et al., 2007; Egbu & Robinson, 2005; Kamara 
et al., 2002b) 

K11. KS is an ongoing 
activity  

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b) 

K12. Participate in the 
decision-making process 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; Egbu & 
Robinson, 2005) 

K13. Site visiting to enable 
KS 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b) 

K14. Share office space 
(Al-Alawi et al., 2007; Darroch, 2003; Davenport et al., 
1998; Egbu & Robinson, 2005; Kamara et al., 2002b; 
Nonaka & Takeuchi, 1995) 

K15. Utilise past experience 
as a knowledge source 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b; Mohamed & Anumba, 
2006; Nonaka & Takeuchi, 1995) 

K16. Critical review of the 
documents of project 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b; Mohamed & Anumba, 
2006; Smith & McKeen, 2002) 

K17. Preparing project 
lessons learned report 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b; Mohamed & Anumba, 
2006; Smith & McKeen, 2002) 

K18. Written 
communication in KS 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b) 

K19. Knowing who to 
contact when seeking 
knowledge 

(Al-Alawi et al., 2007; Darroch, 2003; Egbu & Robinson, 
2005; Kamara et al., 2002b; Robinson et al., 2004; 
Smith & McKeen, 2002) 
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Table  3-2 Knowledge sharing enabler (KSE) construct 

Measurement Variable References 

K20. Consulting 
professional Magazines and 
Journals 

(Al-Alawi et al., 2007; Al-Ghassani et al., 2006; 
Darroch, 2003; Egbu & Robinson, 2005; Kamara et al., 
2002b; Mohamed & Anumba, 2006; Robinson et al., 
2004; Yao et al., 2007) 

K21. Using Internet and 
email for KS 

(Al-Alawi et al., 2007; Al-Ghassani et al., 2006; 
Darroch, 2003; Egbu & Robinson, 2005; Kamara et al., 
2002b; Mohamed & Anumba, 2006; Robinson et al., 
2004; Tan et al., 2006; Yao et al., 2007) 

K22. Access Database of 
knowledge available to the 
public 

(Al-Alawi et al., 2007; Al-Ghassani et al., 2006; 
Darroch, 2003; Egbu & Robinson, 2005; Kamara et al., 
2002b; Mohamed & Anumba, 2006; Robinson et al., 
2004; Yao et al., 2007) 

K23. Keep and access 
Database of information 
about Contractors and 
Consultants 

(Al-Alawi et al., 2007; Al-Ghassani et al., 2006; 
Darroch, 2003; Egbu & Robinson, 2005; Kamara et al., 
2002b; Mohamed & Anumba, 2006; Robinson et al., 
2004; Yao et al., 2007) 

K24. Keep and access 
Database containing 
information about 
Suppliers 

(Al-Alawi et al., 2007; Al-Ghassani et al., 2006; 
Darroch, 2003; Egbu & Robinson, 2005; Kamara et al., 
2002b; Mohamed & Anumba, 2006; Robinson et al., 
2004; Yao et al., 2007) 

K25. Encouragement to 
attend training 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Darroch, 2003; Egbu & Robinson, 2005; Singh et al., 
2006; Tan et al., 2006; Yao et al., 2007) 

K26. Strong management 
support to KS 

(Al-Ghassani et al., 2006; Choi, 2000; Chong, 2006; 
Darroch, 2003; Kamara et al., 2002b; Robinson et al., 
2004; Singh et al., 2006; Yao et al., 2007) 

K27. Encouragement and 
incentives to facilitate KS 

(Al-Alawi et al., 2007; Al-Ghassani et al., 2006; Choi, 
2000; Chong, 2006; Darroch, 2003; Robinson et al., 
2004; Singh et al., 2006; Yao et al., 2007) 

K28. Warning if someone 
does not share project 
knowledge 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; Singh 
et al., 2006; Yao et al., 2007) 

K29. Encouragement to 
adopt teamwork approach 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Darroch, 2003; Davenport et al., 1998; Singh et al., 
2006; Tan et al., 2006; Yao et al., 2007) 
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Table  3-3 Knowledge sharing benefits (KSB) construct 

Measurement Variable References 

K30. Share knowledge with 
whom I trust 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Davenport et al., 1998; Nonaka & Takeuchi, 1995; Yao 
et al., 2007) 

K31. Keep abreast with the 
knowledge made available 
to my colleagues 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Davenport et al., 1998; Yao et al., 2007) 

K32. Believe in others' good 
intentions 

(Al-Alawi et al., 2007; Nonaka & Takeuchi, 1995; Yao et 
al., 2007) 

K33. KS is a part of my 
professional duties 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; Nonaka 
& Takeuchi, 1995; Yao et al., 2007) 

K34. Curious of what other 
colleges are doing in their 
projects 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; Law & 
Ngai, 2008; Yao et al., 2007) 

K35. Believe in the benefits 
of KS 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Hartmann & Naaranoja, 2006; Law & Ngai, 2008; 
Nonaka & Takeuchi, 1995; Tan et al., 2006) 

K36. Believe that KS helps 
to solve project related 
problems 

(Al-Alawi et al., 2007; Carrillo & Anumba, 2002; Choi, 
2000; Chong, 2006; Hartmann & Naaranoja, 2006; Law 
& Ngai, 2008; Tan et al., 2006) 

K37. Believe that KS 
contributes to reducing 
project cost 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Hartmann & Naaranoja, 2006; Law & Ngai, 2008; Tan 
et al., 2006) 

K38. Believe that KS 
contributes to avoiding 
repeated mistakes 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Hartmann & Naaranoja, 2006; Law & Ngai, 2008; Tan 
et al., 2006; Tserng & Lin, 2004) 

K39. Believe that KS 
contributes to avoiding 
unnecessary work 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Hartmann & Naaranoja, 2006; Law & Ngai, 2008; Tan 
et al., 2006) 

K40. Believe that KS 
contributes to enhance 
Quality 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Hartmann & Naaranoja, 2006; Law & Ngai, 2008; Tan 
et al., 2006) 

K41. Believe that KS 
contributes to reduce the 
number of change orders 

(Al-Alawi et al., 2007; Choi, 2000; Chong, 2006; 
Hartmann & Naaranoja, 2006; Law & Ngai, 2008) 
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3.8.2  Values survey module 2008 (VSM 08) 

The independent variable in this study is NC, as measured by the 

Values Survey Module 2008 (VSM 08). The VSM 08 consists of seven 

dimensions of NC, based on four questions per dimension. Five of the 

seven dimensions measured were described extensively in the work of 

Geert Hofstede (Hofstede, 1980, 2001; Hofstede & Bond, 1988; Hofstede 

& Hofstede, 2005; Hofstede et al., 2010). They deal with key issues in 

national societies, known from social anthropology and cross-cultural 

research. The other two dimensions were based on the work of Michael 

Minkov (2007), and cited in a number of studies (Hofstede et al., 2010; 

Hofstede et al., 2008). 

As noted above, the VSM 08 contains 28 items representing the seven 

dimensions of NC, with of four questions per dimension. The 

respondents were asked to describe the value of the dimension by rating 

each statement using a 5-point Likert rating system (1 = Utmost 

importance, 2 = very importance, 3 = moderate importance, 4 = little 

importance, and 5 = very little importance). 

The work of Hofstede (Hofstede, 1980, 1984, 1998, 2001; Hofstede et 

al., 2010; Hofstede et al., 2008) and his cultural dimensions have been 

well documented in the literature, with his (1980) theory and cultural 

dimensions the most replicated and cited in cross-cultural research 

(Robertson et al., 2002). However, according to Hofstede et al. (2008), 

the reliability of the VSM at the country level has to be taken for 

granted for a comparison across fewer countries (in practice at least 

ten). In the current study the reliability was tested, to confirm whether 

these measurements were appropriate for the study. Confirmatory 

factor analysis (CFA) was conducted. Hence, the CFA was appropriately 

used as some knowledge of the underlying latent variable structure was 

known (Byrne, 2001). 
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3.8.3  Demographic information of the respondents 

The background information questions were used to profile the 

respondents and to summarize the relevant information about their 

organisations. Six demographic measures were used: the name of the 

organisation, the number of years the respondent had worked in the 

organisation, the respondent’s position in the organisation, their 

education level, age and nationality. While testing will not establish a 

causal relationship between demographics and the studied variables, 

the information will provide background data, as well as give an 

additional perspective on the organisations and the respondents. 

Further, the collected information will confirm the eligibility of the 

employees to participate in the study (working in an organisation for at 

least one year was one criterion to be met) and the diversity of the 

organisations surveyed. 

3.8.4  Panel judgement and translation 

The target respondents were Arab speaking, thus the questionnaire was 

developed in Arabic by the researcher, with support from his supervisor, 

as both are Arabic native speakers. Furthermore, both the English and 

Arabic versions of the questionnaire were sent to experts (three PhD 

holders who are Arabic native speakers and are Australian universities’ 

graduates) to ensure the consistency between the two versions, as well 

as understandability and accuracy in item wording. Additionally, the 

measurement instrument was examined for content validity by experts. 

The wording of a few items was revised, following an assessment of the 

respondents’ feedback. The Arabic version of the VSM 08, which was 

developed by the researcher, is now available on Hofstede’s official 

website (Hofstede & Hofstede, 2010). 

3.8.5  Pilot study 

Before sending out the questionnaire, a pilot study was carried out. The 

pilot study sought: to obtain fruitful feedback from those working in the 
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area of construction management; to add questions, if any, were 

missing from the questionnaire; to delete any irrelevant questions; and 

to refine/rephrase the language of the existing questions to bring more 

clarity to the questionnaire, as suggested by Singh et al. (2006). 

The pilot study was conducted with 18 Master of Engineering students 

and seven PhD candidates at Griffith University. All students were 

originally from Arabian Gulf countries, with most having had experience 

in the implementation of public sector projects in their respective 

countries. From the questionnaire feedback reported, the wording of 

some measurement items was revised slightly to improve their 

readability and understandability. The format of the questionnaire was 

also refined to make it more appealing to potential respondents. The 

pre-test was undertaken for all constructs, with special attention being 

given to the KS part (because the NC section already contained 

standard questions from a well known model (VSM 08). 

The reliability of the questionnaire was examined using Cronbach’s 

alpha. This tool is used to measure internal consistency. As a guideline, 

Kline (2005) suggests that an alpha coefficient around 0.90 is excellent, 

around 0.80 is very good, and around 0.70 is adequate. Additionally, 

Hair et al. (2006) recommends that values of 0.60 to 0.70 are at the 

lower limit of acceptability. For the pilot study, the Chronbach’s alpha 

for the KS practices construct (KSM, KSE and KSB) were 0.63, 0.72 and 

0.71, respectively. Except for the KSM construct, which was within the 

lower limit of acceptability, the other constructs (KSE and KSB) were 

adequate for the purpose. Once the draft questionnaire was confirmed 

to be a reliable questionnaire for the study, further confirmations were 

carried out, as discussed in the next chapter (Chapter 4). 

3.9 Data Analysis 

Within the study, specific statistical techniques were employed to 

analyse the data collected from the field surveys. The data analysis 

served to fulfil three main objectives: (1) getting a feel for the data by 
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checking the central tendency and the dispersion; (2) testing the 

goodness of the data by measuring the reliability and validity; and (3) 

testing the hypotheses developed for the research (Sekaran, 2003). 

Multivariate statistics were employed to quantitatively analyse the data 

collected from the questionnaire survey. The techniques were 

considered suitable for the present study since they provided an 

analysis of the complicated data set, which had many independent and 

dependent variables (Tabachnick & Fidell, 2007). 

The descriptive data analysis was conducted, primarily, using the SPSS 

17.0 program, to obtain a feel for the data and to determine if the data 

met the basic assumption required, prior to conducting the multivariate 

data analysis. The analysis included an examination of the respondent 

profiles, and the data screening (through assessing normality, means, 

standard deviations, and the standard error of the means). It also 

included a preliminary analysis of the mean values to gain a broad 

picture of the respondent’s perceptions regarding each construct, based 

on the entire survey population. The details and results of the 

descriptive analysis are presented in Chapter 4. 

Following the descriptive analysis, a measurement scale, used in the 

questionnaire to capture the meaning of each model construct, was 

assessed for both reliability and validity. To measure scale reliability, 

the study employed Cronbach’s alpha, which provided an indication of 

how consistent the responses were across items within the scale. In 

addition, item-total correlations were used to assess the degree to which 

a particular item belonged to its scale. The factor analysis was used to 

measure its factorial validity, as well as to condense the original 

variables. Broadly speaking, the factor analysis assesses the 

interrelationships among large number of variables, and then explains 

these variables in terms of their common underlying dimensions (Hair 

et al., 2006). The use of factor analysis also enables the identification of 

appropriate variables, as well as the creation of an entirely new  smaller 

number set of variables to replace the original set of variables, for 

inclusion in subsequent analyses (Hair et al., 2006). 
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Factor analysis was carried out using two sequential techniques: (1) 

Exploratory factor analysis (EFA); and (2) Confirmatory factor analysis 

(CFA). The EFA was conducted to refine and uncover the appropriate 

factor structures to establish the best possible dimensionality, 

reliability, and validity of these scales, based on the resources of the 

research project (Thompson, 2004). The CFA was carried out to confirm 

whether or not the collected data fit the theoretical constructs. This 

approach was taken as the CFA models focus solely on the links 

between the factors and their measurement variables within the 

theorised frameworks (Byrne, 2001). More details and the results of the 

measurement scale assessment are presented in Chapter 5. 

Once the reliability and validity of the measurement scales were 

established, the correlation and regression analyses were used to test 

the association of the variables. The measure of the correlation, as 

represented by the correlation coefficient (r), was used to describe the 

strength of the association and the direction of the relationship that 

exists between any two variables. By examining the correlation, the 

nature, direction, and significance of the bivariate relationships of the 

variables, used in the study, were understood (Sekaran, 2003). In 

addition to describing the strength and the direction of the relationships 

using correlation, specific statistical techniques were employed to 

enhance the understanding of the relationships between the variables, 

in terms of predictions. 

Regression analyses were used since they serve to predict a single 

dependent variable from the knowledge of one or more independent 

variables (Hair et al., 2006). However, when the research problem 

involves a single dependent variable, with two or more independent 

variables, an analysis using multiple regressions is required. Thus, a 

multiple regression analysis was employed to test the proposed 

hypotheses. According to Tabachnick and Fidell (2007), a multiple 

regression analysis is by far the most widely used in business and 

social science research to explore all types of dependence relationships. 

It is a powerful analytical tool used to determine which specific 
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independent variables predict the variance of dependent variables 

selected by the researcher (Hair et al., 2006). By using multiple 

regression, models can be developed that precisely reflect the set of 

variables influencing individual behaviour (Brace et al., 2000). Further 

details and the results of the regression analyses are presented in 

Chapter 6. 

3.10 Chapter Summary 

This chapter presented the research methodology (approach, design and 

analytical techniques) employed by the current study in relation to the 

research questions, the conceptual framework, and the testing of the 

hypotheses, based upon a critical review of the relevant literature. An 

integrated questionnaire, developed specifically for this study to gather 

data to fill the existing knowledge gap, combined the respondents’ 

preferences for knowledge sharing practices, the national culture (VSM 

08), and demographic details. Lastly, the analytical method was 

discussed briefly, including the descriptive, factor and multiple 

regression analyses. 
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Chapter 4 Data Preparation 

4.1 Objectives and Structure of the Chapter 

The objective of this chapter is to present the process of preparing the 

data set for further multivariate analyses. Section  4.2 presents details 

of the questionnaire survey and the respondent profiles. Section  4.3  

describes the data screening techniques and results, in terms of the 

normality and outliers of the data set, as well as the standard deviation 

and standard error of the mean. Section 4.4 provides the preliminary 

findings of the descriptive analysis. Section 4.5 presents a one-way 

analyses of variance (ANOVA) test to ensure that the data set could be 

treated as a single sample. Section  4.6  describes the Saudi national 

culture. Finally, section 4.7  summarises the chapter. 

The gathered data were analysed using the Statistical Package for the 

Social Sciences (SPSS) version 17.0. Data preparation was necessary to 

ensure that the data set: had limited missing values; was free of 

extreme outliers; was not distorted significantly by the different 

opinions of specific groups; and upheld the assumptions of normality, 

linearity and homoscedasticity. These conditions were required for 

further multivariate analyses (EFA, CFA, correlation, regression, 

multiple regression and structural equation modelling). 

4.2 Questionnaire Survey and Respondent Profiles 

4.2.1  Questionnaire survey 

A questionnaire survey was conducted in Saudi Arabia (capital city, 

Riyadh) in January and February 2009. Each survey package contained 

a cover letter, explaining the purpose and benefits of the survey and a 

set of two questionnaires (one for KS practices and the second for NC). 

Personally administered questionnaires were distributed to all 
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individual professionals working for the Directorates of Projects and 

Maintenance, in two Saudi government sectors: 135 individuals in the 

Vice-Ministry of Buildings in the Ministry of Education (MOE) and 115 

individuals in the General Directorate of Projects and Maintenance in 

the Technical and Vocational Training Corporation (TVTC). The 

researcher seated with each group sharing the same office and explains 

to them the purpose of the study then gives them time to fill out the 

survey. The researcher returned back to the workplace to collect the 

survey and check for missing data. As a result of the personal 

administration, 229 questionnaires returned, thus achieving an 

effective response rate of 81.2%; which is considered to be a high rate 

for research conducted in the construction industry (Manley, 2005). 

From the received responses, a total of 203 questionnaires were found 

to be valid and were retained for further analysis. The following section 

details the respondent profiles of the survey sample. 

4.2.2  Respondent profiles 

An examination of the respondent profiles was conducted to determine 

whether the sample could adequately represent the survey population. 

The six demographic measures use for this examination were: (1) the 

name of the organisation; (2) the number of years the respondent had 

worked in the organisation; (3) the respondent’s position in the 

organisation; (4) their education level; (5) their age; and (6) nationality. 

As indicated above, all of the respondents were employed by the Saudi 

government: 113 (56 %) in MOE and 90 (44%) in TVTC (Figure  4-1). 

Almost half of the respondents (47.3%) had more than 5 years of 

professional experience in their respective organisation (Figure  4-2). The 

Job title of the respondents (Figure  4-3) shows that the majority of the 

respondents were project engineers (69%), had a Bachelor’s degree (87.7 

%), as presented in Figure  4-4. The respondents’ age distribution was: 

between 20-29 (18 %) and 30-39 (42%) (Figure  4-5). More than half of 

the respondents (56 %) were Egyptians, with 39% being Saudis (Figure 

 4-6). 
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4.3  Data Examination  

The different statistical analyses employed in this study were sensitive 

to outlying cases and robust to assumptions of normality and linearity. 

As a consequence, data screening techniques were applied to all 

variables to assess their distribution (Kline, 2005; Tabachnick & Fidell, 

2007). 

4.3.1  Missing data analysis 

The descriptive statistics for the variables of all the constructs are 

illustrated in Table  4-1 through to Table  4-4 (at the end of section 4.3). 

It is quite common that data sets have missing observations (Kline, 

2005). However, in the current study, as a result of the personal 

administration of the questionnaires, there were no missing 

observations. Such a positive outcome was possible as the researcher 

had the opportunity to introduce the research topic and motivate 

respondents; then the responses were immediately checked for missing 

data. This process facilitated the complete collection of data for all the 

questionnaires. 

4.3.2  Assessment of normality  

The assessment of normality was an essential step in the current study. 

The analysis of the research hinged upon many statistical techniques 

that required the assumption of normality (Hair et al., 2006). In general, 

the assessment of normality can be carried out visually or statistically. 

A visual inspection allows researchers to observe and judge how well a 

variable’s data histogram corresponds to a bell-shaped curve. In a more 

objective manner, researchers commonly adhere to ‘skewness’ and 

‘kurtosis’, which are considered as two important components of 

normality (Tabachnick & Fidell, 2007). 

Skewness is a measure of symmetry, whereas kurtosis is a measure of 

the peakedness of the distribution (Garson, 2007; Hair et al., 2006). For 
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a distribution to be considered normal, both the skewness and kurtosis 

of the distribution should fall between +2.00 and -2.00. However, Field  

(2009) posits that the test statistics are sensitive to the sample size and, 

therefore, recommends that researchers inspect the data’s histogram, 

along with the values of skewness and kurtosis, to adequately assess 

normality. 

A visually examination of the histograms, for the data distribution of all 

the variables, showed that only 26 returned questionnaires had more 

than 10 outlier values; these questionnaires were omitted. As a result, 

the shapes of all the univariate distributions were reasonably normal.  

Furthermore, the values of skewness of all the variables fell within the 

recommended range of +2.00 to -2.00 (see Table  4-1 through to Table 

 4-4). In summary, these results, along with the examination of 

distribution histograms, provided support and justification for the 

univariate normality of the data set. 

4.3.3  Outliers screening 

In statistics, outliers are cases having scores that are substantially 

different from the rest (Hair et al., 2006). For this reason, it is very 

important to screen the data to detect outliers, as they can potentially 

bias the mean and inflate the standard deviation (Field, 2009). 

According to Kline (2005), cases with scores of more than three 

standard deviations beyond the mean may be regarded as outliers. To 

detect such extreme deviations in the current study, the entire scores of 

all the 69 variables from all the remaining cases (203) were converted 

into standardised z-scores. Any cases with an absolute value of z-scores 

(│z│) greater than 3.29 were considered outliers (Tabachnick & Fidell, 

2007). No variables contained cases with absolute z-scores greater than 

3.29 (see Table  4-1 to Table  4-4) indicating an absence of outliers. As a 

result, all 203 cases were retained for subsequent analyses. 
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4.3.4  Standard deviations and standard errors of the mean 

In a statistical analysis, the standard deviation (SD) is as a measure of 

how well the mean represents the observed data; whereas the standard 

error of the mean (SE) is an indication of how well a particular sample 

represents the population (Field, 2009). A large SD indicates that the 

scores cluster more widely around the mean, thus the mean is not a 

good representation of the data. A small SD, on the other hand, 

indicates less dispersed data points about the mean and, thus, it 

adequately represents the data. The variability of sample mean is 

represented by a SE. A large SE means that there is a lot of variation 

between the means of the different samples; in turn, this suggests that 

the sample is a poor representative of the population. In contrast, a 

small SE represents a situation where most sample means are similar 

to the population mean; therefore, the sample is an accurate reflection 

of the population. 

The values of SD and SE, for all variables in this study, were not large 

(see Table  4-1 through to Table  4-4). Therefore, it can be reasonably 

concluded that the mean value can be used as a representative score for 

each variable in the data set. Also, the small values of the SE suggest 

that the sample was sufficiently representative of the population. 
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Table  4-1 Descriptive statistics of the knowledge sharing means (KSM) variables 

Variable:  Description Missing 
Values 

Cases with 
29.3>z  

Mean SD SE Skewness Kurtosis 

K1. Post project workshops for KS 0.0% 0.0% 1.56 0.682 0.048 1.098 1.087 

K2. Managers giving seminars regularly 0.0% 0.0% 1.78 0.804 0.056 0.991 1.063 

K3. Presentations after conferences for colleagues 0.0% 0.0% 1.77 0.771 0.054 0.752 0.065 

K4. Brainstorming to solve new problems 0.0% 0.0% 1.74 0.692 0.049 0.569 -0.069 

K5. Formal discussion for KS 0.0% 0.0% 2.13 0.948 0.067 0.647 -0.092 

K6. Teamwork tasks 0.0% 0.0% 1.94 0.993 0.070 0.915 0.089 

K7. High level of face-to-face interaction 0.0% 0.0% 1.62 0.645 0.045 0.566 -0.634 

K8. Formal feedback 0.0% 0.0% 2.36 0.925 0.065 0.400 -0.321 

K9. SK within the whole department 0.0% 0.0% 1.80 0.817 0.057 0.939 0.536 

K10. Working on more than one project at a time 0.0% 0.0% 3.19 1.097 0.077 -0.105 -0.917 

K11. KS is an ongoing activity 0.0% 0.0% 2.53 1.204 0.084 0.254 -1.220 

K12. Participate in the decision-making process 0.0% 0.0% 1.68 0.606 0.043 0.425 0.111 

K13. Site visiting to enable KS 0.0% 0.0% 1.39 0.490 0.034 0.437 -1.827 

K14. Share office space 0.0% 0.0% 1.90 0.887 0.062 0.850 0.088 

K15. Utilise past experience as a K source 0.0% 0.0% 1.33 0.471 0.033 0.728 -1.484 

K16. Critical review of the documents of project 0.0% 0.0% 1.43 0.580 0.041 0.956 -0.072 

K17. Preparing project lessons learned report 0.0% 0.0% 1.54 0.623 0.044 0.709 -0.468 

K18. Written communication in KS 0.0% 0.0% 2.07 0.818 0.057 0.421 -0.312 

K19. Knowing who to contact when seeking K 0.0% 0.0% 1.67 0.633 0.044 0.402 -0.671 
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Table  4-2 Descriptive statistics of the knowledge sharing enablers (KSE) variables 

Variable:  Description Missing 
Values 

Cases with  
29.3>z  Mean SD SE Skewness Kurtosis 

K20. Consulting professional Magazines and Journals 0.0% 0.0% 1.80 0.668 0.047 0.249 -0.780 
K21. Using Internet and email for KS 0.0% 0.0% 1.71 0.703 0.049 0.475 -0.888 
K22. Access Database of knowledge  available to the public 0.0% 0.0% 1.50 0.566 0.040 0.569 -0.688 
K23. Keep and access Database of information about 
Contractors and Consultants 0.0% 0.0% 1.45 0.581 0.041 0.892 -0.190 

K24. Keep and access Database containing information 
about Suppliers 0.0% 0.0% 1.55 0.555 0.039 0.339 -0.917 

K25. Encouragement to attend training 0.0% 0.0% 1.35 0.519 0.036 1.035 -0.060 
K26. Strong management support to KS 0.0% 0.0% 1.54 0.623 0.044 0.709 -0.468 
K27. Encouragement and incentives to facilitate KS 0.0% 0.0% 1.55 0.697 0.049 0.875 -0.481 
K28. Warning if someone does not share project knowledge  0.0% 0.0% 2.68 1.000 0.070 -0.024 -0.666 
K29. Encouragement to adopt teamwork approach 0.0% 0.0% 1.85 0.839 0.059 0.854 0.498 
        

Table  4-3 Descriptive statistics of the knowledge sharing benefits (KSB) variables 

Variable:  Description Missing 
Values 

Cases with  
29.3>z  Mean SD SE Skewness Kurtosis 

K30. Share knowledge with whom I trust 0.0% 0.0% 2.57 1.152 0.081 0.376 -0.771 
K31. Keep abreast with the knowledge made available to my 
colleagues 0.0% 0.0% 1.71 0.595 0.042 0.189 -0.567 

K32. Believe in others' good intentions 0.0% 0.0% 2.27 0.849 0.060 0.441 0.170 
K33. KS is a part of my professional duties 0.0% 0.0% 1.83 0.576 0.040 0.018 -0.199 
K34. Curious of what other colleges are doing in their projects 0.0% 0.0% 2.27 0.985 0.069 0.500 -0.340 
K35. Believe in the benefits of KS 0.0% 0.0% 1.57 0.516 0.036 -0.052 -1.493 
K36. Believe that KS helps to solve project related problems 0.0% 0.0% 1.41 0.494 0.035 0.353 -1.894 
K37. Believe that KS contributes to reducing project cost 0.0% 0.0% 1.43 0.535 0.038 0.660 -0.774 
K38. Believe that KS contributes to avoiding repeated 
mistakes 0.0% 0.0% 1.37 0.495 0.035 0.646 -1.279 

K39. Believe that KS contributes to avoiding unnecessary work 0.0% 0.0% 1.44 0.554 0.039 0.952 0.923 
K40. Believe that KS contributes to enhance Quality 0.0% 0.0% 1.43 0.535 0.038 0.660 -0.774 
K41. Believe that KS contributes to reduce the number of 
change orders 0.0% 0.0% 1.46 0.565 0.040 0.729 -0.490 
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Table  4-4 Descriptive statistics of the national culture (NC) variables 

Variable:  Description Missing 
Values 

Cases with 
29.3>z  Mean SD SE Skewness Kurtosis 

N1. Sufficient time for personal life 0.0% 0.0% 1.43 0.604 0.042 1.094 0.180 
N2. Respected direct boss 0.0% 0.0% 1.39 0.518 0.036 0.779 -0.693 
N3. Recognition for good performance 0.0% 0.0% 1.35 0.508 0.036 0.974 -0.301 
N4. Security of employment 0.0% 0.0% 1.66 0.776 0.054 0.867 -0.171 
N5. Pleasant people to work with 0.0% 0.0% 1.49 0.616 0.043 0.861 -0.259 
N6. Work that is interesting 0.0% 0.0% 1.70 0.732 0.051 0.678 -0.300 
N7. Being Consulted in decisions 0.0% 0.0% 1.67 0.677 0.048 0.600 -0.288 
N8. Living in desirable area 0.0% 0.0% 2.01 0.808 0.057 0.152 -1.047 
N9. Having respected Job 0.0% 0.0% 1.84 0.795 0.056 0.718 0.372 
N10.Chances for promotion 0.0% 0.0% 1.52 0.677 0.048 0.933 -0.323 
N11. Keeping time free for personal life 0.0% 0.0% 1.78 0.774 0.054 0.665 -0.239 
N12. Few ambitions 0.0% 0.0% 1.65 0.639 0.045 0.590 -0.039 
N13. Generous to other 0.0% 0.0% 1.60 0.558 0.039 0.218 -0.872 
N14. Modest in behaviour 0.0% 0.0% 1.35 0.498 0.035 0.876 -0.663 
N15. Buying Expensive things 0.0% 0.0% 1.68 0.752 0.053 0.675 -0.682 
N16. Feel nervous or tense 0.0% 0.0% 2.79 0.708 0.050 -0.610 0.599 
N17. Happy person 0.0% 0.0% 2.19 0.603 0.042 -0.109 -0.421 
N18.Same person at work and at home 0.0% 0.0% 2.43 1.057 0.074 0.748 -0.332 
N19.People or circumstances hindering your process 0.0% 0.0% 2.87 0.927 0.065 0.231 0.429 
N20.State of Health 0.0% 0.0% 1.90 0.648 0.045 -0.102 -0.621 
N21. Importance of Religion in your life 0.0% 0.0% 1.33 0.547 0.038 1.462 1.210 
N22.Proud of your country 0.0% 0.0% 4.44 0.784 0.055 0.963 -0.690 
N23.Subordinates afraid to contradict their boss 0.0% 0.0% 3.39 0.960 0.067 0.646 0.297 
N24.Being a good manager without having precise answers 0.0% 0.0% 3.08 1.264 0.089 0.029 -1.374 
N25.Persistent efforts are the surest way to results 0.0% 0.0% 1.65 0.746 0.052 1.116 1.125 
N26.Endeavour to avoid having two bosses at work 0.0% 0.0% 1.45 0.683 0.048 1.319 0.766 
N27.Organization's rules should not be broken 0.0% 0.0% 1.90 0.923 0.065 0.808 -0.190 
N28.Honour our heroes from the past 0.0% 0.0% 1.79 0.826 0.058 1.104 1.278 
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4.4 Preliminary Findings 

As described in the previous section, the values of the standard 

deviation for all variables were not large; therefore, the mean values 

were determined to adequately represent the overall response of each 

variable. This section focuses on evaluating and interpreting the mean 

values of all the variables, calculated from the entire sample. The 

interpretation of such mean values was carried out with reference to 

the 5-point scale format for all variables; the value of five (5) and (1) 

represented the highest and lowest score, respectively. 

In regard to knowledge sharing means, Table  4-1 shows that 

respondents, in general, prefer most of the KS practices. However, this 

was not the case when the respondents participated in formal 

discussions, gave formal feedback, or were working on more than one 

project at a time. Also, the respondents did not see KS as an ongoing 

activity. Finally, their preference for written communication was not 

that strong. The means are: K5: 2.13, K8: 2.36; and K18: 2.07. 

Table  4-2 shows that, in regard to knowledge sharing enablers, the 

respondents prefer getting access to knowledge sources and having 

strong management support to facilitate KS; they do not prefer that 

management issue them with a warning if someone does not share 

their project knowledge. 

In regard to knowledge sharing benefits, Table  4-3 shows that the 

respondents, in general, strongly believe in the benefits of KS. 

Nevertheless, statement “K34: Curious of what other colleges are doing 

in their projects” was not a common response in this context. 

From the responses to item “K42: We have KS system” (Appendix A), it 

also appears that there are no formal KS systems in the respondents’ 

departments. 
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In terms of the 28 national culture questions, the level of the 

respondents, generally, seem to be low, ranging from 1.33 to 2.01, 

except in six cases (N16, N17, N18, N19, N23 and N24) out of the 28 

items For item N22, which is a reverse item, the score of 4.44 reflects 

that they are very proud of their countries. Table  4-4 highlights these 

responses. 

4.5 ANOVA Test of Single Sample 

A comparative analysis “A One-way Analysis of Variance (ANOVA)” was 

applied to the data to identify whether significant differences existed 

between the opinions evident in the responses from two categories: 

Nationality (Saudi or Egyptian), and Organisations (MOE or TVTC). 

These differences were addressed in a systematic manner by 

employing a reliable statistical analysis procedure to determine if the 

differences were statistically significant and meaningful. 

By convention, there is a significant difference in the means between 

groups being compared, if ANOVA’s F statistic is significant. However, 

as recommended by Pallant (2007), the effect size of the difference (η2) 

should also be considered. The effect size can be calculated by dividing 

the sum of the squares between-group by the total sum of squares. 

According to Cohen (1998), if the effect size < 0.14, then the significant 

difference between the means, as indicated by the F statistic, might be 

of little practical importance (Pallant, 2007). In addition, the value of 

the mean difference needs to be taken into account. In the current 

study, the range values of the group-means were calculated, therefore, 

to assess if the difference was larger than 1.00, for the 5-point scales, 

represents one category difference in opinion. 

The results of the ANOVA, based on the perceptions of the Saudi (n = 

79) and Egyptian (n = 113) respondents are presented in Table  4-5 

through to Table  4-8. As these table shows, no variable had a 
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significant F value. Additionally, none had a large ΔMean or a large 

effect size. There was no significant difference between the Saudi and 

Egyptian respondents, except in relation to three variables: (“N4. 

Security of employment”; “N10.Chances for promotion”; and “N15. 

Buying expensive things”, with the ΔMean scores of 0.45, 0.50 and 

0.46, respectively), for the NC construct, which had relatively large 

ΔMean scores. Further, these differences were expected as the 

Egyptians working in Saudi Arabia were on temporary contracts, 

which sooner or later would expire. Also, they did not have a great 

chance for promotion, especially in the public sector, due to the 

contract conditions. Moreover, as they were on a temporary contract, 

they endeavoured to build up their savings or accumulate their wealth 

in anticipation of their immediate return to Egypt. 

The analysis also addressed the difference between the two 

organisations (MOE or TVTC). To achieve this outcome, the sample 

was regrouped into two comparable categories: MOE (n = 113); and 

TVTC (n = 90). The results from the ANOVA test show that no single 

variable had a significant F and none had a large ΔMean or a large 

effect size (see Table  4-9 through to Table 4-12). For this reason, none 

of these variables were removed from the data file, since the data 

distribution of the variables was not distorted significantly by the 

different opinions of the specific groups. Subsequent to the data 

examination process, all 203 cases were retained in the data file for 

further analysis. 

In summary, the results of the ANOVA, based on the two analysis 

scenarios (i.e. different nationalities and organisations), revealed that 

the variables for all 203 cases should be retained in the data file for 

further analysis. This decision was made, since the data distribution 

of these variables was not distorted significantly by the different 

opinions of specific groups.  
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Table  4-5 ANOVA results for Saudis and Egyptians in the knowledge sharing means (KSM) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 
Saudi Egyptian 

K1. Post project workshops for KS 0.557 0.574 1.59 1.56 0.03 0.01 

K2. Managers giving seminars regularly 8.081 0 2.05 1.59 0.46 0.07 

K3.Presentations after conferences for colleagues 0.688 0.504 1.85 1.72 0.13 0.01 

K4. Brainstorming to solve new problems 0.527 0.591 1.68 1.79 0.11 0.01 

K5. Formal discussion for KS 1.062 0.348 2.25 2.06 0.19 0.01 

K6. Teamwork tasks 0.612 0.543 1.85 2.01 0.16 0.01 

K7. High level of face-to-face interaction 2.629 0.075 1.51 1.66 0.15 0.03 

K8. Formal feedback 0.631 0.533 2.28 2.42 0.14 0.01 

K9. SK within the whole department 0.778 0.461 1.72 1.83 0.11 0.01 

K10. Working on more than one project at a time 0.664 0.516 3.08 3.26 0.18 0.01 

K11. KS is an ongoing activity 3.343 0.037 2.34 2.71 0.37 0.03 

K12. Participate in the decision-making process 0.030 0.971 1.68 1.68 0 0.00 

K13. Site visiting to enable KS 0.754 0.472 1.34 1.42 0.08 0.01 

K14. Share office space 0.410 0.664 1.84 1.95 0.11 0.00 

K15. Utilise past experience as a knowledge source 1.929 0.148 1.41 1.29 0.12 0.02 

K16. Critical review of the documents of project 2.994 0.052 1.56 1.35 0.21 0.03 

K17. Preparing project lessons learned report 0.134 0.875 1.57 1.52 0.05 0.00 

K18. Written communication in KS 0.042 0.959 2.08 2.07 0.01 0.00 

K19. Knowing who to contact when seeking knowledge 3.825 0.023 1.52 1.76 0.24 0.04 
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Table  4-6 ANOVA results for Saudis and Egyptians in the knowledge sharing enabler (KSE) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 Saudi Egyptian 
K20. Consulting professional Magazines and Journals 0.509 0.602 1.80 1.79 0.01 0.01 
K21. Using Internet and email for KS 1.763 0.174 1.59 1.79 0.20 0.02 
K22. Access Database of knowledge  available to the public 4.232 0.016 1.38 1.56 0.18 0.04 
K23. Keep and access Database about Contractors and Consultants 1.668 0.191 1.39 1.46 0.07 0.02 
K24. Keep and access Database containing information about Suppliers 2.552 0.08 1.44 1.60 0.16 0.02 
K25. Encouragement to attend training 10.845 0 1.15 1.49 0.34 0.10 
K26. Strong management support to KS 3.973 0.02 1.42 1.59 0.17 0.04 
K27. Encouragement and incentives to facilitate KS 4.232 0.016 1.38 1.67 0.29 0.04 
K28. Warning if someone does not share project knowledge  0.606 0.547 2.65 2.68 0.03 0.01 
K29. Encouragement to adopt teamwork approach 1.462 0.234 1.72 1.93 0.21 0.01 

Table  4-7 ANOVA results for Saudis and Egyptians in the Knowledge sharing benefits (KSB) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 Saudi Egyptian 
K30. Share knowledge  with whom I trust 4.492 0.012 2.84 2.35 0.49 0.04 
K31. Keep abreast with the knowledge made available to my colleagues 1.240 0.292 1.63 1.77 0.14 0.01 
K32. Believe in others' good intentions 0.951 0.388 2.16 2.34 0.18 0.01 
K33. KS is a part of my professional duties 0.148 0.862 1.81 1.83 0.02 0.00 
K34. Curious of what other colleges are doing in their projects 9.702 0 1.91 2.48 0.57 0.09 
K35. Believe in the benefits of KS 1.592 0.206 1.49 1.60 0.11 0.02 
K36. Believe that KS helps to solve project related problems 1.567 0.211 1.34 1.45 0.11 0.02 
K37. Believe that KS contributes to reducing project cost 0.312 0.732 1.44 1.42 0.02 0.00 
K38. Believe that KS contributes to avoiding repeated mistakes 2.156 0.119 1.32 1.39 0.07 0.02 
K39. Believe that KS contributes to avoiding unnecessary work 2.586 0.078 1.33 1.50 0.17 0.03 
K40. Believe that KS contributes to enhance Quality 1.947 0.145 1.34 1.50 0.16 0.02 
K41. Believe that KS contributes to reduce the number of change orders 0.317 0.729 1.44 1.49 0.05 0.00 
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 Table  4-8 ANOVA results for Saudis and Egyptians in the national culture (NC) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 Saudi Egyptian 
N1. Sufficient time for personal life 0.671 0.513 1.37 1.47 0.10 0.01 
N2. Respected direct boss 0.959 0.385 1.33 1.43 0.10 0.01 
N3. Recognition for good performance 1.444 0.238 1.30 1.40 0.10 0.01 
N4. Security of employment 8.379 0 1.39 1.84 0.45 0.08 
N5. Pleasant people to work with 0.616 0.541 1.44 1.51 0.07 0.01 
N6. Work that is interesting 0.667 0.514 1.63 1.74 0.11 0.01 
N7. Being Consulted in decisions 0.255 0.775 1.63 1.70 0.07 0.00 
N8. Living in desirable area 3.717 0.026 1.95 2.11 0.16 0.04 
N9. Having respected Job 2.181 0.116 1.84 1.88 0.04 0.02 
N10. Chances for promotion 15.568 0 1.24 1.74 0.50 0.13 
N11. Keeping time free for personal life 0.562 0.571 1.81 1.78 0.03 0.01 
N12. Few ambitions 0.026 0.974 1.66 1.64 0.02 0.00 
N13. Generous to other 0.534 0.587 1.56 1.61 0.05 0.01 
N14. Modest in behaviour 2.522 0.083 1.25 1.42 0.17 0.02 
N15. Buying Expensive things 9.575 0 1.95 1.49 0.46 0.09 
N16. Feel nervous or tense 0.139 0.87 2.82 2.78 0.04 0.00 
N17. Happy person 1.220 0.297 2.15 2.19 0.04 0.01 
N18. Same person at work and at home 0.612 0.543 2.53 2.36 0.17 0.01 
N19. People or circumstances hindering your process 0.895 0.41 2.80 2.94 0.14 0.01 
N20. State of Health 15.281 0 1.61 2.05 0.44 0.13 
N21. Importance of Religion in your life 0.757 0.47 1.27 1.36 0.09 0.01 
N22. Proud of your country 2.899 0.057 4.61 4.34 0.27 0.03 
N23. Subordinates afraid to contradict their boss 0.568 0.567 3.42 3.40 0.02 0.01 
N24. Being a good manager without having precise answers 2.114 0.123 3.01 2.93 0.08 0.02 
N25. Persistent efforts are the surest way to results 0.505 0.604 1.71 1.61 0.10 0.01 
N26. Endeavour to avoid having two bosses at work 1.316 0.270 1.48 1.40 0.08 0.01 
N27. Organization's rules should not be broken 3.481 0.033 2.08 1.75 0.33 0.03 
N28. Honour our heroes from the past 2.499 0.085 1.87 1.69 0.18 0.02 
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Table  4-9 ANOVA results for MOE and TVTC in the knowledge sharing means (KSM) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 
MOE TVTC 

K1. Post project workshops for KS 3.164 0.077 1.47 1.64 0.17 0.02 

K2. Managers giving seminars regularly 2.243 0.136 1.69 1.86 0.17 0.01 

K3.Presentations after conferences for colleagues 0.269 0.604 1.80 1.74 0.06 0.00 

K4. Brainstorming to solve new problems 0.157 0.692 1.72 1.76 0.04 0.00 

K5. Formal discussion for KS 3.826 0.052 2.28 2.02 0.26 0.02 

K6. Teamwork tasks 0.035 0.852 1.96 1.93 0.03 0.00 

K7. High level of face-to-face interaction 0.319 0.573 1.64 1.59 0.05 0.00 

K8. Formal feedback 9.372 0.003 2.58 2.19 0.39 0.04 

K9. SK within the whole department 0.001 0.976 1.80 1.80 0 0.00 

K10. Working on more than one project at a time 6.725 0.010 2.97 3.36 0.39 0.03 

K11. KS is an ongoing activity 0.004 0.948 2.53 2.52 0.01 0.00 

K12. Participate in the decision-making process 0.179 0.673 1.70 1.66 0.04 0.00 

K13. Site visiting to enable KS 0.179 0.673 1.38 1.41 0.03 0.00 

K14. Share office space 0.072 0.789 1.88 1.91 0.03 0.00 

K15. Utilise past experience as a knowledge source 0.044 0.833 1.32 1.34 0.02 0.00 

K16. Critical review of the documents of project 0.240 0.625 1.41 1.45 0.04 0.00 

K17. Preparing project lessons learned report 0.729 0.394 1.50 1.58 0.08 0.00 

K18. Written communication in KS 0.043 0.835 2.06 2.08 0.02 0.00 

K19. Knowing who to contact when seeking knowledge 2.255 0.135 1.74 1.61 0.13 0.01 
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Table  4-10 ANOVA results for MOE and TVTC in the knowledge sharing enabler (KSE) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 MOE TVTC 
K20. Consulting professional Magazines and Journals 1.003 0.318 1.86 1.76 0.10 0.00 
K21. Using Internet and email for KS 0.029 0.866 1.70 1.72 0.02 0.00 
K22. Access Database of knowledge  available to the public 2.888 0.091 1.58 1.44 0.14 0.01 
K23. Keep and access Database about Contractors and Consultants 0.324 0.570 1.42 1.47 0.05 0.00 
K24. Keep and access Database containing information about Suppliers 1.149 0.285 1.50 1.58 0.08 0.01 
K25. Encouragement to attend training 0.701 0.404 1.39 1.33 0.06 0.00 
K26. Strong management support to KS 0.536 0.465 1.58 1.51 0.07 0.00 
K27. Encouragement and incentives to facilitate KS 0.458 0.499 1.59 1.52 0.07 0.00 
K28. Warning if someone does not share project knowledge 0.137 0.712 2.66 2.71 0.05 0.00 
K29. Encouragement to adopt teamwork approach 0.213 0.645 1.88 1.82 0.06 0.00 
       

Table  4-11 ANOVA results for MOE and TVTC in the knowledge sharing benefits (KSB) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 MOE TVTC 
K30. Share knowledge  with whom I trust 1.505 0.221 2.46 2.65 0.19 0.01 
K31. Keep abreast with the knowledge made available to my colleagues 0.165 0.685 1.73 1.70 0.03 0.00 
K32. Believe in others' good intentions 0.708 0.401 2.32 2.22 0.10 0.00 
K33. KS is a part of my professional duties 1.230 0.269 1.88 1.79 0.09 0.01 
K34. Curious of what other colleges are doing in their projects 0.437 0.509 2.32 2.23 0.09 0.00 
K35. Believe in the benefits of KS 0.303 0.583 1.59 1.55 0.04 0.00 
K36. Believe that KS helps to solve project related problems 0.047 0.829 1.42 1.41 0.01 0.00 
K37. Believe that KS contributes to reducing project cost 0.282 0.596 1.41 1.45 0.04 0.00 
K38. Believe that KS contributes to avoiding repeated mistakes 0.431 0.512 1.40 1.35 0.05 0.00 
K39. Believe that KS contributes to avoiding unnecessary work 0.154 0.695 1.46 1.42 0.04 0.00 
K40. Believe that KS contributes to enhance Quality 0.067 0.796 1.44 1.42 0.02 0.00 

K41. Believe that KS contributes to reduce the number of change orders 4.795 0.030 1.37 1.54 0.17 0.02 
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Table  4-12 ANOVA results for MOE and TVTC in the national culture (NC) variables 

Variable:  Description F Sig. 
Mean 

ΔMean η2 MOE TVTC 

N1. Sufficient time for personal life 0.322 0.571 1.41 1.46 0.05 0.00 
N2. Respected direct boss 1.847 0.176 1.35 1.44 0.09 0.01 
N3. Recognition for good performance 2.373 0.125 1.30 1.41 0.11 0.01 
N4. Security of employment 10.761 0.001 1.50 1.86 0.36 0.05 
N5. Pleasant people to work with 0.705 0.402 1.46 1.53 0.07 0.00 
N6. Work that is interesting 5.114 0.025 1.60 1.83 0.23 0.02 
N7. Being Consulted in decisions 1.207 0.273 1.63 1.73 0.10 0.01 
N8. Living in desirable area 1.143 0.286 1.96 2.08 0.12 0.01 
N9. Having respected Job 4.344 0.038 1.73 1.97 0.24 0.02 
N10. Chances for promotion 7.601 0.006 1.41 1.67 0.26 0.04 
N11. Keeping time free for personal life 1.614 0.205 1.72 1.86 0.14 0.01 
N12. Few ambitions 0.813 0.368 1.68 1.60 0.08 0.00 
N13. Generous to other 0.354 0.552 1.58 1.62 0.04 0.00 
N14. Modest in behaviour 0.022 0.883 1.35 1.36 0.01 0.00 
N15. Buying Expensive things 8.439 0.004 1.81 1.51 0.30 0.04 
N16. Feel nervous or tense 0.006 0.94 2.80 2.79 0.01 0.00 
N17. Happy person 0.091 0.763 2.20 2.18 0.02 0.00 
N18. Same person at work and at home 0.036 0.849 2.42 2.44 0.02 0.00 
N19. People or circumstances hindering your process 2.327 0.129 2.78 1.98 0.20 0.01 
N20. State of Health 1.343 0.248 1.85 1.96 0.11 0.01 
N21. Importance of Religion in your life 0.105 0.746 1.34 1.31 0.03 0.00 
N22. Proud of your country 6.448 0.012 4.57 4.29 0.28 0.03 
N23. Subordinates afraid to contradict their boss 0.341 0.56 3.35 3.43 0.08 0.00 
N24. Being a good manager without having precise answers 0.045 0.832 2.94 2.90 0.04 0.00 
N25. Persistent efforts are the surest way to results 0.595 0.441 1.68 1.60 0.08 0.00 
N26. Endeavour to avoid having two bosses at work 0.234 0.629 1.47 1.42 0.05 0.00 
N27. Organization's rules should not be broken 0.399 0.528 1.94 1.86 0.08 0.00 
N28. Honour our heroes from the past 0.452 0.502 1.82 1.74 0.08 0.00 
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4.6 Description of National Culture 

In the following section, the findings of the NC part of the 

questionnaire analyses are presented. The result for each of the seven 

dimensions was calculated using the (VSM 08) formulae, as given by 

Hofstede et al. (2008). Although, the VSM 08 scores should not be 

comparable to already published scores (Hofstede et al., 2008), the 

obtained results were compared with the earlier published results to 

identify if it was similar or not. The 28 NC content questions enabled 

the calculating index scores to be computed for the seven dimensions 

of national value systems as components of national culture (namely, 

Power Distance, Individualism, Masculinity, Uncertainty Avoidance, 

Long-term Orientation, Indulgence, and Monumentalism). These 

components are discussed in more detail below. The index scores were 

derived from the mean scores of the sample questions for the 

respondents. 

4.6.1  Power distance index 

Power distance is defined as “the extent to which the less powerful 

members of institutions and organizations within a society expect and 

accept that power is distributed unequally” (Hofstede et al., 2010; 

Hofstede et al., 2008). The power distance index (PDI), like all other 

indices, was measured by four questions that evaluated the working 

relationships between the subordinates and the superiors (see Table 

 4-13). The responses to the first item of the PDI (N2 in the survey: 

“Have a boss (direct superior) you can respect”) indicated that 90.25% 

of the respondent believe such respect is of the utmost importance. 

The responses to the second item of the PDI (N7 in the survey: “Be 

consulted by your boss in decisions involving your work”) showed that 

83.25% of the respondents felt this issue was very important. The 

responses to the third item of the PDI (N23 in the survey: “How often, 

in your experience, subordinates feel afraid to contradict their boss?”) 
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highlight that 40.25% of the respondents sometimes felt this way. The 

respondents agreed strongly (88.75%) with the fourth item of the PDI 

(N26 in the survey: “An organization structure in which certain 

subordinates have two bosses should be avoided at all cost”). 

Table  4-13 Mean of PDI variables 

Variable:  Description Mean 

N2. Respected direct boss 1.39 

N7. Being Consulted in decisions 1.67 

N23. Subordinates afraid to contradict their boss 3.39 

N26. Endeavour to avoid having two bosses at work 1.45 

 

The index formula of the PDI was: PDI = 35(m07 – m02) + 25(m23 – 

m26) + C(pd) (in which m02 is the mean score for question 02, and so 

forth). In the present study, the result of the PDI was (79). This result 

places the Saudis at the “high” end of the power distance (according to 

the published scores (80) by Hofstede and Hofstede (2010), and (64) by 

Alshaya, (2002). 

4.6.2  Individualism index  

Individualism, which is the opposite of Collectivism, “Individualism 

stands for a society in which the ties between individuals are loose: a 

person is expected to look after himself or herself and his or her 

immediate family only. Collectivism stands for a society in which 

people from birth onwards are integrated into strong, cohesive in-

groups, which continue to protect them throughout their lifetime in 
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exchange for unquestioning loyalty” (Hofstede et al., 2010; Hofstede et 

al., 2008). 

The individualism index (IDV) was measured by four items (see Table 

 4-14). The responses (89.25%) to the first item of the IDV (N1 in the 

survey: “Have sufficient time for your personal or home life”) show the 

great importance of this item to the respondents. The responses 

(83.50%) to the second item of the IDV (N4 in the survey: “Have 

security of employment”) indicate that this item is, once again, very 

important to the participants. The third item of the IDV (N6 in the 

survey: “Do work that is interesting”) also highlighted that the 82.50% 

of the respondents show that the item was also very important to 

them. The responses (79%) to the fourth item of the IDV (N9 in the 

survey: “Have a job respected by your family and friends”) was also 

very important to the respondents. 

Table  4-14 Mean of IDV variables 

Variable:  Description Mean 

N1. Sufficient time for personal life 1.43 

N4. Security of employment 1.66 

N6. Work that is interesting 1.70 

N9. Having respected Job 1.84 

 

The index formula of the IDV is: IDV = 35(m04 – m01) + 35(m09 – 

m06) + C(ic) (in which m01 is the mean score for question 01, etc.). In 

the present study, the result of the IDV was (33), which leans the 

respondents toward to the “collectivistic” side, which are in line with 
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the published scores (38) by Hofstede and Hofstede (2010) and (44) by 

Alshaya, (2002). 

4.6.3  Masculinity index 

Masculinity is the opposite of Femininity. Thus, “Masculinity stands 

for a society in which social gender roles are clearly distinct: men are 

supposed to be assertive, tough, and focused on material success; 

women are supposed to be more modest, tender, and concerned with 

the quality of life. Femininity stands for a society in which social 

gender roles overlap: both men and women are supposed to be 

modest, tender, and concerned with the quality of life” (Hofstede et al., 

2010; Hofstede et al., 2008). The masculinity index (MAS) was 

measured by four items (see Table  4-15). The first item of the MAS (N3 

in the survey: “Get recognition for good performance” was of the 

utmost importance to the respondents, with a response rate of 

91.25%. The second item of the MAS (N5 in the survey: “Have pleasant 

people to work with”) received a response rate of 87.75%, once again 

highlighting the great importance placed on the item by the 

respondents. The response rate (74.75%) to the third item of the MAS 

(N8 in the survey: “Live in a desirable area”) showed that the item was 

very important to the respondents. The fourth item of the MAS (N10 in 

the survey: “Have chances for promotion”) received a response rate of 

87%, indicating that the participants felt the item was of the utmost 

importance. 

The index formula of MAS is: MAS = 35(m05 – m03) + 35(m08 – m10) 

+ C(mf) (in which m03 is the mean score for question 03, etc.). In this 

study, the result of the MAS was (42), which tended toward the 

“feminine” side. Thus, the outcome related well with the published 

scores (37) by Alshaya, (2002) and (53) by Hofstede and Hofstede 

(2010). 
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Table  4-15 Mean of MAS variables 

Variable:  Description Mean 

N3. Recognition for good performance 1.35 

N5. Pleasant people to work with 1.49 

N8. Living in desirable area 2.01 

N10.Chances for promotion 1.52 

4.6.4  Uncertainty avoidance index 

In the literature, uncertainty avoidance is defined as: “The extent to 

which the members of institutions and organizations within a society 

feel threatened by uncertain, unknown, ambiguous, or unstructured 

situations” (Hofstede et al., 2010; Hofstede et al., 2008). The 

uncertainty avoidance index (UAI) was measured by four items (see 

Table  4-16). The first item of the UAI (N16 in the survey: “How often do 

you feel nervous or tense?”) received 55.25% of the response rate, 

indicating that sometimes they feel nervous or tense. The second item 

of the UAI (N20 in the survey: “All in all, how would you describe your 

state of health these days?”) had a response rate of 77.5% showing 

that they felt their state of health was good. The responses to the third 

item of the UAI (N24 in the survey: “One can be a good manager 

without having a precise answer to every question that a subordinate 

may raise about his or her work”) highlighted that 48% of respondents 

saw the item as very important. The fourth item of the UAI (N27 in the 

survey: “A company's or organization's rules should not be broken - 

not even when the employee thinks breaking the rule would be in the 

organization's best interest”) indicated that 77.5% of respondents were 

in agreement with the item. 
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Table  4-16 Mean of UAI variables 

Variable:  Description Mean 

N16. Feel nervous or tense 2.79 

N20.State of Health 1.90 

N24.Being a good manager without having precise answers 3.08 

N27.Organization's rules should not be broken 1.90 

 

The index formula of the UAI is: UAI = 40(m20 - m16) + 25(m24 – 

m27) + C(ua)   (in which m16 is the mean score for question 16, etc.). 

In the study, the result of the UAI was (14), which places the Saudis 

among “low uncertainty avoidance” groups. Significantly, this 

contradicts the published scores (68) by Hofstede and Hofstede (2010) 

and (61) by Alshaya, (2002). The item may require further 

investigation to confirm the results of the current study. 

4.6.5  Long term orientation index  

In contrast to short term orientation, the “Long term orientation 

stands for a society which fosters virtues oriented towards future 

rewards, in particular adaptation, perseverance and thrift. Short term 

orientation stands for a society which fosters virtues related to the 

past and present, in particular respect for tradition, preservation of 

‘face’, and fulfilling social obligations” (Hofstede et al., 2010; Hofstede 

et al., 2008). The long term orientation index (LTO) was measured by 

four items (see Table  4-17). The first item of the LTO (N15 in the 

survey: “If there is something expensive you really want to buy but you 

do not have enough money, what do you do?”) indicated that 83% of 

the respondents usually saved instead of buying. The second item of 
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the LTO (N18 in the survey: “Are you the same person at work and at 

home?”), with a response rate of 64.25%, indicated that the 

respondents were mostly the same in both locations. The response 

rate of 83.75% showed that, for the third item of the LTO (N25 in the 

survey: “Persistent efforts are the surest way to results”), the majority 

of the respondents agreed with the statement. The fourth item of the 

LTO (N28 in the survey: “We should honour our heroes from the past”) 

had a response rate of 80.25%, indicating that the majority of the 

respondents agreed with the statement. 

Table  4-17 Mean of LTO variables 

Variable:  Description Mean 

N15. Buying Expensive things 1.68 

N18.Same person at work and at home 2.43 

N25.Persistent efforts are the surest way to results 1.65 

N28.Honour our heroes from the past 1.79 

 

The index formula of LTO is:  LTO = 40(m18 – m15) + 25(m28 – m25) + 

C (ls)   (in which m15 is the mean score for question 15, etc.). In the 

present study, the LTO was (44), which places it within the “short term 

orientation”. The result is in line with the published scores (36) by 

Hofstede and Hofstede (2010) and (27) by Alshaya, (2002). 

4.6.6  Indulgence versus restraint index  

The indulgence versus the restraint index has been defined (Hofstede 

et al., 2010; Hofstede et al., 2008) as: “Stands for a society which 

allows relatively free gratification of some desires and feelings, 
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especially those that have to do with leisure, merrymaking with 

friends, spending, consumption and sex. Its opposite pole, Restraint, 

stands for a society which controls such gratification, and where 

people feel less able to enjoy their lives”. The indulgence versus the 

restraint index (IVR) was measured by four items (see Table  4-18). The 

first item of the IVR (N11 in the survey: “Keeping time free for your 

personal or family life”) showed that most respondents (80.5%) agreed 

that the statement was very importance. The second item of the IVR 

(N12 in the survey: “Having few ambitions to achieve”) was seen by 

83.75% of the respondents as very importance. For the third item of 

the IVR (N17 in the survey: “Are you a happy person?”) 70.25% of the 

respondents indicated that they were usually happy. The fourth item 

of the IVR (N19 in the survey: “Do other people or circumstances ever 

prevent you from doing what you really want to?”) found agreement 

with the respondents (53.25%) sometimes. 

Table  4-18 Mean of IVR variables 

Variable:  Description Mean 

N11. Keeping time free for personal life 1.78 

N12. Few ambitions 1.65 

N17. Happy person 2.19 

N19.People or circumstances hindering your process 2.87 

 

The index formula of the IVR is: IVR = 35(m12 – m11) + 40(m19 – 

m17) + C(ir) (in which m11 is the mean score for question 11, etc.). In 

the current study, the result of the IVR was (43). The result tends 

toward the “restraint” side, and so is similar to the published scores 

(52) by Hofstede and Hofstede (2010). 
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4.6.7  Monumentalism index 

According to Hofstede et al. (2008), monumentalism is defined as: 

“Stands for a society which rewards people who are, metaphorically 

speaking, like monuments: proud and unchangeable. Its opposite 

pole, Self-Effacement, stands for a society which rewards humility and 

flexibility. The monumentalism index (MON) was measured by four 

items (see Table  4-19). The first item of the MON (N13 in the survey: 

“Being generous to other people”) had a response rate of 85%, 

indicating a large portion of the respondents felt that the item was of 

the utmost importance. The responses to the second item of the MON 

(N14 in the survey: “Being modest in your behaviour”) highlighted that 

91.25% of the respondents felt that the item was also of the utmost 

importance. The third item of the MON (N21 in the survey: “How 

important is religion in your life?”) received a response rate of 91.75%, 

showing once again that the item was of the utmost importance. The 

responses (86%) to the fourth item of the MON (N22 in the survey: 

“How proud are you to be a citizen of your country?”) illustrated how 

proud the respondents were of being a citizen of their country. 

Table  4-19 Mean of MON variables 

Variable:  Description Mean 

N13. Generous to other 1.60 

N14. Modest in behaviour 1.35 

N21. Importance of Religion in your life 1.33 

N22.Proud of your country 4.44 
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The index formula of the UAI is: MON = 35(m14 – m13) + 25(m22 – 

m21) + C(mo) in which m11 is the mean score for question 11, etc.  

The result of the MON (89), in the current study, places the Saudis at 

the high end of the monumentalism continuum. These result is in line 

with Minkov’s (2007) research, where Saudi Arabia was ranked 

twelfth. 

A summary of the results for the Saudi national culture can be seen in 

Table  4-20; the table also presents the figures for the other published 

scores for comparison. These results show that the Saudi’s NC score is 

high in the PDI and MON, and relatively low in the other NC 

dimensions. 

Table  4-20 Saudi NC scores comparison 

Dimension This study (Hofstede & 
Hofstede, 2010) (Alshaya, 2002) (Minkov, 2007) 

PDI 79 80 64 N/A 

IDV 33 38 44 N/A 

MAS 42 53 37 N/A 

UAI 14 68 61 N/A 

LTO 44 36 27 N/A 

IVR 43 52 N/A rank 15 out of 
72 

MON 89 N/A N/A rank 12 out of 
57 

 

4.7 Chapter Summary 

This chapter has presented the descriptive data analysis of the current 

study. The main purpose for this approach was to provide an 

understanding of the characteristics of the data collected from the 

questionnaire survey of Directorates of Projects and Maintenance in 

two Saudi government sectors (MOE and TVTC). Firstly, the profiles of 
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the 203 respondents were examined and revealed that the 

respondents opinions were reliable and the information unbiased, 

according to their personal qualifications, and the characteristics of 

the organisations in which they were employed. 

The data set was screened and found to have an acceptable normal 

distribution, without extreme outliers. A further assessment for the 

standard deviation and standard error of the mean indicated that a 

mean value could be used as a representative score for each variable, 

and that the sample used in the study sufficiently represented the 

population. The results of the ANOVA confirmed that the data set 

could be treated as a single sample. Finally, a description of Saudi’s 

national culture was presented. It was thus considered suitable as an 

input for the subsequent measurement scale analysis, which is 

presented in the following chapter (Chapter 5).  
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Chapter 5 Measurement Scale Analysis 

5.1 Objectives and Structure of the Chapter 

The objective of this chapter is to present the details and results of the 

analysis of measurement scales, used in the questionnaire, to gauge 

the constructs proposed in the conceptual model. Each of the 

measurement scales, representing each of the model’s constructs, was 

assessed to determine their overall reliability. Additionally, factor 

analyses were performed on each scale to uncover, and confirm, the 

factor structures that represent each individual model construct and 

every essential step needed prior to assessing the conceptual model. 

Section  5.2 provides an overview of the details and results of the 

analysis of scale reliability through the assessment of internal 

consistency and item-total correlations. Section 5.3 details the 

procedures, and presents the results, of the exploratory factor analysis 

(EFA) conducted to uncover the appropriate factor structures of the 

model construct, as well as to assess the common method variance. 

Section  5.4 presents the EFA for KS practices constructs. Section  5.5 

presents the relevant background to the confirmatory factor analysis 

(CFA). Section 5.6 provides the details and results of the CFA 

employed to confirm and refine the identified structure of each model 

construct of KS practices and, thus, ensure its reliability, validity and 

unidimensionality. Section  5.7 gives the details and results of the CFA 

employed to confirm and refine the identified structure of the NC 

construct, to ensure its reliability, validity and unidimensionality. 

Section  5.8 summarises the chapter. 
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5.2 Scale Reliability 

Four independent scales were used in the survey questionnaire to 

measure the constructs proposed in the conceptual model. These 

constructs were three KS practices constructs (knowledge sharing 

means (KSM), knowledge sharing enablers (KSE), knowledge sharing 

benefits (KSB)), and a single construct representing national culture 

(NC). To ensure that such a set of measurement scales consistently 

and accurately captured the meaning of the model constructs, an 

analysis of scale reliability was performed through an assessment of 

internal consistency and item-total correlations. Each assessment 

procedure and its associated results are presented in the following 

sections. 

5.2.1  Internal consistency  

Internal consistency refers to the degree to which responses are 

consistent across the items (variables) within a single measurement 

scale (Kline, 2005). It is commonly measured by the Cronbach’s alpha, 

which is 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) suggests that an alpha coefficient around 0.90 is excellent, 

around 0.80 is very good, and around 0.70 is adequate. Additionally, 

Hair et al. (2006) recommends that the values of 0.60 to 0.70 are at 

the lower limit of acceptability. 

Table  5-1 presents the Cronbach’s alphas of the construct’s 

measurement scales. The values of the alpha coefficient of all scales, 

ranging from 0.610 to 0.761, were well above the acceptable lower 
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limit (Hair et al., 2006). As a result, the measurement scales appear to 

consist of a set of consistent variables for capturing the meaning of the 

model constructs. 

Table  5-1 Cronbach’s alphas of measurement scales 

Construct’s Measurement Scale Number of 

Variables 

Cronbach’s 

Alpha (α) 

Knowledge sharing means (KSM) 19 0.751 

Knowledge sharing enablers (KSE) 10 0.749 

Knowledge sharing benefits (KSB) 12 0.761 

National culture (NC) 28 0.610 

5.2.2  Item-total correlations 

According to Lu et al. (2007), the item-total correlation refers to the 

correlation of a variable, with the composite score of all the variables 

forming the measure of the construct. If all variables share a common 

core of the same construct, the score of each variable, and that of the 

entire construct, should be highly correlated (Churchill, 1979; 

Koufteros, 1999). Indeed, Churchill (1979) recommends that this 

analysis should be performed to purify the measure by eliminating 

‘garbage items’ prior to determining the factors that represent the 

construct. This approach helps to prevent the unnecessary production 

of many more factors than can be conceptually defined. 

According to Pallant (2007), a value of the corrected item-total 

correlation of less than 0.30 indicates that the variable is measuring 

something different from the construct as a whole. Thus, the results of 

the item-total correlations, presented in Table  5-2 through to Table 

 5-5, show that most of the variables within each construct (with the 

exception of eight variables within the KS practices constructs, and 16 

variables within the NC construct) appear to measure the same 
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concept, as their corrected item-total correlations were greater than 

0.30. 

From Table  5-2, it can be seen that there were six variables (K2, K3, 

K6, K8, K10 and K16) that had corrected item-total correlations of less 

than 0.30 (0.207 – 0.298); the results indicate the potential for 

elimination. However, since the alpha coefficient of this construct was 

relatively high (0.751), and the results suggested that deleting this 

item would not significantly improve the alpha coefficient, the six 

variables were retained for subsequent analyses (Pallant, 2007). 

From Table  5-4, it can be seen that there were two variables (K30 and 

K32) with corrected item-total correlations of less than 0.30 (0.021 

and 0.092); the results indicate the potential for elimination. In 

addition, the results suggested that deleting this item would 

significantly improve the alpha coefficient from 0.761 to 0.857; 

consequently K30 and K32 were eliminated (Pallant 2007).  

From Table  5-5, the NC construct, the potential for elimination of 

some of the variables existed. However, since the alpha coefficient of 

this construct was adequate (0.61), and the results suggested that 

deleting this item would not significantly improve the alpha coefficient; 

those variables were retained for subsequent analyses. 
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Table  5-2 Item-total correlations of the KSM variables 

Variable: Description 
Corrected 
Item-Total 
Correlation 

Cronbach’s 
Alpha if Item 

Deleted* 

K1. Post project workshops for KS                   0.402 0.735 

K2. Managers giving seminars regularly  0.282 0.743 

K3.Presentations after conferences for colleagues  0.298 0.742 

K4. Brainstorming to solve new problems 0.426 0.733 

K5. Formal discussion for KS 0.347 0.738 

K6. Teamwork tasks 0.214 0.752 

K7. High level of face-to-face interaction 0.305 0.742 

K8. Formal feedback  0.215 0.750 

K9. SK within the whole department 0.462 0.729 

K10. Working on more than one project at a time 0.246 0.750 

K11. KS is an ongoing activity  0.324 0.744 

K12. Participate in the decision-making process  0.396 0.737 

K13. Site visiting to enable KS 0.389 0.739 

K14. Share office space 0.399 0.734 

K15. Utilise past experience as a knowledge source  0.329 0.742 

K16. Critical review of the documents of project 0.207 0.748 

K17. Preparing project lessons learned report 0.355 0.739 

K18. Written communication in KS 0.354 0.738 

K19. Knowing who to contact when seeking knowledge   0.425 0.734 

*To be compared with Cronbach’s alpha of the KSM scale (0.751). 
Bold items had potential for elimination. 
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Table  5-3 Item-total correlations of the KSE variables 

Variable: Description Corrected Item-Total 
Correlation 

Cronbach’s 
Alpha if Item 

Deleted* 

K20. Consulting professional Magazines and Journals    0.360 0.736 

K21. Using Internet and email for KS 0.371 0.735 

K22. Access Database of knowledge  available to the public 0.433 0.727 

K23. Keep and access Database Contractors and Consultants 0.546 0.713 

K24. Keep and access Database about Suppliers 0.505 0.719 

K25. Encouragement to attend training 0.448 0.727 

K26. Strong management support to KS 0.473 0.721 

K27. Encouragement and incentives to facilitate KS 0.483 0.718 

K28. Warning if someone does not share project knowledge  0.359 0.748 

K29. Encouragement to adopt teamwork approach 0.315 0.747 

*To be compared with Cronbach’s alpha of the KSE scale (0.749). 
 

Table  5-4 Item-total correlations of the KSB variables 

Variable: Description Corrected Item-
Total Correlation 

Cronbach’s 
Alpha if Item 

Deleted* 
K30. Share knowledge  with whom I trust 0.021 0.823 
K31. Keep abreast with the knowledge made available to my 
colleagues 0.388 0.746 

K32. Believe in others' good intentions 0.092 0.787 

K33. KS is a part of my professional duties 0.525 0.733 

K34. Curious of what other colleges are doing in their 
projects 0.401 0.749 

K35. Believe in the benefits of KS 0.649 0.724 

K36. Believe that KS helps to solve project related problems 0.721 0.719 

K37. Believe that KS contributes to reducing project cost 0.634 0.724 

K38. Believe that KS contributes to avoiding repeated 
mistakes 0.650 0.725 

K39. Believe that KS contributes to avoiding unnecessary 
work 

0.574 0.729 

K40. Believe that KS contributes to enhance Quality 0.571 0.730 

K41. Believe that KS contributes to reduce the number of 
change orders 0.487 0.737 

*To be compared with Cronbach’s alpha of the KSB scale (0.761). 
Bold items were removed 
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Table  5-5 Item-total correlations of the NC variables 

Variable: Description Corrected Item-
Total Correlation 

Cronbach’s 
Alpha if Item 

Deleted* 
N1. Sufficient time for personal life                 0.267 0.594 

N2. Respected direct boss  0.397 0.586 

N3. Recognition for good performance 0.372 0.589 

N4. Security of employment 0.488 0.566 

N5. Pleasant people to work with 0.512 0.572 

N6. Work that is interesting 0.496 0.568 

N7. Being Consulted in decisions  0.414 0.579 

N8. Living in desirable area 0.365 0.580 

N9. Having respected Job 0.327 0.585 

N10. Chances for promotion 0.373 0.583 

N11. Keeping time free for personal life 0.230 0.596 

N12. Few ambitions 0.204 0.599 

N13. Generous to other 0.356 0.588 

N14. Modest in behaviour 0.386 0.588 

N15. Buying Expensive things 0.023 0.622 

N16. Feel nervous or tense  0.089 0.610 

N17. Happy person 0.009 0.616 

N18. Same person at work and at home 0.014 0.627 

N19. People or circumstances hindering your process 0.079 0.615 

N20. State of Health 0.023 0.620 

N21. Importance of Religion in your life 0.158 0.604 

N22. Proud of your country 0.040 0.617 

N23. Subordinates afraid to contradict their boss 0.081 0.636 
N24. Being a good manager without having precise 
answers 

0.145 0.661 

N25. Persistent efforts are the surest way to results 0.208 0.598 

N26. Endeavour to avoid having two bosses at work 0.087 0.610 

N27. Organization's rules should not be broken 0.072 0.616 

N28. Honour our heroes from the past 0.230 0.596 

*To be compared with Cronbach’s alpha of the NC scale (0.610). 
Bold items had potential for elimination. 
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5.3 Exploratory Factor Analysis  

According to Gerbing and Anderson (1988), the exploratory factor 

analysis (EFA) is particularly useful as a preliminary analysis in the 

absence of a sufficiently detailed theory about 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, the EFA was deemed necessary since 

these variables had not been operationalised extensively within the 

construction project management context. Given that each of the 

model constructs was measured by an independent scale, the EFA 

was conducted separately for each individual construct. 

Following, the assessment of scale reliability, the EFA was employed to 

the KS practices constructs to reduce the large number of variables 

into a smaller and, more manageable set of factors (Gerbing & 

Anderson, 1988; Hair et al., 2006). In general, the EFA can be 

performed by using either the R factor analysis or the Q factor 

analysis. The R-type factor analysis identifies a set of dimensions that 

are latent in a large set of variables, whilst the Q-type deals with the 

condensation of large numbers of people, into distinctly different 

groups, within a larger population (Hair et al., 2006). The R-type, 

which is the most common type of factor analysis, was adopted for the 

current study. This approach was taken 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 the 

individual respondents into distinct groups. The following sections 

provide details of the analysis. 

5.3.1  Factorability of data 

The factorability refers to the suitability of the data to be factorised, 

especially in terms of the inter-correlation between the variables. The 
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variables included in the analysis were deemed to measure the same 

underlying construct; as a consequence, a correlation matrix, that was 

factorable, required sizable values for the correlation (Field, 2009; 

Tabachnick & Fidell, 2007). According to Coakes et al. (2006) and 

Pallant (2007), the Kaiser-Meyer-Olkin measure of sampling adequacy 

(KMO), and Bartlett’s test of sphericity, are generally applied to 

determine the factorability of such a matrix. 

As presented in Table  5-6, the values of the KMO for each construct 

ranged from 0.737 to 0.887, making them well above the minimum 

acceptable level of 0.60 (Coakes et al., 2006; Tabachnick & Fidell, 

2007); the values also indicated sampling adequacy. Additionally, the 

203 cases satisfied the minimum acceptable sample size of 100, and 

exceeded the minimum requirement of five times as many cases as the 

variables to be analysed in each construct (Hair et al., 2006). Lastly, 

Bartlett’s test of sphericity statistic for each construct was highly 

significant, at p < 0.001 level, indicating that there were adequate 

relationships between the variables included in the analysis (Field, 

2009). These results confirmed the factorability of the EFA conducted 

for each construct (Hair et al., 2006; Pallant, 2007). 

Table  5-6 KMO and Bartlett’s test of sphericity 

Construct KMO* 
Bartlett’s Test of Sphericity 

Approx. Chi-
Square 

df Sig. 

Knowledge sharing means (KSM) 0.737 677.491 171 0.000 

Knowledge sharing enablers (KSE) 0.768 478.256 45 0.000 

Knowledge sharing benefits (KSB) 0.887 957.881 55 0.000 

*Kaiser-Meyer-Olkin measure of sampling adequacy. 
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5.3.2  Factor extraction and rotation 

To produce an appropriate solution that explains an adequate number 

of factors representing a construct, the EFA needs to follow two 

essential steps: (1) factor extraction; and (2) factor rotation and 

interpretation (Pallant, 2007). The former aims to uncover factors 

based on a particular method and criterion to determine the adequacy 

of the number of factors, whereas the latter aims at improving the 

interpretation of a given factor solution (Field, 2009; Tabachnick & 

Fidell, 2007). 

To perform the factor extraction, the current study employed the 

Principal Component Analysis (PCA), which is an extraction method 

used widely for defining the factors needed to represent the structure 

of the variables. To achieve this outcome, a combination of the 

following criteria were used: (1) latent root (eigenvalue) criterion; (2) 

Catell’s scree test; (3) percentage of variance criterion; and (4) a priori 

criterion (Hair et al., 2006). 

The latent root criterion suggests that factors having an eigenvalue 

greater than 1 are significant, and that those less than 1 should be 

disregarded. Catell’s scree test employs a graphical plot of eigenvalues 

against the number of factors in their order of extraction. The point 

where there is a sudden change of slope in the curve indicates the 

maximum number of factors to be extracted. The percentage of 

variance criterion ensures the practical significance of the derived 

factors, by which the specific amount of variance is explained. 

According to Hair et al. (2006), it is quite common to consider a 

solution that accounts for 60% (or less) of the total variance in social 

science research, since the information in this area, by nature, is often 

less precise. 

A priori criterion is a simple, yet reasonable, criterion where the 

number of factors is known prior to gaining an undertaking of the 
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factor analysis. It is a particularly appropriate criterion if the purpose 

of the analysis is to replicate another researcher’s findings by 

extracting the same number of factors. More importantly, however, 

Hair et al. (2006) recommends that the researcher should combine 

their conceptual foundation with some empirical evidence. Thus, the 

researcher can determine the appropriate number of factors to extract, 

or retain, rather than solely relying on the results produced from 

specific criterion. 

Once the factors have been extracted, it is possible to determine the 

degree to which the variables load onto these factors; this can be 

achieved by examining the factor loadings (Field, 2009). In most 

instances, regardless of the extraction method employed, the initial 

factor solution does not provide an adequate interpretation, since most 

variables will have high loadings on the most important factors, and 

low loadings on the other factors (Field, 2009; Hair et al., 2006; 

Tabachnick & Fidell, 2007). 

For this reason, factor rotation is employed to achieve simpler and 

more meaningful solutions. In the current study, the Varimax 

orthogonal rotation is preferred, as it is the simplest and most 

commonly used rotation technique (Tabachnick & Fidell, 2007). After 

the factors have been rotated, specific criterion should be employed to 

justify the significance of factor loadings; thus, a  meaningful 

correlation between the variable and the factor are ensured (Field, 

2009; Hair et al., 2006; Tabachnick & Fidell, 2007). To guarantee that 

the variables in each factor are of practical significance, the 

recommended cut-off factor loading of 0.40 was used. 
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5.4 EFA for Knowledge Sharing Practices Constructs 

The detailed procedures of the EFA for the KS practice constructs are 

discussed in the following sections. Particular consideration is given to 

the information described in the above criteria, 

5.4.1  EFA for knowledge sharing means 

The scree test reveals that three factors account for 37.5% of the total 

variance. The patterns of rotated factor loadings, as seen in Table  5-7, 

show that all the variables were significant (factor loadings greater 

0.40), without being loaded equally highly on more than one factor 

(cross loadings). Further, although the loading of the variable K7 (High 

level of face-to-face interaction; 0.340) did not meet the 0.40 threshold 

level, its loading is still considered significant, at p < 0.05 level; this 

was especially so, given that the variable was taken from existing 

validated survey instruments (Hair et al., 2006). For this reason, this 

variable was included in the factor solutions. As a result, the three 

factors were derived, based on the entire 19 variables; these include: 

• KSM1: Personal interaction (PI) (9 variables); 

• KSM2: Transfer means (TM) (6 variables); and 

• KSM3: Formal communication channels (FCC) (4 variables). 
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Table  5-7 Rotated factor loadings of the KSM construct 

Variable: Description Rotated Component 
1 2 3 

    
K11. KS is an ongoing activity 0.661 

Personal interaction 

 

K13. Site visiting to enable KS 0.598  

K9. SK within the whole department 0.577  

K12. Participate in the decision-making process 0.574  
K10. Working on more than one project at a 
time 0.559  

K14. Share office space 0.524  

K4. Brainstorming to solve new problems 0.434  

K19. Knowing who to contact when seeking K 0.430  

K7. High level of face-to-face interaction 0.340  

K2. Managers giving seminars regularly  0.679 

Transfer m
eans 

K1. Post project workshops for KS  0.663 

K16. Critical review of the documents of project  0.541 

K15. Utilise past experience as a K source  0.525 
K3. Presentations after conferences for 
colleagues  0.469 

K17. Preparing project lessons learned report  0.432 

K5. Formal discussion for KS 

Form
al 

com
m

unication 
channels 

0.688 

K18. Written communication in KS 0.645 

K8. Formal feedback 0.631 

K6. Teamwork tasks 0.441 

Note: Cumulative variance explained = 37.52%; Cronbach’s alpha = 0.751 
Eigenvalues = 1.505 

5.4.2  EFA for knowledge sharing enablers 

Further, the scree test identified two factors which account for 47.1% 

of the total variance. All the loadings of the 10 variables, as presented 

in Table  5-8, met the threshold level of 0.40, ranging from 0.513 to 

0.797, thus they were significant without cross loadings. The KSE 

construct consists of the following factors: 

• KSE1: Technical enablers (TE) (5 variables); and 

• KSE2: Human resource (HR) enablers (HRE) (5 variables). 
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Table  5-8 Rotated factor loadings of the KSE construct 

Variable: Description 
Rotated Component 

1 2 

   
K23. Keep and access Database of information about 
Contractors and Consultants .797 

Technical enablers 

K22. Access Database of knowledge  available to the 
public .730 

K24. Keep and access Database containing information 
about Suppliers .690 

K21. Using Internet and email for KS .629 

K20. Consulting professional Magazines and Journals .513 

K26. Strong management support to KS 

H
R

 enablers 

.727 

K28. Warning if someone does not share project 
knowledge .675 

K29. Encouragement to adopt teamwork .633 

K27. Encouragement and incentives to facilitate KS .587 

K25. Encouragement to attend training .524 

Note: Cumulative variance explained = 47.1%; Cronbach’s alpha = 0.749 

Eigenvalues = 1.35 

 

5.4.3  EFA for knowledge sharing benefits  

In the EFA two factors were extracted from the KSB construct, as 

suggested by both the eigenvalue and the scree test criterion. This 

two-factor solution accounted for 61.36% of the total variance 

explained; it is the highest amongst the three constructs. The factor 

loadings of the 10 variables, according to Table  5-9, were found to 

exceed the threshold level of 0.40, ranging from 0.664 to 0.821. The 

two factors identified from the loading patterns of these 10 variables 

were interpreted as follows: 
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• KSB1: Perceived benefits (PB) (6 variables); and 

• KSB2: Self perceived role (SPR) (4 variables). 

Table  5-9 Rotated factor loadings of the KSB construct 

Variable: Description 

Rotated 
Component 

1 2 

   
K38. Believe that KS contributes to avoiding repeated 
mistakes 0.821 

Perceived benefits 

K40. Believe that KS contributes to enhance Quality 0.787 

K39.Believe that KS contributes to avoiding repeated 
unnecessary work 0.778 

K37. Believe that KS contributes to reducing project cost 0.777 

K36. Believe that KS helps to solve project related problems 0.717 

K41. Believe that KS contributes to reduce the number of 
change order 0.664 

K34. Curious of what other colleges are doing in their 
projects 

Self perceived role 

0.745 

K35. Believe in Benefits of KS 0.704 

K31. Keep abreast with the knowledge made available to my 
colleagues 0.688 

K33. KS is a part of my professional duties 0.676 

   
Note: Cumulative variance explained = 61.36%; Cronbach’s alpha = 0.857. 
Eigenvalues = 1.35 

 

5.4.4  Summary for EFA of KS practices constructs 

In summary, on the basis of the eigenvalue, the scree test and the a 

priori criterion, the constructs of KSM, KSE and KSB were represented 

with three, two and two factors, respectively. As highlighted by Table 

 5-10, these factor solutions were supported by the cumulative 

percentage of variance extracted: 37.5%, 47.1% and 61.36% 

respectively. Lastly, the Cronbach’s alpha coefficients of the all scales 
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were relative high: 0.751, 0.749 and 0.857 respectively and being well 

above the 0.70 threshold level, thus demonstrating the internal 

consistency. Consequently, these results confirm that the developed 

scales were reliable and valid items, which adequately captured the 

meaning of the model constructs and their related factors. 
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Table  5-10 Summary for EFA of KS practices constructs 

Construct Variables 
Removed 

Factors 
Extracted 

Cronbach’s 
Alpha 

Cumulative 
Variance 

Factor: Description  

Knowledge sharing means  
(KSM) 

- 3 0.751 37.52 % KSM1: Personal interaction (PI) (9 variables) 

KSM 2: Transfer means (TM) (6 variables) 

KSM 3: Formal communication channels (FCC)  

(4 variables) 

Knowledge sharing enablers  
(KSE) 

- 2 0.749 47.1% KSE1: Technical enablers (TE) (5 variables)  

KSE2: HR enablers (HRE) (5 variables) 

 

Knowledge sharing benefits 
(KSB) 

- 2 0.857 61.36% KSB1: Perceived benefits (PB) (6 variables) 

KSB2: Self perceived role (SPR) (4 variables) 
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5.5 Confirmatory Factor Analysis 

The EFA of the KS practice constructs, which are presented in the 

previous sections, provided the basis for the first-order confirmatory 

factor analysis (CFA). Models were designed to test the 

multidimensionality and the factorial validity of the constructs of the 

theoretical framework (Byrne, 2001). Version 17.0 of AMOS (Analysis 

of Moment Structure), the structural equation modelling (SEM) 

software, (Byrne, 2001; Kline, 2005), was used to perform the CFA. 

AMOS is an extension program to SPSS. 

In the current study, the maximum likelihood estimation (MLE) was 

adopted as the estimation method for the CFA analysis, since MLE is 

relatively unbiased, especially under moderate violation of normality 

(Shah & Goldstein, 2006). Further, it is generally accepted that the 

minimum sample size to ensure the appropriate use of MLE is 

between 100 to 150 (Hair et al., 2006; Kline, 2005). In the current 

study, the 203 cases in the data file fell above this range. A more 

typical sample size requirement demands a minimum ratio of at least 

five respondents for each estimated parameter (Hair et al., 2006). 

Hence, during the analysis, the relations between the observed 

measurement variables (i.e. indicators) and the underlying factors (i.e. 

latent variables) were postulated a priori, and then tested (Byrne, 

2001). As an objectives of the CFA was to confirm the dimensionality 

of the scales, achieving a clearer separation of the factors became the 

focal point. Accordingly, a priori specifications of the CFA model for a 

specific construct allowed the indicators to be freely loaded onto their 

underlying factor(s), as identified by the EFA. However, they were 

restricted to having zero loadings on the remaining factor(s) within the 

construct (Byrne, 2001). The model was then evaluated, by statistical 

means, to determine the adequacy of its goodness of fit to the sample 

data. 
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If this initial CFA model was indicative of a poor fit to the sample data, 

the analysis would proceed in an exploratory (rather than a 

confirmatory) fashion to modify and re-estimate the model (Byrne, 

2001). In other words, the current study took a model generating 

approach, with the primary focus being to locate the source of the 

misfit in the model, and to identify a model that better described the 

sample data (Byrne, 2001; Hair et al., 2006; Kline, 2005; Shah & 

Goldstein, 2006). 

Although a re-specification may be either theory or data driven, the 

ultimate objective is to find a model that is both substantively 

meaningful and statistically well-fitting (Byrne, 2001). This “model 

generating” approach was adopted in order to, firstly, improve the 

parsimony of the scale structure by reducing the number of variables 

per factor (Byrne, 2001). This approach was required for the data 

structure scenario, where comparatively larger numbers of variables 

were grouped under one specific factor by EFA. Secondly, the model 

generating approach was taken to improve the convergent validity of 

the measurement scales (Kline, 2005). Thirdly, that approach was also 

taken to confirm the dimensionality and discriminant validity of the 

measurement scales, as represented by the final CFA models of the 

constructs (Kline, 2005). As illustrated in Figure  5-1 through to Figure 

 5-3, the measurement model for the KSM construct was designed with 

three factors derived from the KS. However, the KSE and KSB 

constructs each had only two factors. 

For the models in which there were fewer unknowns than equations, 

the models were “over-identified”. This outcome was highly desirable 

because more equations were used to estimate at least some of the 

parameters, significantly enhancing the reliability of the estimate 

(Kline, 2005; Shah & Goldstein, 2006). During the model fitting 

process, all the initial and final CFA models were over-identified 

models. 
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The degree of freedom (df) and model specification information for all 

final CFA models are presented in Table  5-14. The primary interest in 

the CFA was the extent to which a hypothesized model would “fit” or, 

in other words, adequately described the sample data (Byrne, 2001). 

For this reason, the evaluation of the model fit focused on the 

adequacy of the parameter estimates and the model as a whole; it was 

based on several criteria that could assess the model fit from a 

diversity of perspectives (Byrne, 2001). According to this principle, the 

CFA model evaluation process of the current study began with the 

initial models, with all of the underlying measurement variables 

derived from the EFA, linked to their corresponding factors. 

During the model evaluation process, the statistical coefficients and fit 

indices indicated the adequacy of the parameter estimates and the 

model as a whole. These results provided guidance for identifying 

possible candidate measurement variables (i.e. indicators) for the final 

CFA models that represented an adequate fit to the data (Chen, 2007). 

In the following sections, an overview evaluation is presented in 

relation to the adequacy of the parameter estimates and the overall 

model fit of the CFA models for the three KS constructs. The CFA 

model evaluation for each KS construct is then discussed individually. 

5.5.1  Adequacy of parameter estimates 

There are three aspects of concern in terms of the fit of individual 

parameters in the model, i.e. the feasibility of the parameter estimates; 

the appropriateness of the standard errors; and the statistical 

significance of the parameter estimates (Byrne, 2001). As for any CFA 

model, special attention also needs to be given: to the loading of the 

indicators on their respective factors; to the amount of measurement 

error (unique variance) of each indicator; and to the correlations 

between the factors (Kline, 2005). 
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5.5.1.1  Feasibility of parameter estimates 

Based on the statistical output provided by the AMOS 17.0 software, 

the parameters in the final measurement models of the three KS 

practice constructs were absent of unreasonable estimates, such as 

correlations of over 1.00, negative variances, or covariance or 

correlation matrices that were not positive definite. This outcome 

supported the viability of the individual parameters and indicated that 

the models were right, and that the input matrix had sufficient 

information (Byrne, 2001). 

5.5.1.2 Appropriateness of standard error 

According to Kline (2005), the presence of excessively large or small 

standard errors (S.E) indicate a poor model fit. Thus, if the S.E 

approaches zero, the test statistic for its related parameter cannot be 

defined; likewise, if the S.E are extremely large then this indicates that 

the parameters cannot be determined (Kline, 2005). Excessively large 

or small S.E were absent from the final CFA models in the current 

study. 

5.5.1.3 Statistical significance of parameter estimates 

The test statistic in AMOS is the critical ratio (C.R) (Byrne, 2001), 

which represents the parameter estimate, divided by its S.E. Based on 

a level of 0.05, the test statistics need to be > ± 1.96, before the 

hypothesis (that the estimate equals 0.00) can be rejected (Byrne, 

2001). 

5.5.1.4 Standardised estimates 

According to Kline (2005), a priori measurement model is reasonably 

correct, if the measurement variables specified to measure a common 

underlying factor all have relatively high loadings on that factor. As a 

guideline, Hair et al. (2006) and Koufteros (1999) suggest that factor 

loadings should be greater than 0.50. Indeed, if an indicator is 

specified to load on only a single factor, which matches the model 
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structure in the current study, then the standardized estimate of its 

factor loading is a correlation; further, the square of its factor loading 

equals the proportion of variance explained by the factors (Kline, 

2005). As illustrated in the CFA graphics (Figure  5-1through to Figure 

 5-3), the standardised estimate of the factor loadings were reasonably 

large (the highest value limit is 1). 

5.5.1.5 Correlation between the factors  

In the graphical presentation of the CFA models in Figure  5-1 through 

to Figure  5-3 above, the correlation between any two factors is 

depicted by a curved line with two arrowheads. Additionally, the 

correlation value (standardised solution) is shown near the curve line. 

The correlation values between the factors in the CFA models in this 

study were much lower than the high limit of 0.85. This outcome was 

evidence for discriminant validity (Kline, 2005), which means that the 

variables of the supposedly different factors were not highly correlated 

(Kline, 2005). 

5.5.2  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 achieved by 

examining the model fit indices. In general, if the fit indices prove to be 

good, then the model is invariably accepted. However, rather than 

being rejected, the model with unsatisfactory fit indices will usually be 

re-specified in order to improve the model fit. In general, the fit indices 

are commonly classified as either absolute or incremental (Hoyle & 

Panter, 1995). These types of indices are described in the following 

sections. 

5.5.2.1 Absolute fit indexes  

The absolute fit indices are concerned with the degree to which the 

hypothesised model reproduces the sample (Shah & Goldstein, 2006). 
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The most basic index of this type of measure is the Chi-square (χ2) 

statistics, which generally include the value of χ2, degree of freedom 

(df) and significant level (p-value). Further, the non-significant χ2 

indicates that the model fits the data, thus the model is accepted. On 

the other hand, the significant χ2 (p < 0.05) suggests that the model 

does not fit the data and should be rejected. 

However, because of such a 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, numerous 

alternative fit indices have been developed to quantify the degree of the 

model fit (Shah & Goldstein, 2006). Some common indices include: the 

relative Chi-square (χ2/df); the goodness-of-fit index (GFI); the 

adjusted-goodness-of-fit-index (AGFI); the standardised root mean 

square residual (SRMR); and the root mean square error of 

approximation (RMSEA). 

5.5.2.2 Incremental fit indexes 

The incremental fit indices are concerned with the degree to which the 

model of interest is superior to the following alternative models: (1) the 

null model, in which no covariances, among the variables, are 

specified; and (2) the model fits perfectly with the data (Hoyle & 

Panter, 1995; Shah & Goldstein, 2006). Some of the most popular 

incremental fit indices are: the normed-fit index (NFI), the Tucker-

Lewis index (TLI); the comparative-fit index (CFI); and the incremental-

fit index (IFI) (Byrne, 2001). 

In order to accurately calculate the model parameters and the fit 

indices, an appropriate estimation method is required. A variety of 

estimation methods are available, including: the maximum likelihood 

(ML); the generalised least square (GLS); the weighted least square 
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(WLS); the asymptotically distribution free (ADF); and the ordinary 

least square (OLS). In general, the choice of estimation method tends 

to depend upon the distributional property of the data, the model’s 

complexity, and the sample size (Hoyle & Panter, 1995). The ML is the 

most widely used estimation method, and followed by the GLS (Byrne, 

2001; Garson, 2007; Hoyle & Panter, 1995). Both methods require an 

assumption of univariate and multivariate normality. The WLS and 

ADF do not require an assumption of normal distribution, but they 

demand a very large sample size for accurate estimates. The OLS is 

considered the most robust method and requires no distributional 

assumption; however, it does not provide either fit indices or standard 

errors for estimates (Byrne, 2001; Hoyle & Panter, 1995). 

As presented in Chapter 4, the data distribution used in the current 

study is slightly univariate non-normal. Naturally, an assumption of 

multivariate normal distribution of the data is likely to be violated, 

especially since univariate normality is a prerequisite to multivariate 

normality. With regard to the issue of the sample size, although the 

203 cases in the study are substantial for conducting an EFA, the 

sample size was considered as good for a CFA, as the sample is larger 

than 200 (Kline, 2005). In light of these data characteristics, the ML 

was considered as the most adequate estimation method for the 

purpose of the current study. Although the ML requires that the data 

distribution should be multivariate normal (Byrne, 2001; Hoyle & 

Panter, 1995), Hoyle and Panter (1995) confirm the robustness of the 

ML under a similar situation. For this reason, they encourage 

researchers to employ this estimation method. 

In addition, the above data characteristics also justified the use of the 

following model fit indices: χ2/ df, GFI, TLI, CFI, IFI, RMR and 

RMSEA. According to Shah and Goldstein (2006), these fit indices 

were not found to be substantially biased under the condition of 

nonnormality and small sample size, when using ML estimation 
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method. Further, for the model to be considered as having an 

acceptable fit, all seven indices were measured against the following 

criteria: 

• χ2/ df  < 3.0 (Byrne, 2001; Hair et al., 2006; Kline, 2005); 

• GFI > 0.8 (Dawes et al., 1998; Sarkis et al., 2010); 

• TLI, CFI, and IFI > 0.90 (Byrne, 2001; Garson, 2007; Hair et al., 

2006; Hoyle & Panter, 1995); and 

• RMR < 0.05, RMSEA < 0.08 (Byrne, 2001; Garson, 2007; Hair et 

al., 2006). 

The following section (5.6), presents the results of the CFA for each 

individual KS construct. 

5.6 CFA for Knowledge Sharing Practices Constructs  

A CFA was performed on each KS practice construct using the AMOS 

17.0 program, As a default in AMOS, the covariance matrix was 

automatically used as an input data set (Byrne, 2001; Shah & 

Goldstein, 2006). The CFA results for each construct are presented in 

Table  5-11 through to Table  5-13. As mentioned earlier, the factor 

loading, critical ratio (C.R), and standard errors (S.E), for each variable 

presented in the tables, provide a measure for convergent validity; 

while the value of the correlation between the factors provide an 

indication of the discriminant validity. The model fit indices are also 

presented for the purpose of unidimensionality assessment. 

5.6.1  CFA for knowledge sharing means  

The CFA results of the KSM construct are presented in Table  5-11 

above. The initial fit indices (were unsatisfactory since there was a 

significant cross loading of the variables (K13, K17 and K18); thus 

they were removed from the model. The model (Figure  5-1) appears to 
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have an adequate fit: χ2 = 136.22, df = 101, χ2/df = 1.35, GFI = 0.92, 

TLI = 0.89, CFI = 0.90, IFI = 0.91, RMR= 0.044, RMSEA = 0.042. All 

the factor loadings, ranging from 0.31 to 0.73, were all significant at 

the p < 0.001 level, suggesting convergent validity. All the C.R values 

were > ± 1.96. Excessively large or small S.E were absent from this 

construct. All the correlation coefficients between each pair of factors, 

ranging from 0.34 to 0.55, were less than 0.85, thus supporting the 

discriminant validity of the construct. Finally, since the model fit 

indices proved to be good, unidimensionality was established. 
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Figure  5-1 CFA model of the knowledge sharing means (KSM) 
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Table  5-11 CFA results of the knowledge sharing means (KSM) 

Factor/Variable Factor 
Loading C.R S.E 

Correlations 
between 
Factors 

KSM1: Personal interaction (PI)    

 

       K
S

M
1-K

S
M

2:0.55                              K
S

M
1-K

S
M

3:0.38                        K
S

M
2-K

S
M

3:0.34   

K4. Brainstorming to solve new problems 0.50 f. p. f. p. 

K7. High level of face-to-face interaction 0.37 3.89* 0.18 

K9. SK within the whole department 0.60 5.23* 0.27 
K10. Working on more than one project at 
a time 0.35 3.73* 0.30 

K11. KS is an ongoing activity 0.43 4.33* 0.35 
K12. Participate in the decision-making 
process 0.53 4.90* 0.19 

K13. Site visiting to enable KS Item deleted 

K14. Share office space 0.47 4.58* 0.27 
K19. Knowing who to contact when 
seeking K 0.50 4.73* 0.19 

    

KSM 2: Transfer means (TM)    

K1. Post project workshops for KS 0.63 f. p. f. p. 

K2. Managers giving seminars regularly 0.51 4.90* 0.19 
K3. Presentations after conferences for 
colleagues 0.46 4.57* 0.18 

K15. Utilise past experience as a K source 0.49 4.80* 0.11 
K16. Critical review of the documents of 
project 0.34 3.62* 0.13 

K17. Preparing project lessons learned 
report Item deleted 

    
KSM 3: Formal communication 
channels (FCC)    

K5. Formal discussion for KS 0.73 f. p. f. p. 

K6. Teamwork tasks 0.31 2.67* 0.17 

K8. Formal feedback 0.44 3.00* 0.20 

K18. Written communication in KS Item deleted 

     

Model fit indexes: χ2 = 136.22, df = 101, χ2/df = 1.35, GFI = 0.92, TLI = 0.89, CFI = 
0.90, IFI = 0.91, RMR= 0.044, RMSEA = 0.042. 
f.p., fixed parameter for estimation; Correlations between each pair of factors; *p < 
0.001. 
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5.6.2  CFA for knowledge sharing enablers (KSE) 

The CFA results of the KSE construct are presented in Table  5-12. The 

initial fit indices were unsatisfactory since there was a significant 

cross loading of variable K28; thus it was removed from the model. 

The final fit indices of the respecified model (Figure  5-2) demonstrated 

a good level of fit: χ2 = 52.71; df = 26; χ2/ df = 2.02; GFI = 0.94; TLI = 

0.91; CFI = 0.93; IFI = 0.94; RMR = 0.025; and RMSEA = 0.071. All 

the factor loadings, ranging from 0.27 to 0.85, were all significant at p 

< 0.001 level, suggesting convergent validity. Additionally, all the C.R 

values were > ± 1.96. Excessively large or small standard errors (S.E) 

were absent from this construct. The correlation coefficient between 

the two factors (0.54) was less than 0.85, thus confirming 

discriminant validity of the construct. Finally, since the model fit 

indices proved to be good, unidimensionality was upheld. 

 

Figure  5-2 CFA model of the knowledge sharing enablers (KSE) 
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Table  5-12 CFA results of the knowledge sharing enablers (KSE) 

Factor/Variable Factor 
Loading C.R S.E 

Correlations 
between 
Factors 

KSE1: Technical enablers (TE)    

K
S

E
1-K

S
E

2: 0.54 

K20.Consulting professional Magazines 
and Journals 0.35 f. p. f. p. 

K21. Using Internet and email for KS 0.43 3.79* 0.34 

K22. Access Database of knowledge  
available to the public 0.58 4.29* 0.33 

K23. Keep and access Database of 
information about Contractors and 
Consultants 

0.85 4.63* 0.46 

K24. Keep and access Database 
containing information about Suppliers 0.74 4.56* 0.38 

    

KSE2: HR enablers (HRE)    

K25. Encouragement to attend training 0.66 f. p. f. p. 

K26. Strong management support to KS 0.66 6.66* 0.18 

K27.Encouragement to facilitate KS 0.70 6.76* 0.21 

K28. Warning if someone does not share 
project knowledge  Item deleted 

K29. Encouragement to adopt teamwork 0.27 3.22* 0.21 

     

Model fit indexes: χ2 = 52.71, df = 26, χ2/df = 2.02, GFI = 0.94, TLI = 0.91, CFI = 
0.93, IFI = 0.94, RMR= 0.025, RMSEA = 0.071. 

f.p., fixed parameter for estimation; Correlations between each pair of factors; *p < 
0.001. 
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5.6.3  CFA for knowledge sharing benefits 

The CFA results of the KSB construct are presented in Table  5-13. The 

initial fit indices were unsatisfactory since there was a significant 

cross loading of variable K41; thus it was removed from the model. 

The model (Figure  5-3) appears to have an adequate fit: χ2 = 51.94, df 

= 26, χ2/df = 1.99, GFI = 0.95, TLI = 0.96, CFI = 0.97, IFI = 0.97, 

RMR= 0.016, RMSEA = 0.070. All the factor loadings, ranging from 

0.46 to 0.89, were all significant at p < 0.001 level, suggesting 

convergent validity. Further, all the C.R values were > ± 1.96. 

Excessively large or small standard errors (S.E) were absent from this 

construct. The correlation coefficient between the two factors (0.76) 

was less than 0.850, thus confirming discriminant validity of the 

construct. Finally, since the model fit indices proved to be good, 

unidimensionality was established. 

 

Figure  5-3 CFA model of the knowledge sharing benefits (KSB) 
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Table  5-13 CFA results of the knowledge sharing benefits (KSB) 

Factor/Variable Factor 
Loading C.R S.E 

Correlations 
between 
Factors 

KSB1: Perceived benefits (PB)    

K
S

E
1-K

S
E

2:0.54 

K36. Believe that KS helps to solve project 
related problems 0.89 f. p. f. p. 

K37. Believe that KS contributes to 
reducing project cost 0.85 15.96* 0.07 

K38. Believe that KS contributes to 
avoiding repeated mistakes 0.79 14.10* 0.06 

K39. Believe that KS contributes to 
avoiding unnecessary work 0.66 10.60* 0.08 

K40. Believe that KS contributes to 
enhance Quality Item deleted 

K41. Believe that KS contributes to reduce 
the number of change orders 0.55 8.34* 0.08 

KSB2: Self perceived role (SPR)    

K31. Keep abreast with the knowledge 
made available to my colleagues 0.46 f. p. f. p. 

K33. KS is a part of my professional duties 0.62 5.59* 0.24 
K34. Curious of what other colleges are 
doing in their projects 0.55 5.27* 0.38 

K35. Believe in the benefits of KS 0.88 6.16* 0.27 
     
Model fit indexes: χ2 = 51.94, df = 26, χ2/df = 1.99, GFI = 0.95, TLI = 0.96, CFI = 
0.97, IFI = 0.97, RMR= 0.016, RMSEA = 0.070. 

f.p., fixed parameter for estimation; Correlations between each pair of factors; 
*p < 0.001. 

 

5.6.4  Summary for CFA of KS practices constructs 

In summary, the CFA results confirmed that the factor structures were 

derived from the EFA of the KS practice constructs. As presented in 

Table  5-14, the CFA slightly refined the structures of the KS 

constructs by removing five cross-loaded variables in order to improve 

the overall model fit. All the final values of Cronbach’s alpha were 

high, ranging from 0.748 to 0.857; thus, indicating the reliability of 

these constructs. Within each construct, all the variables were 

significantly and substantially loaded onto their respective factors, 
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with an acceptable level of reliability; thus, indicating the constructs 

validity. Furthermore, all the fit indices proved to be satisfactory; 

therefore, confirming the unidimensionality of the model constructs. 

In summary, the results from the rigorous CFA procedures yielded the 

final factor structures with adequate reliability, validity and 

unidimensionality, for each of the model constructs. 
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Table  5-14 Summary for CFA of KS practices constructs 

Construct/Factor 
Number 

of 
Variables 

(EFA) 

Number 
of 

Variables 
(CFA) 

Final  
α 

 Model Fit Indices 

χ2 df χ2/df GFI TLI CFI IFI RMR RMSEA 

Knowledge sharing means 
(KSM)   0.713 136.22 101 1.35 0.92 0.89 0.90 0.91 0.044 0.042 

KSM1: Personal interaction 

KSM2: Transfer means 

KSM3: Formal communication 
channels 

9 

6 

4 

8 

5 

3 

         

Knowledge sharing enablers  
(KSE)   0.748 52.71 26 2.02 0.94 0.91 0.93 0.94 0.025 0.071 

KSE1: Technical enablers 5 5          

KSE2: HR enablers 5 4          

Knowledge sharing benefits  
(KSB)   0.841 51.94 26 1.99 0.95 0.96 0.97 0.97 0.016 0.070 

KSB1: Perceived benefits 6 5          

KSB2: Self perceived role 4 4          
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5.7 CFA for National Culture Construct 

According to Thompson (2004), reliability is only a necessity, not a 

sufficient, condition for the validity of the measurement scales. Hence, 

before conducting the statistical techniques, a multiple regression 

analysis and a correlation matrix analysis should be used to examine 

the hypotheses. These assessments are undertaken to confirm whether 

the collected data are appropriate (fit) for the hypothesized model 

(proposed measurement) in the study. In the current study, the values 

survey module 2008 (VSM 08) (Hofstede et al., 2008) measurements 

were adopted to measure the NC. To confirm whether these 

measurements were appropriate for this study, a CFA was conducted. 

The main difference between the EFA and CFA was the timing of the 

analysies. The theory and theoretical factors are the productions of the 

EFA. Thus, using data from empirical study, an EFA was performed, 

and the results were compared with the prior research findings to 

further define the theory and theoretical factors. In contrast to the EFA, 

the CFA involves using particular data sets to confirm what is 

theoretically believed (Hair et al., 2006). Hence, the CFA was 

appropriately to use when there was some knowledge of the underlying 

latent variable structure (Byrne, 2001). 

Indeed, the CFA technique has been widely used for testing the 

psychometric properties of measurement instruments because it tests a 

pre-specified factor structure, and the goodness of fit for the resulting 

solution (Gerbing & Anderson, 1988). Byrne (2001) noted that a CFA of 

a measurement is highly appropriate when it is applied to a measure 

that has been fully developed and has had its factor structures 

validated. Similarly, Thompson (2004) postulated that the CFA is more 

useful than the EFA in the presence of theory, because: (a) the theory is 

directly tested by the analysis; and (b) the degree of model fit can be 

quantified in various ways. 
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In the current study, the CFA was chosen over the EFA in the NC 

construct case, because there was a significant amount of research 

evidence in relation to the underlying structure of the NC, as previously 

identified by the literature review, To examine the NC model fit, all 

seven indices, discussed earlier in section  5.5.2.2, were measured 

against the following criteria: 

• χ2/ df  < 3.0 (Byrne, 2001; Hair et al., 2006; Kline, 2005); 

• GFI > 0.8 (Dawes et al., 1998; Sarkis et al., 2010); 

• TLI, CFI, and IFI > 0.90 (Byrne, 2001; Garson, 2007; Hair et al., 

2006; Hoyle & Panter, 1995); and 

• RMR < 0.05, RMSEA < 0.08 (Byrne, 2001; Garson, 2007; Hair et 

al., 2006). 

The CFA results of the NC construct are presented in Table  5-15. The 

initial fit indices were unsatisfactory, since there was a significant cross 

loading of variables (N26, N23, N27, N24, N18, N15, N19 and N17); 

thus, they were removed from the model. All removed variables had 

already shown low corrected item total correlation, as demonstrated in 

Table  5-15. The final fit indices of the re-specified model (Figure  5-5) 

demonstrated a good level of fit: χ2 = 193.257; df = 149; χ2/ df = 1.29; 

GFI = 0.91; TLI = 0.91; CFI = 0.93; IFI = 0.94; RMR = 0.028; and 

RMSEA = 0.038. All the factor loadings, ranging from 0.213 to 0.712, 

were all significant at p < 0.001 level, suggesting convergent validity. All 

the C.R values were > ± 1.96. Excessively large or small S.E were absent 

from this construct. Further, all the correlation coefficients between 

each pair of factors were < 0.850, with the exceptions of the 3 

correlations; PDI –IDV:   1, PDI –MAS: 1and IDV-MAS:  1. On the other 

hand, the Cronbach's alpha increased from 0.610 to 0.752. Finally, as 

all the fit indices supported the discriminant validity of the construct, it 

proved to be a good model. 
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Table  5-15 CFA results of the national culture (NC) construct 

Factor/Variable Factor 
Loading C.R S.E. Correlations 

between Factors 

PDI: Power Distance     

N7. Being Consulted in decisions 0.59 f. p. f. p. PDI –IDV:  1.00 

N2. Respected direct boss 0.55 6.09* 0.12 PDI –MAS: 1.00 
    PDI –UAI:  0.19 
IDV: Individualism    PDI –LTO:  0.40 

N9. Having respected Job 0.37 f. p. f. p. PDI –IVR:   0.30 

N6. Work that is interesting 0.61 5.01* 0.30 PDI –MON: 0.39 

N4. Security of employment 0.58 4.92* 0.31  

N1. Sufficient time for personal life 0.28 3.32* 0.17 IDV-MAS: 1.00 
    IDV-UAI:   0.02 
MAS: Masculinity    IDV-LTO:  0.32 

N10.Chances for promotion 0.47 f. p. f. p. IDV-IVR:   0.53 

N8. Living in desirable area 0.47 5.32* 0.22 IDV-MON: 0.64 

N5. Pleasant people to work with 0.64 6.35* 0.19  

N3. Recognition for good performance 0.47 5.31* 0.14 MAS-UAI:   0.11 
    MAS-LTO:  0.22 
UAI: Uncertainty Avoidance    MAS-IVR:   0.50 

N20.State of Health 0.59 f. p. f. p. MAS-MON: 0.67 

N16. Feel nervous or tense 0.48 2.70* 0.33  
    UAI-LTO:   0.30 
LTO: Long Term Orientation    UAI- IVR:   0.18 
    UAI- MON: 0.36 
N28.Honour our heroes from the past 0.61 f. p. f. p.  
N25.Persistent efforts are the surest 
way to results 

0.56 3.39* 0.25 LTO- IVR:   0.31 

    LTO- MON: 0.45 
IVR :Indulgence versus Restraint     

N12. Few ambitions 0.69 f. p. f. p. IVR-MON:  0.8 

N11. Keeping time free for personal life 0.35 3.35* 0.18  
     
MON: Monumentalism     

N22.Proud of your country 0.21 f. p. f. p.  
N21. Importance of Religion in your 
life 0.30 2.22* 0.44  

N14. Modest in behaviour 0.71 2.64* 0.81  

N13. Generous to other 0.70 2.64* 0.90  
     

Model fit indexes: χ2 = 193.257, df = 149, χ2/df = 1.29, GFI = 0.91, TLI = 0.91, CFI = 
0.93, IFI = 0.94, RMR= 0.028, RMSEA = 0.038. Cronbach's Alpha = 0.752 

f.p., fixed parameter for estimation; Correlations between each pair *p < 0.001. 
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Figure  5-4 Initial model of the national culture (NC) construct 
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Figure  5-5 CFA model of the national culture (NC) construct 
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5.8 Chapter Summary 

This chapter presented the details and results of the measurement scale 

analysis, especially with regard to the assessment of scale reliability, 

EFA, and CFA for the survey data. Initially, the assessment of scale 

reliability showed that the measurement scales, which were used to 

capture the meaning of the model constructs, were reliable, as indicated 

by the high values of Cronbach’s alpha of each individual construct. 

Furthermore, the item-total correlations for all variables were 

substantial, indicating that each variable adequately measured its 

underlying construct. 

Following this, an EFA was conducted for each individual KS practice 

construct, to uncover the appropriate number of latent factors (factor 

structures). The factor structures, derived from EFA, were then further 

examined by a stricter CFA technique to confirm their validity. For each 

construct, the results of the CFA provided the final factor structures 

that demonstrated adequate reliability, validity and unidimensionality. 

However, in the case of the NC, construct only the CFA applied, as there 

was support for it in the literature. These results formed the basis for 

the creation of the aggregated factors to ease the subsequent model 

assessment. This assessment is presented in the following chapter 

(Chapter 6). 
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Chapter 6 Relationship Identification 

6.1 Objectives and Structure of the Chapter 

The objective of this chapter is to present the process used to identify 

the relationships between the constructs of the theoretical framework. 

Section 6.2 introduces the exploratory study through the correlation 

and regression analyses. Section 6.3 employs the correlation and 

regression analyses to analyse the relationships between the constructs 

in the theoretical framework. The objective was to reveal if these 

constructs were associated with each other; and if they were, whether 

these associations were strong enough, so that the variance of one or 

two constructs could be used to predict that of another. Further, the 

section outlines the assessment of the relationships between the factors 

of one specific construct with those of another. Section 6.4 introduces 

the SEM to test the mediating role of the KSE construct. Section 6.5 

summarises the chapter. 

6.2 Overview on Correlation and Regression Analyses 

6.2.1  Correlation analyses 

The variables within the current study were quantitative, with five 

values, being measured on a level that, at least, approximates interval 

characteristics. Therefore, the statistical technique of the Pearson 

product-moment correlation, known as Pearson’s correlation, was used 

to determine the extent to which they were linearly related (Field, 2009; 

Hair et al., 2006; Jaccard & Becker, 1997; Pallant, 2007). This 

technique was developed by Karl Pearson around 1900; the coefficient 

of correlation is used to describe the strength of the relationship 

between two sets of variables (Chen, 2004). The extent of linear 

approximation between two variables is indexed by a statistic known as 

the Pearson correlation coefficient (r) (Field, 2009; Jaccard & Becker, 
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1997; Pallant, 2007), which can assume any value from -1.00 to +1.00 

inclusive. The size of the absolute value provides an indication of the 

strength of the relationship. A correlation coefficient of -1.00 or +1.00, 

and -0.50 or +0.50, indicates a perfect and moderate correlation, 

respectively (Pallant, 2007). However, in behavioural science research, 

where complex behaviours are studied, statistically significant 

correlations of 0.20 to 0.30 (and -0.20 to -0.30) are often considered 

important (Field, 2009; Jaccard & Becker, 1997; Mason et al., 1998; 

Pallant, 2007). 

In the current study, the existence of a linear relationship between two 

variables was tested through a t-test. When a null hypothesis (there was 

no correlation) was rejected at α = 0.01 or 0.05 level; the result was 

concluded with 99% or 95% confidence, respectively. Hence, there was 

evidence of an association between the pair of variables (Berenson & 

Levine, 1996; Field, 2009; Pallant, 2007). The variable that was 

identified with significant associations to several other variables were 

further analysed through a regression process. The process reveals if it 

(as a criterion) could be predicted or explained by those variables (as 

predictors). 

Fourteen dimensions were used, in the current study, to test the 

hypotheses and answer the research questions. The outcome was: 

seven dimensions of national culture (NC); three of knowledge sharing 

means (KSM); two of knowledge sharing enablers (KSE); and two of 

knowledge sharing perceived (KSB). The correlation analysis was 

performed to identify aspects of the relationship among these 

dimensions. 

6.2.2  Regression analysis 

According to Tabachnick and Fidell (2007), multiple regression analysis 

is by far the most widely used, in the business and social sciences 

fields, to explore all types of dependent relationships. It is a powerful 

analytical tool that can be used to determine which specific 
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independent variables predict the variance of dependent variables 

selected by the researcher (Hair et al., 2006). 

A stepwise regression was chosen, for the current study, as the best 

analysis in light of the researcher’s lack of theoretical support for the 

direction of the relation (Field, 2009; Pallant, 2007). During the 

stepwise analysis, the predictor having the largest coefficient of 

correlation (r), with the criterion, was input into the regression model 

first. Next, the variable with the second largest r was into the model, 

while the third largest r was the last to be input into the model (Field, 

2009; Pallant, 2007). During the selection of the final significant 

regression models, the simplest regression model with the smallest  

mean square error S2, and the largest with the adjusted multiple 

coefficient of determination (Adj. R2), with both the F ratio for the 

significance of the overall model, and the t statistics for the significance 

of the regression coefficients (significant up to α = 0.05 level) (Bowerman 

et al., 1986; Field, 2009; Pallant, 2007), was chosen to predict each 

criterion. The final significant models had four predictors (PDI, IDV, 

MAS and LTO). 

The analyses ensured that the significant regression models satisfied 

the acceptable levels of Type I error, alpha (α) at least at the 0.05 level 

(Field, 2009; Pallant, 2007). This means that the probability of rejecting 

the null hypotheses, that, (1) all population regression coefficients were 

equal to zero; and (2) the individual population regression coefficient 

was equal to zero, when they were actually true was, at most, 5%. In 

the other words, the chance of the test showing statistical significance, 

when it actually was not present, was no more than 5% (Hair et al., 

2006). Hence, the analyses concluded that, with at least 95% 

confidence, that there were significant linear or multi-linear 

relationships between the predictors and the criterion in each 

significant regression model (Berenson & Levine, 1996; Field, 2009; 

Pallant, 2007). This Chapter presents the regression model for each 

criterion that was significant, at least at the α = 0.05 level. 
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Both the standardised and unstandardised regression coefficients are 

reported for the significant regression models. The unstandardised 

regression coefficient B was used to construct a regression equation 

(Field, 2009; Pallant, 2007), and to calculate the predicted values for 

each observation, as well as to express the expected change in the 

criterion variable for each unit change in the predictors. The 

standardised regression coefficients beta coefficient (β) was the 

coefficient that resulted from the standardised data (Field, 2009; Hair et 

al., 2006; Pallant, 2007). The β coefficient eliminated the problem of 

dealing with the different units of measurement; thus they reflected the 

relative impact on the criterion with a change in one standard deviation 

in either variable. In other words, based on the values of the β 

coefficients, the predicting power of the predictors, within a multiple 

regression model, could be compared, i.e. the larger the β coefficient 

value, then the larger the effect the predictor had on the prediction 

(Hair et al., 2006). Therefore, the β coefficient was particularly relevant 

to the current study, since determining the most influential variable 

was one of the study’s objectives. 

An Adj. R2 value indicates the percentage of the total variance of a 

criterion, as explained by the predictors in a regression model (Field, 

2009; Hair et al., 2006; Pallant, 2007). The Adj. R2 value is particularly 

useful in comparing across regression equations involving different 

numbers of predictors or different sample sizes; this is because it makes 

allowances for the specific number of predictors and the sample size 

upon which each model is based (Field, 2009; Hair et al., 2006; Pallant, 

2007). Therefore, the Adj. R2 values are reported in this chapter to 

indicate the degree to which a particular construct/factor/variable was 

predicted and explained by the other the constructs/factors; as well as 

to compare such degrees between the constructs/factors/variables. 

The study also used R2 and Adj. R2 values to specify the level of Type II 

error or beta (β). The Type II error is the probability of failing to reject 

the null hypothesis when it is actually false. 1- β, termed the power of 

the statistical inference test, is the probability of correctly rejecting the 
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null hypothesis when it should be rejected. Thus, power is the 

probability that statistical significance will be indicated if it is present 

(Hair et al., 2006). Power in multiple regression refers to the probability 

of detecting, as statistically significant, a specific level of R2 or a 

regression coefficient at a specified significant level for a specific sample 

size (Field, 2009; Hair et al., 2006; Pallant, 2007). The sample size has a 

direct and sizable impact on power (Field, 2009; Hair et al., 2006; 

Pallant, 2007). In the so-called ‘soft’ areas of behaviour science, the 

significant R2 values of 0.08 and 0.25 are suggested as benchmarks of 

‘medium’ and ‘large’ relationships, respectively, reflecting the magnitude 

of the relationships (Smithson, 2000; Sparrow & Pei-Chuan, 1998). 

Accordingly, the significant R2 values (> 0.08) of the regression models 

derived in this study were indicative of the existence of statistically 

significant relationships. 

The 203 cases in the data file satisfied the minimum sample size of 20 

for supporting the analysis of simple regression with a single predictor 

(Hair et al., 2006); the number of cases also satisfied the minimum 

sample size of 120 for supporting the case-to-predictor ratio of 40 to 1, 

as required by the stepwise regression analysis with three predictors 

(Tabachnick & Fidell, 2007). 

In the regression analyses reported in the following sections, the 

Mahalanobis distance values were inspected. This approach ensured 

that, at the 0.001 level, there were no multivariate outliers among the 

predictors, or that the outlier cases had no undue influence on the 

results for the selected model as whole. The normal probability plots 

suggested no major deviations from normality; and the scatter plots of 

residuals presented no nonlinear pattern, or pattern of increasing or 

decreasing residuals. Therefore, the results met the assumptions of 

linearity, homoscedasticity and independence of residuals (Hair et al., 

2006; Pallant, 2007). The Durbin-Watson values exceeded the upper 

critical level at both the 0.05 and 0.01 levels, showing no evidence of 

autocorrelation among the residuals (Berenson & Levine, 1996). Checks 
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were also undertaken to ensure that multicollinearity were absent from 

these selected models. 

6.3 Testing Hypotheses 

Three research hypotheses were presented in Chapter 3 (see Figure 

 6-1). They were developed to answer the following four research 

questions: 

 RQ1: How does the national culture influence staff preferences to 

knowledge sharing practices in the context of the procurement of 

public educational building projects in Saudi Arabia? 

 

 RQ2: What are the key culture dimensions affecting staff 

preferences to knowledge sharing practices in the context of the 

procurement of public educational building projects in Saudi 

Arabia? 

 

 RQ3: Do the key culture dimensions have positive or negative 

impacts on the staff preferences to knowledge sharing practices? 

 

 RQ4: What are the staff perceptions of preferred approaches to 

knowledge sharing practices? 

For this analysis, the independent variables were respondents’ NC, 

while the dependent variables were respondents’ preferences to KS 

practices. 

To test the hypotheses, correlation and multiple regression analyses 

were conducted with a 0.05 significant level. As presented in Chapter 3, 

the hypotheses are: 
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 H1: National culture (NC) is positively correlated with staff 

preference to knowledge sharing means (KSM). 

 H2: National culture (NC) is positively correlated with staff 

preference to knowledge sharing enablers (KSE). 

 H3: National culture (NC) is positively correlated with staff beliefs 

in knowledge sharing benefits (KSB). 

 H4: Knowledge sharing enablers (KSE) act as a mediator for the 

relationship between national culture (NC) and knowledge sharing 

benefits (KSB). 

 

 

 

Figure  6-1 Conceptual model and hypotheses 
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6.3.1  Testing the influence of national culture on knowledge 
sharing means 

The first hypothesis (H1) is linked to the relationships between the 

national culture (NC) and knowledge sharing means (KSM. 

6.3.1.1 Correlation analyses 

As presented in Table  6-1, the Pearson correlation r value between the 

NC and KSM constructs was 0.45. The result reflected a moderate 

positive correlation between NC and KSM, while the r values were 

significant at the 0.01 level (2-tailed). 

Additionally, the correlation analyses on the individual factors of these 

two constructs (see Table 6-2) revealed that all the factors within the 

KSM construct had positive correlations with the three factors of the NC 

construct, namely: the power distance index (PDI); the individualism 

index (IDV); and the masculinity index (MAS). Further, personal 

interaction (PI) was the only factor, within the KSM construct, that had 

a moderate and weak positive correlation with five of the NC’s factors 

(PDI, IDV, MAS, long term orientation index (LTO), and monumentalism 

index (MON)), and positive r correlation values of 0.37, 0.31, 0.36, 0.35 

and 0.24, respectively. Furthermore, the other two factors of the KSM 

construct, transfer means (TM) and formal communication channels 

(FCC), had a weak positive correlation with PDI, IDV and MAS. 

The correlation analyses on the variables of the KSM construct and the 

factors of the NC construct (see Table 6-3) suggested the strongest 

factors were PDI and MAS, each of them correlated significantly with 9 

out of the 19 dependent KSM preference variables. Also, IDV and LTO 

had correlated significantly with 6 and 5 variables, respectively. 

However, Indulgence vs. restraint index (IVR) and MON had only 

correlated significantly with one variable for each. Finally, UAI had not 

correlated significantly with any KSM preference variables. 
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These findings suggest that the KSM construct appears to have a 

moderate association with the NC construct and its factors. In addition, 

all factors of the KSM were significantly correlated with three factors of 

the NC construct at the 0.01 level (2-tailed). These results supported 

the nomological validity of the scales of these two constructs (Wang & 

Netemeyer, 2004). 

 Table  6-1 Correlation between NC and KSM constructs 

Construct  
Pearson Correlation 

NC 

Knowledge sharing means (KSM)  0.45** 

** Correlation is significant at the 0.01 level (2-tailed). 

 

Table  6-2 Correlations between NC and KSM factors 

KSM / NC PDI IDV MAS UAI LTO IVR MON 

Personal interaction (PI) 0.37** 0.31** 0.36**  0.35**  0.24** 

Transfer means (TM) 0.25** 0.20* 0.26**     

Formal communication channels 
(FCC) 0.22** 0.25** 0.28**     

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
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Table  6-3 Correlations: NC factors with KSM variables 

KSM / NC PDI IDV MAS UAI LTO IVR MON 

K1. Post project workshops for KS           0.23**  0.21**     

K2. Managers giving seminars regularly    0.22**     

K3.Presentations after conferences for 
colleagues         

K4. Brainstorming to solve new 
problems 0.27** 0.23** 0.27**     

K5. Formal discussion for KS  0.22** 0.28**     

K6. Teamwork tasks      0.20**  

K7. High level of face-to-face interaction 0.24** 0.24** 0.28**     

K8. Formal feedback   0.20**      

K9. SK within the whole department 0.21** 0.25** 0.26**  0.29**   

K10. Working on more than one project 
at a time     0.23**   

K11. KS is an ongoing activity  0.24**       

K12. Participate in the decision-making 
process  0.25**  0.28**  0.20**   

K13. Site visiting to enable KS   0.20**     

K14. Share office space 0.21**    0.23**   

K15. Utilise past experience as a 
knowledge source  0.26**       

K16. Critical review of the documents of 
project        

K17. Preparing project lessons learned 
report       0.21** 

K18. Written communication in KS 0.20**       

K19. Knowing who to contact when 
seeking knowledge    0.25** 0.22**  0.20**   

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 

 

6.3.1.2 Testing the assumption of multiple regression 

The next research issue was to identify the potential power of the 

national culture (NC) construct, and its factors, upon the intensity of 

the knowledge sharing means (KSM). Figure  6-2 shows that the points 

are randomly and evenly dispersed throughout the scatterplot. This 
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pattern indicates a situation in which the assumption of linearity and 

homoscedasticity have been met (Hair et al., 2006). As presented in 

Table  6-4, The Durbin-Watson values ranged from 1.73 to 2.05 (close to 

2.00), and were indicative of no evidence of autocorrelation among the 

residuals at the 0.01 level (Berenson & Levine, 1996; Pallant, 2007; 

Tabachnick & Fidell, 2007). Also, multicollinearity was absent from 

these selected regression models, where the tolerance values ranged 

from 0.46 to 0.95 (> 0.1), and the variance inflation factor (VIF) ranged 

from 1.05 to 2.15 (<10) (Pallant, 2007). Additionally, the inspection of 

Cook’s Distance (maximum = 0.067 < 1.00) suggested no potential 

problems with the outliers (Tabachnick & Fidell, 2007).  

 

Figure  6-2 Scatterplot national culture (NC) vs KSM 

 

6.3.1.1 Regression analyses 

The regression analyses were carried out to establish, firstly, if the NC 

factors, in particular, PDI, IDV, MAS and LTO, could be used to predict 

the variance of the KSM factors, (personal interaction (PI), transfer 

means (TM) and formal communication channels (FCC)). Secondly, the 

analyses were undertaken to establish if the factors had enough 
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predicting power, and whether they had the ability to explain each 

other’s variance. 

As presented in Table  6-4 (the table is located at the end of the section), 

the regression analyses revealed that the NC predicted and explained 20 

% of variance of KSM, with adjusted R² values significant at the 0.005 

level. This finding suggests that NC was positively correlated to KSM; 

and the association was strong enough to support the statistically 

significant predicting power of NC upon the variance of KSM. The valid 

regression model was found to have a significant F-value of 51.09 and a 

significant t-value of 7.15, both at the 0.005 level. The results suggest 

that national culture was positively correlated to knowledge sharing 

means (KSM), and thus supported hypothesis H1 of the research. 

A more detailed picture of the relationship between the NC and the KSM 

factors was revealed in the findings of the regression analyses at the 

factor level; these results are presented in Table  6-5. The findings 

revealed that the NC factors (PDI, IDV, MAS and LTO) predict and 

explain 24%, 9%, and 8% of the variance of PI, TM and FCC, 

respectively. These adjusted R² values were significant at the 0.005 

level, with a power of 0.80 (Jaccard & Becker, 1997). Additionally, the 

results of t-values indicated that MAS was a significant predictor of all 

KSM factors. The LTO was also a significant predictor of PI and TM. 

Furthermore, the PDI was only a significant predictor of the PI. 

Nevertheless, the IDV had no significant predicting power on any of the 

KSM factors. 

 The regression analyses on the variables of the KSM construct and the 

factors of the NC construct (see Table  6-6) identified that 13 of the 19 

KSM variables were significantly linked to NC factors. The value 

orientations predicted more than 8% of the variance, when restricting 

attention to the most important of these relationships. Additionally, 

nine variables predicted a variance range from 8% to 14%. In fact, all 

the KSM variables were significantly linked to the NC factors, except for 

K3, K6, K13, K16, K17, and K18. 
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These findings suggest that the national culture (NC) construct had a 

moderate association with the knowledge sharing means (KSM) 

constructs, factors and variables. Within the NC construct, MAS was 

the only factor that had statistically significant predicting power over 

the variance of all three KSM factors. Further, the LTO also had a 

statistically significant predicting power over the variance of TM and 

FCC. However, the PDI had statistically significant predicting power 

over the variance of the PI factor only. Nevertheless, the predicting level 

ranged from 8% to 24%, being marginally significant at the 0.005 level. 

Based on these findings, it can be concluded that the NC is related to 

the KSM; and thus, hypotheses H1 is supported. 
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Table  6-4 Regression model of the relationships between NC and KSM constructs 

Criterion 

Predictors 
Unstandardised Coefficient B (Std. error)/ 

Standardised Coefficient β (t statistic) 

 
Model Summary 

NC R R2 Adj.R2 F Durbin-
Watson 

Knowledge sharing means (KSM) 0.45 (0.06)/ 
0.45 (7.15***) 0.45 0.20 0.20 51.09*** 1.94 

 

Table  6-5 Regression model of the relationships between NC and KSM factorss 

Criterion 

Predictors 
Unstandardised Coefficient B (Std. error)/ 

Standardised Coefficient β (t statistic) 

 
Model Summary 

PDI IDV MAS LTO R R2 Adj.R2 F Durbin-
Watson 

Knowledge sharing means 
(KSM) 
 

          

Personal interaction (PI) 
 

0.18(0.08)/ 
0.18(2.32*)  0.23(0.09)/ 

0.23(2.52**) 
0.29(0.06)/ 

0.29(4.58***) 0.50 0.25 0.24 16.58*** 1.73 

Transfer means (TM) 
   0.22(0.10)/ 

0.22(2.28*) 
0.15(0.07)/ 
0.15(2.14*) 0.32 0.10 0.09 5.75*** 1.85 

Formal communication 
channels (FCC) 
 

  0.19(0.10)/ 
0.19(1.91*)  0.31 0.10 0.08 5.32*** 2.05 

Notes: ***: Significant at the 0.005 level; **: Significant at the 0.01 level; *: Significant at the 0.05 level. 
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Table  6-6 Regression model of the relationships between NC factors and 
KSM variables 

Dependent variables PDI IDV MAS LTO R^2 F 

K1. Post project workshops for KS       0.07 3.66** 

K2. Managers giving seminars 
regularly    0.29*  0.07 3.78** 

K3.Presentations after conferences 
for colleagues        

K4. Brainstorming to solve new 
problems     0.10 5.40*** 

K5. Formal discussion for KS   0.24**  0.08 4.37** 

K6. Teamwork tasks       

K7. High level of face-to-face 
interaction   0.20*  0.10 5.32*** 

K8. Formal feedback      0.05 2.69* 

K9. SK within the whole 
department    0.25*** 0.14 8.12*** 

K10. Working on more than one 
project at a time  -0.18*  0.23** 0.08 4.12** 

K11. KS is an ongoing activity  0.20*   0.13* 0.07 3.89** 

K12. Participate in the decision-
making process    0.27** 0.17** 0.12 6.86*** 

K13. Site visiting to enable KS       

K14. Share office space 0.17*   0.20** 0.08 4.32** 

K15. Utilise past experience as a 
knowledge source  0.27**    0.08 4.07** 

K16. Critical review of the 
documents of project       

K17. Preparing project lessons 
learned report       

K18. Written communication in KS       

K19. Knowing who to contact when 
seeking knowledge    0.18*  0.17** 0.09 5.11** 

***: Significant at the 0.005 level; **: Significant at the 0.01 level;  

*: Significant at the 0.05 level. 
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6.3.2  Testing the influence of national culture on knowledge 
sharing enablers 

The second hypothesis concerns the relationships between the 

national culture (NC) and the knowledge sharing enablers (KSE), 

derived from the literature review; (H2): National culture (NC) is 

positively correlated with staff preference to knowledge sharing 

enablers (KSE). 

6.3.2.1 Correlation analyses 

As presented in Table  6-7, the Pearson correlation r value between the 

NC construct and KSE construct was 0.25, reflecting a weak positive 

correlation between NC and KSE, and r values were significant at the 

0.01 level (2-tailed). 

Additionally, the correlation analyses on the factors of these two 

constructs (see Table  6-8) reveals that both factors, within the KSE 

construct (technical enablers (TE) and human resource enablers 

(HRE)), had a weak positive correlation with two factors from the NC 

construct (PDI and MAS). The correlations were significant at the 0.01 

level.  The TE was positively correlated with the PDI and MAS, with r 

correlation values of 0.24 and 0.25, respectively. Furthermore, the 

HRE was positively correlated with the PDI and MAS, with r 

correlation values of 0.20 and 0.24, respectively. 

The correlation analyses on the variables of the KSE construct and the 

factors of the NC construct (see Table  6-9) suggest that the strongest 

factors were MAS, which correlated significantly with 9 out of the 10 

dependent KSE preference variables. Also, the PDI had correlated 

significantly with five of them. However, the IDV only correlated 

significantly with three variables of the 10 dependent KSE preference 

variables. The MON correlated significantly with only one variable. 

Lastly, the UAI, LTO and IVR did not correlate significantly with any 

KSM preference variables. 
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These findings suggest that the KSE construct has a weak association 

with the NC construct and its factors. It also appears that all the 

factors of the KSE were significantly correlated with two factors of the 

NC construct; thus, the results support the nomological validity of the 

scales for the two constructs (Wang & Netemeyer, 2004). 

Table  6-7 Correlation between NC and KSE constructs 

Construct  
Pearson Correlation 

NC 

Knowledge sharing enabler (KSE)  0.25** 

** Correlation is significant at the 0.01 level (2-tailed). 

Table  6-8 Correlations between NC and KSE factors 

KSE / NC PDI IDV MAS UAI LTO IVR MON 

Technical enablers (TE) 0.24** 0.17* 0.25**     

Human resource enablers (HRE) 0.20** 0.15* 0.24**     
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 

Table  6-9 Correlations: NC factors with KSE variables 

KSM / NC PDI IDV MAS UAI LTO IVR MON 

K20. Consulting professional Magazines 
and Journals 0.22** 0.20** 0.24**     

K21. Using Internet and email for KS  0.20** 0.23**     

K22. Access Database of knowledge  
available to the public   0.20**     

K23. Keep and access Database about 
Contractors and Consultants 0.25**  0.20**     

K24. Keep and access Database 
containing information about Suppliers 0.20*  0.20**     

K25. Encouragement to attend training   0.25**    0.22** 

K26. Strong management support to KS 0.23** 0.20** 0.25**     

K27. Encouragement and incentives to 
facilitate KS   0.20**     

K28. Warning if someone does not share 
project knowledge   0.20**     

K29. Encouragement to adopt teamwork 
approach 0.23**       

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
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6.3.2.2 Testing the assumption of multiple regression 

In the scatterplot of the NC construct regression on the KSE construct 

(Figure  6-3), the points appear randomly and evenly dispersed 

throughout the scatterplot. This pattern illustrates a situation in 

which the assumption of linearity and homoscedasticity have been 

met (Hair et al., 2006). As presented in  

Table  6-11, The Durbin-Watson values were 1.98 and 1.99 (close to 

2.00), indicative of no evidence of autocorrelation among the residuals 

at the 0.01 level (Berenson & Levine, 1996; Pallant, 2007; Tabachnick 

& Fidell, 2007). Additionally, multicollinearity was absent from these 

selected regression models, where the tolerance values ranged from 

0.47 to 0.65 (> 0.1), and the variance inflation factor (VIF) ranged from 

1.54 to 2.14 (<10) (Pallant, 2007). Further, the inspection of Cook’s 

Distance (maximum = 0.059 < 1.00) suggests no potential problems 

with the outliers (Tabachnick & Fidell, 2007). 

 

Figure  6-3 Scatterplot national culture (NC) vs KSE 
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6.3.2.3 Regression analyses 

The regression analyses was carried out to identify, firstly, if the NC 

factors, in particular, PDI, IDV and MAS, could be used to predict the 

variance of the KSE factors, the technical enablers (TE), and the 

human resource enablers (HRE). Secondly, the analyses sought to 

discover if the factors had enough predicting power, and if they 

explained each other’s variance. 

As presented in Table  6-10, the regression analyses revealed that the 

NC predicted and explained 6% of the variance of the KSE, with 

adjusted R² values being significant at the 0.005 level. The findings 

suggest that the NC was positively correlated to the KSE, and that the 

association was strong enough to support the statistically significant 

predicting power of the NC upon the variance of the KSE. The valid 

regression model was found to have a significant F-value of 13.24, as 

well as a significant t-value of 3.64, both being at the 0.005 level. The 

results also suggest that the NC was positively correlated to the 

knowledge sharing enablers (KSE); thus, hypothesis H2 is supported. 

The more detailed picture of the relationship between the NC and the 

KSM factors was revealed by the findings of the regression analyses at 

the factor level (see Table  6-11). The findings reveal that the NC factors 

(PDI, IDV and MAS) predict and explain 8% of the variance of both the 

TE and HRE. These adjusted R² values were significant at the 0.005 

level with the power of 0.80 (Jaccard & Becker, 1997). Additionally, 

the results of the t-values indicate that MAS is a significant predictor 

of both KSE factors. However, the PDI is a significant predictor of TE 

only. In contrast, the IDV had no significant predicting power on any 

of the KSE factors. 

The regression analyses on the variables of the KSE construct and the 

factors of the NC construct (see Table  6-12) suggest that all 10 of the 

KSE variables were statistically significantly linked to the NC. Six of 
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the KSE variables were significantly linked to the MAS factor, with two 

being significantly linked to the PDI factor. All variables, however, had 

a low predicted variance, range from 4% to 7%. 

These findings suggest that the national culture (NC) construct has a 

weak association with the knowledge sharing enablers (KSE) 

constructs, factors and variables. Within the NC construct, MAS was 

the only factor that had statistically significant predicting power over 

the variance of both KSE factors. The PDI also had statistically 

significant predicting power over the variance of the TE. However, the 

predicting level ranged from 4% to 7%, marginally significant at the 

0.005 level. Based on these findings, it can be concluded that the NC 

is related to the KSE and, thus, hypotheses H2 is supported, albeit not 

strongly. 
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Table  6-10 Regression model of the relationships between NC and KSE constructs 

Criterion 

Predictors 
Unstandardised Coefficient B (Std. error)/ 

Standardised Coefficient β (t statistic) 

 
Model Summary 

NC R R2 Adj.R2 F Durbin-
Watson 

Knowledge sharing enablers  (KSE) 0.25 (0.07)/ 
0.25 (3.64***) 0.25 0.06 0.06 13.24*** 2.02 

 

Table  6-11 Regression model of the relationships between NC and KSE factors 

Criterion 

Predictors 
Unstandardised Coefficient B (Std. error)/ 

Standardised Coefficient β (t statistic) 
 

Model Summary 

PDI IDV MAS R R2 Adj.R2 F Durbin-
Watson 

Knowledge sharing 
enablers (KSE)           

Technical enablers (TE) 0.15(0.09)/ 
0.15 (1.78*)  0.19(0.10)/ 

0.19(1.90*) 0.28 0.08 0.07 5.51*** 1.98 

HR enablers (HRE)   0.22(0.10)/ 
0.22(2.21*) 0.28 0.08 0.06 4.19** 1.99 

Notes: ***: Significant at the 0.005 level; **: Significant at the 0.01 level; *: Significant at the 0.05 level. 
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Table  6-12 Regression model of the relationships between NC factors 
and KSE variables 

6.3.3  Testing the influence of national culture on knowledge 
sharing benefits 

The third hypothesis ((H3): National culture (NC) is positively 

correlated with staff beliefs in knowledge sharing benefits (KSB)) 

Dependent variables PDI IDV MAS  R^2 F 

K20. Consulting professional 
Magazines and Journals     0.07 5.05** 

K21. Using Internet and email 
for KS     0.06 4.15** 

K22. Access Database of 
knowledge  available to the 
public 

  0.20*  0.04 3.09* 

K23. Keep and access 
Database of information about 
Contractors and Consultants 

0.23**    0.07 5.01** 

K24. Keep and access 
Database containing 
information about Suppliers 

  0.18*  0.05 3.72** 

K25. Encouragement to attend 
training   0.29**  0.07 4.68** 

K26. Strong management 
support to KS   0.17*  0.07 5.13** 

K27. Encouragement and 
incentives to facilitate KS   0.17*  0.04 2.78* 

K28. Warning if someone does 
not share project knowledge   0.20*  0.05 3.42* 

K29. Encouragement to adopt 
teamwork approach 0.25**    0.06 4.07** 

***: Significant at the 0.005 level; **: Significant at the 0.01 level;  

*: Significant at the 0.05 level. 
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addresses the relationships between the national culture (NC) and 

knowledge sharing benefits (KSB) derived from the literature review. 

6.3.3.1 Correlation analyses 

As presented in Table  6-13, the Pearson correlation r value between 

the NC construct and the KSB construct was 0.26, reflecting a weak 

positive correlation between NC and KSB; the r values were significant 

at the 0.01 level (2-tailed). 

Additionally, the correlation analyses on the factors (see Table  6-14) of 

these two constructs revealed that both factors, within the KSB 

construct (perceived benefits (PB) and self perceived role (SPR)), had a 

weak positive correlation with only two factors of the NC construct 

(PDI and MAS); the correlations were significant at the 0.01 level. The 

PB was positively correlated with the PDI and MAS, with r correlation 

values of 0.20. Furthermore, the SPR was positively correlated with 

the PDI and MAS, with r correlation values of 0.26 and 0.30, 

respectively. 

The correlation analyses on the variables of the KSB construct and the 

factors of the NC construct (see Table  6-15) suggest that the strongest 

factors were the MAS, which correlated significantly with 10 of the 12 

dependent KSB variables. Also, the PDI had correlated significantly 

with six of the variables. However, the IDV had only correlated 

significantly with four variables of the 11 dependent KSB variables. 

The MON and IVR had only correlated significantly with one variable. 

Lastly, the UAI and the LTO had not correlated significantly with any 

KSB variables. 

These findings suggest that the KSB constructs had a weak 

association with the NC construct and its factors. In addition, all  the 

KSE factors were significantly correlated with two factors of the NC 

construct, at the 0.01 level (2-tailed); thus, the nomological validity of 
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the scales of these two constructs  were supported (Wang & 

Netemeyer, 2004). 

Table  6-13 Correlation between NC and KSB constructs 

Construct  Pearson Correlation 
NC 

Knowledge Sharing Perceived (KSB)  0.26** 

** Correlation is significant at the 0.01 level (2-tailed). 

Table  6-14 Correlations between NC and KSB factors 

KSB / NC PDI IDV MAS UAI LTO IVR MON 

Perceived benefits (PB) 0.20**  0.20*     

Self perceived role (SPR) 0.26** 0.17* 0.30**     
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 

Table  6-15 Correlations: NC factors with KSB variables 

KSB / NC PDI IDV MAS UAI LTO IVR MON 

K30. Share knowledge  with whom I trust      0.23**  

K31. Keep abreast with the knowledge made 
available to my colleagues 0.29**  0.28**     

K32. Believe in others' good intentions  0.24** 0.26**    0.24** 

K33. KS is a part of my professional duties 0.21** 0.25** 0.27**     

K34. Curious of what other colleges are doing 
in their projects   0.21**     

K35. Believe in the benefits of KS 0.23**  0.26**     

K36. Believe that KS helps to solve project 
related problems 0.29** 0.20** 0.28**     

K37. Believe that KS contributes to reducing 
project cost 0.22**       

K38. Believe that KS contributes to avoiding 
repeated mistakes   0.22**     

K39. Believe that KS contributes to avoiding 
unnecessary work   0.20**     

K40. Believe that KS contributes to enhance 
Quality  0.26** 0.27**     

K41. Believe that KS contributes to reduce 
the number of change orders 0.27**       

* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
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6.3.3.2 Testing the assumption of multiple regression 

Figure  6-4 shows that, when testing the assumptions of the multiple 

regressions, the points were randomly and evenly dispersed 

throughout the scatterplot. This pattern indicates a situation in which 

the assumption of linearity and homoscedasticity have been met (Hair 

et al., 2006). As presented in Table  6-17, The Durbin-Watson values 

were 1.5 to 1.84, and indicated no evidence of autocorrelation among 

the residuals at the 0.05 level (Berenson & Levine, 1996; Pallant, 

2007; Tabachnick & Fidell, 2007). Also, multicollinearity was absent 

from these selected regression models, where the tolerance values 

ranged from 0.46 to 0.64 (> 0.1), and the variance inflation factor (VIF) 

ranged from 1.55 to 2.15 (<10) (Pallant, 2007). Additionally, the 

inspection of Cook’s Distance (maximum = 0.08 < 1.00) suggested no 

potential problems with the outliers (Tabachnick & Fidell, 2007). 

 

Figure  6-4 Scatterplot national culture (NC) vs KSB 
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6.3.3.3 Regression analyses 

The regression analyses were carried out to establish, firstly, if the NC 

factors, in particular, the PDI, IDV and MAS, could be used to predict 

the variance of the KSB factors, the perceived benefits (PB), and the 

self perceived role (SPR). Secondly, the analyses were also undertaken 

to identify whether the factors had enough predicting power, and 

explained each other’s variance. 

As presented in Table  6-16, the regression analyses revealed that the 

NC predicted and explained 6% of variance of the KSB, with adjusted 

R² values significant at the 0.005 level. This finding suggested that the 

NC was positively correlated to the KSB. Further, the association was 

strong enough to support the statistically significant predicting power 

of the NC upon the variance of KSB. The valid regression model was 

found to have a significant F-value of 14.42 and a significant t-value of 

3.80, both at the 0.005 level. The results suggest that the national 

culture (NC) was positively correlated to the knowledge sharing 

enablers (KSB); thus, hypothesis H3 is supported. 

A more detailed picture of the relationship between the NC and the 

KSB factors was revealed in the findings of the regression analyses at 

the factor level; these results are presented in Table 6-17. Further, the 

findings revealed that the NC factors (PDI, IDV and MAS) predicted 

and explained 4% and 11% of the variance of PB and SPR, 

respectively. These adjusted R² values were significant at the 0.005 

level, with the power of 0.80 (Jaccard & Becker, 1997). Additionally, 

the results of the t-values indicated that SPR were significant, as 

predicted by both the MAS and PDI factors. In contrast, the PB had no 

significant predicting power on any of the NC factors. 

The regression analyses on the variables of the KSB construct and the 

factors of the NC construct (see Table  6-18) identifies that 11 of the 12 

KSB variables were significantly linked to the NC. Further, seven of 
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the KSB variables were significantly linked to the MAS factor and five 

were significantly linked to the PDI factor. However, only one KSB 

variable was significantly linked to the IDV factor. Restricting attention 

to the most important of these relationships, where the value 

orientations predict above 8% of variance, seven variables of the KSB 

predicted variance a range from 8% to 11%. 

The above findings suggest that the national culture (NC) construct 

has a weak association with the perceived knowledge sharing benefit 

(KSB) constructs, factors and variables. Within the KSB construct, the 

SPR was the only factor that had a statistically significant prediction 

by the PDI and MAS. Nevertheless, the predicting level was 10%, 

marginally significant at the 0.005 level. Based on these findings, it 

can be concluded that the NC is related to the KSB; thus, hypotheses 

H3 is supported, albeit not strongly. 



 

 

186 

Table  6-16 Regression model of the relationships between NC and KSB constructs 

Criterion 

Predictors 
Unstandardised Coefficient B (Std. error)/ 

Standardised Coefficient β (t statistic) 

 
Model Summary 

NC R R2 Adj.R2 F Durbin-
Watson 

Knowledge sharing benefits (KSB) 0.26 (0.07)/ 
0.26(3.80***) 0.26 0.07 0.06 14.42*** 1.85 

 

Table  6-17 Regression model of the relationships between NC and KSB factors 

Criterion 

Predictors 
Unstandardised Coefficient B (Std. error)/ 

Standardised Coefficient β (t statistic) 
 

Model Summary 

PDI IDV MAS  R R2 Adj.R2 F Durbin-
Watson 

Knowledge sharing benefits 
(KSB)           

Perceived benefits (PB)     0.20 0.04 0.03 2.44* 1.50 

Self perceived role (SPR) 0.15(0.08)/ 
0.15(1.84*)  0.30(0.10)/ 

0.30(3.01**)  0.33 0.11 0.10 8.22*** 1.84 

Notes: ***: Significant at the 0.005 level; **: Significant at the 0.01 level; *: Significant at the 0.05 level. 
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Table  6-18 Regression model of the relationships between NC factor and 
KSB variables  

  

Dependent variables PDI IDV MAS  R^2 F 

K30. Share knowledge  with 
whom I trust                                     

K31. Keep abreast with the 
knowledge made available to my 
colleagues 

0.22**  0.25**  0.11 8.46*** 

K32. Believe in others' good 
intentions   0.24**  0.10 6.46*** 

K33. KS is a part of my 
professional duties     0.08 5.94*** 

K34. Curious of what other 
colleges are doing in their 
projects 

  0.24**  0.05 3.56** 

K35. Believe in the benefits of 
KS 0.16* -0.20* 0.30**  0.10 7.20*** 

K36. Believe that KS helps to 
solve project related problems 0.21**  0.19*  0.10 7.73*** 

K37. Believe that KS contributes 
to reducing project cost 0.18*    0.05 3.58** 

K38. Believe that KS contributes 
to avoiding repeated mistakes   0.23**  0.05 3.40** 

K39. Believe that KS contributes 
to avoiding unnecessary work     0.04 2.90* 

K40. Believe that KS contributes 
to enhance Quality   0.18*  0.09 6.20*** 

K41. Believe that KS contributes 
to reduce the number of change 
orders 

0.26**    0.08 5.12*** 

***: Significant at the 0.005 level; **: Significant at the 0.01 level;  

*: Significant at the 0.05 level. 
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6.4 Mediating Role of the KSE Construct 

The fourth hypotheses (H4: (Knowledge sharing enablers (KSE) act as a 

mediator for the relationship between national culture (NC) and 

knowledge sharing benefits (KSB)) derived from the literature review. In 

testing for the mediating role of the KSE construct, the relationships 

amongst the variables need to satisfy a number of conditions: (1) the 

independent variable must influence the dependent variable; (2) the 

independent variable must influence the mediator; (3) the mediator 

must influence the dependent variable; and (4) the effect of the 

independent variable on the dependent variable must diminish after 

controlling for the effects of the mediator (Baron & Kenny, 1986; Sarkis 

et al., 2010; Tepper et al., 1996). 

If all of these conditions are satisfied, and the influence of the 

independent variable becomes non-significant in the presence of the 

mediator, the effects of the independent variable are said to be “fully” or 

“completely” mediated by the mediator. However, if all of the conditions 

are satisfied, but the influence of the independent variable remains 

significant in the presence of the mediator, the effects of the 

independent variable are said to be “partially’” mediated. If any of these 

conditions are not satisfied, there is no mediation (Baron & Kenny, 

1986; Sarkis et al., 2010; Tepper et al., 1996). 

Additionally, the mediation test may be conducted using correlation 

statistics and various methods of regression and hierarchical regression 

(da Silveira & Arkader, 2007; Ho et al., 2001; Sarkis et al., 2010). 

Sometimes, the regression approaches used for the mediation test 

cause problems related to the measurement error in mediator variable 

scores, resulting in difficulties in modelling causation and possible 

reverse causation (Hopwood, 2007; Sarkis et al., 2010). To help remedy 

these problems, the use of structural equation modelling (SEM) has 

been recommended. SEM attenuates this problem by reducing the 

measurement error through the application of latent variables. These 
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latent traits of SEM also attenuate concerns that the method effects 

may be confused with actual substantive results, especially when 

testing for mediation (Holmbeck, 1997; Hopwood, 2007; Sarkis et al., 

2010). 

6.4.1  SEM overview 

Structural Equation Modelling (SEM) is a technique that is extended 

from multivariate analyses, such as regression analysis. In SEM, the 

multiple indicators (observed variables) are used to measure the 

unobserved variables (constructs), taking into account the 

measurement errors when statistically analysing the data (Hair et al., 

2006). Further, SEM is used to determine the validity of a theoretical (a 

priori) model by identifying, estimating and evaluating the linear 

relationships among a set of observed and unobserved variables (Shah 

& Goldstein, 2006). Indeed, SEM provides a basis for hypothesis testing 

by estimating the path coefficients of the causal links of the linear 

relationships amongst the observed and observed variables (Byrne, 

2001). 

In a SEM analysis, the analysed model is considered as the combination 

of a measurement model and a structural model (Figure  6-5). The 

measurement model represents the relationships between the variables 

and the constructs, to determine whether the constructs are accurately 

measured (Hair et al., 2006; Mohamed, 2003). In the structural model, 

the relationships between the constructs are represented in order to 

test the hypothesised directional relationships. In the current study, 

SEM has been used to explore the mediating role of the knowledge 

sharing enablers construct (KSE). A two-step modelling approach has 

been followed. First, the entire measurement model was specified and 

assessed to establish its validity and unidimensionality. Second, the 

structural model was tested to examine the directional relationships 

between the constructs. In both steps the model fit indices and 

parameter estimates were evaluated, with similar procedures and 

criteria as employed in the CFA discussed in Chapter 5. 
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Figure  6-5 Two key SEM components 

6.4.2  Measurement Model Assessment 

6.4.2.1 Specification and assessment criteria 

Achieving a valid and unidimensional measurement is a crucial step in 

theoretical model testing and development (Anderson & Gerbing, 1982; 

Hunter & Gerbing, 1982). The measurement model specifies the 

hypothesised relations of the observed variables to the underlying 

construct, allowing the constructs to be intercorrelated freely (Anderson 

& Gerbing, 1988). The first step in the two-step modelling approach is 

to specify the measurement model to assess its validity and 

unidimensionality. In the current study, the measurement model was 

developed by integrating three CFA models (NC, KSE and KSB) 

(presented in Chapter 5) into a single model (see Figure  6-6). The model 

is composed of three layers: (1) the indicators, connoting the measured 

variables (items); (2) the first-order factors, representing the underlying 

factors identified from the factor analysis; and (3) the second-order 

factors, representing the underlying constructs. 

(a) Measurement model (b) Structural model 

Note: For clarity, variables are not shown 
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The measurement model was assessed using the goodness-of-fit (GOF) 

tests, as was undertaken for the CFA assessment discussed in the 

previous chapter. The absolute fit indices, incremental fit indices, and 

parsimony fit indices were used to evaluate the measurement model. 

According to Hair et al. (2006), the following GOF tests are sufficient to 

assess the measurement model: χ2, degree of freedom df, χ2/df, GFI, 

TLI, CFI, IFI, RMR, and RMSEA. 

• χ2/ df  < 3.0 (Byrne, 2001; Hair et al., 2006; Kline, 2005);  

• GFI > 0.8 (Dawes et al., 1998; Sarkis et al., 2010) 

• TLI, CFI, and IFI > 0.90 (Byrne, 2001; Garson, 2007; Hair et al., 

2006; Hoyle & Panter, 1995) ; and 

• RMR < 0.05, RMSEA < 0.08 (Byrne, 2001; Garson, 2007; Hair et 

al., 2006). 

The model fit indices and the parameter estimates were evaluated with 

similar procedures and criteria as employed in the CFA assessment (see 

Chapter 5). 

6.4.2.2 Measurement Model Results 

The results of the measurement model assessment, presented in Figure 

 6-6, were evaluated against the criteria listed above. The model yielded 

an acceptable level of fit:  χ2 = 591.242; df = 394; χ2/df = 1.50; GFI = 

0.84; TLI = 0.88; CFI = 0.89; IFI = 0.90; RMR = 0.03 RMSEA = 0.05. 

Except for one indicator, all the indicators (factors) had a significant 

loading (p < 0.01) on their respective constructs. Furthermore, all of the 

correlation coefficients between each pair of the constructs were less 

than 0.850, suggesting an adequate discriminant validity (Kline, 2005). 
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Figure  6-6 Measurement model 

6.4.3  Structural model assessment 

After the assessment and establishment of the validity and 

unidimensionality of the measurement model, the structural model was 

assessed to examine the relationships between its constructs. The 

structural model was designed by replacing all double-headed arrows 

(representing the correlations between the constructs) by single-headed 

(causal) arrows. These causal arrows signified the hypothesised 

relationships between the constructs, as presented in the conceptual 

model. Figure  6-7 shows the full structural model, delineating the factor 
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Model fit indices: 

χ2 = 591.242; df = 394; χ2/df = 1.50; GFI = 0.84;    
TLI = 0.88; CFI = 0.89; IFI = 0.90; RMR = 0.031; 
RMSEA= 0.05 

** p < 0.01; ***p < 0.001; n.s. Not significant.  

0.45** 

0.74*** 
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structures and the hypothesised relationships. Overall, the model 

specified the NC as an exogenous (independent) construct, whereas the 

KSE and the KSB were specified as endogenous (dependent) constructs. 

The assessment procedure for the structural model included an 

examination of the model fit indices and the standardised path 

coefficients. This approach was taken to provide a basis upon which to 

accept or reject the hypothesised relationships. The criteria for the 

model fit indices adopted in this analysis were similar to those used in 

the measurement model assessment. For the hypothesised relationships 

to be supported, the standardised path coefficients were required to be 

significant at the p < 0.05 level, and greater than 0.30 to be considered 

meaningful (Byrne, 2001). 

 

Figure  6-7 Initial structural model 

6.4.4  Exploring the mediating role of KSE construct 

According to Baron and Kenny (1986), a given variable may be said to 

function as a mediator to the extent that it accounts for the relationship 

between the predictor and the criterion. In other words, a mediator 

explains ‘how’ or ‘why’ one variable holds certain effects on another 

variable or variables (Frazier et al., 2004). As reported above, many 

authors (Holmbeck, 1997; Hopwood, 2007; Sarkis et al., 2010) 

recommend using SEM to test the mediating effects, and to distinguish 
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them from the indirect effects. Such a recommendation is made as there 

is an important distinction between them, and this distinction may 

significantly affect the validity of the interpretations. In the case of an 

indirect effect, the direct path between the predictor and the outcome 

variable is not significant (that is, the correlation between both variables 

is not significant), however, the paths between the predictor to the 

mediator, and the mediator to the outcome variable, are significant. In 

this case, the mediator does not account for the relationship between 

the predictor and the outcome variable. Nevertheless, in relation to the 

mediating effect, the direct path from the predictor to the outcome 

variable is initially significant. However, when the mediator is controlled 

for, the relationship tends to lose its significance. 

In the current study, a test was conducted on the mediating role of the 

KSE construct in determining the effect of the NC construct on the KSB 

construct. This was achieved by first assessing the initial model when 

the effect of KSE was not controlled for (i.e. assessing the conceptual 

model without the KSE construct). The assessment results for such a 

model are shown in Figure  6-9. According to the results, all the fit 

indices indicated that the model (without the KSE construct), 

demonstrates an acceptable level of fit (χ2 = 298.42; df = 182; χ2/df = 

1.64; GFI = 0.88; TLI = 0.90; CFI = 0.91; IFI = 0.91; RMR = 0.029; 

RMSEA= 0.056). More importantly, there was a significant and relatively 

strong positive direct effect on the KSB construct from the NC 

construct. 

When comparing these results with those of the initial model, that 

included the KSE construct (see Figure  6-8), it was evident that the 

significant link from the NC construct to the KSB decreased 

significantly, especially when the KSE construct was eliminated. The 

findings satisfied the basic requirements of a complete mediating effect, 

thus indicating that the KSE was a mediating construct that mediates 

the relationship between the NC and the KSB constructs. Accordingly, 

H4 is strongly supported (Figure  6-10). 
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The above discussion highlights the mediating role of the KSE construct 

in relation to how the national culture influences the perception of the 

staff regarding their role in knowledge sharing and the benefits of KS. 

 

Figure  6-8 Assessment results of the initial structural model 

 

Figure  6-9 Assessment results of the conceptual model without the KSE 
construct 
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Figure  6-10 Final model 

6.5 Chapter Summary 

In this chapter, a set of assumptions for multiple regression analysis 

were tested and met; and the influence of the outliers was found to be 

minimal. Importantly, the multiple regression analysis on the construct 

level indicated that the national culture had a positive association with 

the KS practices (KSM, KSE and KSB). Consequently, hypotheses H1, 

H2 and H3 were supported. 

In addition, the multiple regression analysis at the factor level showed 

that, firstly, three of the national culture factors (PDI, MAS and LTO) 

were significant predictors for the staff preference to the knowledge 

sharing means (KSM). Secondly, two of the national culture factors (PDI 

and MAS) were found to be significant predictors for the staff preference 

to the knowledge sharing enablers (KSE). Thirdly, two of the national 

culture factors (PDI and MAS) were found to be significant predictors for 

the staff belief in the knowledge sharing benefits (KSB). 
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Furthermore, SEM was used to confirm that the knowledge sharing 

enablers (KSE) construct completely mediated the influence of the 

national culture (NC) on knowledge sharing benefits (KSB). 

These findings imply that the national culture can directly influence the 

preferences of KS practices. The following chapter (Chapter 7) presents 

a discussion of these findings in greater detail. 
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Chapter 7 Discussion and Conclusion 

7.1 Objectives and Structure of the Chapter 

The objective of the discussion and conclusion chapter is to present the 

major findings and results of the current study. The chapter begins by 

revisiting the research objectives and the research questions (section 

7.2). Section 7.3 discusses the major research findings. Section 7.4 

outline the important contributions made by this study, to extend and 

further develop the existing body of knowledge, is explained, along with 

an overview of the implications of the work. Section 7.5 discusses the 

limitations of the study and suggests a number of possible directions for 

further research. Lastly, Section 7.6 provides the closing statement of 

the thesis. 

7.2 Revisiting the Research Objectives,  Research 

Questions and Research Hypotheses 

Revisiting the main research objectives and research questions, prior to 

summing up major findings of the research, is a useful activity. The 

literature review in Chapter 2 highlighted the findings of the relevant 

research studies, with a focus on knowledge management as a concept; 

knowledge sharing as a collection of practices; and national culture, as 

well as its influence on employees preferences. While several studies 

outlined the cross-cultural knowledge sharing barriers, few empirical 

studies had investigated the impact of national culture on knowledge 

sharing practices. For this reason, the current study attempted to 

provide empirical evidence for the argument related to the question; to 

what extent does the national culture influence the staff preferences for 

knowledge sharing practises. As a consequence, the research objective 

of the study sought to provide practical recommendations for the 

practices that are in line with staff preferences and their cultural 



 

199 

orientation. Such information would then be able to facilitate a more 

effective application of knowledge sharing practices. To achieve this key 

research objective the following research questions were developed: 

 RQ1: How does the national culture influence staff preferences to 

knowledge sharing practices in the context of the procurement of 

public educational building projects in Saudi Arabia? 

 

 RQ2: What are the key culture dimensions affecting staff 

preferences to knowledge sharing practices in the context of the 

procurement of public educational building projects in Saudi 

Arabia? 

 

 RQ3: Do the key culture dimensions have positive or negative 

impacts on the staff preferences to knowledge sharing practices? 

 

 RQ4: What are the staff perceptions of preferred approaches to 

knowledge sharing practices? 

 

As presented in Chapter 3, the literature review helped to formulate 

four research hypotheses: 

 

 H1: National culture (NC) is positively correlated with staff 

preference to knowledge sharing means (KSM). 

 H2: National culture (NC) is positively correlated with staff 

preference to knowledge sharing enablers (KSE). 

 H3: National culture (NC) is positively correlated with staff beliefs 

in knowledge sharing benefits (KSB). 

 H4: Knowledge sharing enablers (KSE) act as a mediator for the 

relationship between national culture (NC) and knowledge sharing 

benefits (KSB). 
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7.3 Discussion of Major Research Findings  

As stated in the literature review, recent research on organisational 

learning and knowledge creation indicates that knowledge sharing, 

communication, and learning in organisations are all deeply influenced 

by the cultural values of the individual employees (Ardichvili et al., 

2006). Indeed, it is unrealistic to assume that organizational cultures 

exist independently of national cultures (Hofstede et al., 2010). Further, 

as Hofstede argues, members of a culture will have similar sets of 

preferences built into how they view the world (Hofstede, 1980, 1984, 

2001; Hofstede & Hofstede, 2005; Hofstede et al., 2010). 

A number of studies presented in the literature outline a range of cross-

cultural sharing barriers that are based on organisational culture. 

However, very few empirical studies have investigated the impact of 

national culture on knowledge sharing practices (Riege, 2005; Voelpel & 

Han, 2005). Nevertheless, as reported by Riege (2005), some 

explanations are offered by Ford and Chan (2003), Michailova and 

Husted (2003), and Moller and Svahn (2004). 

While the research has concentrated on international companies 

practising knowledge management throughout their globally dispersed 

subsidiaries, very little is known about the particularities of practising 

knowledge management in the context of a specific country (Voelpel & 

Han, 2005). Several studies have focused on the triad regions of the 

United States, Japan, and Western Europe; KM within other 

geographical contexts has been neglected (Voelpel et al., 2005). As a 

consequence there was both a need and a demand to investigate the 

effect of national culture on knowledge sharing, especially within a 

developing country, such as Saudi Arabia. The current study explored 

this important influence. 

Due to a lack of empirical research on KS practices, especially in the 

construction industry, this study reviewed the related literature to 

identify appropriate measures for knowledge sharing practices (see 
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Chapter 3). All measurement items used in this study were obtained 

from previous studies, with each item re-evaluated and revised to 

ensure its relevance as a measurement tool to the research context. The 

newly developed questionnaire was based on those knowledge sharing 

practices. The questionnaire consisted of, initially, three constructs with 

41 items. The knowledge sharing practices part was divided into three 

main constructs: 

(1) Knowledge sharing means (KSM): refers to those means that are 

needed to help staff working together and, thus, facilitating the 

exchange of knowledge. This construct initially comprised of 19 items, 

but ended up with 16 usable items. 

(2) Knowledge sharing enablers (KSE): refers to the policy and technical 

support needed to increase the ability to share knowledge. This 

construct initially comprised of 10 items, but ended up with 9 usable 

items. 

(3) Knowledge sharing benefits (KSB): refers to the benefits the 

employees perceive they will gain by practising knowledge sharing, and 

their perceptions of their role in knowledge sharing. This construct 

initially comprised of 12 items, but ended up with 9 usable items. 

The analysis of the NC dimensions, as presented in Chapter 6, 

identified four (PDI, IDV, MAS and LTO) out of the seven of (VSM 08) 

dimensions as significantly correlating with the KS practices. The study 

showed that the Saudis NC scores were 79, 33, 42 and 44, respectively 

(as presented in Chapter 4). 

In the following sections the answer to each research question, and the 

major findings related to the research hypotheses, are presented for 

each construct of the knowledge sharing practices. 
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7.3.1  National culture and knowledge sharing means  

The first relationship to be tested related to the influence of the NC on 

the KSM. As discussed in Chapter 5, using the exploratory factor 

analysis (EFA) and the confirmatory factor analysis (CFA), three factors 

were extracted from the knowledge sharing means (KSM) construct. 

These three factors were defined as: (1) personal interaction (PI) (8 

variables); (2) transfer means (TM) (5 variables); and (3) formal 

communication channels (FCC) (3 variables). The KSM questionnaire 

was found to be reliable and so can be used in future research. 

To answer RQ1, RQ2 and RQ3, and to test H1, correlation and 

regression analyses (see Chapter 6) found a moderate association 

between the NC construct and the KSM construct, factors and 

variables. The regression analyses revealed that the NC predicted and 

explained 20% of the variance of the KSM. Within the NC construct, the 

masculinity index (MAS) was the only factor that had statistically 

significant predicting power over the variance of all three KSM factors. 

The long term orientation index (LTO) also had statistically significant 

predicting power over the variance of TM and FCC. However, the power 

distance index (PDI) had statistically significant predicting power only 

over the variance of the PI factor. Nevertheless, the predicting level 

ranged from 8% to 24%, making it marginally significant at the 0.005 

level. Based on these findings, it can be concluded that the NC has a 

positive influence on the KSM, with the four key culture dimensions 

being PDI, IDV, MAS and LTO. Thus, hypotheses H1 is supported. 

In reference to the staff preferences (RQ4) to the KSM, the respondents, 

in general, showed a strong preference for most of the KS practices (see 

Table  4-1). However, this preference was not found for sharing 

knowledge via formal discussion, formal feedback, or working in more 

than one project. Additionally, the respondents did not see knowledge 

sharing as an ongoing activity. Lastly, their preference to communicate 

in writing was not that strong. 
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The findings of this study support the recommendations of  Hartmann 

and Naaranoja (2006), who stress the need for a personalization 

strategy, which links people, through networks, to facilitate personal 

contacts and face-to-face conversations. Further, the opportunity to 

share also exists when people can interact and communicate, when 

knowledge can flow, and interpersonal relationships can be developed. 

Such a strategy is the preferred approach in a culture with a low IDV, 

as is the case in Saudi Arabia. Moreover, this finding is also supported 

by McDermott (2002), who recommends that people should spend more 

time, and work more closely, together to discuss problems, to reflect on 

their experiences, and to develop their relationship. The current study 

also confirms that knowledge is exploited and transferred through 

problem solving or questioning, as it allows people to reflect on, and 

make sense of, their own experience. The finding confirms the finding of 

McDermott (2002). 

In contrast, giving feedback on the use of the KS opportunities can be a 

positive approach, as reported by Hartmann and Naaranoja (2006). 

However, the current study also identified that giving feedback 

informally is in line with the staff preferences, which in turn confirm the 

findings of Hall (1959, 1976), namely, that Arabs as “high context” 

societies tend to divulge less information, officially, in written form (Hall 

& Hall, 1990).  

In cross-cultural studies, the distinction between individualism and 

collectivism is undoubtedly the most frequently applied criterion. Thus, 

members of collectivistic culture (e.g. Saudi Arabia) tend to rely more on 

the context of non-verbal actions and the environmental setting to 

convey meaning and, therefore, they tend to prefer communication 

media with high media-richness, such as face-to-face communication or 

phone calls (Ardichvili et al., 2006). In such a culture, computer 

mediated communication is not a medium that effectively facilitates the 

transfer of knowledge, unless the other person is a good friend. This 

finding confirms that face-to-face interaction is very important 

(Wilkesmann et al., 2009). 
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In addition, this study supports the recommendation of Al-Alawi et al. 

(2007), that improving the office design in organisations will allow for a 

higher interaction and communication between staff. Al-Alawi et al. 

(2007) reports that, ‘‘Open disk policy is effective in simplifying 

communication between staff, especially because generally people in 

Bahrain don’t prefer to move a lot (between separate offices) while 

working’’. The current study found similar preferences exist in relation 

to sharing office space. 

Finally, the current study confirms the findings of Hofstede et al. 

(2010), that, in a high PDI and low IDV culture, people prefer to work 

together. However, while they believe in collective decisions, they do not 

like to work on more than one project at a time. 

7.3.2  National culture and knowledge sharing enablers 

The second relationship to be tested in the current study was the 

influence of the NC on the KSE (see Chapter 5). Using the EFA and the 

CFA, two factors were extracted from the knowledge sharing enablers 

(KSE) construct, namely: (1) the technical enablers (TE) (5 variables); 

and (2) the human resource (HR) enablers (HRE) (4 variables). The KSE 

questionnaire was found to be reliable and, thus, it can be used for 

future research. 

To answer RQ1, RQ2 and RQ3, and to test H2, the correlation and 

regression analyses (presented in Chapter 6) identified that the national 

culture (NC) construct had a weak association with the knowledge 

sharing enablers (KSE) construct, factors and variables. The regression 

analyses revealed that the NC predicted and explained only 6 % of the 

variance of the KSE. The MAS was the only factor having statistically 

significant predicting power over the variance of all KSE factors, within 

the NC construct. The PDI also had statistically significant predicting 

power over the variance of the TE. However, the predicting level ranged 

from 4% to 7%, marginally significant at the 0.005 level. Based on these 

findings, it can be concluded that the NC had a positive influence on 
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the KSE, and that the key culture dimensions are PDI, IDV and MAS. 

Thus hypotheses H2 is supported, albeit not strongly. 

In relation to staff preferences (RQ4) for KS enablers, the respondents 

preferred to access knowledge sources and they preferred to apply for 

management support to facilitate KS; however, they did not prefer 

management issuing warnings in order elicit those not sharing project 

knowledge to do so. 

The current study provides empirical evidence for the argument that 

management support and reward systems significantly improve the 

knowledge sharing process (Lin & Lee, 2006; Riege, 2005). Also, the HR 

enablers and the technical enablers appear to reduce the barriers, 

identified by Riege (2005). At the organisational level, these include the 

lack of infrastructure and resources, while at the technological level, 

they include the unrealistic expectations of IT systems, and the 

difficulties inherent in building, integrating and modifying such 

systems. 

Generally, information in the high PDI usually flows from the top to the 

bottom (Ardichvili et al., 2006), Similarly, Hofstede (2001) suggests that 

in high PDI cultures information flows are usually constrained by 

hierarchy, wing certain types of information. Also, lower and middle 

level employees often hoard their knowledge intentionally, expecting 

that their superiors may not promote them if they appeared to be more 

knowledgeable than them. Hence, employees naturally focus on those 

tasks that are more beneficial to them (Riege, 2005). 

Further, a high PDI score affects knowledge transfer because of the 

stable and strong hierarchical differences which characterize PDI 

orientated cultures. Thus, employees tend to be hesitant to speak out in 

front of their superiors; this may lead them to provide knowledge either 

only in a top-down direction or only if they are clearly advised to do so 

by their superiors. Consequently, in a high PDI like in Saudi Arabia, 

employees will only support knowledge transfer if it is based on direct 
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instruction of a superior (Rivera-Vazquez et al., 2009; Wilkesmann et 

al., 2009). The current study confirms these findings. 

According to Al-Alawi et al. (2007) it is difficult to accomplish a strong 

relationship between the top management and employees, along with 

expressing the importance of KS for the success of the organisation as a 

whole. However, this can be achieved by providing effective rewards to 

reinforce KS behaviours, with consideration being given to the 

employees’ various needs and objectives (Al-Alawi et al., 2007). 

Finally, in a culture with a high PDI the subordinate is expected to be 

told what to do, while the managers rely on formal rules as part of their 

supervisory role (Hofstede et al., 2010). The current study confirms that 

the KS process can strongly benefit from having management support. 

7.3.3  National culture and knowledge sharing benefits 

The third relationship tested was the influence of the NC on the KSB. As 

presented in Chapter 5, using the EFA and CFA, two factors were 

extracted from the knowledge sharing benefits (KSB). These two factors 

were identified as: (1) perceived benefits (PB) (5 variables); and (2) self 

perceived role (SPR) (4 variables). The KSB questionnaire was found to 

be reliable and, thus, it can be used in the future research. 

In attempting to answer RQ1, RQ2 and RQ3, and to test H3, the 

correlation and regression analyses (discussed in Chapter 6) suggest 

that the national culture (NC) construct has a weak association with the 

knowledge sharing perceived (KSB) constructs, factors and variables. 

The regression analyses also revealed that the NC predicted and 

explained only 6 % of the variance of the KSB. Within the KSB 

construct, the SPR was the only factor that had statistically significant 

predicting power by PDI and MAS. Nevertheless, the predicting level, at 

10%, was marginally significant at the 0.005 level. Based on these 

findings, it is concluded that the NC has a positive influence on the 

KSB, with the key culture dimensions being PDI, IDV and MAS. Thus 

hypotheses H3 is marginally supported. 
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With regard to staff preferences (RQ4) in relation to the KSB, the 

respondents, in general, strongly believed in the benefit of the KS, 

namely, that it was important to practise it (see Table  4-3). In contrast, 

their curiosity into what other colleagues were doing was not a common 

practice. 

The findings of the current study confirm Yang (2004) assertions that 

the stronger the KS climate an organisation has, then the degree of 

organisational efficiency achieved will be greater. Additionally, the 

current study also confirms the perceived benefits from KS practices. 

7.3.4  The mediating role of KSE construct 

The fourth relationship tested was the mediating role of the KSE 

construct in determining the effect of the NC construct on the KSB 

construct. This relationship was suggested by Ford and Chan (2003). 

The current test results confirm that the KSE construct completely 

mediates the relationships between the NC and the KSB constructs; 

hence, H4 is strongly supported. 

It appears to be normal human behaviour that people naturally focus 

on those tasks that are more beneficial to them. According to Al-Alawi et 

al. (2007), employees, therefore, need a strong motivator in order to 

share knowledge. For this reason, it is unrealistic to assume that all 

employees are willing to easily offer their knowledge to another without 

considering what may be gained or lost as a result of this action. 

Although, the respondents in this study believed in the benefits of KS, 

however, in a NC with a high PDI and low IDV and MAS, top 

management support plays an important role in these decisions. Hence, 

top management needs to reinforce and promote trust between workers. 

Developing and enhancing such trust can be facilitated by arranging 

different meeting opportunities, such as social events and the 

occasional outdoor discussions (Al-Alawi et al., 2007). These events can 

play an important role in helping staff to build informal friendships that 
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will help in their KS, and thus help the organisation to achieve a better 

performance. 

Riege (2005) sees this process as important, as: ‘‘Knowledge sharing 

practices often seem to fail because companies attempt to adjust their 

organizational culture to fit their KM, instead of implementing them so 

that they fit their culture’’. 

7.4 Study Contributions 

There have been a large number of studies into knowledge 

management, knowledge sharing and national culture. Nevertheless, 

studies are required to advance the existing body of knowledge, as well 

as to generate practical research outcomes that benefit the construction 

industry. With this in mind, the current research study was undertaken 

to provide a theoretical progression in the area of knowledge sharing, as 

well as to identify practical contributions for the management of 

knowledge within the construction context. These contributions are 

presented below, in relation to the existing body of knowledge and the 

implications for the procurement of public educational building projects 

in Saudi Arabia. 

7.4.1  Contributions to existing body of knowledge 

The current investigation has given a number of insights into the 

influence of the NC dimensions on staff preferences to KS practices in 

the procurement of public educational building projects in Saudi 

Arabia. Specific contributions to the current research body of knowledge 

are elaborated below: 

 The study provides empirical evidence of the important 

relationships that exist between three key constructs (“knowledge 

sharing means”, “knowledge sharing enablers”, and “knowledge 

sharing benefits”) that represent knowledge sharing practices and 

the national culture dimensions. Additional empirical evidence 
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supported the argument that the national culture has an 

influence on staff preferences to knowledge sharing practices. 

Further, the main culture dimensions (VSM 08) that are 

statistically significant influences on knowledge sharing practices 

are PDI, IDV, MAS, and LTO. 

  

 The study empirically developed reliable and valid measurement 

scales for three knowledge sharing practices’ theoretical 

constructs (“knowledge sharing means”, “knowledge sharing 

enablers” and “knowledge sharing benefits”). These scales provide 

a solid foundation upon which future research can be confidently 

conducted into knowledge sharing practices, particularly in the 

construction context. 

 

 To the best of the researcher’s knowledge, none of the available 

research had explored the influence of national culture within the 

specific culture of knowledge sharing practices within the 

construction industry. The current study fills that gap. 

 

 Importantly, for the first time, to the best of the researcher’s 

knowledge, the study addressed the national cultural aspects of 

staff working in the supervision of constructing public building 

projects in Saudi Arabia. Therefore, the findings add to the small, 

but growing, body of empirical research concerning knowledge 

sharing practices in developing countries, as well as its 

relationship with national culture. 

 

 Indeed, the study’s findings provide empirical evidence that 

confirms Hofstede’s findings that Saudi and Egyptian national 

cultures are very similar (Arab culture) (Hofstede, 1980, 1984, 

2001; Hofstede & Hofstede, 2005; Hofstede et al., 2010). 

 

 As is typical for most research using Hofstede’s culture 

dimensions model, relied on its validity without conforming it 
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(Hofstede et al., 2008), this study use confirmatory factor analysis 

(CFA) for (VSM 08), which provided empirical evidence for 

examining Hofstede’s new model (VSM 08). 

 

 The research earnestly encourages other researchers to 

undertake further, comprehensive investigations into the dynamic 

interconnection between national culture and knowledge sharing 

practices. 

7.4.2  Implications for the procurement of public projects in 

Saudi Arabia 

The magnitude of the current public projects being implemented in 

Saudi Arabia exceeds all expectations (see Chapter 2). While these 

projects may vary in size and location, they share many common 

features in terms of functionality, procurement and construction. As 

with most construction projects, delays are encountered in most public 

sector projects throughout the Kingdom. 

A number of factors combine together to cause these project delays and 

costly mistakes. These difficulties are continually confronted, but are 

costly to rectify. One major reason for this outcome is the inability to 

capitalise on lessons learned from one project to another, thus 

necessitating “re-inventing the wheel” whenever dealing with similar 

problems, but in different projects. To respond quickly and accurately 

to these challenges, central departments have to be able to use and 

combine knowledge gained in previous and ongoing projects to 

successfully configure building and construction processes. 

It is only recently, however, that awareness has developed in terms of 

knowledge sharing practices in the procurement of public projects in 

Saudi Arabia (see Chapter 4). In facilitating this process, the first step is 

to gain an understanding of the motivation for individual behaviour; 

with such knowledge the effective sharing of knowledge can be achieved 

(Yang & Wu, 2008). Importantly, the current study found that there was 
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no formal knowledge sharing system being applied in the procurement 

of public educational building projects in Saudi Arabia. This finding was 

not unexpected as research informs that knowledge management in the 

construction industry is still only in the early stage in the more 

developed countries of the United States and the United Kingdom. 

Additionally, there was also a shortage of empirical research and 

knowledge management models for construction. Hence, there is the 

continuing need for the development and testing of such models, 

especially in this area (Graham & Thomas, 2006; Pathirage et al., 2007). 

Empirical evidence was also provided in the current study to help 

researchers and managers to understand the motivation of individual 

behaviour. This outcome was achieved by identifying employee 

preferences for knowledge sharing practices. Indeed knowledge sharing 

appears to be the corner-stone of many organisations’ knowledge 

management strategies (Riege, 2005). Further, a growing body of 

empirical evidence indicates that organisations that share knowledge, 

successfully, between one unit and another, are more productive and 

more liable to survive than organisations less adept at knowledge 

sharing (Marouf, 2007). 

Importantly, the current study has added to the understanding of the 

implications of the knowledge sharing practices in the procurement of 

public building projects in Saudi Arabia. More importantly, it has also 

provided new knowledge that the managers can use to gain a better 

understanding of the preferences of their staff in relation to knowledge 

sharing practices. This knowledge can only improve organisational 

outcomes. 

Significant and timely recommendations are made in relation to 

knowledge sharing practices. These recommendations are in line with 

the staff preferences of those involved in the procurement of public 

building projects in Saudi Arabia. 
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To facilitate the personal interaction practices in regards to the 

knowledge sharing means, the following practices are recommended: 

 Sharing office space for the staff; 

 Ensuring high level of face-to-face interaction between the staff; 

 Knowing who to contact when seeking knowledge; 

 Participating in decision-making processes; and 

 Using brainstorming to solve new problems. 

To enhance the transfer means the following means are recommended: 

 Using past experience as a knowledge source; 

 Critical reviews of project documents; 

 Post-project review workshops for knowledge sharing; 

 Giving presentations to colleagues after training; and 

 Regular managerial seminars. 

To improve communication channels with staff, in general, it is 

recommended that this be undertaken in a more informal manner. 

Further, the preferred technical sources for knowledge sharing enablers 

are: 

 Having access to a contractors and consultants database; 

 Having access to a knowledge database; 

 Having access to a suppliers database; 

 Using the internet and emails for knowledge sharing; and 

 Keeping abreast of new thinking through professional magazine 

and journal articles. 

The preferred human resource enablers identified in the study are: 

 Encouraging staff to attend training workshops; 

 Having strong management support in relation to KS activities; 

 Encouraging staff to facilitate knowledge sharing; and 

 Encouraging staff to adopt a more teamwork approach. 

The respondents identified the knowledge sharing benefits to them as: 
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 Helping to avoid repeated mistakes; 

 Helping to solve problems; 

 Sharing help and, thus, reducing project costs; 

 Helping to avoiding repeated work; and 

 Helping to reduce changes in orders. 

The staff identified their self perceived role as:  

 Believing in the benefits of knowledge sharing; 

 Keeping abreast of the knowledge available to colleagues; and 

 Believing that knowledge sharing is a part of their professional 

duties. 

The current study also confirmed Ardichvili et al.’s (2006) conclusion 

that, the successful design of flexible knowledge management systems 

is intrinsically linked to knowledge sharing strategies that consider the 

national culture of the employees. Consequently, the outcome of the 

current study will help the developers of knowledge management and 

knowledge sharing systems. Such an outcome will be achieved as these 

practices take on a more prominent role to facilitate the effective 

application of the system. This outcome will be achieved when the 

system is in line with staff preferences and their cultural orientation. 

7.5 Limitations and Recommendations for Future 

Research 

The current research has used extensive research methods and rigorous 

analysis procedures. However, as with all research, the findings should 

be interpreted in the knowledge of the limitations that were faced by the 

researcher and research. These limitations, along with 

recommendations for future research directions, are discussed below: 

 The study focused on knowledge sharing practices in the 

procurement of public educational building projects in Saudi 

Arabia. It addressed the extent to which the national culture 
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influences the preferences of staff. However, due to time and 

financial restrictions, no comparative study was undertaken for 

any other similar or different national culture. Therefore, further 

research is recommended in this area. 

 

 From a methodological point of view, the sample and context are 

always an issue for researchers. Within this study, using public 

educational building projects in Saudi Arabia, as the target 

population, contributed to the research’s generalisability; 

however, it was also a weakness. It is recommended that further 

research be undertaken into other organisations from both the 

public and private sectors. Such knowledge would significantly 

expand and contribute to understanding the link between 

knowledge sharing practices and national culture in Saudi 

Arabia. 

 

 The research findings were derived from the empirical analyses of 

data collected from the questionnaire surveys. The researcher 

attempted to ensure that all measurement items were 

unambiguous through questionnaire pre-tests, the pilot study 

and replication. However, the researcher had no control over the 

respondent’s interpretation of items. This is a limitation faced by 

all researchers who employ a questionnaire survey approach 

(Chen, 2007). The major limitation of this approach is that it is 

based on respondents’ perceptions, which may or may not reflect 

the actual situation. Another limitation was the use of a single 

method of data collection which could have introduced systematic 

bias. Thus, it is recommended that future research gather 

measurable of variables from different data sources to minimise 

the effects of any response bias. 

 

 A further limitation involved the employment of a cross-sectional 

design, which only provides a ‘snap-shot’ of the knowledge 

management process in particular knowledge sharing practices.  



 

215 

It is recommended that any future study adopt a longitudinal 

case study approach to better understand the link between 

knowledge management, in general, and the national culture. 

 

 The current study identified the influence of national culture on 

staff preferences in relation to knowledge sharing practices. 

However, moderators, such as organisational structure, 

organisational culture, and other contextual factors, might 

attenuate this effect. It is recommended, therefore, that future 

research in these areas be extended to investigate the 

understanding of preferences for knowledge sharing practices. 

 

 The questionnaire of knowledge sharing practices used in the 

study was developed by the researcher. The questionnaire 

appears to be a well designed and easily administered 

questionnaire. It is recommended that the questionnaire be used 

for future research to provide the opportunity for in-depth cross-

cultural/country research. Its use will also ensure that it become 

a reliable and valid instrument. 

 

 Finally, while this research assessed the relationship between 

national culture dimensions and staff preferences to knowledge 

sharing practices, it did not attempt to develop a cause and effect 

model. Therefore, it is recommended that future research be 

undertaken into the cause and effect relationship between 

national culture dimensions and staff preferences to knowledge 

sharing practices. The use of structural equation modelling (SEM) 

is also recommended. Such a study will help build a better 

understanding of the behaviour of each variable and its direct and 

indirect link with other variables. 
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7.6 Closure 

Importantly, this study has succeeded in providing the missing link 

between knowledge sharing practices and national culture. The 

research was conducted in response to the need to investigate the 

relationship between national culture and knowledge sharing. While 

some research, related to these topics, can be found in some 

professional journals, no research has examined the relationships 

between national culture and knowledge sharing practices in the 

construction industry in developing country, such as Saudi Arabia. The 

current study, therefore, provides significant data and background 

information to fill this knowledge gap. Further, the findings provide 

empirical evidence to answer the question; to what extent does the 

national culture influence the staff preferences to knowledge sharing 

practises. 

The research objective of this study was also met. Thus, practical 

recommendations for the knowledge sharing practices were provided 

that are in line with staff preferences and their cultural orientation. 

Such recommendations also facilitate a more effective application of 

knowledge sharing practices in the procurement of public educational 

building projects in Saudi Arabia. 

As part of the process to achieve the objective of the study, a research 

model was developed comprising national culture and knowledge 

sharing practices. The research model and hypotheses were assessed 

using a series of quantitative techniques, specifically, exploratory factor 

analysis (EFA), confirmatory factor analysis (CFA), structural equation 

modelling (SEM), and regression analysis. These techniques used the 

data obtained from the questionnaire survey of professional staff in the 

Directorates of Projects and Maintenance in two Saudi government 

sectors. 

Underpinned by the research findings, this study sheds additional light 

on the national culture and knowledge sharing research by providing 
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empirical evidence with regard to the relationships among these two 

concepts. More specifically, the results indicate that select national 

culture dimensions are positively related to knowledge sharing 

practices. These findings, hence, provide practical implications for 

managers by offering recommendations which are in line with staff 

preferences and their cultural orientation. The recommendations also 

facilitate a more effective application of knowledge sharing practices. 

Finally, the thesis recommends future research directions to enhance 

and extend the findings of this research study. 
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