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ABSTRACT 

The current research explained the possible relationship of two types of 

socialization, i.e. intra-organizational socialization and extra-organizational socialization 

vis-a-vis tacit knowledge sharing. The purpose was to test, whether the socialization can 

be taken as a factor leading to tacit knowledge sharing or it has nothing to do with it. 

Further, in order to explore whether tacit knowledge sharing is possible through virtual 

interaction or only limited to physical interaction. For this reason, the relationship of face 

to face and virtual interaction with tacit knowledge sharing is studied. In order to 

understand the level of contribution of face-to-face interaction vis-à-vis virtual 

interaction, the multiple hierarchical regression analysis was performed. In addition to 

above, the effect of mobile technology as moderator for the relationship of intra-

organizational socialization and extra-organizational socialization with tacit knowledge 

sharing was also studied. 

The mixed methods approach was used to test the hypothesized relationships. 

Accordingly, primary data of 485 respondents was collected by dispensing 550 printouts 

of the questionnaire to the employees of different R & D related organizations. For which, 

two stage sampling technique was used. At first stage the purposive sampling technique 

was used to select the organizations. Whereas, at second stage the systematic random 

sampling technique, which is one of the probability sampling technique was used to select 

the respondents. The dropout rate remained 11.8%. In addition, total eighteen interviews 

were conducted as a part of qualitative data analysis.  

The questionnaire was developed based upon the previous studies which used 

different types of scales. Therefore, exploratory factor analysis was run to ensure the 

validity of the scale. This was followed by confirmatory factor analysis test to ascertain 
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whether data supports the measurement model and is valid / reliable or otherwise. After 

confirmation of validity and reliability of the data, the hypotheses were tested through 

SEM, Process Hayes version 3.4 and multiple hierarchical regression analysis. Whereas, 

for qualitative data analysis, excel sheet was used for organizing the data while analysis 

was performed thematically. 

 The results of the study as outcome of the data analysis (qualitative and 

quantitative) indicated the existence of the relationship of intra-organizational 

socialization, virtual interaction and face to face interaction with tacit knowledge sharing. 

The relationship of extra-organizational socialization with tacit knowledge sharing was 

found insignificant. Whereas, the relationship of extra-organizational socialization with 

tacit knowledge sharing in the presence of moderating role of mobile technology was 

found significant. However, the moderating role of mobile technology for the relationship 

of intra-organizational socialization and tacit knowledge sharing was found non-

significant. Moreover, from qualitative part of the data, it also revealed that the pattern of 

socialization has changed from physical to virtual, limited to extended, bounded based 

upon time and space to boundaryless, from robust to flexible interaction, etc. 

 The study has some limitations. The study followed the cross-sectional design, thus, 

the effects of day-to-day rapid changes of technology could not be properly studied and is 

not the part of the study. Therefore, a longitudinal study is recommended. The present 

study was conducted based upon the data obtained from knowledge intensive 

organizations and employees working in knowledge generating organizations. However, 

it is suggested that effects of same relationship be also studied on different organizations 

for generalization of results. 
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CHAPTER 1 

INTRODUCTION 

It is an old adage that “knowledge is power”. The resource based view established on 

the belief is that the main thing for the existence of any organization is its resources 

(Grant, 1996b; Teece, 1998). From many of the organizational resources, knowledge is 

considered to be the only distinct resource (Liu & Ravichandran, 2015; Teece, 1998) and 

information and communication technology (ICT) played vital role in sharing this 

resource (Liu & Ravichandran, 2015; Teece, 1998). Knowledge is the vital capital 

required to produce goods and services (Mischen, 2015). It is also considered as a main 

differentiator and is critical for maintaining the competitive advantage of an organization 

among its rivals (Halawi, Aronson, & Mccarthy, 2005; Teece, 1998) and employees use 

personal phones, a gadget related to ICT, for sharing knowledge as vital resource (Cisco, 

2013). 

Cisco (2013) found that majority of the workers, i.e. 90% of the workforce of USA is 

using personal devices (smart phones, tablets and laptops) for performing their jobs. Same 

trend can be witnessed in Pakistan for which evidences can be found in a tabulated form 

at APPENDIX-E which shows that there is rising trend of cellular subscribers in Pakistan. 

It is also evident that trend has changed and the concept that employer will facilitate the 

employee has been vanished with clear understanding that employees use their personal 

smart phones for office work and do not claim reimbursement for it (Cisco, 2013). In 

addition to this, employees check and reply official emails by using their personal devices 

even after working hours, while sitting at home or accompanied by family or friends 

(Cisco, 2013). 
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Data, information, and knowledge are three different terms which are not 

interchangeable (Davenport & Prusak, 1998). Data is transformed into information and 

information leads to knowledge (Davenport & Prusak, 1998). Whereas, knowledge is of 

two types, explicit and tacit (Nonaka, 1994; Nonaka, Byosiere, Borucki, & Konno, 1994; 

Nonaka, Toyama, & Konno, 2000). Explicit knowledge is the one that can be easily 

articulated, stored independently, constructible, and expressible (Nonaka, 1994; Nonaka 

et al., 1994; Nonaka, Krogh, & Voelpel, 2006; Nonaka et al., 2000). However, contrary to 

Explicit Knowledge (EK), Tacit Knowledge (TK) is un-articulable, intuitive, and is in 

one’s cognitive thoughts and perception (Nonaka, 2007; Nonaka et al., 1994, 2006). TK is 

of high value (Davenport & Prusak, 1998; Reychav & Weisberg, 2010) and its sharing is 

not an easy job  (Nonaka & Takeuchi, 1995; Wang, Ashleigh, & Meyer, 2006) which 

increases its importance for sharing knowledge between employees. Thus, the need to 

timely create and share the TK led to implementation of knowledge management (KM). 

Whereas KM is the process of creating, identifying, capturing and distributing 

organizational know how to those who need it (Newman, 1999). Information and 

Communication Technology (ICT) facilitates in every stage, i.e. from obtaining data to 

storing it, its conversion into valuable information and then into knowledge (Davenport & 

Prusak, 1998). Organizations are using ICT based network for managing their knowledge 

repositories (Davenport & Prusak, 1998; Nonaka et al., 2006; Teece, 1998; von Krogh, 

Nonaka, & Rechsteiner, 2012) and through portable ICT devices (e.g. mobile technology) 

employees can access the KM system of their organization (Cisco, 2013; Davenport & 

Prusak, 1998) anytime and anywhere (Cisco, 2013). This results into conversion of 

traditional organizations into virtual workplaces (Cisco, 2013). According to Mischen 

(2015), establishing a social network to connect people working in same organization and 

/ or different organizations contributes in KM. Today the era of technology has led to 
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advancement at individual, family, group, or country level, based upon ICT. The notion 

which will be used in this research will be the mobile technology (i.e. smart phones, 

tablets, iPad, smartwatch etc.). 

Next section discusses the reasons and factors which were the motivators to conduct 

this very research. The section will also justify the reasons for identifying the research 

objectives of the study.  

1.1. Rationale of the Study 

Dalkir (2012) highlighted that future challenges and research in the field of KM 

should be above and beyond than just managing information and there is dire need to 

focus on social factors which will help in devising a more efficient KM system. Social 

networking can help organizations to share knowledge and it is expected that in future 

organizations will focus on establishing social networks as part of the KM (Dalkir, 2012). 

Social network analysis, i.e. use of technology mediated knowledge sharing channels 

especially “the channels used for knowledge sharing: Social presence and media 

richness” can help in exploring ways to increase knowledge sharing (Dalkir, 2012, p. 

166). In this regard, IBM can be quoted as a reference which developed and executed a 

social network platform known as “Pass It Along” (Dalkir, 2012, p. 290). According to 

Nonaka and Von Krogh (2009), tacit and explicit knowledge are in a continuum and 

researchers can exert their effort to study the interaction of these or can also focus on one 

end of the continuum. The organizational knowledge creation is ‘‘the process of making 

available and amplifying knowledge created by individuals as well as crystallizing and 

connecting it with an organization’s knowledge system” (Nonaka, Krogh, & Voelpel, 

2006 p. 1179) where making available and connecting with the system of an organization 

can happen if it will be shared with other employees of the same organization. The role of 
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socialization is crucial and there is a need to understand its role in tacit knowledge 

sharing (TKS) (Bharati, Zhang, & Chaudhury, 2015; Erden, von Krogh, & Nonaka, 2008; 

Nguyen & Malik, 2020). 

Although TKS take place through socialization but just seeing or observing is not 

enough rather involvement of the individual possessing and requiring that knowledge is 

very much important (Erden et al., 2008). To get a work done, team members are 

important due to their TK and managers responsible for innovation and creativity needs to 

focus on the factors that help in accessing the same (Erden et al., 2008). Nonaka, 

Byosiere, Borucki and Konno (1994) while studying about knowledge conversion, 

examined and found that there are four facets of socialization and named these as 

wandering inside, wandering outside, tacit knowledge transfer and tacit knowledge 

accumulation. Where wandering inside is getting or acquiring knowledge from people 

inside of the organization and wandering outside is getting or acquiring knowledge from 

outside of the organization (Nonaka et al., 1994). Wadell, Björk and Magnusson (2014) 

observed that there is need to study the relationship of employees of an organization with 

people outside of the organization (Extra-organizational Socialization) to understand the 

usability of the relationship in KM, i.e., knowledge sharing and creation. Keeping in view 

the fore mentioned reasons the present study focused on finding the relationship between 

socialization (Intra-organizational Socialization and Extra-organizational Socialization) 

and TKS. Based on literature review it is found that dearth of studies related to KM have 

been conducted in public sector organizations. Whereas, the focus of the present research 

is exclusively on public sector organizations with special reference to Research and 

Development (R&D) organizations working at Federal and Provincial level to name few; 

Pakistan Council of Research in Water Resources (PCRWR) situated in Lahore; Pakistan 

Council of Scientific and Industrial Research (PCSIR) Peshawar, Islamabad, Lahore, 
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Karachi and Quetta; Pakistan Agricultural Research Centre (PARC) Islamabad; Irrigation 

Research Institute (IRI), Lahore etc. (complete list is given in APPENDIX F and 

APPENDIX N). These organizations are knowledge intensive organizations and are 

exclusively working with the purpose of conducting research and development. For this 

the employees of these organizations communicate with other employees of same 

organization or people outside the organization for which they use ICT. 

The modernization in ICT led to reshaping the social relationship among people along 

with developing societies which create knowledge (Baqir & Kathawala, 2004). The role 

of mobile technology as latest form of ICT is also the part of the study and is discussed in 

upcoming paragraphs. 

Although there are some studies who explained that ICT plays an important role in 

sharing EK but for TK it failed to facilitate mangers and organizations whereas after 

going through different understandings it can be understood that ICT can help in TKS 

(Erden et al., 2008; Pan & Scarbrough, 1998). The study conducted by Barker (2015) Ma, 

Zhang, and Ding (2020) also helped in developing the understanding that the role of ICT 

in socialization and TKS is important. Barker (2015) studied that ICT helps in creating 

virtual or cyber space (Nonaka & Konno, 1998; Nonaka et al., 2000; and von Krogh et 

al., 2012) called it Ba, which leads to TKS. Moreover, ICT can help individuals to access 

the right people at the right time to solve a particular situation which may require the TK 

of an individual and can work as yellow pages (Erden et al., 2008; Farley et al., 2015). 

Erden et al. (2008) studied that by using different tools of ICT, exclusively for 

socializations, weak ties can be generated among people leading to strong ties and 

resulting in TKS. 
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Teece (1998) studied the importance of advancement of that time related to ICT and 

observed that these advancements such as Mobile Technology (MT) and application are 

very important in business world and required to be studied to set their roles and 

standards. Having latest technology is not important but using that technology 

strategically is very important and can lead to achieve the competitive advantages (Teece, 

1998). Reyt and Wiesenfeld (2015) studied the role of MT in integration of knowledge 

workers and found that it played an important role in their integration. Reyt and 

Wiesenfeld (2015), while recommending guidelines for future studies, stated that TK 

(abstract mental representations) related to higher construal level led to comparing 

diverse goals and transfer of knowledge and experience outside its context. Whereas, 

according to Barker (2015); Rese, Kopplin, and Nielebock (2020) and (Wu, 2020), there 

is need to understand the role of virtual / cyber space / online social networks in 

knowledge sharing. According to Karagoz, Whiteside, and Korthaus (2020), role of ICT 

is important for KS and proficiency of employees in ICT is enabler and lack of ICT 

support is the barrier to KS. Moreover, there is need to study the role of ICT in different 

public sector organizations as KS enablers (Karagoz et al., 2020). 

Keeping in view the foregone discussion and based upon different studies ( e.g. 

Barker, 2015; Erden et al., 2008; Farley et al., 2015; Ma et al., 2020; Nonaka & Konno, 

1998; Nonaka et al., 2000; Reyt & Wiesenfeld, 2015; Teece, 1998; von Krogh et al., 

2012), the present study focused on understanding the moderating role of MT for the 

relationship between socialization and TKS. Reffering Literature Review, i.e. Chapter 2 it 

is pertinent to note that in case of Pakistan, limited numbers of studies have been 

conducted in the field of KM. Thus, the present study is an attempt to create the 

understanding about sharing of TK through socialization using MT as a mean. 
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In case of Pakistan, although MT is new, still it is accessible to the general public. 

Different software applications like WhatsApp; Facebook; LinkedIn; Viber etc. have 

socialized the general public and established links between them. The MT had played its 

role in establishing communication between employees of the same organization as well 

as people (employees, customers, suppliers and distributors) outside of the organization. 

All this led to conducting a study to develop the understanding whether socialization (i.e., 

Intra-Organizational Socialization and Extra-Organizational Socialization) plays a pivotal 

role in tacit knowledge sharing (TKS) with MT playing as moderating role. 

1.2. Purpose of the Study 

The main purpose of the research is to understand the possible relationship between 

socialization and TKS. For understanding this relationship socialization has been sub 

divided into two parts, i.e. Intra-Organizational Socialization (IOS) and Extra-

Organizational Socialization (EOS). Where, IOS means all employees belonging to same 

organization are socially in contact with each other. Whereas, EOS means socially 

connecting employees of an organization with people outside the organization including 

employees of other organizations, suppliers, contractor, friends, family members, 

neighbors etc. and are from various walks of life. Another purpose of the study was to 

understand whether virtual interaction (VI) and Face-to-Face (F2F) interaction has any 

significant relationship with TKS and if so, which of the both is more effective in current 

arena. 

In current phase of continuous innovations in ICT, MT is considered as one of the 

most modern tools, which is cost effective and as well as easily available / affordable to 

everyone. It has the capacity to connect individuals, groups and organizations with each 

other through use of connectivity tools, e.g. Wi-Fi, Mobile Net, satellite etc. In 
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continuation of the purpose of the study, the MT has been studied as a moderator for the 

relationship of IOS and EOS with TKS. Moreover, in the course of the research it will 

also be studied as to how pattern of socialization has been affected through use of MT. 

1.3. Significance of the Research 

Pakistan is experiencing the growing trend of using MT in every sphere of life. 

Findings of this research will help managers, policy makers and decision makers to 

understand the role of MT in moderating the relationship between socialization and TKS 

for more details see heading 2.10 (Mobile Technology and Socialization in Context of 

National and International Trends). 

In order to understand the significance of the research it has been divided into two 

levels, i.e. individuals (practitioners / decision makers) and theoretical. Where, for 

individuals, the findings of the research will give insight about the importance of 

socializing within the organization or outside using MT as connectivity tool. This will 

enable to understand as to how they can be connected to the others, thereby, can seek 

knowledge required to perform routine task or to overcome the problems encountered 

during day-to-day activities.  

Whereas, for practitioner the study will provide guidelines to enable employees to use 

such platforms through use of MT for socializing so that they can acquire new knowledge 

from others and in process can increase the productivity of the organization. The 

managers will also be able to understand the reasons for allocating organizational 

resources to provide such seamless platforms to employees which may ensure effective / 

timely socialization through use of MT that can facilitate in TKS and can be used for 

operational requirements of the organization.  
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As for academia, the findings of the present study will give insight as to how advent 

of modern technology in the form of MT has changed the reality, resultantly enabled the 

VI for TKS, which was previously considered impossible. The study will also contribute 

to enrich the body of knowledge by adding the understanding that TKS is also possible 

through VI by using MT having capacity to develop virtual Bas. These virtual Bas can 

connect individual with individual, groups and at organization level that will lead to 

enrich the theory, i.e. dynamic theory of knowledge creation coined and discussed by 

Nonaka and others. 

1.4. Research Questions / Problems 

Tacit knowledge is complex and requires keen intent of carrier to share it with others 

(Davenport & Prusak, 1998). Tacitness of knowledge slows down the learning process 

accompanied with creating hurdles in knowledge transfer (Liu & Ravichandran, 2015; 

McEvily & Chakravarthy, 2002). While ICT helps organizations in learning process (Liu 

& Ravichandran, 2015) and facilitate in TKS (Davenport & Prusak, 1998; Erden et al., 

2008). In case of Pakistan, business organizations are experiencing the growing trend of 

usage of advanced, portable, and user-friendly ICT, which is making managers of 

business organizations to think about spending their resources for adoption and 

facilitating employees in obtaining and using the technology in best interest of the 

organizations. Although studies have been conducted in USA (e.g. Cisco, 2013; 

Davenport & Prusak, 1998) which helped managers in decision making by using MT as 

latest form of ICT having capacity to connect them with others and seeking help by 

sharing their TK. But in case of Pakistan, organizations and managers are still in doubt 

whether by socializing employees through different applications, e.g. Facebook, Twitter, 

Instagram, LinkedIn etc. can help organizations in sharing their tacit knowledge or 
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otherwise. The dearth of studies with reference to Pakistan is also a reason that managers 

do not have sufficient understanding about socializing their employees and facilitating 

them to have links inside and outside of the organizations and its benefits in the form of 

TKS. All this constituted to conduct a research to understand, ‘has socialization any 

relationship with tacit knowledge sharing and what is the role of mobile technology to 

strengthen or weaken this relationship’? This entail to draw four research questions 

which will be addressed through this research:  

1) How and to what extent socialization (Intra-Organizational Socialization and 

Extra-Organizational) leads to Tacit Knowledge Sharing? 

2) Which form of interaction (virtual vs face to face) is more associated with Tacit 

Knowledge Sharing? 

3) To what extent the relationship between socialization and Tacit Knowledge 

Sharing is moderated by the use of Mobile Technology? 

4) In what ways use of Mobile Technology has impacted the patterns of socialization 

and facilitated Tacit Knowledge Sharing? 

1.5. Objectives of the Research 

Keeping in view the purpose and research questions of the study. The objectives of 

the research were 

1. To understand the relationship of socialization (intra-organizational socialization and 

extra-organizational socialization) with tacit knowledge sharing. 

2. To study which of the interaction (virtual and face to face) is more associated with 

tacit knowledge sharing. 

3. To understand the role of mobile technology for the relationship of socialization 

(intra-organizational and extra-organizational) with tacit knowledge sharing. 
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4. To explore, how usage of mobile technology has changed the pattern of socialization 

in order to facilitate the tacit knowledge sharing. 

For developing the thorough understanding about the variables of the study and their 

possible relationship, a thorough review of the literature has been conducted. Whereas, to 

clear the understanding with special reference to the real-life, latest trends in Pakistan and 

abroad have been mentioned in the upcoming chapter titled as ‘Literature Review’. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Introduction 

This section comprises of a review of the past literature related to knowledge, its 

types and management, MT, ICT and developing trends both at national and international 

levels. The chapter is divided into four parts. First part discusses various types of 

knowledge, second part comprises discourse about Knowledge Sharing (KS) and its 

linkage with socialization, third part explains about MT and the way it helps in KS. The 

part fourth comprises of knowledge available on usage of MT and socialization by 

individuals, organizations (public and private) and government officials at national and 

international levels. 

2.2. Knowledge and Knowledge Management 

Data is raw form of facts (Bhatt, 2001). When this data is well-organized, it becomes 

information (Bhatt, 2001). This so generated information when meaningful, is called 

knowledge (Bhatt, 2001). There is a clear distinction among information and knowledge 

(Nonaka, 1994). The information is the flow of messages which once processed becomes 

knowledge  (Nonaka, 1994). Various renowned researchers have defined knowledge in 

their own words or style. As per the understanding of Grant (1996b, p. 110), Knowledge 

is “that which is known”. In words of  Nonaka (1994, p. 15), knowledge is a “justified 

true belief”.  Mischen (2015) believes knowledge is an important asset to produce goods 

and services. 
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Organizations are the platforms for creation of new knowledge (Grant, 1996b; 

Nonaka, 1994). These organizations have systems which process information and find 

solutions to the problems (Nonaka et al., 1994). Organization is a set of resources and 

knowledge is one of these resources essential to ensure competitive advantage (Grant, 

1996a, 1996b; Nonaka et al., 2000; Spender & Grant, 1996). At global level, 

organizations need to rely more and more on tacit knowledge to achieve and retain their 

competitive advantage (Nonaka et al., 1994). The productivity of human beings depends 

upon knowledge, whereas machines are its avatars (Grant, 1996b).  

Knowledge Management (KM) is a continuous process of knowledge development, 

its combining, filtering, storing, sharing, applying and performing  (Karadsheh, Mansour, 

Alhawari, Azar, & El-Bathy, 2009). The ICT also plays a pivotal role in KM (Alavi & 

Leidner, 2001; Liu & Ravichandran, 2015; Palvalin, Lönnqvist, & Vuolle, 2013). ICT 

facilitate in knowledge sharing, capacity building and organizational learning (Alavi & 

Leidner, 2001; Liu & Ravichandran, 2015; Palvalin et al., 2013). As per  Liu and 

Ravichandran (2015), the usage of ICT in KS is also cost-effective. The capacity of an 

organization to produce goods and services depends upon the tangible things, e.g. 

machinery, equipment, tools and labs etc. (Alavi & Leidner, 2001). However, know-how 

(intangible ) is needed to use, coordinate and monitor these tangible things (Alavi & 

Leidner, 2001). This know-how is embedded in the minds of employees, culture and 

environment of the organization (Alavi & Leidner, 2001). The professions which 

coordinate and monitor these tangible things to produce goods and services are known as 

knowledge-intensive professions (Alavi & Leidner, 2001). KM helps organizations in 

improving the productivity of knowledge-oriented professionals (Alavi & Leidner, 2001; 

Liu & Ravichandran, 2015; Palvalin et al., 2013). Consequently, it helps organizations in 

achieving their strategical goals by facilitating in all of its processes and activities 



14 

 

 

 

(Alberghini, Cricelli, & Grimaldi, 2014; Grant, 1996a, 1996b).  However, KM can’t give 

benefit  unless it has established workable links with all components of an organization 

(Cardoso, Meireles, & Peralta, 2012). Hence, socialization is needed and plays substantial 

role in KM to facilitate organizations in filling the gap related to knowledge, skills, and 

capabilities (Alberghini et al., 2014). 

While talking about management of knowledge for increasing performance of the 

organization, it is imperative to understand the various types of knowledge available and 

their correspondent characteristics. Thus, usefulness / importance and complexity of TK 

vis-à-vis its storage, sharing and timely dissemination leads to justify the reasons to 

conduct this research. The upcoming sections are written with the intention to elaborate 

the types of knowledge along with description of each type. 

2.3. Types of Knowledge 

The knowledge has two types,  that is explicit and tacit (Grant, 1996a, 1996b; 

Mischen, 2015; Spender & Grant, 1996). These two types are antithetical to each other 

(Nonaka et al., 2000). The EK is codifiable, while, TK can’t be codified as it is associated 

with, what is being possessed by human beings (Grant, 1996a, 1996b). The nature and 

characteristics of EK and TK are discussed separately in succeeding sections. 

2.3.1. Explicit Knowledge 

EK is a formal knowledge (Polanyi, 1958) and is shared through formal 

communication (Grant, 1996b; Polanyi, 1958). It can be shared through a formal and 

systematic language (Nonaka, 1994). Thus, EK is easy to codify, store and disseminate 

across different locations at different time periods. Therefore, there is no need to involve 

any specific individual (Cardoso et al., 2012; Grant, 1996b) and grounded in TK (Nonaka 
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& Von Krogh, 2009). According to Nonaka et al. (1994), databases and records are the 

repositories of EK and it can be approached by accessing to libraries, databases and 

archives. However, the knowledge that can be expressed and codified is a fraction of 

knowledge and it is just like the apex of the iceberg (Nonaka et al., 1994). Examples of 

EK are system configurations, technical data, network structures, functioning details, 

written documents, webpages and databases (Bolisani, 2016). 

2.3.2. Tacit Knowledge 

Tacit knowledge (TK) is “knowing how” and is revealed through its application 

(Grant, 1996b, p. 111). Therefore, it has gained tremendous importance in KM and 

among different theories related to knowledge creation (Nonaka & Von Krogh, 2009). 

Moreover, TK is characterized as unarticulated due to its nature and is primarily related to 

senses, physical experiences, movement skills, intuitions and implicit guidelines (Nonaka 

& Von Krogh, 2009). TK is shared through informal communications (Grant, 1996b), 

informal networks or meetings (Cardoso et al., 2012), dialogue and communication 

among employees who are socially integrated (Argyres & Mayer, 2007; Bolisani, 2016; 

Luethge & Byosiere, 2007; Nonaka et al., 1994). TK is aggregate sum of the know-how 

which has been acquired by personal experiences and this is the reason that it is 

categorized as context specific and personalized (Cardoso et al., 2012; Grant, 1996b; 

Nonaka, 2007; Nonaka & Takeuchi, 2011; Polanyi, 1958; Spender & Grant, 1996). The 

intangibility and embeddedness of TK dictates  that it is difficult to codify and cannot be 

used without the involvement of one, who owns it (Cardoso et al., 2012; Grant, 1996b). It 

is evident that a major portion of knowledge is tacit in nature and is widely dispersed, 

particularly, in the case of any organizations (Alberghini et al., 2014).  
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TK is the vital resource (Erden et al., 2008; Grant, 1996a), inimitable, appropriable 

and strategically important (Spender & Grant, 1996). It resides in the mind of members of 

an organization, which directs the organization and serves as a source to achieve 

competitive advantage (Bolisani, 2016; Grant, 1996a, 1996b; von Krogh et al., 2012). 

TK comprises of two parts known as cognitive and technical knowledge (Nonaka et 

al., 1994). The cognitive part includes mental models which encompass schemata, beliefs, 

paradigms and viewpoints which lead individuals to perceive and define the things around 

them (Nonaka, 2007; Nonaka et al., 1994). Moreover, Nonaka et al. (2000) and Nonaka 

and Konno (1998) first studied that shared context is needed for TKS. Thus, they 

introduced and discussed the concept of Ba as a space where people interact, consider 

virtual space and mental model equal to the physical space where ideas are discussed and 

shared. The cognitive portion is also related to individual’s understanding about present 

and perception about future which can be what it is and what it ought to be (Nonaka, 

1994; Nonaka et al., 1994). On the other hand, technical part of TK comprises concrete 

know-how, crafts and skills which are context specific (Nonaka, 1994; Nonaka et al., 

1994). Examples of TK are; comprehensive explanations about reasons for some specific 

configurations, perceptions about users’ needs, perceived market value of specific 

systems, emails, phone calls and informal talks  (Bolisani, 2016), how to ride a bicycle 

and how to play a piano (Nonaka et al., 1994). There are various levels of tacitness, which 

according to Polanyi (1958) are three:- 

i) Where one can hardly articulate the personal knowledge. 

ii) The TK can be explained through intelligible speech and resides in the meanings 

of the text. 
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iii) The situation where tacit and explicit knowledge falls apart from each other and 

speaker hardly knows about what he / she are speaking about.  

Thus, for the research, TK means personal knowledge with the characteristics that it is 

difficult to share, needs involvement of the person who possess it, may not require direct 

observations of individual having it, can guide its every aspect itself.  Keeping in view the 

two types of knowledge and their characteristics, it is easy to understand that TK is 

difficult to share but is vital to achieve and sustain core competencies. However, in case 

of EK, it is easy to manage and to share with almost no context specific characteristics. 

After getting insight about the characteristics of EK and TK, it is safe to assume that 

managing the TK remains the challenge for the managers. Although, a reasonable amount 

of studies have been conducted for understanding the nature of TK and sharing it but still 

there is dearth of studies which share such knowledge as to how TK can be shared using 

modern technology, for this research it is termed as MT. Therefore, having realized the 

need, the present study is focusing on TK so that a guideline can be established to manage 

it in the best interest of the organizations. Henceforth, the focus of the literature review 

will remain on TK and its sharing with others whether belonging to the same organization 

or otherwise through use of ICT. The upcoming session will shed light on the proposed 

relationship between TKS and socialization. This section will also discuss what is 

socialization and its different types. 

2.4. Socialization and Tacit Knowledge Sharing 

KS can help in ensuring greater efficiency and effectiveness in production of goods 

and services, therefore, greater proportion of the organizational resources is needed to be 

spent on  KS than on its collaboration (Mischen, 2015). Organizations focus on KS 

because it is vital to ensure competitive advantage (Bartol, Liu, Zeng, & Wu, 2009; 
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Bolisani, 2016; Grant, 1996a). Organizations use two different strategies for KM; firstly, 

they try to codify and maintain databases of knowledge / specific information and then 

ensure accessibility of this knowledge / information to their employees. Secondly, they 

encourage / ensure face to face or person to person interaction / communication, which is 

called socialization of employees with one another, so that they can mutually share their 

personal experiences and knowledge (Lopez & Esteves, 2013). In this context, 

organizations may provide their employees multiple sources of information which might 

lead to efficient KS (Nonaka, 2007; Nonaka et al., 2000). Furthermore, this access to 

employees will leads to TKS (Nonaka, 2007). 

Interpersonal interaction between two people or more is the baseline to TKS (Erden et 

al., 2008; Wang, 2015). TKS takes place through dialogue and communication among 

employees having social relationship with one another (socialization) (Argyres & Mayer, 

2007; Bolisani, 2016; Luethge & Byosiere, 2007; Nonaka, 1994; Nonaka et al., 1994, 

2000). Interaction (socialization) between employees leads to sharing of TK (Arikan, 

2009; Armstrong & Mahmud, 2008; Bolisani, 2016; Brichni, Mandran, Gzara, Dupuy-

Chessa, & Rozier, 2014; Erden et al., 2008; Han, Yoon, & Chae, 2020; Nonaka, 2007). If 

an organization wants to be the first mover or the leader in launching new product in a 

vibrant and competitive market, it must socialize its employees (Grant, 1996a). The TK is 

shared as a consequence of socialization (Nonaka et al., 1994; Simon, 1991; von Krogh et 

al., 2012) and socialization needs communication among individuals (Nonaka et al., 

1994; Simon, 1991). According to Wang et al. (2014), firm is a fertile base for KS and 

social relationship between employees of different specializations leading to share their 

knowledge with one another, which further leads to creation and usage of a specific 

knowledge.  
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There are different modes of socialization which ultimately lead to TKS. For instance, 

mentoring (interaction between expert and novel) (Luethge & Byosiere, 2007; Nonaka & 

Von Krogh, 2009); on the job training (Nonaka et al., 2000); and apprenticeship (Nonaka, 

2007; Nonaka & Takeuchi, 2011) are few of the prominent modes of socialization for 

TKS. Whereas, interaction among people of diverse experiences, knowledge, having 

access to different social networks, different mental models, pursue different targets and 

belonging to different fields leads to TKS (Nonaka & Von Krogh, 2009). Barbulescu and 

Barbulescu (2015) also proposed similar idea that people having more and more 

relationships with others (socialized) will have more opportunities to share their personal 

knowledge also known as TK. Innovation and success of new product also depends upon 

the communication among all departments, including but not limited to engineering, 

designing, marketing, customer cares etc. paving path for sharing a reasonable amount of 

information needed to make product a success (Grant, 1996a; Simon, 1991). The 

communication among individuals will also be equally utilized and important in the given 

context (Grant, 1996a; Simon, 1991). 

TKS depends upon the social relationship between informants and recipients (Chang, 

Gong, & Peng, 2012; Erden et al., 2008). The informal networks or meetings among 

people leads to TKS (Cardoso et al., 2012). According to Erden et al. (2008), the 

socialization aspect in SECI model of knowledge creation is very important and critical 

for TKS. Ba as a concept has come to surface with the clear understanding of a place, 

especially shared context, and is deemed necessary for creation, sharing and utilization of 

knowledge (Nonaka et al., 2000). It is also interpreted as a place where information is 

converted into knowledge and most importantly, it does not mean the physical space only 

(Nonaka et al., 2000). Ba is a space where people interact with one another and it is 

embedded with knowledge (Nonaka et al., 2006). 
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The socialization needs a common platform or field to interact with one another 

(Nonaka et al., 1994) and the advent of social media has brought new concepts in KM and 

facilitated in KS through bringing changes in organizations (Alberghini et al., 2014). For 

instance, it has blurred the organizational boundaries (Fang, Chen-Wei, & Wen-Yen, 

2013; Lopez & Esteves, 2013), shifted organizations from static to vibrant (Swart & 

Harvey, 2011), changed organizational boundaries from being closed to permeable 

(Lopez & Esteves, 2013), converted traditional organizations to virtual organizations 

(Cisco, 2013) whereas, traditional organizations have become boundless in terms of 

physical margins (Mischen, 2015). Accordingly, there is dire need to have a social 

network among employees of different organizations so that they can share their 

knowledge in the absence of structure or hierarchy (Mischen, 2015).  

TKS depends upon the recipient and transferor even, it can be done if recipient has the 

absorption capacity, which is the ability to add some knowledge to the existing 

knowledge (Grant, 1996b). According to Armstrong and Mahmud (2008),  level of TK is 

higher among experts as compared to novice. In the same context, Simon (1991) used the 

word “chunks” instead of TK and stated that 50,000 chunks of information reside in the 

mind of an expert and when a situation comes, guidelines from these chunks (intuitions) 

help an expert in rational-decision making. 

According to Magnier-Watanabe, Yoshida, and Watanabe (2010), socialization leads 

to increasing KS and establishing linkage with more and more business organizations. 

The rising trend of usage of social media has played pivotal role in sharing huge quantity 

of knowledge (Alberghini et al., 2014; Haas, Criscuolo, & George, 2015; Liu & 

Ravichandran, 2015). Currently, Small and Medium Enterprises (SME) have also started 

realizing the importance of KM and are using social media for KS (Bolisani, 2016). 
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Simon (1991) studied that knowledge is not created in isolation rather its emergence 

is based upon past knowledge and experiences. Laboratories, organizations and 

individuals are not creating knowledge in isolation but these are based upon knowledge 

drawn from other organizations and / or individuals (Simon, 1991). Whereas, the cost 

associated with acquiring knowledge from other organizations, individuals, and groups is 

much lower than the benefits associated with it (Alberghini et al., 2014; Diaz-Diaz & Saa-

Perez, 2014). According to Simon (1991) and Grant (1996b), organizations just integrate 

the knowledge of individuals to get desired outcomes. For instance, Kao Corporation of 

Japan makes household products which has developed a network of information so that 

employees can have access to one another (Nonaka et al., 2000). As an inference, those 

who need a specific type of knowledge, can know about the relevant employee or 

employees having relevant knowledge so that they can be benefitted from their respective 

knowledge (Nonaka et al., 2000). Thus, the KS takes place through the establishment of 

information network system. Social media works like a technical tool in the hand of 

employees of an organization to deal with real problems (Bharati et al., 2015). According 

to the studies (e.g. Grant, 1996b; and Simon, 1991), an individual’s brain is the source of 

learning which can be used for organizational learning in two ways: 

i) By ingesting new people having a specific knowledge required by the 

organization. 

ii) By ensuring learning of members of the organization. 

Dodgson, Gann and Phillips (2013) have linked socialization of employees with 

learning from one another, which results in forming of a learning organization. Social 

media helps organizations in KM (Bharati et al., 2015; Bolisani, 2016) and quality of 

knowledge being shared (Bharati et al., 2015). 
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For knowledge intensive professions, like R & D, knowledge sharing is important and 

critical (Bartol et al., 2009). Although new knowledge is created by individuals but role 

of organizations can never be ignored (Nonaka, 1994; Nonaka et al., 1994). According to 

Ferguson and Taminiau (2014), KS is a social activity and knowledge intensive (R&D) 

organizations should establish community of online facilities so that members of that 

organization can have links with other employees of same organization as well as with the 

employees of other organizations (Ferguson & Taminiau, 2014; Wang, Zhang, Hao, & 

Chen, 2019). This will help them in KS for development of new products and services 

along with production of goods and services (Ferguson & Taminiau, 2014). Social 

relationship among employees of R & D organizations facilitate in knowledge creation 

(Nonaka et al., 1994; Wadell et al., 2014), innovation, work and TKS through social 

media (Wadell et al., 2014). Wadell et al. (2014) also studied that by using social 

networking; organizations can reduce the cost and save the time in accessing and 

applying the required knowledge. With the help of socialization, employees can share 

their personal knowledge and can help each other in solving their problems and 

functioning in a better way (Erden et al., 2008). Organizations developed online social 

forums for their employees for intra-organizational social networking to provide them 

platforms to get their problems solved (Bolisani, 2016; Brichni et al., 2014; Haas et al., 

2015). With the help of social networks employees are able to access other employees 

whom they cannot approach easily or otherwise (Haas et al., 2015; Liu & Ravichandran, 

2015). 

Low turnover in organizations leads to lower level of socialization outside the 

organization (Simon, 1991). Whereas, lower-socialization cost stability in organizational 

culture, conversely, high turnover leads to higher level of socialization (Simon, 1991). 

However, high turnover paves path for high-socialization cost (changing the 
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organizational culture) (Simon, 1991). According to Simon (1991), major portion of an 

organizational memory resides in the mind of individuals, while, high turnover is its 

enemy. It is important to transfer knowledge within as well as beyond the organizational 

boundaries (Grant, 1996b; Spender & Grant, 1996). Socialization is important to share 

knowledge among employees of same organization (intra-organizational socialization) 

and with people outside the organization (extra-organizational socialization) (Grant, 

1996b; Spender & Grant, 1996). The reason organizations facilitate its employees, to 

connect with one another through social media, is to facilitate them so that they can 

access knowledge and expertise of other employees (Alberghini et al., 2014; Bolisani, 

2016; Brichni et al., 2014). Firms develop superior competences in result of “learning by 

doing” or experiential learning and use it for further collaborations with other 

organizations (Alberghini et al., 2014; Bolisani, 2016; Brichni et al., 2014). If an 

organization’s performance is based upon specialty or expertise of individuals, as in this 

case, then key to success of that organization is in integrating the knowledge of 

individuals (Grant, 1996a). In lieu of it, a platform (socialization) is provided to have 

strong and effective communication with one another (Grant, 1996a). It is easier to share 

knowledge through IOS than through EOS (Wang, 2015). However, gregarious people 

develop strong ties with others from the same (IOS) as well as from different context 

(EOS) which leads to TKS (Wang, 2015). While focusing on socialization, the research 

divided it into two types viz. intra-organizational socialization and extra-organizational 

socialization and the possible relationship of these with TKS has been discussed in 

upcoming paragraphs. 
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2.5. Intra-Organizational Socialization and Tacit Knowledge Sharing 

The IOS includes all activities which are linked with getting new idea or information 

from people working within the same organization, for instance, talking with employees 

of same department, inter departments, seniors, juniors, peers, etc. (Grant, 1996a). 

Organizations process information to pave path for decision making (Luethge & 

Byosiere, 2007). In current era of expanded business entities and large organization the 

organizations have been expended geographically and the need to socialize the employees 

of an organization located in various geographical locations of the organization 

(Oparaocha, 2016). Whereas, knowledge produced at one part of the organization 

required to be shared with other parts of the same organization, which needs an effective 

communication and social relationships with other employees of the same organization 

(Nonaka, 1994). According to Nonaka (1994), one of the important components of 

organizational learning is internal learning, which comes in to being when members of an 

organization learn from one another in result of socialization. By using intranet-based 

social networking, organizations can improve the performance of the employees 

(Magnier-Watanabe et al., 2010). Once the external knowledge has been acquired IOS 

become important in order to share the knowledge across the organization and making it 

available for possible use by other members of the organization  (Magnier-Watanabe et 

al., 2010). According to Lopez and Esteves (2013), employees of an organization connect 

with one another and form a social network. The socialization of employees of an 

organization leads to sharing their personal experiences and information on mutual basis 

to perform the given tasks (Alberghini et al., 2014). Establishment of social relationship 

among employees of same organization not only facilitate them to learn and share but 

also contribute towards the success of an organization (Alberghini et al., 2014). 

According to Wang (2015), comparing to EOS employees feel comfortable through IOS. 
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The concept of socialization gained importance across organizations and it helped in 

establishing relationships of different types at different levels which further reduced the 

communication gap among members of same organization (Lopez & Esteves, 2013). 

Socialization facilitates employees related to an organization to remain connected with 

one another to share information and get inspired (Alberghini et al., 2014; López, Peón, & 

Ordás, 2006; Martin-de-Castro, Lopez-Saez, & Navas-Lopez, 2008). It also helps in 

tracking one another for creating, evaluating, finding and sharing information in 

collaboration (Alberghini et al., 2014). IOS leads to share information related to 

operations, designs, resource allocation and material, etc. which ultimately help 

organizations in performance enhancement (Alberghini et al., 2014). Integration of 

knowledge of different experts leads to sharing personal expertise and experiences with 

one another, consequently, increasing the knowledge base of all members sharing their 

personal know-how (Alberghini et al., 2014). 

2.6. Extra-organizational Socialization and Knowledge Sharing 

Internal knowledge of a firm is not always sufficient enough for innovation of new 

ideas and resolving day to day issues as it maintains inertia (Grant, 1996a). Organizations 

establish relationships with individuals, groups and other organizations to improve 

internal knowledge and to acquire external knowledge so that new knowledge can be 

generated (Bolisani, 2016; Diaz-Diaz & Saa-Perez, 2014; Petruzzelli, 2008). If 

organizations will only focus on IOS, it will never improve the breadth of outlook of 

employees rather with result in narrow mindset, which can be understood as a situation of 

looking inward (stereotype approach) leading to the syndrome of NIH (Oparaocha, 2016). 

This will further lead to the situation of same / lower performance or capability of the 

employees to perform (Oparaocha, 2016). According to Bolisani (2016) and Diaz-Diaz 
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and Saa-Perez (2014), rather than focusing on general sources of knowledge (e.g. patents 

and databases), organizations should focus on learning through social relationship of its 

employees with the people outside the organization (EOS). 

The focus of organizations for smooth operations and innovations require higher level 

of coordination and learning from outside the organization (Lopez & Esteves, 2013). 

Whereas, it depends upon the establishment of social-relationship with the people outside 

the organization ( EOS) while leaving no room for error or failure (Lopez & Esteves, 

2013). Lopez and Esteves (2013) and Simon (1991) studied that without getting 

knowledge from outside of the organization, it is sometime hard to deal with in-house 

issues as it intensifies daily routines. They also studied that organizations can deal with 

such issues by facilitating their employees through ICT to interact with experts outside of 

the organization. EOS is a source of learning (Wang, Rodan, Fruin, & Xu, 2014) and 

helps in knowledge creation (Bolisani, 2016; Grant, 1996a; Lopez & Esteves, 2013). In 

addition to this, it also increases capacity of the organization to enhance performance, 

efficiency and expertise of the employees (Bolisani, 2016; Grant, 1996a; Lopez & 

Esteves, 2013).  

Learning takes place as an outcome of the interaction among employees of different 

organizations with one another (Bolisani, 2016; Lopez & Esteves, 2013). Arikan (2009) 

took EOS as activities which led to getting new ideas and information from people who 

were not the employees of the same organization. For instance, communicating with 

customers, suppliers and employees of other organizations lead to the knowledge sharing 

among them which turns into development of their innovative behaviour (Argyres & 

Mayer, 2007). If an organization aims at innovation, it establishes a strong relationship 

with other organizations and facilitate their employees to coordinate with people outside 
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the organization (Argyres & Mayer, 2007). Resultantly, it blurs the organizational 

boundaries (Lopez & Esteves, 2013). When members of knowledge-intensive 

organizations want to connect and communicate across organizations, by putting aside the 

limitations caused by physical boundaries, they create a virtual-cum-social network to 

have access to the knowledge (Lopez & Esteves, 2013). Apropos, it allows inward drain 

of knowledge, diverse and related to the varieties of contexts and natures that is not 

limited to physical boundaries (Ferguson & Taminiau, 2014).  

The EOS is a complex and difficult situation because it faces challenges related to 

boundaries, cultures and situations of an organization but it is important for acquiring the 

knowledge which previously was never part of the organization (Ferguson & Taminiau, 

2014). When employees of an organization have social relationship with people outside 

the organization (suppliers, customer and employees of other organizations, etc.), it 

reduces risks in innovation and increases personal knowledge, organizational knowledge, 

performance of individuals and that of an organization (Lopez & Esteves, 2013). From 

the study conducted by Lopez and Esteves (2013), it is learnt that knowledge sharing will 

increase if both organizations are from same industry or sector. 

Fang et al. (2013) proposed a model of knowledge governance to solve problems 

related to knowledge sharing based upon characteristics of the knowledge; barriers related 

to transferability of knowledge; and effective sharing of knowledge among organizations. 

The model considers tacit nature of knowledge as an barrier to KS (Fang et al., 2013). 

The barrier can be dealt by establishing social relationship among members of these 

organizations (Fang et al., 2013). Thus, knowledge governance model proposed by Fang 

et al., (2013) is an inter-organizational knowledge governance model with four quadrants 

named as market, trust, reciprocity and norm.  
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First quadrant termed as market, depends upon price mechanism in which 

organizations are competing with one another, trying to offer high quality products and 

services (Fang et al., 2013). This competition leads to establishment of relationships 

among members of different organizations and customers resulting into creation of 

knowledge based upon knowledge sharing among various stakeholders through 

socialization (Fang et al., 2013). Second quadrant known as trust, leads to development 

and strengthening of relationships among employees of different organizations which lead 

to knowledge sharing for creating knowledge (Fang et al., 2013). Social relationship 

among knowledge workers leads to knowledge sharing and it strengthens their social 

relationships that result into increase in their level of trust. As per third quadrant, 

reciprocity, everyone reacts with sharing one’s knowledge to acknowledge the efforts of 

others (Fang et al., 2013). Fourth quadrant, norms, helps sharing of inter-organizational 

knowledge which paves path for observing governance of human behaviours, so that 

organizations can share their knowledge to function in a given context (Fang et al., 2013). 

Inter-organizational knowledge flow is possible with the help of technology and 

accessing different sources of knowledge is linked with specific costs (Fang et al., 2013). 

There are many possible ways to use a single platform for facilitating employees of an 

organization to interconnect with one another as well as establishment of their 

connections with the people outside the organization (venders, suppliers, distributers, 

clients, warehouses etc.) (Cruz-González et al., 2014). According to Bolisani (2016), 

knowledge sharing occurs as a result of interaction among individuals, groups, teams, 

organizations and societies. This interaction requires open communication among these, 

which can be done through face to face, emails, groupware and / or through use of other 

media (Cadiz et al., 2009). The possible software applications which are being used to 

connect people with one another are the most effective sources of KS (Cadiz et al., 2009).  
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These software application include, but not limited to; MediaWiki (open sourced), 

Microsoft Exchange Server (owned and developed by Microsoft Incorporation), Owl 

Internet Engine (Alberghini et al., 2014), Wikis, Weblogs, Podcasts, Social Bookmarking, 

etc. (Bolisani, 2016). 

From past literature, it is learnt that EOS and IOS are the two facets of socialization. 

Where, IOS means social relationship among employees of same organization and EOS is 

about social relationships among employees of an organization with people outside of the 

organization. Thus, term IOS is less sensitive for an organization and its members 

(employees). 

Whereas, EOS has many challenges including threat to leakage of organizational 

information that may be termed as secret or classified or in some cases top-secret. But at 

the same time, for innovation, generation of new ideas / knowledge, members of an 

organization are required to have linkage with the outer world. Katz and Allen (1982 p. 1) 

justifies it with the logic of “not invented here (NIH)”. Thence, the differences among 

members of an organization, challenges related to boundaries, cultures and environments 

of the organizations lead to the establishment of understanding that EOS is the complex 

and difficult situation. But keeping in view the logic of NIH, it is important to acquire 

knowledge which earlier was never the part of the organization. Thus, IOS is less 

complex or vibrant.  It is needed to ensure the acquisition and sharing of knowledge 

obtained from outside the organization for decision making, problem solving and also for 

enhancing efficiency of the individuals. 

Socialization is based upon communication among individuals. For quick, ubiquitous 

and omnipresent relationships among employees of same organization and people from 

outside the organizations, ICT plays a pivotal role to allow individuals to connect with 
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each other. The MT is an extension of ICT. The development in the field of MT has 

opened new vistas for employee’s socialization within and outside organizational 

boundaries. This aspect has been furthered discussed in the upcoming part of the literature 

review. 

2.7. Role of Communication and Information Technology in Socialization and 

Tacit Knowledge Sharing 

Use of technology is necessary for speedy and timely sharing of knowledge between 

two persons or more (Grant, 1996a; Teece, 1998). According to different studies (Grant, 

1996a; Teece, 1998), emergence of ICT helps in establishing virtual relationships among 

employees of an organization (IOS) and it has led to sharing of personal experiences and 

knowledge (TK) among them. ICT is very helpful in integrating different types of 

knowledge and is virtually connecting employees with one another through social-

networking sites running on internet and intranet (groupware, emails (cost-effective 

replacement of old system of writing letters), video conferencing (cost-effective and 

alternative to face to face interaction), instant messages and chats) for effective TKS 

(Dodgson et al., 2013; Liu & Ravichandran, 2015). Knowledge is a vital resource but role 

of ICT is of great importance to integrate the knowledge of different experts to obtain and 

retain competitive advantages (Liu & Ravichandran, 2015). Grant (1996a) studied that 

forming and operating online social relationship can be developed by using ICT related 

products and services. Socialization leads to improving productivity of employees from 

20% to 25% and contribute globally more than US$1 trillion per annum (McKinsey 

Global Institute, 2012). McKinsey Global Institute (2012) studied that the advent of social 

technologies has transformed the organizations in terms of establishing their social 

relationship with one another. 
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The use of ICT helped organizations to reach their potential consumers as it is 

different from other media and it provides linkages among many to many (Alberghini et 

al., 2014; Bolisani, 2016). ICT also helps in measuring the performance of the 

socialization as it can establish the database regarding number of hits for a specific 

information and number of different users accessing the specific types or kinds of 

information needed (Alberghini et al., 2014; Bolisani, 2016). With the advent of Web 2.0 

in the field of ICT, organizations have developed a social network both for IOS and EOS 

either to facilitate them to answer their queries or to find the solutions to their problems 

(Alberghini et al., 2014). Web 2.0 has also provided individuals with more flexibility to 

decide about joining a social network either to participate actively / passively or to quit 

from it (Lopez & Esteves, 2013; Soto-Acosta & Cegarra-Navarro, 2016). With the help of 

ICT, it is easy to monitor the activities related to knowledge sharing and knowledge 

collaboration through social media (Lopez & Esteves, 2013). Accordingly, this 

monitoring can further help in upgrading the social media (Alberghini et al., 2014; Soto-

Acosta & Cegarra-Navarro, 2016).  

Wiki is also a very important social platform as organizations are using it to facilitate 

its employees to establish social relationship with one another to share their knowledge 

(Alberghini et al., 2014). Wiki is a simple and easy to use social network related tool 

which inter-links the different pages and facilitates users to edit and update the materials 

loaded (Bolisani, 2016; Brichni et al., 2014; Soto-Acosta & Cegarra-Navarro, 2016). 

2.8. Mobile Technology, Socialization and Tacit Knowledge Sharing 

According to Argyres and Mayer (2007) employees select mode of communication 

based upon their knowledge and expertise to use that specific mode. MT which include 

smart phones, tablets and other such devices are easy to carry and are always powered 
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ON (Mazmanian, Orlikowski, & Yates, 2013; Reyt & Wiesenfeld, 2015; Zanello & 

Maassen, 2011) and their usage has turned the table from thinking concretely to thinking 

abstractly (Reyt & Wiesenfeld, 2015). According to Bolisani (2016) and Brichni et al. 

(2014), employees select mode of communication based upon their knowledge and 

expertise to use that specific mode. MT has led to socialization of employees which has 

successfully established a link among employees and employers (Reyt & Wiesenfeld, 

2015). Necessarily, they have started using MT to access valued and desired knowledge 

to perform tasks requiring skilled-mental labour (Reyt & Wiesenfeld, 2015). Kalim, 

Lodhi, and Haroon (2003) studied that mobile phones and telephones, now after too much 

advancement, along with other devices have also been added. In the same course of line, 

the term MT has been used in this study which indicates the level of connectivity among 

people. 

Social media keeps individuals active and help organizations to grasp new 

opportunities, increase brand awareness, inculcate trustworthiness, enhance work quantity 

and ensure work quality (Alberghini et al., 2014). The concept of social media means 

combination of web-based and MT to ensure interactive dialogues among people 

(Alberghini et al., 2014). Reyt and Wiesenfeld (2015) studied that mobile phones and 

telephones, now after too much advancement, along with other devices have also been 

considered as important as any other mean for effective socialization. In the same course 

of line, the term MT has been used in this study which indicates the level of connectivity 

among people. Social technologies help employees to work actively, knowing the latest 

trends, priorities and requirements of customers (Alberghini et al., 2014; Soto-Acosta & 

Cegarra-Navarro, 2016) and are important in creating, sharing and retaining of knowledge 

(Alberghini et al., 2014; Soto-Acosta & Cegarra-Navarro, 2016). 
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In today’s world, although, billions of people are at the margin of economic and 

political structure; yet technology makes mobile phones available to them (Soto-Acosta & 

Cegarra-Navarro, 2016). With the advancement of technology, the IT-based gadgets are 

bi-directional and multidirectional and are in real time with the capacity to perform 

multiple tasks (Malik, Hashmi, Najmi, & Rezgui, 2019). The ICT has reached the point 

where they get updates in real time and store it for the users with the capacity to respond 

or store for future uses (Malik et al., 2019; Zanello & Maassen, 2011). The major use of 

ICT is to get access or to disseminate knowledge (Haamann & Basten, 2019; Rice, Heinz, 

& van Zoonen, 2019; Zanello & Maassen, 2011). Moreover, it is also used by business 

organizations as a tool for capacity development (Haamann & Basten, 2019; Zanello & 

Maassen, 2011). Zanello and Maassen (2011) studied that MT has restricted the 

autonomy of the workers and has connected them to the work at all the times. However, 

professionals don’t agree and argue that MT has led to higher level of flexibility, 

enhanced capacity to perform and increased competencies along with close supervision 

(Mazmanian et al., 2013). While studying the preferences and usage of MT by 

individuals, Mazmanian et al. (2013) found that professionals use it to ensure their 

connectivity with the organization’s main stream of  communication. It shows their 

commitment to others and increases their autonomy in replying within due course of time 

without limiting them to a geographical location (Mazmanian et al., 2013).  

The MT is portable, easy to handle, user-friendly, compact, unobtrusive, ubiquitous 

(always connected to the network and globally accessible), wireless, and always 

connected which make the life of professionals easy and flexible (Mazmanian et al., 

2013; Zanello & Maassen, 2011). Mazmanian et al. (2013) and Zanello and Maassen 

(2011) have studied that MT can improve employee’s satisfaction and productivity. 

Mazmanian et al. (2013) and  Zanello and Maassen (2011) have studied that MT can 
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improve employee’s satisfaction and productivity. People are in the habit of keeping their 

mobile phones near them and do not feel hectic in checking it occasionally, irrespective 

of place and time (that they are either at workplace or at home, either day time or night 

and either week days or weekend) (Mazmanian et al., 2013). MT has modernized and 

facilitated individuals to have fast and non-breakable connectivity with one another 

(Mazmanian et al., 2013). Use of mobile devices have intensified the flow of 

communication within the network (Baqir & Kathawala, 2004) and employees remain 

connected with other employees while working in an organization or moving outside the 

organization and switching from one application to another (Mazmanian et al., 2013; 

Palvalin et al., 2013). 

Knowledge workers work like a team where members are highly interdependent 

(Palvalin et al., 2013). According to Mazmanian et al. (2013), people use smart phones 

for their personal benefits as well as in best interest of their organizations. Inter-

organization KS is dependent upon the effective-communicational channels and this 

knowledge sharing leads to establishing better understanding and relationships among 

members of different organizations and it also helps in creation of knowledge (Fang et al., 

2013). With the advent of information technology and advance communication devices, 

global virtual teams have been established which reduced the concept of face to face 

meetings and has facilitated in knowledge sharing (Fang et al., 2013). 

Fang et al. (2013) stated that firms communicate with one another by using different 

communication channels, e.g. face to face, communication at bars and restaurants, 

networking channels, information technology such as smart phones, internet, laptops, etc. 

and this communication lead to sharing TK between firms belonging to same cluster. 

According to McKinsey Global Institute (2012), managers spend 28% of workday in 



35 

 

 

 

communicating through emails. Mazmanian, Orlikowski, and Yates (2013) studied that 

mobile email devices facilitated professionals to get their jobs done and helped them in 

controlling location, timing, and performance of work. This led to the situation of 

continuous connectivity and accessibility with little chances of disconnecting from work 

(Mazmanian et al., 2013). Organizations, even small and medium enterprises, have started 

exploring possible ways to use social media for KS by using MT (Mazmanian et al., 

2013). Thus, dynamic role of mobile devices leads to develop understanding as to how it 

helps in creating and sharing the TK. 

2.9. Face-to-Face Interaction, Virtual Interaction and Tacit Knowledge Sharing 

Social interaction is needed to ensure the timely and effective communication among 

individuals placed at geographically diverse workplaces and belonging to the same 

organization or not and sharing their TK (Del Vecchio, Mele, Passiante, Vrontis, & 

Fanuli, 2020; Oparaocha, 2016; X. Zhang, Tang, Wei, Yi, & Ordóñez, 2020). By 

facilitating employees to have Virtual Interaction (VI), organizations can accrue more 

benefits from KM system of the organization (Chang, Hsu, & Yen, 2012). For this 

organizations need to facilitate and educate the employees in using latest IT related 

gadgets (Chang et al., 2012). The VI has now become the reality and can be very 

effective for making the people socially connected and can be helpful particularly in the 

case of knowledge intensive organizations and for their activities, e.g. R&D (Iacono, 

Martinez, Mangia, & Galdiero, 2012). Knowledge can be transferred through VI of the 

professional for which they use online social networks (Palacios-Marques, Popa, & Mari, 

2016). Using social media for effective VI for knowledge sharing is relatively new 

experience for organizations and will need time to mature (Palacios-Marques et al., 

2016). Initially people were in the habit of using search engines to access the website of 
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the organization which currently, is preferred through social media related applications, 

e.g. Facebook , etc. to access the organization (Palacios-Marques et al., 2016). Moreover, 

individuals are using virtual platforms to create community of practices, where, they can 

virtually interact with others and can learn from the personal experiences of the others 

(Palacios-Marques et al., 2016; Wang, Zhang, Hao, & Chen, 2019). 

Wikis can be used as a platform or a space which is being shared with other 

professionals for VI and by using such platform they can share their personal knowledge 

with others (Kim, Hau, Song, & Ghim, 2014). Whereas, Bolisani (2016) linked the 

success of Wiki with some factors, e.g. technical, economics, process or operational, 

organizational and cultural. Where, technical means the design, configuration and its 

connection with other KM systems; economic means relating it (Wiki) with business 

goals and their measurement; operational or process include how Wikis can affect the 

day-to-day activities of the organization; organizational means the fitting or placement of 

Wiki with organizational features; and culture means beliefs, feelings and thoughts 

belonging to the individuals. Organizations need to ensure that they have sufficient 

resources to enable their employees for VI for which technical resources are required to 

be provided and this can also eliminate the problem of identifying the relevant person 

with the required knowledge or experience (Kim et al., 2014). Moreover, for TKS the 

informal networks are more effective than the formals and by adopting social network 

and ICT related software and applications, organization and individuals can ensure the 

existence of informal social interaction among individuals from the same organization or 

across the organizations (Kim et al., 2014). With the help of modern technology, the 

organizations can facilitate such a system of KS where members of an organization 

virtually interact with each other as well as outside the organization and in result of it, 

superior and vital resource that is TK is being shared. 
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According to Liu and Ravichandran (2015), the advent and adoption of latest ICT 

organizations can ensure the VI which can result into mitigating majority of the barriers 

including, but not limited to, tacitness of the knowledge, geographical location and time 

hindering learning process. In order to remain in contact with customers as a source of 

knowledge, the organizations are using social media applications and tools for which four 

kinds of services from social media are being used, which are; microblogging, location 

finder, forums for corporate discussion and social networking (Chua & Banerjee, 2013).  

The VI among professionals / researchers of R & D organizations through social network 

sites can lead to share their personal knowledge which leads to increasing their 

performance, capacity to perform and learning from others belonging to same 

organization or not (Liebeskind, Oliver, Zucker, & Brewer, 1996). Ferguson and 

Taminiau (2014) studied that the employees of knowledge intensive organizations use to 

form an online community through which they interact with each other and share their 

expertise and knowledge to increase their effectiveness / efficiency. 

The studies which support the VI for TKS includes but not limited to (Bolisani, 2016; 

Ferguson & Taminiau, 2014; Haas et al., 2015; Liu & Ravichandran, 2015; Reyt & 

Wiesenfeld, 2015; Soto-Acosta & Cegarra-Navarro, 2016; Wang et al., 2019).  

Whereas, Face-to-Face (F2F) interaction is required to learn from each other while 

working in a team and having informal communication either at work or during breaks 

(Iacono et al., 2012). F2F interaction is required to transfer information between people 

(Wadell et al., 2014). This interaction is needed to share personal knowledge of the 

employees working in different innovation and research related organizations (Feldman, 

1999). Mentoring (interaction between expert and novel) is a major source of transfer of 

TK through socialization (Luethge & Byosiere, 2007). Ensuring F2F or person to person 
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communication as a form of socialization of employees with each other ensure that they 

share their experiences and knowledge with one and other (Lopez & Esteves, 2013). 

From different studies, it is also learnt that TKS can takes place through different modes 

related to F2F interaction, e.g. on the job training (Nonaka et al., 2000; Singh & Gupta, 

2014), apprenticeship (Nonaka, 1994, 2007; Nonaka & Konno, 1998; Nonaka & 

Takeuchi, 2011), mentoring (Denise, Byosiere, Luethge, & Byosiere, 2007; Nonaka, 

1994; Nonaka & Von Krogh, 2009; Singh & Gupta, 2014), working in a team (Nonaka & 

Konno, 1998), brain storming (Nonaka, 1994),  training sessions, presentation on new 

technologies, on job problem solving, regular team meetings, project discussion and team 

meeting (Singh & Gupta, 2014). The studies in favour of F2F interaction for TKS are 

(Denise et al., 2007; Lopez & Esteves, 2013; Nonaka, 1994; Nonaka et al., 1994; Singh & 

Gupta, 2014; Wadell et al., 2014). 

Next part of literature review discusses the usage of MT and its impact on business 

organizations (public and private) and general public of Pakistan. This part of literature 

review intends to develop an understanding about the current trends and forecast usage of 

MT by public and private organizations, political and non-political figures and 

organizations. 

2.10. Mobile Technology and Socialization in Context of National and 

International Trends 

Pakistan as a developing country is facing many challenges and is trying hard to 

synchronize with other nations by adopting current trends and technologies, like using 

advanced technologies (smart phones) and connectivity among organizations and 

individuals for socialization. Presently, many public and private organizations are 

maintaining records for conducting studies to understand these trends. These records 
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along with monitoring and facilitating the telecom sector related organizations can help 

understanding trends of general public, in general, and business organizations, in 

particular. Pakistan Telecommunication Authority (PTA) is carrying out monitoring of 

the business-related activities of telecom related organizations. It is also working as 

regulatory authority as well as maintaining record of all of the subscribers and users of 

the ICT. The record of PTA will help to understand the current scenario of MT and 

socialization in context of Pakistan. 

According to Bolisani (2016), number of cellular subscribers is increasing rapidly 

every day. According to PTA (2018) number of cellular subscribers is increasing rapidly 

every day. This fact is evident from the statistics about usage of mobile phones for 

internet and other services and is given in APPENDIX E, which shows increase in 

number of cellular subscribers in each year from 2003 to 2018. According to the reports 

published by PTA (2015) number of subscribers of cellular phones is 128,041,567 

whereas, total population of Pakistan is approximately 190,000,000 (Pakistan Population, 

2016). This total, however, does not depict the actual scenario as the statistics are based 

upon number of subscribers issued with Subscriber Identity Modules (SIMs). As, it is an 

integrated circuit chip that is intended to securely store the international mobile subscriber 

identity (IMSI) number and its related key, which are used to identify and authenticate 

subscribers on mobile telephony devices (such as mobile phones and computers) by 

different companies. In this context, there are so many examples that a large number of 

people have more than one SIM issued by same or different telecom service providers. 

On November 22, 2015 an article titled “Smart Phones are ready to take over” published 

in Tribune highlighted the change in the trend of usage of smart phones by individuals. 

People now prefer usage of smart phones for using different websites, especially social 

websites (PTA, 2018). 
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Another dimension of unprecedented success of mobile phone, according to PTA 

(2018), is setting up of new trends in ICT towards development and usage of mobile 

phone applications. These applications are available free of cost and around 84% of the 

total users download them. According to PTA (2015), five top ranked social media 

networks are Facebook, Twitter, Instagram, Pinterest, and LinkedIn. However, Facebook 

(FB), as a social platform in Pakistan, handles more than 3 billion connections a day, 

while Twitter encompasses more than 280 million connections a day. Auctioning of 3G 

and 4G spectrum by PTA in 2014 and permission to telecom related organizations to 

provide internet services to their users changed the trend of the general public and they 

started using smart phones. For instance, according to PTA (2015) during first quarter of 

2015 a total of 123% rise in shipment of smart phones to Pakistan is recorded. A 

remarkable change in importing the smart phones has been recorded in last quarter of 

2015 and it is observed that import of smart phones to Pakistan was just 7% in 2012 but 

in 2015 it rose to 30% (PTA, 2015). In 2016 and 2017, it is expected that the import of 

smart phones will rise to 55% and this change is derived by the expected growth of 3G 

and 4G internet services (PTA, 2015). 

Moreover, the first ever Digital Pakistan Policy was launched in 2017 with the vision 

to enable the general public to be more educated and enhancing their capacity to produce 

(PTA, 2018). Furthermore, the policy will lead to increase the performance of the R & D 

organizations and their employees (PTA, 2018). The policy will also be helpful for the 

business organizations by expanding the market and facilitating ecommerce and 

eMarketing (PTA, 2018).  
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Now a days, companies and individuals are using social media not only for 

communication with each other but also as a symbol of online presence. In current 

scenario, to be active on social media is considered essential for everyone including 

business organizations, celebrities, institutions, media outlets, general public, and 

Government  (PTA, 2018). Public engagement and mass interaction with general public 

through social media, just like other advanced countries, have become trendy. Central and 

provincial governments of Pakistan and almost all of the leading political parties are 

using different social media platforms like Facebook and Twitter to remain in touch with 

the general public. For instance, ISPR (Inter Services Public Relations) issues official 

announcements through Twitter, Punjab Food Authority (PFA) uploads information about 

inspections of various food related outlets, DCO Rawalpindi updates government matters 

on FB, and different political parties like Pakistan Muslim League Nawaz, Pakistan 

Tehreek-e-Insaf and Pakistan People Party are using FB and Twitters to remain in touch 

with general public.  

As per PTA (2015), Teradata is world’s big data warehousing service provider and 

operate in more than 40 countries of the world. It is also operating in Pakistan and 

providing services to business organizations for handling and analyzing large data sets by 

using machine and sensors for creating new knowledge. According to IBM (as cited in 

PTA 2015), organizations operating with the capacity to handle huge data sets are having 

competitive edge in the market, for which organizations need to extract knowledge from 

larger data set of valuable information related to digital society. It has also led PTA 

(2015) to state that ICT accompanied by telecom services helped in maintaining big data 

base with the capacity to be used by policy analysists, government agencies, social 

structures, transportation, disaster management and business organizations. 
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In recent cases NADRA used MT for verification of computerized national identity 

card (CNIC) and 13000 fake CNIC card holders were caught and duly reported (Daily 

Jang, 12/07/2016). Government of Punjab started using mobile applications to facilitate 

general public to find the tax paid restaurants and by visiting and sending invoices of 

these restaurants to Punjab Revenue Authority (PRA) to participate in prize competition 

(Daily Jang, 12/07/2016). 

Faisal Bank (One of the leading commercial bank of Pakistan) facilitated its 

customers to use smart phones to track and / or remained updated about their investment 

in PKR denominated Government of Pakistan securities, include Pakistan Investment 

Bonds (PIB), Treasury Bills (T-Bills) and Ijara sukuks on the go, with ease (The News, 

15/07/2016). According to Dawn (2016), Punjab Government started “e-Khidmat” 

services for its citizens and people. This service can be used through their PCs, laptops, 

tabs or mobile phone, thereby reducing cost and time required in facilitating customers 

through these services (Dawn, 2016). According to annual report 2015-16 of PITB, 

Punjab Government has taken initiatives to computerise all of the public departments, e.g. 

Revenue, Health, Police, Land, Education and all courts (Dawn, 2016). Similarly, 

Planning and Development Punjab (2016) will promote MT and Wi-Fi hotspots at three 

big cities (Lahore, Multan and  Rawalpindi) of the Province by spending approximately 

1140 million Pak Rupees. Government of Punjab has started allocating a reasonable 

amount of money to establish IT labs at school and college levels for capacity building of 

the youth at primary and secondary levels (Education Sector, 2016). In Pakistan, different 

business sectors, for example, shopping malls, e.g. Metro Cash and Carry and Hyperstar; 

restaurants, e.g. Hardees, McDonalds, KFC, Fri-Chicks etc.; hotels Pearl Continental, 

Avari, Marriott, etc.; and public transport providers e.g. Daewoo and Q-Connect has 

started providing free internet through Wi-Fi to their customers. 
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The use of MT in socialization and its higher level of impact on linking people with 

one another and their leaders can be seen through an incident that took place in Turkey on 

mid-night of 16th July, 2016 when Turk Army took over control of the government and 

declared Martial Law / curfew in the country. Suddenly, the elected President of the 

country (Tayyib Erdogan) recorded a video message on his mobile phone for the people 

of his country and uploaded on social media (Education Sector, 2016). Resultantly, in few 

minutes a large number of people came out of their living places and disrupted the 

attempt of the Army to take over the control of the country (Jang, 2016). 

After resignation of Chief Minister (CM) of Provincial Assembly of Sindh, Pakistan 

the house elected Murad Ali Shah as new CM of the Province on July 29, 2016. The new 

CM of Sindh joined his office with the intention to improve the performance of the 

provincial government for which he showed his concerns in using latest technology. CM 

Sindh started using MT and created a group titled “Cabinet” and directed admin of the 

group to keep in touch with all authorities of the province (Dawn, Aug 02, 2016). The 

CM Sindh directed all ministers, advisers and special assistants to join the group and keep 

him up to date. The cabinet members started using WhatsApp to share latest information, 

pictures of visits and meetings and submitted progress related to all activities on the group 

(Dawn, Aug 02, 2016). Punjab Information and Technology Board (PITB) has launched 

an application for crime mapping and through which high-crime spots can be detected 

and Punjab Police and Law Enforcement Agencies can make strategies to focus on these 

points to reduce their vulnerability. All this happened through effective use of mobile 

phones for which PITB has developed an android based application.  The police officers 

will add the information on this application which may contain pictures, Google maps or 

other navigational information, etc. for use by general public (Cirs, 2017). 
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Government of Punjab, one of the four provinces of Pakistan, started e.Rozgaar 

program for the graduates of universities for which 40 training centres have been 

established and experts will train the individuals so that they can work while sitting at the 

place of their comfort including home, café etc. (Daily Jang, Feb 16, 2017). For the said 

purpose, a website (http://www.erozgaar.pitb.gov.pk) has been developed to facilitate the 

general public. Excise and Taxation Department has started using ICT to avoid fraudulent 

activities for which system has been linked with NADRA and after verification, an 

individual will be able to get the vehicle registered and ownership can be checked by 

sending a simple SMS to the automated system (Daily Jang, 08 Nov, 2016). The Bank of 

Punjab also started using mobile banking services through a software application and 

account holders can use the application for transactions rather physically visiting the 

respective account holding bank branch (Daily Jang, 08 Nov, 2016). 

2.11. Conclusion 

From literature review, it is learnt that reasonable number of studies have been 

conducted to differentiate, describe and explain the different types of knowledge named, 

based on their characteristics, as tacit and explicit. Many studies agreed on the point that 

TK is strategically more important than EK and is recommended for spending resources 

to manage and share it (e.g. Alberghini et al., 2014; Bolisani, 2016; Cardoso et al., 2012; 

Gourlay, 2006; Grant, 1996, 1996; Nonaka, 1994; Spender & Grant, 1996). TK resides in 

the mind of individuals and it is hard to share with others or to convert it into EK (Erden 

et al., 2008; Grant, 1996b; Spender & Grant, 1996).  TK and EK are antithetical concepts 

on a continuum and researches can be conducted while focusing on one end of the 

continuum (Nonaka & Von Krogh, 2009). All this understanding stimulated the 

researcher to conduct a research focusing on TKS. 

http://www.erozgaar.pitb.gov.pk/


45 

 

 

 

According to different researchers, KS is an important aspect of KM and knowledge 

creation is not enough for an organization. For instance, Nonaka, et al. (2006) stated that 

knowledge creation depends upon making available and amplifying knowledge created by 

individual accompanied with crystalizing it and connecting it with system responsible for 

KM. Where making available and connecting the new knowledge with KM system 

depends upon KS. In the same way, some of the studies (e.g. Erden et al., 2008; Grant, 

1996b; Spender & Grant, 1996), elaborated that neither knowledge is created in isolation 

nor it is beneficial without sharing to other people of same organization as well as outside 

the organization.  

Ba is the shared context for KS and it is not limited to the physical place, only 

(Nonaka & Konno, 1998; Nonaka et al., 2000; von Krogh et al., 2012). As some of the 

studies (e.g. Nonaka & Konno, 1998; Nonaka et al., 2000; von Krogh et al., 2012) found 

that TK can be shared through informal social relationships, meetings, communication, 

etc. Thus, the main focus of the research is on socialization through which informal 

communication does happen among people and this socialization does not need face to 

face interaction and does happen at virtual places and this understanding is in line with 

the concept of Ba / virtual platform / online activities proposed by different studies (e.g. 

Barker, 2015; Nonaka & Konno, 1998; Nonaka et al., 2000; von Krogh et al., 2012). 

The literature review shows that there are sufficient evidences which support the 

relationship between socialization (IOS and EOS) and TKS (Bandura, 1971; Barker, 

2015; Daft & Lengel, 1986; Farley et al., 2015; Grant, 1996b; Homans, 1958; Miles, 

2012; Nonaka, 1994; Rogers, 1983). Different studies supported the relationship among 

IOS and TKS (Bandura, 1971; Barker, 2015; Daft & Lengel, 1986; Farley et al., 2015; 

Grant, 1996b; Homans, 1958; Miles, 2012; Nonaka, 1994; Rogers, 1983) whereas EOS 
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leads to knowledge sharing, is also supported by different studies ( e.g. including Daft & 

Lengel, 1986; Dalkir, 2012; Gourlay, 2006; Miles, 2012; Nonaka et al., 1994; Wadell et 

al., 2014). From the past literature, it is also learnt that MT as a communicational 

channels can also be helpful in TKS among employees working in different organizations 

(Daft & Lengel, 1986; Dalkir, 2012; Davenport & Prusak, 1998; Liu & Ravichandran, 

2015; McEvily & Chakravarthy, 2002; Miles, 2012; Reyt & Wiesenfeld, 2015) and after 

the advent of MT, people become more and more socialized and level of communication 

has increased manifold (Daft & Lengel, 1986; Dalkir, 2012; Davenport & Prusak, 1998; 

Liu & Ravichandran, 2015; McEvily & Chakravarthy, 2002; Miles, 2012; Reyt & 

Wiesenfeld, 2015). This understanding led to use MT as moderator for the relationship of 

IOS and EOS with TKS. The theories and understandings developed by Nonaka and some 

of his colleagues who wrote different research papers and gained importance in the 

domain of KM (Alberghini et al., 2014; Cisco, 2013; Mazmanian et al., 2013; Palvalin et 

al., 2013; PTA, 2015; Reyt & Wiesenfeld, 2015; Zanello & Maassen, 2011) were limited 

to knowledge creation only, whereas, KM does not remain limited to the creation of new 

knowledge only. Moreover, referring the study conducted by Simon (1991) found that 

knowledge cannot be created without relying on the knowledge created by others and it 

required sharing of knowledge. This was the very reason the focus of the study remained 

with KS especially the tacit nature of knowledge. 
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Table 2.1. Summary of Literature Review to Support the Relationship Between 

Studied Variables 

Relationship Sources 

Socialization and Tacit 

Knowledge Sharing 

Barker, 2015; Bolisani, 2016; Dalkir, 2012; Farley et al., 2015; Nonaka, 

1994; Nonaka, Byosiere, Borucki, & Konno, 1994; Nonaka, Krogh, & 

Voelpel, 2006; Nonaka, Toyama, & Konno, 2000; Nonaka & Konno, 

1998; Petruzzelli, 2008; Teece, 1998; Yang & Farn, 2006 

Intra-Organizational 

Socialization and Tacit 

Knowledge Sharing 

Dalkir, 2012; Nonaka, 1994; Nonaka et al., 1994, 2000; Nonaka & 

Konno, 1998; Petruzzelli, 2008; Teece, 1998; Yang & Farn, 2006 

Extra-Organizational 

Socialization and Tacit 

Knowledge Sharing 

Dalkir, 2012; Nonaka, 1994; Nonaka et al., 1994, 2000; Nonaka & 

Konno, 1998; Petruzzelli, 2008; Teece, 1998; Wadell, Björk, & 

Magnusson, 2014 

Importance of ICT in 

Tacit Knowledge Sharing 

Barker, 2015; Farley et al., 2015; Nonaka, 1994; Nonaka et al., 1994, 

2006, 2000; Nonaka & Konno, 1998; Nonaka & Toyama, 2003; Teece, 

1998; von Krogh, Nonaka, & Rechsteiner, 2012 

Moderating Role of 

Mobile Technology 

Barker, 2015; Farley et al., 2015; Nonaka, 1994; Nonaka et al., 1994, 

2000; Teece, 1998; von Krogh et al., 2012 

Table 2.1 shows the relationship between studied variables and few sources (as 

example) supporting the relationship. 

After getting insight through literature review the variables and their possible 

relationship have been discussed and conceptualized in the light of past theories presented 

by Nonaka and his colleagues, i.e. dynamic theory of knowledge creation and Pan and 

Scarbrough, i.e. socio technical view of knowledge creation. For which, next chapter, 

Conceptual Framework, has been written.  
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CHAPTER 3 

CONCEPTUAL FRAMEWORK 

3.1. Introduction 

According to Shafritz and Ott (2001), theory is a proposition or set of propositions to 

understand, explain or predict the possible relationship of various aspects and realities.  

According to Miles (2012), theories are important in manifolds, as these are used for 

following:-  

i) To explain concepts, constructs, phenomena and outlines. 

ii)  To create and elaborate the inter-relationship of individuals, groups and objects. 

iii) To organize thoughts and ideas about realities or world around us which help to 

drive hypotheses or propositions, with the characteristic of being testable 

statements about the relationship among the constructs. 

iv) To provide operational or working definition of a construct.  

v) To test the possible relationship among constructs or to test the propositions or 

hypotheses whether supported or refuted by the data collected from the real world. 

 

According to Sekaran and Bougie (2016), theoretical understanding is a conceptual 

model required to understand how one theorize or make logical understanding about the 

relationship among different studied constructs. Sekaran (2003) and Sekaran and Bougie 

(2016) studied that conceptual framework is an important part of a research and needed to 

create rigor in a scientific research. Conceptual framework helps in finalizing and testing 

the hypotheses of the research (Cooper & Schindler, 2014; Easterby-Smith, Thorpe, & 

Jackson, 2012; Saunders, Lewis, & Thornhill, 2016; Sekaran, 2003; Sekaran & Bougie, 
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2016). Theories combined with data leads to empirical decision making and researches 

are conducted based upon conceptual understanding (Cooper & Schindler, 2014). 

Moreover, conceptual framework helps to generalize the understanding about variables 

and their relationship, leading to decision making and predicting the outcome (Cooper & 

Schindler, 2014).  

Keeping in view the foregone understanding about multiple usage of theories, in this 

chapter, the conceptual framework is developed based upon past theories so that the 

possible relationship among the studied constructs can be understood. In addition, the 

conceptual framework will also help to understand the current situation which has 

changed due to different changes or advancement in ICT and social arena. This 

phenomenon is also supported by the understanding of Miles (2012) who studied that 

discussing and studying new constructs and identifying new theoretical problems means 

‘past theories are deficient in understanding and studying the existing changes in the 

environment is needed’. Thus, according to Miles (2012), by synthesizing and integrating 

different theories it becomes possible to develop a platform required to understand what 

was never possible to study or understand in the past. According to Walliman (2006), 

without theoretical stance, it is difficult to finalize where to start and what to collect. So, 

it is concluded that conceptual framework will also guide for data collection and analysis. 

The chapter is divided into five sections. First section addresses two major theories 

which contributed to develop the theoretical framework of this research. Second section 

elaborates importance of knowledge as a resource. The third section discusses and clears 

the understanding about the relationship of socialization with TKS for which the 

relationship of IOS and EOS with TKS is discussed. Fourth section is about the 

moderating role of MT to ascertain the possible relationship between socialization and 
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TKS. Taking into the crux of all four sections and their impact, the last section 

encompasses the conclusive remarks. 

For above, following theories have been discussed: - 

i) Dynamic theory of knowledge creation which is also known as socialization-

externalization-combination-internalization (SECI) model proposed and modified 

by series of studies conducted by Nonaka and his colleagues (e.g. Nonaka, 1994; 

Nonaka, Byosiere, Borucki, & Konno, 1994; Nonaka, Chia, Holt, & Peltokorpi, 

2014; Nonaka, Krogh, & Voelpel, 2006; Nonaka, Toyama, & Konno, 2000; 

Nonaka & Konno, 1998; Nonaka & Takeuchi, 2011; Nonaka & Toyama, 2003; 

Nonaka & Von Krogh, 2009).  

ii) The socio-technical view of tacit knowledge sharing by Pan and Scarbrough 

(1998). 

3.2. Understanding the SECI Model and Socio-Technical View of Tacit 

Knowledge Sharing 

For ease of comprehensive understanding, this section will discuss and clear the two 

theories in detail to understand the possible relationship of IOS and EOS with TKS. The 

theories will also be helpful to understand the moderating effect of MT, as most modern 

form of ICT, to ascertain the existence of relationship between socialization and TKS. For 

this, firstly, dynamic theory of organizational knowledge creation widely known as SECI 

model proposed by Nonaka (1994) will be discussed. Thereafter, extension of this theory 

as a result of different studies conducted by Nonaka and others (e.g. Nonaka, Byosiere, 

Borucki, & Konno, 1994; Nonaka, Krogh, & Voelpel, 2006; Nonaka, Toyama, & Konno, 

2000; Nonaka & Konno, 1998; Nonaka & Toyama, 2003; von Krogh, Nonaka, & 

Rechsteiner, 2012) will be discussed. Secondly, socio-technical view of knowledge 
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sharing given by Pan and Scarbrough (1998) will be discussed to understand the role of 

socialization and ICT in TKS. While going through the various studies associated with 

the subject, knowledge has been interpreted differently. For instance, knowledge is “that 

which is known” (Grant, 1996, p. 110); the meaningful information is called knowledge 

(Bhatt, 2001);, etc. In this study, knowledge is taken as justified true belief, as used by 

different studies (e.g. Nonaka, 1994; Nonaka et al., 1994; Polanyi, 1958). Moreover, 

before discussing the SECI model and socio-technical view of knowledge sharing, it is 

pertinent to understand the difference between two types of knowledge, known as tacit 

and explicit knowledge. Whereas, detailed understanding about these types of knowledge 

has been discussed in previous chapter titled as Literature Review under heading 2.3 

Types of Knowledge. The explicit knowledge means, ‘knowledge which is transferred 

through formal and systematic communication and is in the form of figures, numbers, 

databases, etc.’ (Nonaka, 1994; Nonaka & Konno, 1998). While, TK means, ‘a type of 

knowledge which is hard to communicate and is deeply rooted in actions, context and 

involvement of one who possess it’ (Nonaka, 1994; Nonaka & Konno, 1998). Technical 

and cognitive are the two dimensions of TK (Nonaka & Konno, 1998). Here, technical 

dimension means informal and personal skills and crafts, for example, know-how. The 

cognitive dimension means mental models, schemata, beliefs and values (Nonaka & 

Konno, 1998). The present study encompasses on both dimensions of TK and studies its 

relationship with IOS and EOS. 

Based upon above understanding, the dynamic theory of knowledge creation or SECI 

model is discussed in succeeding paragraphs. 
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3.3. Dynamic Theory of Organizational Knowledge Creation / SECI Model 

Dynamic theory of organizational knowledge creation also known as SECI model was 

initially proposed by Nonaka (1994). The theory proposes four quadrantes based upon the 

interaction of tacit and explicit knowledge with each other and itself (i.e. tacit to tacit and 

explicit to explicit). These quadrants are named as socialization, externalization, 

combination and internalization. As the theory was descriptive, it was tested empirically 

by Nonaka et al. (1994). The study was conducted quantitatively for which primary data 

was collected from 105 middle managers and was supported by the data.  

Laterally, to further elaborate the understanding about the theory and its practical 

implications, Nonaka and his colleagues (e.g. Nonaka, Byosiere, Borucki, & Konno, 

1994; Nonaka, Krogh, & Voelpel, 2006; Nonaka, Toyama, & Konno, 2000; Nonaka & 

Konno, 1998; Nonaka & Toyama, 2003; von Krogh, Nonaka, & Rechsteiner, 2012) 

conducted a series of further studies and enriched the BoK. In the backdrop of above 

discussion, the SECI model (dynamic theory of knowledge creation) is further discussed 

in succeeding paragraphs to elaborate and understand the studied relationships (i.e. model 

of the present study). 

The dynamic theory of knowledge creation by Nonaka and others (Nonaka, 1994; 

Nonaka et al., 1994) studied that new knowledge, which may or may not be the tacit and 

explicit is created as a result of direct interaction among both and also through cross 

interaction between tacit and explicit knowledge. This is achieved through four possible 

ways or modes of interaction. The theory also argued the understanding that although 

individuals create new knowledge, but organizations do play the pivotal role in 

facilitating them to articulate and amplify the new knowledge. The understanding about 

these different quadrants or modes of interaction between tacit and explicit knowledge 
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and its characteristics are discussed with the help of two base studies conducted by 

Nonaka, (1994) and Nonaka et al., (1994) which can be better understand with the help of 

following diagram:-  

Figure 3.1 SECI Modes of Knowledge Creation 

  

Source: Adopted from Nonaka (1994) 

Referring Figure 3.1, proposed and discussed by Nonaka (1994), the model has four 

quadrants (socialization, externalization, combination and internalization). The model 

explains as to how tacit and explicit knowledge can interact with each other and itself (i.e. 

tacit to tacit and explicit to explicit) to create a new knowledge. In socialization type of 

interaction, TK interact with TK and results into creation of TK. Externalization means, a 

type of interaction where tacit and explicit types of knowledge interact with each other 

and, in response to it, explicit type of knowledge is created. Combination is the type of 

interaction, where explicit type of knowledge interacts with explicit knowledge and 

results into creation of explicit knowledge. Whereas, in internalization, tacit knowledge is 

created as a result of interaction of explicit knowledge with tacit knowledge. 
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In present era of continuous advancement in science, technology and rapid 

environmental changes, it has become the need of any organization for maintaining its 

relevance to continuously look for the means whereby it can maintain competitive 

advantage at all the time (Oparaocha, 2016). Thus, continuous acquisition of new 

knowledge is essential (Oparaocha, 2016). According to Nonaka (1994) and Nonaka et al. 

(1994), SECI model is a continuous and ongoing process for knowledge creation and 

starts from socialization. The model was developed with the understanding that 

knowledge is an important aspect for any organization. Moreover, for decision making 

and continuous innovations, knowledge sharing act as a catalyst (Nonaka, 1994; Simon, 

1991). Nonaka (1994), emphasized that socialization of individuals ultimately leads to 

expansion of knowledge base which in turn helps individual to increase their breadth of 

outlook. This understanding is also reflected from the SECI model (Figure 3.1), which 

starts from socialization. Here socialization means a stage where sharing or acquiring TK 

of others leads to creation of new TK. However, this socialization is limited to physical 

interaction only and requires direct interaction / observation to learn from the other / 

expert (Nonaka, 1994). The dimensions of socialization are TK accumulation, extra-firm 

social information collection (wandering outside), intra-firm social information collection 

(wandering inside) and transfer of TK (Nonaka et al., 1994; Nonaka, Toyama & Konno, 

2000). 

Other dimensions of SECI model, as shown in Figure 3.1, i.e. externalization, 

combination and internalization are also important in the domain of KM in general, and 

knowledge creation in particular. Here, externalization means knowledge creation 

through converting TK into EK achieved through meetings and formal communication 

(Nonaka, 1994; Nonaka et al., 1994, 2006; Nonaka & Konno, 1998; Nonaka & Toyama, 

2003) hence, a unidimensional construct (Nonaka et al., 1994; Nonaka et al., 2000). 
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While, combination means, knowledge creation through transformation of EK to EK and 

usage of larger databases for storage and accessing through internet (Nonaka, 1994; 

Nonaka et al., 1994, 2006, 2000; Nonaka & Konno, 1998; Nonaka & Toyama, 2003). 

Combination consists of three dimensions; acquisition and integration, synthesis and 

processing and dissemination (Nonaka et al., 1994; Nonaka et al., 2000).  Developing a 

graph, database, writing manuals and other technical documents and making these 

available to others for their use are few of the examples (Nonaka et al., 1994; Nonaka, 

Toyama & Konno, 2000). 

Last but not the least, fourth dimension related to internalization includes: - 

i) Personal experiences and real-world knowledge acquisition. 

ii) Simulation / experimentation and virtual world knowledge acquisition, which 

means, knowledge creation through conversion of EK to TK (Nonaka et al., 1994; 

Nonaka, Toyama & Konno, 2000). In this case the TK is created as a result of the 

experiments (Nonaka 1994). 

To elucidate SECI model, it was essential to understand the availability of different 

platforms which could ensure creation of new knowledge in a befitting manner. In this 

regard, Nonaka and Konno (1998) and Nonaka, Toyama and Konno (2000) enriched the 

dynamic theory of knowledge creation or SECI model with the help of two studies, which 

introduced different types of platforms including their elaboration / linkage with different 

quadrants of SECI model. This further refined the study and both Nonaka and Konno 

(1998) and Nonaka et al. (2000) presented the concept of Ba, a Japanese word meaning 

place or platform where interaction among individuals, groups or organizations is 

possible. The reason for coming up with concept of Ba and integrating several types of 

Bas with SECI was felt essential to justify the availability of different platforms and their 
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characteristics. The two studies conducted by Nonaka and Konno (1998) and Nonaka et 

al. (2000) further helped to understand the linkages and also correlated the different types 

of Bas with various modes of SECI model.  In this regard, for tacit to tacit, there is 

originating Ba, tacit to explicit, interacting Ba, explicit to explicit is done through Cyber 

Ba and explicit to tacit, exercising Ba are used based upon their unique characteristics 

which tend to facilitate for knowledge creation. Through upcoming paragraphs, the 

concept of Ba will be discussed followed by linking different kinds of Bas with different 

modes of SECI model depicted at Figure 3.2 and Figure 3.3. 

Ba is a common place (Nonaka & Konno, 1998; Nonaka et al., 2000). Here 

individuals can interact and communicate with each other (Nonaka & Konno, 1998; 

Nonaka et al., 2000). Thus, sharing of knowledge take place (Nonaka & Konno, 1998; 

Nonaka et al., 2000). 

“For those unfamiliar with the concept, Ba can be thought of as a shared 

space for emerging relationships. This space can be physical (e.g., office, 

dispersed business space), virtual (e.g., e-mail, teleconference), mental 

(e.g., shared experiences, ideas, ideals), or any combination of them” 

(Nonaka & Konno, 1998 p. 40). 

Therefore, Ba is not limited to physical space only. It can be virtual forum or mental 

models where individuals interact and share their personal knowledge (Nonaka & Konno, 

1998; Nonaka et al., 2000). Takeuchi and Nonaka (1986) quoted the practical example of 

Ba. They stated that Fuji-Xerox, which used to build a team of diverse personalities and 

experiences, studied that when experts interact and talk with each other, new ideas come 

to their mind which results in development of new knowledge or developments of new 

products. Such activities help novels to create and share new ideas and contribute in 

innovation process (Takeuchi & Nonaka, 1986). Moreover, learning does happen in 

response to the interaction of the members of the Ba (Baqir & Kathawala, 2004; Davison, 

Ou, & Martinsons, 2013; Nonaka & Konno, 1998; Nonaka et al., 2000). 



57 

 

 

 

According to von Krogh et al. (2012), organizations can generate effective Ba by 

providing and through use of electronic devices related to ICT. This will further help 

employees to share their personal knowledge which can also facilitate them besides 

gaining knowledge to also resolve their day to day problems by effective / meaningful 

interaction. They von Krogh et al. (2012) also studied that both formal and informal 

networks help in TKS. As it is well known that Ba can be physical or virtual and ICT has 

the capacity to create virtual Ba, therefore, it is equally effective and can be used by the 

individuals blurring the physical boundaries of departments and organizations (Buunk, 

Smith, & Hall, 2018). Whereas, Nonaka et al. (2006) studied that TK creation and sharing 

occur through Ba, which may or may not cover more than one department, encompassed 

by formal and informal networks. 

Figure 3.2 The four Characteristics of Ba 

  

Source: Nonaka and Konno (1998) 
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In view of the above mentioned Figure 3.2, the characteristics of Ba along with 

different types / quadrants or modes of SECI model at various levels of interaction 

(individual, group and organization) is discussed in subsequent part of the study. 

Nonaka and Konno (1998) studied that in originating Ba, physical interaction is must. 

The individuals share feelings, emotions, experiences and mental models through 

originating Ba. It is well understood that physical Ba needs physical existence of the 

persons at the same place / time to create strong ecological stimuli (Nonaka & Konno, 

1998). Moreover, it is accompanied with the commitment of individuals who sympathizes 

or empathizes with others, and is reflected through love, commitment, care and trust for 

others, leading to removing barriers among them (Nonaka & Konno, 1998). The model is 

developed on the understanding that SECI process starts from this and physical 

interaction is must in this Ba, which leads to the TKS.  

“Originating ba is the primary ba from which the knowledge-creation 

process begins and represents the socialization phase. Physical, face-to-

face experiences are the key to conversion and transfer of tacit knowledge. 

Pure experiences, ecstasy, or “being thrown into the world” (Heidegger) 

are philosophical terms to describe this. Organizational issues that are 

closely related to originating ba are knowledge vision and culture. A 

stress on open organizational designs and customer interfaces also 

provides strong ecological stimuli through direct encounter between 

individuals” (Nonaka & Konno, 1998 p. 46). 

Referring Figure 3.2, according to Nonaka and Konno (1998), the interactive Ba also 

needs physical or face to face interaction but in form of groups or team. In this type of Ba, 

people are being selected based upon their past knowledge and experiences so that they 

can participate in discussions and can contribute with their own knowledge about the 

topics or things under discussion (Nonaka & Konno, 1998). Thus, it is the most 

consciously created Ba, where, TK is converted into EK using various metaphors. 
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Referring Figure 3.2, the interactive Ba is associated with externalization mode of 

SECI. In interactive Ba, the externalization does happen through mental models and skills 

of an individual which are shared through dialogues (Nonaka & Konno, 1998). This, 

therefore, results in converting these into commonly known terms and concepts. 

Cyber Ba, as shown in Figure 3.2, is associated with the virtual Ba. Here interaction 

among individuals is possible, however, without limiting to physical space and time 

(Nonaka & Konno, 1998). The ICT through use of databases, networking and group-

wares played a critical role for implementation of such type of Ba. Moreover, it is limited 

to only conversion of EK into EK (Krogh, Nonaka & Rechsteiner, 2012; Nonaka & 

Konno, 1998). Whereas, exercising Ba refers to the availability of individuals at the site. 

This results into learning from the experts, which leads to converting TK into EK 

(Nonaka & Konno, 1998). According to Nonaka and Konno (1998), exercising Ba 

functions, when a person start working under the supervision of an expert and learn 

through the examples of hands on training. The learning through on job training is an 

example of this type of Ba, where individuals learn from the experts while working on 

actual / real task. The exercising Ba is linked with internalization mode of SECI model 

(Nonaka & Konno, 1998). 
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Figure 3.3 Four Types of Ba 

  

Source: Nonaka et al. (2000) 

Referring Figure 3.3, four types of Bas (Originating, Dialoguing, Systemizing and 

Exercising) does exist  (Nonaka & Konno, 1998; Nonaka et al., 2000). The ICT plays 

effective role to facilitate these Bas. It is not limited to only face to face interaction. 

Rather, it  facilitate in managing individuals to collective interactions (Nonaka & Konno, 

1998; Nonaka et al., 2000; von Krogh et al., 2012). TKS takes place at originating Ba, 

when face to face communication (higher level of socialization) take place among 

individuals. The individuals can easily see and observe each other’s actions, moods, 

comfort or discomfort including all possible psycho-emotional reactions (Nonaka & 

Konno, 1998; Nonaka et al., 2000). Dialoguing Ba is related to mental model where 

individuals share their expertise with others (Nonaka & Konno, 1998; Nonaka et al., 

2000). The higher level of conscience is involved in it (Nonaka et al., 2000). Third 

quadrant is called systemizing Ba. It is linked with the mass usage of ICT and is not 

limited to the physical interaction only. The availability of virtual media led to establish 

this type of Ba in form of database, online networks, groupware and documentations 

Originating Ba  Dialogue Ba 

 Systemizing Ba Exercising Ba 

 Individual  Collective 

 Type of Interaction 

 Face to Face 

 Virtual 

 Media 
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(Nonaka et al., 2000). Fourth, is exercising Ba, which is linked with the individual level 

interacting through virtual Ba. Here the individuals access the EK by accessing to data 

bases, manuals and other online sources of information (Nonaka et al., 2000). Through 

exercising Ba, internalization stage of SECI model is performed and TK of the individual 

is created from EK available in the form of manuals, books, data bases and official 

sources of data (Nonaka & Konno, 1998; Nonaka et al., 2000). 

These different types of Ba interact with each other and this interaction is not 

mechanistic rather it is organic (Nonaka & Konno, 1998; Nonaka et al., 2000). Thus, it is 

not necessarily true that one party will initiate the process or interaction. Rather, it will be 

dependent upon the existing requirements of the individual, organization and market / 

sector etc. for which different types of Ba or interactions between micro and macro level 

take place (Nonaka & Konno, 1998; Nonaka et al., 2000). 

3.4. Socio-Technical View of Tacit Knowledge Sharing 

 The theory related to socio-technical view of knowledge sharing by Pan and 

Scarbrough (1998) led to the understanding that by adopting modern techniques related to 

ICT the limitations related to physical interaction as a form of social relationship to learn 

craftsmanship from expert to novel can be eliminated. The notion is supported by the 

study conducted by Baqir and Kathawala (2004), who studied that World Wide Web 

(WWW) connect the systems with each other. The use of these devices can help to 

communicate with each other, therefore, resources can be shared. Baqir and Kathawala 

(2004) studied that grid services are the further advancement in the technological arena. 

The services have the capacity not only to connect individuals, data bases and different 

networks but can also do computing which is not possible by one single system. Thus, it 

has the capacity to connect many with many or one with many. The technological 
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phenomenon is used by different social science related individuals and organizations for 

creating environment, where people interact with each other at individual or collective 

levels (Baqir & Kathawala, 2004; Chen & Luh, 2018). Here the social network related 

applications being used by individuals, groups and organizations have the capacity to 

provide a platform to ensure their interrelationship (Chen & Luh, 2018). 

The socio-technical theory proposed by Pan and Scarbrough (1998) believes in joint 

and parallel optimization and design of social and technical systems of an organization 

which can be achieved through coupling of technical, social and knowledge related 

elements. The theory is based upon three steps / levels, i.e. infrastructure, info-structure 

and info-cultural of KM system where the interaction among these three levels is required 

to analyze the KM system in context of socio-technical view. The theory believes that an 

effective KM system does not develop spontaneously or in isolation but is based upon 

some history and incremental steps including steps taken by employees whose experience 

is govern by history. The notion is also supported by different studies conducted during 

different time periods and geographical locations (Grant, 1996b; Simon, 1991). These 

three layers explained by Pan and Scarbrough (1998) are discussed as under:- 

Infrastructure means, hardware / software which makes the interaction, i.e. physical 

and virtual among members of the social network (Pan & Scarbrough, 1998). It also 

means facilitating employees with the technology so that they can interact with other 

employees of the same organization and / or outside the organization. This facilitation to 

the employees is given on the assumption that solution for a problem may come from 

people belonging to the same organization or from outside the organization working in 

similar environment. The studies, (e.g. Baqir & Kathawala, 2004; Buunk et al., 2018) also 

provide sufficient evidences that with the advent of latest development in ICT, 
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organizations can develop their infrastructure having capacity to provide a platform, 

Nonaka and others (Nonaka & Konno, 1998; Nonaka et al., 2000) called it virtual Ba, 

where individuals can interact with others belonging to the same organization or others 

and this interaction is not limited to physical movement of the individuals. 

According to Pan and Scarbrough (1998), info-structure means setting up the rules or 

procedure for the members of a network system so that they can share their personal 

knowledge for which common language and metaphors are developed through which 

members of a network become capable to understand events. For info-structure, the 

organizations develop rules and regulations regarding using a common platform to 

interact with each other and further norms are set by members of that social network (Pan 

& Scarbrough, 1998). For instance, what will happen if no one responds to the request or 

query raised by a member. Another example is related to the situation, when a member 

raises a query and what benefits other members can get by answering the query or solving 

the problem. Who will act as administrator or supervisor to ensure early connectivity of 

the members of the network with the most relevant person (Pan & Scarbrough, 1998). 

According to the theory of socio technical view of knowledge sharing by Pan and 

Scarbrough (1998), info-culture means having same background of knowledge so that 

members of a network can understand and interact with each other and are well embedded 

in a social network. It is concerned with providing a culture which supports all members 

of an organization to be inter-connected with each other and follows such values and 

norms which help them in KS so that new knowledge can be created. This sharing of 

knowledge is not limited to the solutions of the problems and queries only but also to 

share issues or problems faced in day-to-day decision making and is termed as new 

knowledge, rather a loss. The culture also gives core importance to the customers and 
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promote all such activities which can help in satisfaction of the customer. This depends 

upon the novel ideas and high quality of product requiring close coordination of all 

member of the organization working at different hierarchical levels. All this led to the 

understanding that culture of the Buckman Laboratories is knowledge entrepreneurial and 

customer centric and called as best example of a culture which suits to the knowledge 

intensive organization (Pan & Scarbrough, 1998). 

TK is based upon personal experiences and learning from day to day activities at 

workplace, personal life and discussions with other professionals from the same 

organization and outside the organization (Grant, 1996b; Nonaka, 1994; Pan & 

Scarbrough, 1998). The discussion is depending upon the social relationship of an 

individual with others and all this led to the understanding that the mind of an individual 

is the place where knowledge resides and this notion is supported by the theories like 

“dynamic theory of knowledge creation” of Nonaka (1994) and Nonaka et al. (1994) and 

“socio-technical view of knowledge sharing” of  Pan and Scarbrough (1998) which led to 

the ultimate understanding that by linking the different minds which are repository of the 

most vital resource, i.e. TK, organizations can increase the performance. Which can be 

obtained through socializing the people so that they can have linkages with each other 

because when people establish relationships with each other their personal knowledge 

also inter-connect and they share it with each other. According to Grant (1996), the role 

of organization is to apply knowledge residing in individual’s mind by integrating and 

coordinating the individuals possessing the knowledge required to perform specific 

function. 
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Keeping in view the understanding developed about SECI model in heading 3.3 titled 

Dynamic Theory of Organizational Knowledge Creation / SECI Model and in heading 3.4 

titled Socio-Technical View of Tacit Knowledge Sharing the possible relationship of 

socialization and its two types named as IOS and EOS with TKS is discussed in the next 

section. 

3.5. Socialization, SECI Model and Socio-Technical view of Tacit Knowledge 

Sharing 

The SECI model defines socialization as an activity consisting of four dimensions 

named as TK accumulation, extra-firm social knowledge collection also termed as 

wandering outside, intra-firm social knowledge collection also called as wandering inside 

and transferring the TK (Nonaka, 1994; Nonaka et al., 1994). Whereas, socio-technical 

view of knowledge sharing by Pan and Scarbrough (1998) believes socialization to be a 

process through which individuals are connected or have relationship with each other. 

This understanding further clarifies socialization to be a process through which people 

communicate with each other and share their personal knowledge, i.e. TK through sharing 

their real time problems, solutions for the specific problem, lessons learnt, experiences, 

etc. This research is also based upon the understanding that socialization means linkages 

among people. This linkage does not take into account the individual’s position, role, 

forceful or legal bounding rather people interact freely as and when they need a solution 

or a favour or help which may facilitate them to overcome issue(s) in hand. Moreover, 

socialization further get boost, when individuals are working in such organizations which 

otherwise promote such culture for sharing their TK in this manner to deal with the real 

time problems being faced at workplace or decision making.  
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Wandering inside or intra-organizational social information collection means, social 

relationship within members of an organization (Nonaka, 1994; Nonaka et al., 1994). 

Similarly, wandering outside or extra-organizational social information collection means, 

social relationship of members of an organization with people working outside the 

organization (Nonaka, 1994; Nonaka et al., 1994), could be of similar industry or 

different. It may be noted that an individual can have social relationship with other 

individuals of the same organization, developed due to daily interaction as part of 

working environment or working as a part of organizational hierarchy within the 

organization. Similarly, an individual can have social relationship with other individuals 

working outside the organization based upon family, friends or peer circle. Thus, 

socialization and KS are two different aspects in which KS may follow either physical or 

virtual socialization / interaction. Therefore, the two variables, may appropriately be, 

named as intra-organizational socialization (IOS) and extra-organizational socialization 

(EOS), respectively. The relationship of these constructs with TKS in the light of SECI 

model and socio-technical view of knowledge sharing is discussed in the upcoming two 

subsections, i.e. 3.6 and 3.7 of this part of the theoretical framework and followed by  

hypotheses generation. Thus, based upon the foregone theoretical understanding, 

following two hypotheses are postulated with their sub-divisions. 

Hypothesis 1: Socialization has significant and positive relationship with TKS. 

Hypothesis 2: Interactions (virtual and face to face) among individuals lead to tacit 

knowledge sharing. 

Hypothesis 2a: Virtual interaction among individuals lead to tacit knowledge sharing. 

Hypothesis 2b: Face to face interaction among individuals lead to tacit knowledge 

sharing. 
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The hypothesis 1 is divided into two parts called these as H1a and H1b. The H1a is 

supported by the theoretical understanding discussed under heading Understanding Intra-

Organizational Socialization through SECI Model and Socio-Technical view of Tacit 

Knowledge Sharing (see section 3.6), which explains the theoretical understanding about 

the relationship of IOS with TKS. Whereas, the hypothesis 1b is generated based upon the 

theoretical understanding developed through heading Understanding Extra-Organizational 

Socialization through SECI Model and Socio-Technical View of Tacit Knowledge 

Sharing (see heading 3.7), where as a result of theoretical discussion, the relationship of 

EOS with TKS is proposed. 

3.6. Understanding Intra-Organizational Socialization through SECI Model and 

Socio-Technical view of Tacit Knowledge Sharing  

According to dynamic theory of knowledge creation by Nonaka et al. (1994), IOS 

means, accessing employees of same organization for getting knowledge about new 

strategies and market opportunities, etc. for solution finding to various day to day issues / 

problems, etc. as a result of social relationship with other employees. This research is 

focusing on social relationship, physical and virtual, among employees of same 

organization which is not limited to making new strategies and finding opportunities in 

the market, but intra-organizational relationship is used for real time problem solving and 

decision making at the workplace. For further understanding, the notion of IOS 

relationship with TKS can be better understood from different studies elaborately 

discussed in literature review in section 2.5 Intra-Organizational Socialization and Tacit 

Knowledge Sharing which highlighted the point that  socialization of experts from same 

organization is required to improve the core competencies and to generate superior values 

in the form of output; an essence for any organization achieved through IOS and TKS.  
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TK has been discussed in detail under section 2.3.2 Tacit Knowledge. In this section, 

properties of TK have been discussed which led to the understanding that TK is hard to 

share. However, with the usage of metaphors and analogy, it can be shared by converting 

into EK explained in dynamic theory of knowledge creation by Nonaka (1994) and 

Nonaka et al. (1994). The theory stated that by using appropriate metaphors and analogy, 

TK can be converted into EK. Based upon this understanding, it can be concluded that if 

TK can’t be shared, then it can’t be converted into EK. This will mean, it will remain with 

the individual concerned and all others have to reinvent the wheel to arrive at a solution to 

solve issue at hand at different laboratories or geographical locations of the globe. 

According to Grant (1996), for organizations, although knowledge is an important 

resource to perform but KS is even more important. For integration of knowledge, 

organizations spend resources to connect people with each other, i.e. IOS (Grant, 1996b; 

Pan & Scarbrough, 1998). KS is important, not only among organizations, but it is more 

critical and vital, within the organization (Grant, 1996b; Petruzzelli, 2008). Production of 

an organization depends upon the knowledge of its employees (Grant, 1996a; Simon, 

1991). 

Through coordinating and integrating different types and kinds of knowledge, the 

individuals and organizations can get more than the desired output (Grant, 1996b; Pan & 

Scarbrough, 1998). This interconnectivity of individuals, groups, organizations and public 

is called socialization providing a platform to share their experiences and knowledge 

among each other. This interaction may be through or without specific people appointed 

to act as nod, where nod means a person which plays an important role in completing a 

social network (Petruzzelli, 2008; Petruzzelli, Albino, Carbonara, & Rotolo, 2010). While 

discussing about the role of socialization in KS, particularly TK, there is another school 
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of thought which considers that such activities are not needed. Instead, mediating role of 

individuals or departments is needed for acquiring and maintaining flow of most relevant 

/ required knowledge; termed as gatekeepers. 

The gatekeepers are the experts with higher level of absorption capacity and are the 

source of getting information from outside of the organization (Petruzzelli, 2008; 

Petruzzelli et al., 2010). The gatekeepers get knowledge based upon their personal 

understanding and linkage with external world (Petruzzelli, 2008). Whereas, with the 

advent of modern technology, it has become possible to give exposure to all of the 

members of an organization; broadening overall base to acquire uniform / more 

knowledge rather than limiting to the few of the gatekeepers only. Thus, rather focusing 

on facilitating the existing gatekeepers and / or increasing the number of gatekeepers, by 

incorporating / using suitable technology, organizations should focus on giving access to 

all employees so that they can interact with people outside the organization and can share 

and improve their personal knowledge. Similarly, the socio-technical theory proposed by 

Pan & Scarbrough (1998) clearly stated that with the advent of technical advancement, 

role of gatekeepers have been eliminated and is considered as barriers to flow of 

knowledge. 

Some of the researches, for instance Grant (1996), Nonaka et al. (1994) and Teece 

(1998) studied that during TKS, individuals can share only a proportion of knowledge due 

to limitations related to transferring and absorbing the knowledge. This entails, 

appointing gatekeepers will restrict the transformation of huge proportion of knowledge 

to all employees of that organization. Contrary to this, by socialization, the employees of 

an  organization can interact with other employees of the same organization and outside 

of the organization which can help them to access the required information (Buunk et al., 
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2018; Chung, Liang, Peng, & Chen, 2010; Nonaka et al., 2000). This is also as per the 

understanding developed and proposed by the theory of socio-technical view of 

knowledge sharing by Pan and Scarbrough (1998). 

According to Nonaka (1994), TKS is acquired with the help of field and teams. Field 

means a common platform or space at which different people interact socially and as a 

result of interaction share their ideas, thoughts and feelings. This interaction results into 

KS through discussions, dialogue, criticism, etc. facilitating to reach at an agreeable point 

(Nonaka, 1994). While, as per Nonaka (1994), teams are defined as self-administrative 

and powerful group of employees which uses the field as a platform to interact with each 

other and has the capacity to formulize interaction among members coming from different 

departments or back grounds; a concept of socialization defined by Nonaka.  Further, 

Nonaka et al. (2000) and Pan and Scarbrough (1998) stressed that it is the responsibility 

of the organization to decide when and where to provide an effective, efficient and active 

field to its employees.  

According to Nonaka et al. (2000) and Nonaka and Konno (1998), Ba means a shared 

space. As per the characteristics of Ba, boundaries are dependent upon the participants. 

Ba is defined as a place, where knowledge is shared among individuals and is not limited 

to physical space, e.g. office or dispersed business place. In addition, virtual space, email 

or different social applications, mental models, e.g. shared experiences and ideas also fall 

in preview of Ba (Nonaka & Konno, 1998; Nonaka et al., 2000; von Krogh et al., 2012). 

There are different levels of Ba. When combined together they form a larger Ba, called 

“Basho” (Nonaka & Konno, 1998). For sharing of TK, the physical interaction is 

necessary (Nonaka, 1994; Nonaka et al., 1994). However, knowledge is intangible and 

with the advent of modern technology, Ba provides a platform which facilitate individuals 
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to interact in virtual space open to all and people join and leave the space as per their 

availability and requirements (Nonaka & Konno, 1998; Nonaka et al., 2000). Virtual 

space means “electronic networks of communication” (von Krogh et al., 2012 p. 259). 

Thus, the concept of TKS confined to face to face or physical interaction (Nonaka, 1994; 

Nonaka & Konno, 1998; Nonaka et al., 2000) become irrelevant by the studies conducted 

by different scholars in different context and arenas (Baqir & Kathawala, 2004; Buunk et 

al., 2018; Pan & Scarbrough, 1998; von Krogh et al., 2012). According to Pan and 

Scarbrough (1998), infrastructure of an organization consist of hardware and software 

which help to manage the physical and communicational interaction among members of a 

social network. The theory of socio-technical view of knowledge sharing accord equal 

importance to physical and communicational interaction meaning thereby that virtual 

interaction too has the capacity to share TK.  

The various theories, i.e. SECI model or dynamic theory of knowledge creation by 

Nonaka and colleagues (e.g. Nonaka, 1994; Nonaka et al., 1994, 2006, 2000; Nonaka & 

Konno, 1998) and socio-technical theory by Pan and Scarbrough (1998) along with some 

other studies (Baqir & Kathawala, 2004; Buunk et al., 2018) facilitated in clearing the 

understanding about the possibilities to share TK through establishing social relationship 

with people inside the organization. Thus, will help to know, what is specific to an 

organization but not known to others who need to know to perform in the betterment of 

the organization. Resultantly led to emergence of following hypothesis; 

Hypothesis 1a: Intra-organizational socialization has positive and significant relationship 

with tacit knowledge sharing. 



72 

 

 

 

3.7. Understanding Extra-Organizational Socialization through SECI Model and 

Socio-Technical View of Tacit Knowledge Sharing 

Nonaka et al. (1994) defined extra-organization social information collection as a 

degree to which decision makers or managers do engage physically through wandering to 

get concepts for corporate strategy available at day-to-day societal life, while 

collaborating with experts from outside the organization and through informal 

communication with market rivals. For further clarity and understanding about EOS and 

its possible linkage with TKS, see section 2.6 Extra-Organizational Socialization and 

Knowledge Sharing in literature review chapter of this thesis. 

Organizations built Ba to have common platform to interact with customers, suppliers 

and other stack holders of the organization (Nonaka & Konno, 1998); an example of 

EOS. To have Ba by the organizations for EOS has also been supported by different 

studies (Buunk et al., 2018; Pan & Scarbrough, 1998; Simon, 1991; Takeuchi & Nonaka, 

1986). These studies highlighted that for getting new knowledge relevant to prevailing 

market dynamics, there will always be a need to understand about external environment 

helpful to know what other people are doing and reasons for their doing. According to 

Simon (1991), although there are some organizations which claim they are actively 

involved in the knowledge generation process, however, in reality, to generate new 

knowledge, these organizations do also depend upon the knowledge of others to remain 

abreast with surrounding and external environment. 

According to the socio-technical view of knowledge sharing by Pan and Scarbrough 

(1998), organizations may facilitate the employees to develop social linkages with people 

outside the organizations but working in similar or different industries. This can be 

helpful to address a problem which had never been earlier confronted to members of that 

organization, particularly, when issue in hand is of a novel in nature. To support this 
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argument, Pan and Scarbrough (1998) referred the situation of controlling and managing 

pitch, i.e. controlling the stickiness of paper but the team of Buckman was unable to 

handle the situation. The situation, however, could get handled through the technical 

support of an Indonesian student working in North Carolina University. Similarly, as 

problem was shared on a common group, another response came from an expert from 

Canada who also faced an akin problem while working at laboratory. This way the 

laboratory had access to different individuals who had faced the same problem and were 

willing to share their personal experiences with employees working in Buckman 

laboratories who confronted the issue. The scenario and example given by Pan and 

Scarbrough (1998) is very relevant and strongly support the understanding that having 

social relationship with people outside the organization leads to TKS helpful in problem 

solving and decision making to those experiencing any issue. 

Accordingly, theories, i.e. SECI model or dynamic theory of knowledge creation by 

Nonaka and colleagues (e.g. Nonaka, 1994; Nonaka et al., 1994, 2006, 2000; Nonaka & 

Konno, 1998) and socio-technical theory by Pan and Scarbrough (1998) accompanied by 

different studies (e.g. Baqir & Kathawala, 2004; Buunk et al., 2018; Simon, 1991) helped 

in refining the understanding that TK can be shared through establishing social 

relationship with people outside the organization. This meant that with the help of social 

relationship outside the organization many situations not earlier confronted by an 

organization can be well managed by sharing and acquiring knowledge of those who had 

earlier came across such issues and found their remedies. This will ensure timely 

redressal of issue by ensuring uninterrupted processing saving wastage of time, etc.  

Based upon the foregone theoretical understanding, following hypothesis has been 

developed; 
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Hypothesis 1b: Extra-organizational socialization has positive and significant 

relationship with tacit knowledge sharing. 

3.8. Moderating effect of Mobile Technology in the light of SECI model and Socio 

Technical view of Knowledge Sharing 

As per socio-technical view of KS by Pan and Scarbrough (1998), organizations can 

increase the communication among employees through effective introduction of modern 

techniques and equipment. This will ultimately result in sharing new techniques, 

information and knowledge necessary to perform in an efficient way. The theory believes 

that just face to face interaction and sending or receiving letter written on a paper, i.e. 

hard form is not sufficient enough to ensure coordination and get desired level of 

performance. Rather, if organizations desire to improve the performance of the 

employees, the adoption of ICT is must. This will help organizations to utilize their brains 

in the best interest of the organization (Pan & Scarbrough, 1998).  

Keeping in view the concept of infrastructure proposed by Pan and Scarbrough 

(1998), the usage of modern technology such as personal computers, laptops and other 

equipment and linking them through internet to ensure people across the organization 

working in different geographical location remain connected across the world to 

communicate with each other is not sufficient. Rather, adoption of new technology will 

ensure fast and secure communication. This latest strategy adopted by the organizations 

can help to link their employees with each other. Thus, will result in sharing their 

personal knowledge, i.e. TK and reduce the chances of wasting resource in reinventing 

the wheel. For instance, the owner of the Buckman’s Laboratories stated that “by 

connecting people through a network, you replace the depth of knowledge offered in a 
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multi-tiered hierarchy with the breadth of knowledge that is the sum of the collective 

experience of employees” (Pan & Scarbrough, 1998, p. 56). 

The theory of socio-technical view of KS by Pan and Scarbrough (1998) also 

encouraged researchers to establish rules and procedures for using such technology. This 

use of technology facilitated employees to share and use their personal knowledge, i.e. 

TK. For instance, the concept of info-structure given by Pan and Scarbrough (1998) led to 

generate understanding among people working in a specific social relationship which 

used technology to establish some norms and ethics relevant to communicate their 

personal knowledge, i.e. TK with others. This will help employees to clearing 

understanding for decision making or resolving a problem besides being helpful in 

creating a new knowledge. The theory of socio-technical view of knowledge sharing by 

Pan and Scarbrough (1998) also amplifies the  understanding that individuals can be early 

knowers about the latest developments if they have higher level of mass media exposure, 

interpersonal communication and are in a social relationship with others. 

According to Grant (1996), theories related to organizational learning and information 

technology played their role in diffusion of knowledge. However, for TKS among 

members of the same organization (KS through IOS), these theories were found 

insufficient. Organizations need advanced technology to ensure integration and 

communication among professionals which will help to complete the production process, 

which may or may not be dependent upon division of labor (Grant, 1996b). According to 

Pan and Scarbrough (1998) and Grant (1996),  rules, procedures, SOPs and routines set 

by experts, i.e. info-structure are the ways to get benefits from the TK of an expert but at 

the same time usage of multiple, high speed, portable and low-cost communication 

channels, i.e. infrastructure are needed in decision making and group performance for 
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complex, infrequent and key tasks. The knowledge-based view of the firm given by Grant 

(1996) emphasis the importance of the ICT for TKS and KM which helps in enhancing, 

expediting and synthesizing large-scale intra and inter organization KM. 

In contemporary world, organizations are fully cognizant of the fact that knowledge is 

an essential resource required for generation of any innovative idea or creation, thus, need 

to process knowledge for organizational growth (Nonaka, 1994). To acquire knowledge, 

MT is considered an advanced and most affordable form of technology available to 

organizations and individuals which can facilitate in sharing personal knowledge to one 

another ultimately helping in innovations, decision making, performance improvement 

and problem-solving processes. In other words, TK is the important way to resolve 

impromptu issues being faced by the management at different tiers of the organization 

(Pan & Scarbrough, 1998; Simon, 1991; Teece, 1998). To access such knowledge at 

required time and place remained a challenge for managers working at different tiers of 

the organization, which became possible with availability of advanced technology, 

particularly the MT. The concept of Ba was introduced and integrated to the dynamic 

theory of knowledge creation or SECI model to expand the understanding as to how 

different modes of SECI model will function. Thus, SECI model emerged as core concept 

providing theoretical support to this research. The model helped in understanding the 

importance of TK and its sharing, which required some platform at which professionals 

could interact physically or virtually. 

The moderating role of MT can be justified through dynamic theory of knowledge 

creation and its continuous refinement (Nonaka, 1994, 2007; Nonaka et al., 1994, 2000; 

Nonaka & Konno, 1998; Takeuchi & Nonaka, 1986). Further, the concept of moderating 

role of MT gets theoretically supported through socio-technical view of KS (Pan & 
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Scarbrough, 1998) and some other studies (Baqir & Kathawala, 2004; Buunk et al., 2018; 

Chen & Luh, 2018; Simon, 1991; Teece, 1998; Zhang et al., 2015). The studies 

highlighted / supported the important role of communication technology and also 

suggested latest ways to manage communication and socialization for TKS leading to 

generation of new TK. Knowledge assets, which includes all repositories of knowledge 

including databases (i.e. EK), individual knowledge (know-how i.e. TK) and shared 

knowledge (mental models i.e. TK), etc. (Nonaka & Konno, 1998; Nonaka et al., 2000; 

Teece, 1998; von Krogh et al., 2012) can be developed and managed through information 

technology and is difficult to share and imitate (Teece, 1998). 

The dynamic theory of knowledge creation and socio-technical view of KS support 

the understanding that organizations need to adopt modern techniques to link people. This 

linking facilitates people to freely communicate with each other enabling them to share 

their ideas, improve their understandings, etc. about the latest happenings. Further, the 

theory of socio-technical view of KS emphasizes that by incorporating the emerging 

developments or advancement in ICT, organizations facilitate their employees to be in 

contact with other employees of the same organization or with people outside the 

organization working in similar industries or others for TKS. This linking in present day 

environment is achieved through use of MT whereby individuals communicate with each 

other by making ordinary calls, using SMS, voice messages, make and send videos or by 

using any latest services available which enable them to connect with each other to share 

such stuff which leads to TKS. This KS could be relevant to a specific activity undertaken 

by another person or could be for general awareness relevant to field of interest 

notwithstanding with any limitation related to space and time. Thus, this led to the clarity 

that MT is the advanced form of ICT and this technology is playing strategic role for 

many of the organizations. By incorporation of this technology, organizations have 



78 

 

 

 

facilitated their employees by providing them with fast and permanent linkages. These 

linkages with reasonable speed of data processing couple with facilities to compute and 

store the desired information has enabled the organizations to remain relevant with 

market dynamics all the time. 

The theories, i.e. SECI and socio-technical view of KS did not include the concept of 

MT and its usage. However, these theories did enrich the BoK by highlighting the 

importance of ICT for development and use of virtual Ba with its capacity to facilitate 

organizations in IOS and EOS for TKS. However, these theories, did provide guidelines 

to conduct such studies which could fill the gap generated as a result of advancement in 

technology. In this regard, the socio-technical theory by Pan and Scarbrough (1998) 

provide theoretical base for the usage of MT as communication channel to connect with 

employees of same organization (IOS) and across the organization (EOS) for developing 

their social network leading to TKS. 

In present day environment, the above explained networking among individuals can 

be facilitated by use of MT including various available applications like, Facebook, 

Instagram, Tweeter, etc. easily installable on smart phone like devices. In order to clear 

the understanding, Grant (1996) presented and discussed the case of Ford Motor. The 

company successfully established an online system through which the management was 

able to know about details of available stock position, its quantity, location, day of 

receiving, cash in hand, forex, availability of HR and other important information which 

was not possible without the help of IT  (Grant, 1996b). Similarly, the same thing can be 

performed by other organizations through the use of ICT and by providing virtual 

platforms to their employees or experts so that they can share their personal knowledge, 

i.e. TK to others and vice versa within no time. According to Von Krogh et al. (2012), 
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organizations can generate effective Ba by use of electronic devices related to ICT.  The 

effective use of these devices help employees to share their personal knowledge without 

any difficulty and can facilitate them in resolving their day to day problems. Von Krogh 

et al. (2012) also studied that formal and informal networks can help in TKS. The point is 

further substantiated by Nonaka et al. (2006), who studied that TK creation and sharing 

occur through Ba, which may or may not cover more than one department, encompassed 

by formal and informal networks. 

It is evident from foregone explanation that advancement in ICT led in development 

of MT with affiliated applications which enabled employees to effectively socialize. This 

socialization revolutionizes earlier pattern which was mainly restricted to physical 

interaction. This facilitated the employees to share their personal knowledge with each 

other through use of virtual Ba. This use enabled employees to interact within 

organization or outside (within same industry or different) to share TK. Thus, it can be 

concluded that MT plays moderating role in the relationship between socialization and 

TKS. In the light of the foregone understanding, the following hypothesis has been 

postulated: - 

Hypothesis 3: Mobile technology moderates the relationship between socialization and 

tacit knowledge sharing. 

Hypothesis 3a: Mobile technology moderates the relationship between intra-

organizational socialization and tacit knowledge sharing. 

Hypothesis 3b: Mobile technology moderates the relationship between extra-

organizational socialization and tacit knowledge sharing. 
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3.9. Conclusion 

In rapidly changing world of toady, knowledge is being updated round the clock. Its 

continuous acquisition is vital, more so, in case of growing organization where survival is 

merely dependent upon continuous innovations in order to maintain or enhance market 

space. Therefore, performance or output of any organization is dependent upon the 

knowledge base, possessed by its members, i.e. TK and further upon its effective use to 

produce quality product or services.  

Human brain is a place which stores TK, enhances it with every new learning and 

uses at appropriate time or place. Accordingly, employee’s TK is enhanced due to his / 

her job position and day to day experiences. To get benefits from diverse types of TK 

available in different brains, there exist a need to connect these brains possessing diverse 

TK. This connection of the brains was made possible through making them socialize, i.e. 

when people will connect with each other, they will communicate and freely share their 

TK.  Thus, organizations needed a platform for employees to socialize. Through this 

socialization, employees could connect and interact with other employee to get benefits 

from the personal knowledge possessed by that person, i.e. TK. 

The SECI model by Nonaka and his colleagues (e.g. Nonaka, 1994; Nonaka et al., 

1994, 2006, 2000; Nonaka & Konno, 1998) helped to understand the importance of 

socialization. The SECI model first quadrant is itself socialization. This socialization is 

must or important for knowledge creation known as TK. As per Nonaka and colleagues, 

SECI is a spiral, thus, is a continuous process. Meaning by, it requires frequent triggers to 

make it continuous. Thus, TK is essential to be generated and shared on regular basis as 

its fuel. Therefore, it can be concluded that continuous generation of TK and its timely / 

effective sharing is essential for which socialization is the best viable way. 
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According to Nonaka and Konno (1998), organizational teams responsible for 

knowledge creation add values to its already existing knowledge base. This knowledge 

generation by teams is not restricted only to physical Ba. It has to be well understood that 

concept of Ba includes both physical and virtual. Thus, Ba functions as a place where 

individuals interact with each other, share their knowledge, discuss their issues which can 

help them to enhance their knowledge base. This will facilitate them to handle issue in 

hand irrespective of any limitation of space and time and it leads to share their personal 

knowledge with each other. 

The advancement in ICT has helped to generate Ba; a shared context. This ICT 

further led in continuous upgradation of MT helpful in generation of TKS. This aspect 

improved productivity of the workforce manifold. According to Nonaka and Konno 

(1998), teams, organizations and markets are the examples of Ba. Where team is the Ba 

for individuals, organization is the Ba for teams and market is the Ba for organizations. 

According to Buunk et al. (2018), all three types of Ba, i.e. Cyber, Dialoguing / 

Interacting and Exercising can be well managed by using currently available ICT and is 

equally effective as physical Ba. The present-day social media platforms have the 

capacity to make the interaction among individuals easily possible. This interaction can 

be at individual level as well as collective level. Thus, such kind of interaction led to 

share TK by sharing personal knowledge and work of individuals (Chen & Luh, 2018). 

Resultantly, it can be concluded that with advancement and adoptability of ICT, virtual 

Ba became possible. This enhanced the possibilities of virtual teams, organizations and 

markets to perform efficiently. 
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The existence of different types of Ba, i.e. originating, interacting, exercising and 

cyber Ba, it is observed that MT is the major break through which led to the 

understanding that by using cyber Ba the need of originating Ba for socialization can be 

replaced and it became viable. Resultantly, socialization of employees through virtual Ba 

helped organizations to transcend the boundaries for individuals, teams and organizations. 

It also opened new paradigms to share TK without face to face interaction; previously 

negated by Nonaka and others (e.g. Nonaka, 1994; Nonaka et al., 1994, 2000; Nonaka & 

Konno, 1998). 

Referring Figure 3.1, socialization and combination are the two modes. In both of the 

modes, TK and EK do not interact with each other due to inherent limitations associated 

with these modes. As per Nonaka (1994), in case of socialization limited to physical, i.e. 

face to face, TK generated and shared is specific to the context. The understanding 

developed the concept that physical interaction enables the individual to understand the 

TK in a given context. Whereas, the advancement in ICT helped in creation of cyber Ba 

and enabled to share personal knowledge of an individual.  The ICT also made possible 

the implementation of this knowledge through different social network applications. 

According to Nonaka (1994), SECI model is a continuous and never ending process.  For 

each mode there are different initiators. With regard to effectively manage socialization, 

managing effective interaction is important. This research focuses on different interaction 

pattern based upon physical and virtual. Where, virtual interaction is performed by using 

different software application used and run through MT as a most modern form of ICT. 

The socio-technical perspective by Pan and Scarbrough (1998) tried to establish link 

of socialization with TKS through use of ICT but failed to manage one to one social 

relationship among employees of same organization or with people outside the 
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organization. For instance, it established the infrastructure based upon K’Netix® which 

linked up the databases, e-conferencing and facilitated employees to connect through 

different activities. The establishment of Knowledge Information Centre (KIC), 

Knowledge Transfer Department (KTD) and Knowledge Resource Centre (KRC) with the 

mandate to understand knowledge and to decide what to pass on or not; a system of 

gateway. Later on, the Laboratory established a system of global knowledge network. 

This network enabled employees to access the main stream of the knowledge as well as 

customer information system, eliminating concept of gatekeeper and socialized the 

employees through use of technology (Pan & Scarbrough, 1998). Whereas, employees 

were still not able to approach and communicate with each other at individual bases. 

However, the concept of socialization through MT meant individuals will be connected to 

other individuals with no limitation of time and space. Resultantly, role of gate keeper can 

be eliminated, and a system can be developed with the capacity to eradicate the chances 

of restricting the flow of knowledge. The socio-technical perspective also considered 

gatekeepers as barriers to knowledge flow and emphasized on promoting the culture 

where individuals could communicate with others with trust of leadership. 

Nonaka emphasized that TK can be acquired only through observation as in case of 

mentoring where a naïve learn craftsmanship from expert and practice it on job (OJT); as 

practiced in today’s business world. The Nonaka (1994) while describing the TKS gave 

example of riding the bicycle. The argument was based upon the study conducted by 

Nonaka et al. (1994) and (Nonaka, 1994). Which amplifies that TKS is not solely based 

upon observation rather some sort of verbal explanations not limited to analogies and 

metaphor is also needed. If TKS is based only upon face-to-face interaction, then to make 

someone learn as to how to ride a bicycle may not require verbal explanation, etc. 

Whereas to make someone learn about it, observation besides verbal explanation is must. 
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In addition to the given arguments, in present day environment, large number of 

online courses are offered around the globe very successfully. These courses are meant to 

train manpower by using internet even sitting thousands of miles apart. In Pakistani 

context, two main universities, i.e. Virtual and Allama Iqbal Open Universities are 

imparting knowledge through distance learning programmes. These both universities are 

well recognized by the world due to its quality teaching and education. The Virtual 

University is totally offering and conducting online programmes with hardly any regular 

face to face platform. However, once people were not aware about the power of internet 

or were not well aware that knowledge could be transferred from one person to another 

without a physical interaction, it was difficult to clear them the concept of online learning 

or distance learning. But in current era, when technology is at its best and is continuously 

developing for the betterment, it is quite possible to use it for TKS. It has now become a 

usual practice of some of the leading organizations at national and international level to 

get benefits from online learning programmes. For instance, Comsats Institute of 

Information Technology (CIIT) of Pakistan and Bahauddin Zakariya University (BZU) of 

Multan, Pakistan have started to offer distance learning programmes along with 

conventional way of teaching. The online learning system, e.g. Buckman Laboratories 

used LearningSpace™ to ensure learning of its employees. This learning did not limit 

them to a specific place for a specific time period, yet, designed targets could be achieved 

(Pan & Scarbrough, 1998). 

The SECI model proposed and extended by different studies (e.g. Nonaka, 1994; 

Nonaka et al., 1994, 2006, 2000; Nonaka & Konno, 1998) stated that socialization is 

triggered through teams or field of interaction. The present study stands on the 

understanding / belief that advancement in ICT particularly MT has facilitated 

formulations of teams / field of interactions. MT has enabled different social networks to 
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emerge and to function for socialization and facilitating in TKS. These informal networks 

enable employees to connect with each other within same organization or with people 

from outside the organization. This has resulted in expansion of the organizational 

boundaries worldwide and traditional boundaries have almost gone blurred. This linkage 

at individual level also helped to share their personal knowledge by facilitating them to 

access each other when and where needed. In other words, it has eliminated the 

limitations of place and time. Thus, it has led to development of understanding that 

knowledge which earlier use to lie outside the organization is now possible to access 

through ICT / MT. 

The advancement of ICT in the form of MT deny the existence of physical boundaries 

per se, which remained true till the advent of MT and social network applications. 

Resultantly, organizational boundaries have been blurred or expended with no limitations 

which led to the understanding that knowledge which lies outside the organization is also 

important and accessible. 

The dynamic theory of knowledge creation used the concepts of brain storming and 

interaction with customers, suppliers or competitors as physical or face to face activities 

which lead to transfer of TK from one place to another or from one person to another 

person. Whereas, referring the current arena, with the advancement of technology all 

these interactions are being performed through different social sites or applications. The 

people are no more in the habit of struggling for face-to-face interactions rather are using 

MT for the purpose. This notion can be supported by the statement of Gourlay (2006, p. 

1420), who stated that “People regularly learn new skills without direct personal contact 

with an expert”. The concept of bread-making machine was discussed by Nonaka (2007) 

when a representative of a company visited a hotel and her physical presence led to 
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shifting of TK from one person to another and the problem of bread-making machine was 

resolved.  The study conducted by Pan and Scarbrough (1998), further support the point 

when an issue of stickiness as discussed earlier was effectively solved by use of ICT only 

and physical calling of expert was not needed. This meant TKS is not limited to physical 

interaction or physical presence of a person to a specific situation or context only. 

The above discussions lead to draw two inferences and suggest existence of two 

schools of thought. First, which believes that TKS only takes place through face-to-face 

interaction. This point of view is supported by Nonaka and others (for instance, Nonaka, 

1994; Nonaka et al., 1994, 2000; Nonaka & Konno, 1998). Second, which believes that 

TKS can take place through virtual or online interaction and is not only limited to face-to-

face interaction. This point of view is supported by different studies (Bharati, Zhang, & 

Chaudhury, 2015; Bredl, Groß, Hünniger, & Fleischer, 2012; Lopez & Esteves, 2013; Pan 

& Scarbrough, 1998). 

To ensure uninterrupted linkages between employees, ICT played pivotal role. This 

linkage was essential for the employees to share their TK. The concept of Ba also 

revolves around this important facet and clears the understanding about considering 

virtual spaces, e.g. email, social websites or any other application through which 

employees can communicate with each other to find the solution of a specific problem. 

To improve the quality of TKS, employees must be the part of such a system which 

connect them with each other, i.e. employees of same organization (IOS) and people 

outside of the organization (EOS). For connecting employees, organizations need to 

ensure that every employee has such a technically advanced device through which he / 

she can connect with other members of the same organization or people outside of the 

organization. The advancement of ICT made this possible. Now available technically 
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advanced devices are based upon MT which connect people with each other. Presently, 

the MT includes smart phones, iPad, Tabs and other such devices which are portable and 

easy to use / carry and can be connected to internet though Wi-Fi or mobile net.  

The use of modern technology related to ICT (i.e. MT) has helped organizations to 

connect brains (i.e. the real repository of TK) with each other. With this linking of brains, 

they can now communicate with each other and can share their TK irrespective of any 

limitations related to space and time. The Nonaka (2007) also emphasized that rapid 

change in technology, increasing number of competitors and quickly obsoleting of 

products demands continuous creation of new knowledge with its effective sharing 

among other employees of same organization. The latest development in the field of ICT 

has now made it possible to arrange virtual Ba for conducting the meetings, establishing 

virtual communities and social setup where individuals can interact with each other, thus, 

TK can flow from person to person (Baqir & Kathawala, 2004; Hedgebeth, 2014). 

According to Hedgebeth (2014), it is the responsibility of the organization to adopt / 

incorporate latest technology available in the market which can help to easily connect 

making KS possible. The MT is an efficient and effective way to socialize. The face-to-

face communication has lost its efficacy due to limitations related to space and time. 

Thus, MT has eliminated such limitations due to its properties of ubiquitous and 

omnipresent. With it, people can interconnect with each other and performance can’t be 

hindered due to non-availability of required brain at required time. Thus, the study 

accentuates the relationship between socialization and TKS considering MT as 

moderating variable. In addition to this, using latest technology to share TK is also key to 

generate new knowledge, helps in innovations, better decision-making process, 

knowledge entrepreneurship, creating better coordination, etc. among people working on 

same task and problem solving. 
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The socio-technical perspective of Pan and Scarbrough, (1998) suggested to establish 

a system where efforts should be made to reduce communication barriers and to establish 

the possible channels which can linkup the management and employees with each other. 

These two studies were published in 1998. Whereas, WhatsApp, Instagram, Viber, 

Facebook, Twitter and Snapchat along with a large number of applications related to 

socialization came in to being after 2000. 

The dates and sources to study the complete description for each is given in 

APPENDIX O. This meant these studies were conducted when these social apps were not 

there in the market. In addition to this, if we look back to the history of smart phones, we 

will realize that first smart phone was produced and launched by Japanese in 1999. While, 

the most powerful and powered with the capacity to connect through 4G or LTE started to 

manufacture from 2012 (Smartphone, 2017). However, after 2000, smartphones become 

popular throughout the globe (Smartphone, 2017). 

Referring Table in APPENDIX O, it can be learnt that the well-known and highly 

used social application (for smartphones) and websites were not available before 2004 

and advancement in usage of these social network sites or application led to make some 

changes in the social arena. Keeping in view the understanding that organizations are also 

the social entities these social sites and applications also effects the functioning of 

organizations. Thus, necessary changes or new theories are required to be studied in the 

latest scenarios, i.e. when social applications and sites changed the understandings about 

organizations and their functioning. 

Among the two main types of socialization, i.e. IOS and EOS, though both are useful 

and effective, yet EOS is more vibrant due to its wider reach enabling employees to 

interact on a broad platform leading to TKS resulting in better efficiency of the 
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employees working in an organization. Moreover, the sharing of TK with the help of 

latest technology, i.e. MT has reduced the limitation of space and time. It has made 

employees capable enough to share their experiences and problems with each other 

irrespective of organizational boundaries leading to solve problems in real time with more 

efficiency.   

For the current study, the notion of socialization and its two dimensions, i.e. IOS, 

EOS and TKS are taken from the theory of knowledge creation by Nonaka (1994). The 

other studies conducted by Nonaka and others (Erden et al., 2008; Nonaka, 2007; Nonaka 

et al., 1994, 2000; Nonaka & Konno, 1998; von Krogh et al., 2012) are about the 

continuity of this theory or are further elaborating it so that better understanding is 

developed about SECI model. Here EOS means, to have social relationships with the 

people outside the organization and IOS means, to have social relationship with people of 

same organization. While, TKS means, to share personal knowledge through physical 

(face to face) or virtual interaction. In addition to this, another theory, i.e. socio-technical 

view of knowledge sharing not only provide guidelines to study the possible relationship 

of IOS and EOS with TKS but also provide support to the idea to study the moderating 

role of MT. In this context, MT is taken as a modern technology available to actively 

socialized the individuals and to generate a common platform which Nonaka and Konno 

(1998) generally termed as Ba, specifically virtual or cyber Ba. 

From the foregone discussion, it is evident that Nonaka and others discussed TKS and 

socialization at individual levels, which led to the understanding that these are the 

individual level constructs. Thus, the studied constructs will be measured and analyzed at 

individual level and there will be no ground to test the proposed hypotheses through 

multi-level analysis. 
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Thus, the schematic diagram representing the concluding model will be as under: -  

Figure 3.4 Schematic Diagram of the Studied Model 

 

 

Referring Figure 3.4, intra-organizational socialization and extra-organizational 

socialization are the independent variables and tacit knowledge sharing is the dependent 

variable. Whereas, mobile technology is the moderating variable for the relationship of 

IOS and EOS with TKS. 

  

Intra-Organizational 

Socialization 

Extra-Organizational 

Socialization 

Tacit 

Knowledge 

Sharing 

Mobile 

Technology 



91 

 

 

 

CHAPTER 4 

RESEARCH METHODOLOGY 

4.1. Introduction 

“Methodology represents the principal ways in which sociologists act on their 

environment” (Denzin, 1978 p.6). Methodology is the theory which explains as to how 

research will be conducted, what will be its assumptions related to theoretical and 

philosophical understanding and then ascertains implications of these assumptions / 

philosophical understanding over the adopted methods (Saunders et al., 2016). Whereas 

according to Saunders et al. (2016), research methods incorporates the techniques and 

procedures adopted to collect / analyze the data.  

This chapter is systematically structured as followed: - 

a. Research methodology with different philosophies and their uses as principal 

ways and how these principal ways scan the environment to understand the 

realities for generating new knowledge and which is also acceptable. 

b. Research methods which include: - 

i)  Population, sampling size and technique. 

ii)  Inclusion-exclusion criteria. 

iii) Instrumentation development and pilot testing. 

iv) Strategies for data collection and analysis.  

c. Conclusive remarks supporting the adopted philosophical approaches and on 

selection of methods to conduct this research. 
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4.2. Overview of Methodology Related to Philosophical Assumptions and 

Concepts 

According to Lincoln and Guba (1985), to understand the reality and its meanings 

researchers use different methods. This enables them to know what they believe. 

Therefore, it is essential to understand the assumptions made at the outset of a research.  

These assumptions are made in outlining the main paradigms and then discussing how 

possibly these paradigms can affect the conclusions of the research.  

According to Walliman (2006), both ontology and epistemology provide theoretical 

foundation as to how world can be studied, what constitute knowledge and then how 

purposeful this knowledge can be. On the other hand according to Burrell and Morgan 

(1979), there are three main assumptions, i.e. ontology, epistemology and human nature, 

which, set together the grounds for implementations of methodology. With regard to 

research philosophies, according to Saunders et al. (2016), there exist three philosophies 

namely, ontology, epistemology and axiology. Where, ontology is related to the 

understudy phenomenon. It is based upon the answers to the questions which intend to 

clarify whether reality lying out is due to cognitive thoughts of an individual or external 

to it (Burrell & Morgan, 1979; Saunders et al., 2016). While, epistemology means dealing 

with assumptions associated with grounds of knowledge. This cover answers to the 

questions as to how one understands the world and how he/she shares it with others as a 

true knowledge (Burrell & Morgan, 1979; Saunders et al., 2016). In case of human 

nature, it means role of human as controller or controlled, master rather marionette etc. 

(Burrell & Morgan, 1979).  Whilst, axiology is related to value and ethics in a research 

(Saunders et al., 2016). 
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According to Burrell and Morgan (1979 p.1),  ontology deals with finding the answers 

to the questions, “whether reality is given out there in the world or the product of one’s 

mind”. Corbetta (2003), Saunders et al. (2016) and Willis (2007) explains ontology which 

deals with nature of truth or reality. While, Bryman (2012) explains ontology which is 

related to nature of social entities and it is based upon two understandings as follows :- 

i) Social entities are objective realities which prevails external to the social actor, i.e. 

reality lies out there. 

ii) These are the social constructions developed in results of how and what social 

actors perceive or act, i.e. reality is constructed in result of cognitive process.  

Epistemology contrarily means assumptions related to knowledge, i.e. what 

constitutes valid, acceptable and legitimate knowledge and how it can be communicated 

to others (Burrell & Morgan, 1979; Saunders et al., 2016) and it deals with the questions 

of relations between how to understand the social reality and shared as new knowledge 

(Corbetta, 2003). While, Bryman (2012 p. 27) related epistemology to the question of, 

“what is (or should be) regarded as acceptable knowledge in a discipline”. Whilst, Burrell 

and Morgan (1979) studied epistemology as ground used to understand the knowledge 

and it revolves around the methods or philosophy one uses to understand the reality and 

communicating it as a new knowledge for other human beings.  In the same course of 

line, Gordon (1991, p. 3) defined epistemology as, “the study of how we are able to know 

whether our notions or theories about empirical phenomena are ‘true’ or ‘false’”. Based 

upon above explanations of various methodological related assumptions, two aspects can 

be concluded from the above discussion upon epistemology. Firstly, epistemology uses a 

ground or philosophy which helps to understand / study the reality. Secondly, 

epistemology make it understandable and acceptable for others as a new knowledge. 
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Based upon ontological and epistemological assumptions, Burrell and Morgan (1979) 

and Saunders et al. (2016) argued for subjective and objective divide to distinguish 

different philosophical understandings. However, Burrell and Morgan (1979) further 

dwell upon the objective approach. According to them, objectivism is associated with 

realism while subjective to nominalism. Moreover, objectivist approach is associated with 

positivism and subjectivist approach is related to anti-positivism. Furthermore, 

determinism in human nature shows objectivist approach and voluntarism shows 

subjectivist approach. The introduction of these terminologies based upon subjective-

objective divide by Burrell and Morgan (1979) is given as under:- 

Nominalism see world nothing more than names, labels and concepts required to 

structure the reality. Scholars belonging to this understanding do not believe that there is 

any real structure of the world.  Instead, they believe name or label are given to already 

existing realities.  

Realism look world as an entity which is external to the cognition of an individual 

and have real, tangible and immutable structure. The approach considers that structure do 

exist already. It is immaterial, whether we give label, name or associate concepts to the 

structure or not.  

Positivism as an epistemological approach elaborate and anticipate about functions of 

social world through exploring the regularities and causal relationships among its 

constituent elements.  

Anti-positivism is an approach with the understanding which does not believe in 

searching for any regularities rather understanding things through people who are directly 

involved in the activities required to be studied.  
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Determinism approach sees man and his activities determinable by situation and 

context being faced by him whereas, Voluntarism look human as an autonomous and 

free-will entity. 

Table 4.1 Philosophical Assumptions as a Multidimensional set of Continua 

Assumption 

type 

Questions Continua with two sets of extremes 

  Objectivism Subjectivism 

Ontology • What is the nature of reality? Real Nominal Decided by 

convention 

• What is the world like? 

• For example: 

o What are organizations like? 

o What is it like being in 

organization? 

o What is it like being a manager 

or being managed? 

 

External 

One true reality 

(universalism) 

Granular (things) 

order 

Socially constructed 

Multiple realities 

(relativism) 

Flowing (processes) 

Chaos 

Epistemology • How can we know what we 

know? 

• What is considered acceptable 

knowledge? 

• What constitutes good-quality 

data? 

• What kinds of contribution to 

knowledge can be made? 

Adopt assumptions 

of the natural 

scientist 

Facts 

Numbers 

Observable 

phenomenon 

Law-like 

generalisations 

Adopt the assumptions 

of the arts and 

humanities 

 

Opinions 

Narratives 

Attributed meanings 

 

Individuals and contexts, 

specifics 

 

Axiology • What is the role of values in 

research? How should we treat 

our own values when we do 

research? 

• How should we deal with the 

values of research participants? 

Value free 

Detached 

Value-bound 

Integral and reflexive 

 

     Source: Adopted from Saunders et al. (2016 p. 129) 

Referring Table 4.1, it can be concluded that objectivity means, “reality lies out there 

which is beyond the control of individuals or other social actors”. Thus, it can be 

concluded that ontologically objectivism leads to realism and social realities exist 

independent of what individuals or social actors think. However, in the case of 

epistemology, it adopts assumptions related to natural sciences and gather facts and 
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figures to test the realities. The results obtained are mostly in generalized form which 

could be applied or used for knowing the whole social world. Whereas, subjectivity 

means nominalism or defining the nature of reality through convention. Since, there are 

multiple realities, thus, restrict the knowledge from being universal to relativism. From 

epistemological lens, subjectivism means adopting assumptions from arts and humanities 

and knowledge is based upon opinions and narratives of different people about the same 

social reality. Moreover, knowledge derived is based upon attributes and is individual or 

context specific rather being generalized (Saunders et al., 2016). 

From Table 4.1, it is also understandable that axiology is related to value and 

objectivism means research is value free and own values of a researcher is detached from 

the process which leads to obtain the neutrality in the research (Saunders et al. (2016). 

Whereas, subjectivity is value-bound and personal values are not detached while 

conducting a research.  

While further reading different studies (e.g. Comte, 1865; Corbetta, 2003; Mill, 2005; 

Walliman, 2006; Willis, 2007) related to epistemology and ontology, it revealed existence 

of different understandings about different paradigms of epistemology and ontology. 

Among many, most common paradigms are interpretivism and positivism. For better 

comprehensions, these philosophical approaches are discussed in detail in succeeding 

paragraphs. 

Positivism is an objective approach. It has the capacity to test the theories and 

establish scientific laws (Comte, 1865; Mill, 2005; Saunders et al., 2016). Positivist 

approach, as a philosophy to understand reality, was first coined and explained by 

Auguste Comte (1798-1857) (Corbetta, 2003; Walliman, 2006). According to Comte 

(1865), just like other fields of science, social aspects can be studied empirically and 
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based upon psychology / biology, social laws / theories can be designed.  According to 

Walliman (2006), positivism is about application of natural sciences to understand the 

social reality. Corbetta (2003) studied that sociology as a separate field emerged as a 

result of positivist approach.  

The concept of positivism was coined by Comte.  According to him (Comte, 1865), 

scientific methods are sufficient enough to find out the truth and the need for religion and 

metaphysics are no more the source of knowledge (Bryant, 1985; Willis, 2007).  

According to Comte (1865), positivism as a philosophy has two main purposes:- 

i) It generalizes the scientific conception.  

ii) It systematizes the art of social life.  

As a pioneer of positivist approach, he (Comte, 1865) believes that true knowledge 

can be generated and further updated based upon information obtained through senses 

which can be in the form of experiences, observations, experiments or any other ways.  

Thus, positivism is the approach which can be declared as the appropriate method for 

looking at world and studying human behaviour (Willis, 2007). In the eyes of Udehn 

(2001 p. 167), positivism is based upon two characteristics known as “methodological 

monism” and “empiricism”. Where methodological monism means, all fields of science 

adopt the same methods to conduct an empirical research, specifically, social sciences. 

Just like other disciplines related to science, which must adopt the similar methodology to 

conduct the research (Burrell & Morgan, 1979; Udehn, 2001). Bryman (2012) also 

studied and suggested that the positivism as epistemology focuses on the belief that for 

studying realities of social sciences, the same ethos, principles and procedure be used as 

of natural sciences. 
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Empiricism is defined by different studies in different ways. For instance, according 

to Udehn (2001), empiricism means all knowledges are derived based upon observations 

and experiences. Testing of hypotheses comes under the domain of experimental 

methodology or statistical methodology (Butler, Rice, & Wagstaff, 1963). Moreover, the 

experimental or statistical methodology depends upon positivism as it is based upon 

previously found knowledge or experience (Bryant, 1985; Butler et al., 1963). Opposite to 

positivist approach is interpretivism. It does not rely on quantitative data or empiricism 

but on meanings and is discussed in the upcoming paragraphs. 

Interpretivism means giving importance to the different understandings of the people 

about same thing or social reality and dealing with each case, separately (Corbetta, 2003; 

Saunders et al., 2016). There is clear difference among human beings and other physical 

objects. This difference is  based upon the reason that human create meanings and 

interpretivism is the philosophy which deals with studying such meanings (Saunders et 

al., 2016), while other physical object do not. The interpretivism does not base upon 

quantitative data. Rather, on the concept that researches are conducted based upon pre-

existing theories and view of the researchers (Corbetta, 2003; Willis, 2007). However, 

qualitative techniques can be adopted if such philosophy is used to understand the social 

world (Saunders et al., 2016).  

“Theorists located within the context of the interpretive paradigm adopt 

an approach consonant with the tenets of what we have described as the 

sociology of regulation, though its subjectivist approach to the analysis of 

the social world makes its links with this sociology often implicit rather 

than explicit. The interpretive paradigm is informed by a concern to 

understand the world as it is, to understand the fundamental nature of the 

social world at the level of subjective experience. It seeks explanation 

within the realm of individual consciousness and subjectivity, within the 

frame of reference of the participant as opposed to the observer of action. 

In its approach to social science it tends to be nominalist, anti-positivist, 

voluntarist and ideographic. It sees the social world as an emergent social 

process which is created by the individuals concerned. Social reality, 
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insofar as it is recognised to have any existence outside the consciousness 

of any single individual, is regarded as being little more than a network of 

assumptions and intersubjectively shared meanings” (Burrell & Morgan, 

1979 p. 30-31). 

Walliman (2006) compared the material science with social science with the help of 

an example. Walliman (2006) studied that in case of material science, the experimenter 

observes the process by keeping oneself away / separate from the process. However, in 

case of social sciences, the phenomena are studied while being the part of the same social 

reality. This led to the understanding that interpretivism is an approach which is being 

used for studying different phenomena related to social sciences, where one can’t be 

purely neutral or disembodied from the under study social setup (Saunders et al., 2016; 

Walliman, 2006). 

4.3. Conclusion 

The ontology of the methodology will be related to describing and elaborating the 

meanings and understandings of the constructs being used in this research. In the same 

backdrop, in this research the various studied constructs to include, socialization, intra-

organization socialization, extra-organizational socialization, mobile technology and tacit 

knowledge sharing have been defined and thereafter, their interrelationship has been 

studied. Moreover, in view of the description of ontological assumptions by Saunders et 

al. (2016), the present study will use objectivism, which consider nature as a reality. In 

doing so to understand this reality, it is needed to scan the external environment. The 

present study, therefore, is based upon collecting the data from social actors who have 

information about the external reality and can understand that socialization can lead to 

tacit knowledge sharing and mobile technology is moderating and harnessing the said 

relationship. However, epistemologically, available variables will be measured through 

questionnaires filled by the sample of the respondents selected from the target population. 
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The responses so received will be measured on five points Likert’s scale philosophy in 

quantitative term which also falls under the assumptions related to objectivity of the 

epistemology. Axiologically, the responses measured will be value free. Maximum efforts 

will be made to avoid involvement or reflections of personal values of the researcher and 

responses will be measured in the way that a brute data can be obtained. 

Thus, testing the relationship among the studied variables comes under the domain of 

objectivity of ontology and epistemology. This means, testing the relationship irrespective 

of influence of any social actor and understanding the relationship purely based upon 

established reality existing out there. Philosophically, this can also be discussed through 

the lenses of positivist or interpretivist approaches. The conclusive remarks so generated 

in view these philosophical approaches will be discussed in the upcoming portion of the 

conclusion regarding philosophy of research methodology. In the light of past discussion 

about these philosophical approaches, positivism and interpretivism is summarized as 

under in a tabulated form: - 
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Table 4.2 Summary of Positivism and Interpretivism in Context of Business and 

Management Research 

Ontology 

(nature of reality or 

being) 

Epistemology 

(what constitutes 

acceptable 

knowledge) 

Axiology 

(role of value) 

Typical Methods 

Positivism 

Real, external, 

independent 

One true reality 

(universalism) 

Granular (things) 

Ordered 

Scientific method 

Observable and 

measurable facts 

Law-like 

generalisations  

Numbers 

Causal explanation 

and prediction as 

contribution 

Value-free research 

Researcher is 

detached, neutral 

and independent of 

what is researched  

Researcher 

maintains objective 

stance 

Typically, 

deductive, highly 

structured, large 

samples, 

measurement, 

typically 

quantitative 

methods of 

analysis, but a 

range of data can be 

analysed 

Interpretivism 

Complex, rich 

Socially 

constructed through 

culture and 

language 

Multiple meanings, 

interpretations, 

realities 

Flux of processes, 

experiences, 

practices 

Theories and 

concepts too 

simplistic 

Focus on narratives, 

stories, perceptions 

and interpretations 

New 

understandings and 

worldviews as 

contribution 

Value-bound 

research 

Researchers are part 

of what is 

researched, 

subjective 

Researcher 

interpretations key 

to contribution 

Researcher 

reflexive 

Typically inductive. 

Small samples, in-

depth 

investigations, 

qualitative methods 

of analysis, but a 

range of data can be 

interpreted 

 

Source: Adopted from Saunders et al. (2016 p. 136) 
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The objectivity or testing the relationship among studied variables also come under 

the positivism paradigm of epistemology. The positivist approach related to epistemology 

leads to the understanding that hypotheses can be developed based upon past theories and 

can be tested for further validation or refuting it based upon objective realities (Saunders 

et al., 2016). Referring to Table 4.2, by using positivism, research can be conducted to 

test hypotheses developed based upon past studies and also it is possible to study the 

cause-and-effect relationship. 

Similarly, in the present research, hypotheses are developed based upon the past 

studies and cause / effect relationship of IOS and EOS with TKS will be studied. The 

results so generated will provide guidelines / insight as to how socialization can help 

organizations to share their vital resource, i.e. TK and in process will improve the 

performance of the individuals as well as of the organization. In addition to this, the 

axiological assumptions may prove that the results will be neutral and free from personal 

biasedness. Positivism approach supports to the methodology related to abstracting reality 

by using mathematical and statistical models and is performed through quantitative 

analysis (Corbetta, 2003; Saunders et al., 2016). According to positivism related 

assumptions, it is learnt that conducting a research based upon objective facts provide 

scientific evidence to test and validate the studied hypotheses and can be performed 

through quantitative research methods (Saunders et al., 2016). Thus, based upon foregone 

arguments, it can be concluded that positivism as ontological and epistemological 

approach leads to the understanding that quantitative techniques can be used to test the 

proposed hypotheses of the current study. Accordingly, the reality of the social world will 

be studied as it lied out there and knowledge will be understood and communicated to 

others with the help of quantitative terms. 
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Moreover, as it can be discerned from Table 4.2, axiology in positivism means it is 

value free and research can attain neutrality by studying the reality from outside. 

Therefore, methods which can be suitable are deductive, meaning thereby that researcher 

may select large sample size, measure the constructs and concepts in quantitative terms 

and analyze their relationships through quantitative methods, i.e. statistical or 

mathematical. 

Referring to Table 4.1, it is also concluded that to study the social world by adopting 

subjectivist approach related to ontology and epistemology, individual cases can be 

considered. The meanings of the cases can be derived based upon different experiences of 

different people from same social reality. Moreover, Table 4.2 also leads to the 

understanding that interpretivism being a subjective approach is complex and it add value 

to the findings. The results of this approach can give multiple interpretations and 

meanings based upon varying processes, experiences and practices of individuals. 

Epistemologically on the other hand is based upon simple theories and concepts which 

focuses on interpretations, narrative and perceptions. Moreover, it leads to knowing new 

understanding and worldviews. Axiology related to interpretivism shows that it is value-

bound, subjective and the interpretation of researcher is the key. The methods it includes 

are; inductive, small sample size, qualitative and in-depth interview / investigation, etc. 

According to Saunders et al. (2016, p. 138) 

“Sometime positivist research extends itself to other data collection 

methods and seeks to quantify qualitative data, for example by 

applying hypothesis testing to data originally collected in in-depth 

interviews.” 
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Thus, while using philosophy of positivism, the qualitative data will also be used to 

understand the reality and to describe knowledge based upon the prevailing meaning that 

it has in the society. This will lead to validate the results obtained from quantitative data 

and will help in the understanding the reality and explaining it. 

4.4. Defining the Variables of the Research 

4.4.1. Socialization 

According to Nonaka (1994, p. 19), “the process of creating tacit knowledge through 

shared experience will be called socialization”. The notion is totally different from the 

understanding of socialization in literature related to social sciences and the present study. 

The detailed comment about socialization in the light of past literature has been given 

under section 2.4 Socialization and Tacit Knowledge Sharing of literature review chapter. 

However, for this study, socialization means having relationship with other people of the 

society and these people may or may not have same profession, ideology, socio-economic 

status, appearance etc.  These people are in contact with each other through face-to-face / 

virtual interaction and this interaction could be due to professional / personal 

requirements, inter-personal trust, love, care, affection / understanding, etc. In addition, 

this relationship has no coercive force or legal bounding. The interacting people who are 

in a social relationship with each other, facilitate, render needed personal / professional 

help, nurture, motivate and soothe each other when / wherever needed. As already 

discussed, this variable (socialization) is studied through the relationship of IOS and EOS 

with TKS. For further clarity, IOS has been defined followed by EOS as under: - 
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4.4.2. Intra-Organization Socialization 

IOS means, having social relationships with employees of same organization working 

for a common strategical goal. In other words, it means these relationships will have 

defined boundaries, e.g. all people will be the employees of the same organization. These 

social relationships may or may not be limited to physical proximity and may exist away 

from any formal or hierarchical structure of the organization. These employees of the 

organization are free to contact each other irrespective of any limitations based upon 

gender, hierarchical position and physical distance among them. The relationship helps 

employees to share their personal knowledge based upon, experiences, work related 

issues faced, effective utilization of organizational resources and accessing other sources 

of information which can render required assistance / help to resolve encountered 

problems or any other issue associated with daily routines / decision making. The term 

intra-organizational socialization has also been used by different studies (e.g. Chalkiti, 

2012; Filieri & Alguezaui, 2014; Haas, Criscuolo, & George, 2015; Pan & Scarbrough, 

1998; Vuori & Okkonen, 2012). 

4.4.3. Extra Organization Socialization 

According to Nonaka et al. (1994), wandering outside or extra organizational social 

information gathering means, manager’s bodily engage for getting ideas about corporate 

strategy through social relationship with professionals outside the organization / informal 

meetings with competitors. However, an individual’s extra organizational engagement 

with outside cannot be limited to either bodily engagement of a manager or for 

formulation of corporate strategy only (Pan & Scarbrough, 1998). This research considers 

that extra-organizational social relationship of employees of an organization relates to 

people who may or may not be from the same organization, profession, academic 
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background, age, experiences, etc. and due to other factors linked with personal 

knowledge. Moreover, these people or employees may be from different walks of life; 

working in different situations and organizations. The extra-organizational socialization 

leads to the understanding that it reduces the limitations caused by physical boundaries of 

the organizations and reduces barriers to integrate the knowledge of an employee with 

people outside the organization to get better results in the form of effective decision 

making, problem solving and efficiency in productivity. The term is also used by different 

studies including Myers and Johnson (2004) and Pan and Scarbrough (1998). 

4.4.4. Tacit Knowledge Sharing 

According to Nonaka et al. (1994), tacit knowledge sharing (TKS) means, 

establishing an environment which allows peers to learn craftsmanship and expertise 

through demonstration and practice by experts. For further clarity and understanding, this 

has been explained in chapter related to ‘Literature Review’ under heading 2.3.2 i.e. Tacit 

Knowledge and 2.4 i.e. Socialization and Tacit Knowledge Sharing. The SECI model by 

Nonaka and others limit TKS to the physical interaction only and states that it can’t be 

shared through language, thus, required to be observed and demonstrated by physical 

presence of transferrer and receiver. However, present study on the bases of the 

understanding developed through literature review and theoretical framework considers 

that TKS can be shared which has been acquired through personal knowledge obtained 

from day-to-day activities. This TK can be shared either through physical or virtual 

activity / interaction / means of communication through which employees share their 

personal knowledge, experiences, problems, viewpoint, craftsmanship, expertise and 

related information with other employees whenever and wherever needed. This can 

facilitate them in better decision making and problem solving. 
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4.4.5. Mobile Technology 

“The portable technology- term is considered equal to mobile technology include 

MP3 players, smartphones and other wireless mobile devices used so that nearly any 

activity that can be performed on a desktop or laptop machine can also be performed on a 

small, pocket size device. With a Wi-Fi enabled mobile device, people can access the 

internet, email, text and use applications that can do most traditional computing activities 

anywhere and at any time of the day or night” (Rosen, Whaling, Carrier, Cheever, & 

Rokkum, 2013, p. 2501). “Ubiquitous and rapidly evolving mobile technologies such as 

smartphones and tablets (and increasingly wearable mobile devices such as wrist 

technologies) allow people to work anytime, anywhere, and on any task” (Reyt & 

Wiesenfeld, 2015, p.739).  

In this study, the term mobile technology is used with the concept that it is extension 

of ICT and it moderate the relationship of IOS and EOS with TKS. This is due to the 

reason that it has the capacity to facilitate people to connect with each other at any time 

irrespective of location and make the people capable of sharing their personal knowledge 

by using different social media applications and methods. Here mobile technology 

includes smart phones, iPad, smart watches and other devices which have the capacity to 

connect with communicational channel provided by any of the telecom organization and 

can be connected with internet through Wi-Fi or telecom service provider. Such devices 

are enabled with rechargeable batteries which ensure the working of these devices even 

when power supply is not attached and use wireless media to communicate which leads to 

the understanding that these devices are ubiquitous and omnipresent. 
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Thus, mobile technology means any device which is portable, compact, having 

capacity to compute, have some storage capacity, enabled with different options to 

connect with internet, e.g. mobile net and Wi-Fi, can become source of connection, e.g. 

hotspot etc. and can operate through built in battery which can make it available 

everywhere and at any time. By using such devices individuals can make a voice call, 

send SMS, MMS, video clips, pictures, voice messages, etc. and can check and send 

email, can use to browse websites and use different applications to connect with people 

all the time and can also place or take purchase orders, etc. 

4.5. Instrumentation 

Keeping in view the positivist approach, the present study is conducted based upon 

the mixed method design, the detail of which are discussed under heading 4.8 Mixed 

Methods. This method allows to conduct study based upon both quantitative as well as 

qualitative techniques. The details about the instrument used for quantitative technique, 

i.e. questionnaire and qualitative technique, i.e. semi-structured interviews have been 

discussed in this part. For quantitative data collection, a questionnaire was developed by 

picking the scales already used by different researchers. However, following the ethical 

standards, permission to use these scales was sort from the authors who permitted its uses. 

The details have been attached at APPENDIX C. The authors who have developed these 

scales and use ensured the validity of these scales. 

A covering letter with a small introduction of the researcher along with title, purpose 

and objectives of the research was attached with the questionnaire. Through this letter, 

confidence of respondents about confidentiality of the information provided was 

guaranteed and it was highlighted that only aggregate values will be used for the research. 

To increase the level of confidence and trust of the respondents, they were not asked to 
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mention their name, employment number, phone number or any other information which 

can lead to trace the respondents. The letter ended with the thanking remarks, before 

which respondents were told about the average time required to fill in the questionnaire. 

At the end of the letter, email ID of the researcher was provided so that if any respondent 

needed to know about the findings of the research, he / she can send an email. The 

covering letter used is attached at APPENDIX A. 

As discussed earlier, the questionnaire was developed based upon various studies and 

appropriate items relevant to studied constructs were adapted. The detail of the items so 

adapted is given in a tabulated form through table given in APPENDIX G. Referring table 

in APPENDIX G, the questionnaire comprised of 34 items which measured four 

understudied constructs. In order to arrange these items into a logical and uniformed way, 

the questionnaire was divided into five sections. First section was dedicated for gathering 

information about demographic factors and basic information. For instance, area of 

specialization, current designation, name of the organization, educational qualification of 

the respondents, marital status, total experience in current organization, age, ownership of 

gadget related to mobile technology, gender, provision of financial support to buy or get 

mobile technology related gadgets, free internet facility by organization, internet 

connectivity through specific means of connectivity, development of official social media 

related platform and last but not the least information about the accounts on different 

social media related applications or platforms was asked through this section. 

Second section was about mobile technology and this scale was adopted from Rosen 

et al. (2013). The scale was adapted from the Media and Technology Usage Attitude 

Scale (MTUAS) of Rosen et al. (2013) which originally was consisting of 50 items. 

Based upon the operational definition of the mobile technology, nature of study and 
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relevance of the items, 10 items scale was extracted from the original scale of 50 items. It 

is worth mentioning that remaining 39 items were not related to mobile technology or 

were irrelevant to as per the operational definition of the construct. 

The third section was related to tacit knowledge sharing which was developed and 

tested by Lin (2007) and was comprised of four items. The fourth section was about IOS 

for which ten items scale was used. The items were taken from different studies, e.g. 

Chao et al. (1994), Bozionelos (2003) and Zhang et al. (2017). The 9th and 10th items 

(IOS9 & IOS10) are measuring the VI in context of IOS. The fifth section was about EOS 

for which nine items scale was used taken from the studies conducted by Chao et al. 

(1994), Bozionelos (2003) and Zhang et al. (2017). The 1st, 8th and 9th items (EOS1, 

EOS8 & EOS9) are measuring VI in context of EOS. For second, third, fourth and fifth 

sections the responses were measured on five points Likert scale’s philosophy and 

responses were measured in terms of how much a respondent agrees or disagrees with the 

given statements measuring the various constructs. These points were; 1 = Strongly 

Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree. The complete 

questionnaire has been attached at Appendix-B. 

4.6. Pilot Testing 

This section of research methods is written to discuss how the final draft was initially 

tested before floating it for data collection. According to Saunders et al. (2016), pilot 

testing can be performed based upon a small sample size so that draft of the questionnaire 

can be finalized, and this process will lead to ensure the validity and reliability of the 

scale. Thus, for pilot testing, data was collected from 25 respondents from three R & D 

organizations. None of the item was deleted because the Cronbach’s alpha for each scale 

remained more than .7, thus, scale was considered as reliable.  



111 

 

 

 

All the recommendations received during the pilot testing were considered and 

questionnaire was improved. For instance, during pilot testing, language related minor 

changes were made, and three statements were added to the demographic section of the 

questionnaire and respondents were asked “Does your organization provide or finance 

you to buy any gadget related to mobile technology?”. Second statement that “Does your 

organization provide free internet facility through Wi-Fi”? And third statement added to 

the demographic related section was, “Does your organization has any official social 

media platform so that employees can be inter-connected and can use the platform to 

interact mutually”? 

According to Saunders et al. (2016) opinion obtained from expert will lead to ensure 

the content / face validity of the scale. It is therefore, the questionnaire was also evaluated 

by the two experts of the Stirling University of UK and the draft was updated based upon 

the feedback which were related to the layout and some minor changes. For instance, the 

experience related options were updated by reducing boundaries to intervals and the word 

year was added to tell the respondents that the experience being asked is in years. Other 

detail about the feedback is discussed under heading 4.13.3.1.1 Content Validity . 

4.7. Research Design 

The research is cross sectional in design. The cross sectional design of  study gives 

picture / overview at a specific time (Cooper & Schindler, 2014). This type of design does 

not have the capacity to analyze changes over time as data is collected once at a given 

time and does not includes the changes in data which could happen if data is collected at 

number of times with varying time differences from same respondents (an example of 

longitudinal design). Therefore, in view of the available time and limited resources, data 

was collected during the time period of three months.  
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According to Evered and Louis (1981, p. 385), there are two possible ways to conduct 

a research, i.e. “inquiry from inside” and other is “inquiry from outside”. In first case, 

inquiry from inside means, involvement of a researcher irrespective to a prior theory to 

come up with new phenomenon or theory. These types of studies are experimental in 

nature and require close supervision / observation of the researcher along with control on 

variables and environments (Evered & Louis, 1981). Whereas, in case of inquiry from 

outside, it means conducting a research for which researcher does not have any control 

over variables or environment, such as field setting. In this case data is collected based 

upon priori categories. In such situations, the results are more generalized and can 

uncover the new knowledge which is appropriate for many different types and levels of 

situations (Evered & Louis, 1981). The present study is also conducted in a field setting 

with researcher having no control on environment, contrary to the studies conducted in 

lab or through simulation. 

4.8. Mixed Methods 

According to Dalkir (2012), the theories and models related to KM are still not 

matured.  Lot of studies are being performed to improve available knowledge on these 

theories / models. In same context of Dalkir (2012), the taxonomy of Edmondson and 

Mcmanus (2007), i.e. Mixed Method (MM) approach is being used for this research. As 

per viewpoint of these renowned researchers, MM approach is ideally suitable for the 

areas where there is no much maturity or nascent exist.  Therefore, in order to increase the 

authenticity of the results, a MM approach incorporating qualitative and quantitative 

techniques (Edmondson & Mcmanus, 2007),  is being used.This approach also helps in 

generating clear understanding about mechanisms underlying results in quantitative terms 

in new domain where prior clear understanding is blurred (Edmondson & Mcmanus, 
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2007). Furthermore, as per Edmondson and Mcmanus (2007), MM approach is also 

helpful in identifying most relevant variables, proposing constructs and identifying 

relationships between variables. 

Cruz-González, López-Sáez, Emilio Navas-López and Delgado-Verde (2014) studied 

that objective measures leads to avoiding problems which are related to self-assessment, 

whereas, subjective measures on the other hand help in studying the things more closely, 

keenly and helps in substantive understandings. Quantitative and qualitative methods are 

not to be seen as rivals or antonyms of each other, rather, they complement each other 

(Cooper & Schindler, 2014; Jick, 1979). Jick (1979) further studied that a large number of 

studies have been conducted which highlight the pros and cons of using one method and 

suggested use of MM for better results. By collecting and using multiple kinds of data for 

same kind of phenomenon, leads to increasing accuracy in the findings (Jick, 1979; Pool 

et al., 2010). In MM approach, indicators and concepts are being compared and results 

generated are seen as to how much they are similar (Kadushin, Hecht, Sasson, & Saxe, 

2008). Therefore, qualitative comparison is performed to explain the results obtained 

from quantitative data analysis (Kadushin et al., 2008).  

By using MM for data collection and then finding the solutions of the problems helps 

in ascertaining that  results are valid and based upon reality rather than methodological 

reasoning (Campbell & Fiske, 1959). Multiple but independent methods to measures the 

same phenomenon leads to validating the findings, whereas, combination of quantitative 

and qualitative methods lead to overcoming the limitations of each other, thus, leading to 

more reliability, validity and generalizability of the findings (Cooper & Schindler, 2014; 

Jick, 1979). 
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The MM approach adopted for this research will accrue both of the benefit associated 

with quantitative and qualitative ways for the data collection. For instance, qualitative 

method plays a pivotal role in collecting elicit response and concluding, whereas, other 

methods have limitations (Jick, 1979). The MM leads to the understanding that 

comparison of the various narratives and in-depth evaluation of the indicators of different 

methods is possible by using MM approach (Kadushin et al., 2008). Moreover, as per 

Kadushin et al., 2008; Pool et al., 2010)., this will further lead to get more credible 

explanation of the results. The concept that quantitative and qualitative studies give 

different paradigms and world’s view is not true / justified. By using MM approach, it is 

possible to get a clearer and reality-based view (Kadushin et al., 2008). Pool et al. (2010) 

studied that different scholars defined MM in different ways and the term is used where 

combination of quantitative and qualitative methods is required to be combined and it is 

used due to many reasons including: - 

i) Developing or evaluating the tools used and procedures adopted to conduct a 

study. 

ii) Examining the various factors associated with the research problem. 

iii) Increasing the generalizability of the research. 

iv) Triangulation of the results of the study to ensure the accuracy of the data. 

Moreover, Pool et al. (2010) studied that MM approach is not limited to the 

combination of quantitative and qualitative methods only, rather, it can also be the taken 

as a type of method, where only combination of various quantitative methods can also be 

used and still will be termed as MM approach. In the same course of line, combining the 

various qualitative methods to study the same phenomenon or various characteristics of 

the same phenomenon also comes under the domain of MM approach (Pool et al., 2010). 
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Using MM approach in a situation, where qualitative methods are used after getting 

results from quantitative methods, it led to the situation where qualitative methods results 

into the situation of making the quantitative results more appropriate by explaining the 

results (“Qualitative, quantitative, and mixed methods,” n.d.). 

In the light of the given arguments, MM approach is adopted so that results obtained 

from qualitative part helps to understand the results obtained from quantitative part in 

context of the real world. Moreover, this will facilitate in comprehensive understanding 

about the solution of the research questions. 

4.9. Population and Sampling 

The target population comprised of all gazette (BPS 16 and above) employees of 

Research and Development (R&D) organizations, located in various geographical 

location of the country. Engineers and managers are considered the main employees of a 

firm’s who communicate with other parties (Argyres & Mayer, 2007). They being the 

pivotal employees, know the technology and processes of an organization, thus, are the 

main source of tacit knowledge vis-a-vis others, e.g. lawyers, etc. (Argyres & Mayer, 

2007; Armstrong & Mahmud, 2008). The R&D organizations or departments are the 

knowledge generator and are knowledge intensive with a capacity for being considered as 

a repository of tacit knowledge (McEvily & Chakravarthy, 2002; Simon, 

1991). According to Djellal, Francoz, Gallouj, Gallouj, and Jacquin (2003 p.4) “research 

and development (R&D) comprised of creative work undertaken on a systematic basis in 

order to increase the stock of knowledge, including knowledge of man, culture and 

society, and the use of this stock of knowledge to devise new applications”. According to 

PCSIR ACT No. XXX of 1973, the organization came into being for undertaking, 

promoting and guiding scientific and technological research to find solutions to the 



116 

 

 

 

problems / challenges in the establishment and development of the industries in Pakistan. 

The complete list of the organizations selected for data collection is given in APPENDIX 

N. 

The sample was selected from above mentioned target organizations in light of 

inclusion-exclusion criteria and same will be discussed in the upcoming part of the 

methods portion of the chapter. 

4.10. Sample Size and Sampling Technique 

Green (1991)  proposed two formulas to scientifically calculate the minimum sample 

size required for applying regression analysis. His suggested two formulas to calculate the 

minimum sample size are discussed as under: 

i) To calculate minimum sample size for testing a model is 50+8k. Where k is the 

number of predictors, which must be known for putting values in the Green’s 

formula. First multiply a constant 8 with number of predictors then add a constant 

50 to get a minimum sample size required to test a model by regression analysis. 

This research will contain three possible predictors namely; IOS, EOS and MT, 

therefore, using the Green’s formula, calculations are given below: 

Predictors (k) = 3 

Minimum Sample size to test a model: 50+8k 

50+8(3) 

50+24 =74 
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Therefore, in the light of the result obtained from Green’s formula, 74 will the 

minimum sample size to collect data for testing the model of this study.  

The formula to calculate minimum sample size for testing individual predictors by 

using regression analysis is 104+k (Green, 1991), where 104 is the constant which 

will be added to the number of predictors. 

ii) Based on guidelines devised by Green (1991), calculations are given below; 

Predictors (k) = 3 

 Putting number of predictors in the formula, i.e. 104+k 

= 104+3 

= 107 

According to Green (1991), sample size should be more than the minimum sample 

size. Whereas, Brooks (2008) studied that high sample size leads to higher level of 

precision in the measurement of coefficient and reducing the possibility of errors in 

measurements of coefficients. 

The sample was drawn based on two stages. At first stage organizations were selected 

based on the understanding developed with the officials of the organizations and their 

angriness to facilitate the researcher to collect the data. At this stage purposive sampling 

technique was used to select the organizations and names of the selected organizations is 

given in APPENDIX N. At second stage the sample was drawn based upon the systematic 

random sampling technique which is one of the probability sampling technique and can 

be adopted for randomization (Cooper & Schindler, 2014; Saunders et al., 2016; Sekaran 

& Bougie, 2016). In order to follow the sampling technique, the list of the possible 
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respondents was obtained from each organization and after calculating the population 

size, it revealed that the total population size was 2200. Thus, 25% of the targeted 

population was selected, meaning thereby, the sample size constituted 550 respondents. 

This figure of 550 out of 2200 (sample size, i.e. 2200 / 550 = 4), means that every 4th 

individual, i.e. 4, 8, 12 … 2200 in the list was the respondent for the present study. Based 

upon foregone discussion, the sample size finalized to conduct this research was 550 

employees working in R & D organizations operating in various geographical location of 

the country, which is more than the minimum sample size required to test the model as 

well as individual predictors. 

For qualitative data, the targeted population comprised of 24 organizations working in 

four major areas. These organizations were from the fields of agriculture, live stocks, 

engineering and pure sciences, medical and construction. The purposive sampling 

technique which is one of the nonprobability sampling technique was used to select the 

most relevant interviewee or respondent. According to Patton (1990), stratified sampling 

technique, an off shoot of purposive sampling technique is best recommended as with this 

technique similar or homogenous groups can be made. Two stages sampling was 

undertaken, i.e. in stage one, having made strata based upon similarity / homogeneity of 

organizations as shown in Table given in APPENDIX F, the respondents were selected, 

while, in stage two, by adopting “maximum variation sampling” technique; one of the 

purposive sampling technique purported by Patton (1990, p. 173), was used. This type of 

sampling technique enabled to select the most relevant respondent from each stratum, thus, 

ensured variation of respondents so that exact reality could be understood irrespective of 

nature and scope of organizations. All the respondents / interviewees were those personnel 

who themselves were associated with researchers-oriented tasks in their organizations. 
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4.11. Inclusion-Exclusion Criteria 

In order to ensure relevance of data so collected, i.e. data is only collected from the 

relevant person and is not collected from a person who is not relevant with regards to 

present study, the inclusion-exclusion criteria is established, which is given as under: - 

i) All technical employees equal or above basic pay scale (BPS) 16 and above, who 

were involved in the research related activities were to be included in the study.  

ii) The employees who were on contract, ad hoc, deputation, or any other temporary 

arrangement but having stay more than three months were also included in the 

study. 

iii) All those employees who were on leave for three or more than three months were 

excluded from the present study. 

iv) All employees of target population who were on deputation or on temporary duty 

to other organizations or sectors were also excluded from the research. 

v) Employees with non-technical status (e.g. administration, peon, guards, 

accountants, marketing, logistics related etc.) were not considered as possible 

respondent to this very study. 

After finalization of the inclusion-exclusion criteria, the next step was to finalize the 

data collection technique. The modalities of data collection techniques have been 

discussed in detail in the upcoming session. 

4.12. Data Collection Techniques 

This section of research methods elaborates process adopted for data collection. As 

per Edmondson and Mcmanus (2007), in MM approach for regression and correlational 

analyses, questionnaire is the most appropriate tool to collect quantitative data. Hence, in 
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this study, valid and reliable questionnaire was used as an instrument. Moreover, validity 

and reliability of the scales is also ensured and elaborately discussed in section 4.5 

(Instrumentation) of this chapter. 

Out of 550 respondents selected as sample size, the data of 508 respondents was 

collected from different R & D organizations geographically located in different cities of 

the country. These organizations are from Lahore (second largest city of Pakistan), 

Pattoki, Faisalabad, Kala Shah Kaku (KSK), Pindi Bhattian, Jhang, Islamabad (Federal 

Capital of Pakistan), Peshawar (Provincial capital of Khyber Pakhtun Khawa) and Quetta 

(Provincial capital of Baluchistan). The names and contribution (number of respondents) 

obtained from the renowned organizations from where the data was collected from above 

referred geographical arears is given in the Table given in APPENDIX N. 

The Director, Institute of Administrative Sciences (IAS), University of the Punjab, 

Lahore, was requested to issue letter of facilitation in favour of the researcher for the 

selected organization to allow researcher to obtain data. The letter so obtained from the 

Director, IAS, University of the Punjab, Lahore, Pakistan addressed to the heads of the 

target organizations facilitated the researcher in establishing personal repute. This helped 

the researcher to collect the data from target population in a friendly and comfortable 

environment. Out of all above referred organizations, Director of VRI and RSFRI further 

extended help by appointing a representative from the staff who accompanied and fully 

facilitated in data collection from the employees. The representative conveyed the 

respondent the willingness of the top management to facilitate the researcher. However, 

representative after bridging the communication gap use to leave the place enabling 

researcher to get data in a totally pressure free environment. This practice was repeated 

with each respondent by the representative to allow respondent to freely filled the 
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questionnaire. For AARI Faisalabad, RRI KSK, PPRL KSK, PRL KSK a retired scientist 

of AARI who either had worked in these organizations or had a colleague accompanied 

the researcher. This helped the researcher manifold in establishing the contact in these 

organizations and in data collection. Overall, this practice remained very productive in 

terms of data collection and saving of time. The same scientist also helped in data 

collection from VRI Lahore and BRI Pattoki where only researcher personally visited and 

administered questionnaires to the respondents from these organizations. The same 

scientist helped in data collection from BARDC, Quetta through his resource person to 

whom 28 print outs of the questionnaires were provided.  The resource person after the 

time period of 20 days returned all 28 questionnaires out of which 4 were partially filed 

and rest 24 completed were added / used for data analysis. 

Although few of the organizations showed willingness to provide data even without 

seeing the letter signed by the Director IAS, yet, majority of the Directors of these 

organizations gave a very encouraging response after having seen the letters signed by 

Director IAS and also kept it as a record to be used in case these organizations ever 

wanted to get the result of the study for their organizational use. The Director of IRI LHR 

even asked the researcher to sign the covering letter and retained the same with the 

organization as an official request to fill in the questionnaire. Moreover, the Director of 

the IRI Lahore asked to send a friend request on Facebook and was eager to have a social 

relationship being interested in Ph. D. / professional engagements as he showed his 

keenness to invite researcher as guest speaker for a talk on research related topics. He 

further informed researcher that he used to visit the University of the Punjab as a guest 

speaker / to chair different seminars in different faculties and departments of the 

university. 
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A retired scientist of veterinary sciences accompanied the researcher and acted as a 

liaison person for data collection from LPRI, Sahiwal and RCIB, Jhang. The Director of 

RCIB, Jhang and MMRI, Sahiwal for the researcher facilitation called all the selected 

respondents to a conference room.  Both the Directors after introducing the researcher to 

the respondents handed over the podium to researcher to complete the process. The 

researcher provided the questionnaires to the respondents and explained about the 

purpose, nature and scope of the research. Thereafter, having cleared the doubts, all the 

respondents were asked to drop questionnaire duly filled in the box placed to collect the 

questionnaire. This ensured in maintaining the anonymity of the respondents besides 

respondents showed keen interest in filling of the questionnaire. After collection of the 

questionnaire, some of respondents further discussed about the study during one-to-one 

interaction. Many of respondents also conveyed the researcher there best wishes to 

complete the research in time. 

The field work remained a good experience for the researcher. Most of the time, 

officials of the targeted organizations remained very welcoming and showed higher level 

of hospitality. During course of field work, researcher spent two days in Sahiwal, where 

night stay was arranged through kind courtesy of the Director LPRI. In addition, one of 

the respondents at SSRI Pindi Bhattian showed interest to attend the open defence of the 

Ph. D. thesis and provided his visiting card to the researcher. His name and request are 

saved with the researcher to be invited at the time of open defence of the thesis. Going a 

step ahead, a respondent from the same organization shared his phone number to add him 

in social media applications, e.g. WhatsApp, Facebook, etc. 
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A known employee of PCSIR LHR facilitated in data collection from PCSIR LHR, 

PSQCA LHR, NPSL Islamabad, PARC Islamabad and PCSIR Peshawar. It is worth 

mentioning that out of the all possible respondents, only two respondents of BPS 18 were 

not having smart phone, thus, were not using any social media. Most of the respondents 

filled questionnaires in the presence of researcher, while, only very few asked to drop the 

questionnaires to be collected next day. In the three organizations to name, NPSL 

Islamabad, PARC Islamabad and PCSIR Peshawar, questionnaires were distributed and 

collected from the respondents in the presence of the representatives of the researcher. 

The researcher explained the purpose of the data collection, ethical standards, inclusion-

exclusion criteria and asked to ensure that questionnaire is being filled in the presence of 

the representative, other than the exceptional cases where respondent is busy and asked to 

drop the questionnaire and collect it after a specific time period from few hours to a day. 

All the respondents from PSQCA willingly answer the questionnaire except one who 

refused to fill the questionnaire and stated that he is not willing to share personal 

information about socialization, mobile technology and usage of socialization related 

applications. The researcher was not allowed to have a direct approach to respondents due 

to nature of the operation / SOPs followed at the organization, i.e. PSQCA Lahore. 

Therefore, focal person just shared his remarks with the researcher. Other than this single 

example, none of the respondents found hesitant or refused to fill the questionnaire. 

A total of 46 questionnaires were not received back. Thus, response rate remained 508 

/ 550 * 100 = 92.36%, approximately. Whereas, only 12 questionnaires were rejected due 

to partially filled or filled by employees failing to meet the inclusion criteria. Thus, the 

usable data remained 485 employees working in different R&D organizations with the 
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percentage to total sample size as 88.18% approximately. The detail of the responses 

obtained from different R&D organizations is given in Appendix N. 

Table given in Appendix N shows that majority of the respondents were from AARI, 

Faisalabad, i.e. 65 and second maximum number is 50 from PARC, Islamabad. Whereas, 

only four responses were recorded from PRL, KSK. This variation in response is due to 

number of employees directly involved in R&D related activities and size of the 

organization. For instance, AARI, Faisalabad, PARC, Islamabad, LPRI, Sahiwal and 

PCSIR Lahore have many numbers of laboratories or sections for different types of R&D 

related activities, which led to have large number of researchers available at these 

institutes / organizations. 
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Table 4.3 Frequency Distribution of the Respondents Based on Demographic 

Factors 

  f Percentage 

Qualification Obtained Bachelors 72 14.8 

 Masters 87 17.9 

 M. Phil / MS 213 43.9 

 Doctoral 105 21.6 

 Post Doc. 8 1.6 

Marital Status Married 374 77.1 

 Unmarried 106 21.9 

 Widow 3 .6 

 Separated 2 .4 

Total experience in this organization? (In years) Below 5 155 31.9 

 6 to 10 105 21.6 

 11 to 15 77 15.8 

 16 to 20 52 10.7 

 21 to 25 28 5.8 

 26 to 30 39 8.0 

 31- 35 28 5.8 

 36 and above 1 .2 

Age Below 20 years 1 .2 

 Between 21 and 30 

years 

137 28.2 

 Between 31 and 40 

years 

168 34.6 

 Between 41 and 50 

years 

94 19.4 

 Between 51 and 60 

years 

85 17.5 

Gender Male 353 72.8 

 Female 132 27.2 

 

From Table 4.3, it is concluded that majority of the respondents were M. Phil / MS 

and Ph. D. remained the second highest qualification. The reason for majority of the 

respondents having M. Phil, MS or Ph. D. degree is the nature of job, which is purely 
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research based. Thus, there were 318 respondents who were having research-based 

degrees. For marital status of the respondents, majority of the respondents were married. 

The statistics related to total experience of the respondents in current organization shows 

that majority of the respondents i.e. 260 were having experience equal or less than 10 

years. Moreover, majority of the respondents i.e. 168 were from age group between 31 to 

40 years. Whereas, more than 50% of the respondents were between the age of 21 to 40 

years. From Table 4.3, it is also concluded that majority of the respondents were male, i.e. 

73% approximately. The demographic distribution revealed in Table 4.3 indicated that 

sample covered all possible dimensions causing heterogeneity or variance in the 

population and is the true representation of the population. 

Whereas, for qualitative data collection, total 18 respondents were selected and 

interviewed from 24 R & D related organizations. The detail of the organizations and the 

stratum in which organizations fall is given in Appendix F. Referring Appendix F, total 

ten organizations were related to agriculture, four were from live sciences, seven were 

from engineering and pure sciences, two were related to construction and one was related 

to medical sciences. 

Total 18 interviews were conducted for which six respondents were selected from 

agriculture while there were ten organizations. There were four organizations in the 

cluster related to livestock and three respondents were selected from the cluster. There 

were seven organizations in engineering and pure sciences related cluster and four 

respondents were selected from the cluster. There was just one organization in the cluster 

of medical related organizations and only two respondents were selected from that 

cluster. The cluster related to construction was comprised of two organizations. Hence, 

only three respondents were selected for the interview. Keeping in view the 
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understanding developed by Patton (2015), the further selection of respondents was 

stopped based on the reason that further new themes and codes were neither being 

emerged, nor any theme or code was left without any evidence and responses get 

saturated.  

The semi-structured interviews were conducted having coordinated the time, date and 

place convenient for the interviewees. As interviews were to be recorded, prior 

permission was sorted. The interviews were recorded through use of iPhone and 

subsequently converted into textual form so that data could be analyzed through use of 

Microsoft Excel software application. To meet the ethical standards and to also ensure 

interviewees point of concern is not distorted, the textual write up so prepared was shared 

with the interviewee. Where indicated, necessary changes were incorporated to ensure 

correctness of data and then was used for analysis purpose. 

4.13. Data Analysis Strategy 

In line with the philosophy of research methodology, positivist approach was used. 

Solution to research problem was deduced based upon primary data collected from 

respondents. Statistical Package for Social Sciences (SPSS) and Analysis of Moment 

Structure (AMOS) were used to test the studied hypotheses. The heading 4.2 onwards can 

be viewed for detailed understanding about methodology of the research and positivism 

including Overview of Methodology Related to Philosophical Assumptions and Concepts.  

Data analysis techniques are important part of research design and field setting studies 

(Edmondson & Mcmanus, 2007). According to Saunders, Lewis, & Thornhill, (2016), 

techniques used for data collection and analysis depends upon the research question and 

hypotheses of the study for which research methods are finalized including techniques to 

be used for data collection and analysis.  
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In view of the foregone understanding about research methodology, the strategy for 

data analysis was devised according to research questions and hypotheses of the study. 

Accordingly, this portion of the chapter was structured; Firstly, descriptive analysis of the 

data was discussed. After this, the assumptions associated with multivariate data analysis 

(which includes EFA, CFA, SEM and Multiple Regression Analysis (MRA)) were tested. 

Thereafter, these assumptions associated with multivariate data analysis were further 

discussed and accordingly strategies were devised to ensure that data fulfil all the 

assumptions. Then, goodness of the data was tested for which validity and reliability of 

the data was analysed. The validity and reliability of the scale helped in ensuring the 

goodness of the data (Miller & Yang, 2008; Sekaran, 2003). The validity of the scale was 

also discussed for better understanding including methods used for both types of validity, 

i.e. content and construct. Where, content validity was ensured through the feedback of 

two experts and construct validity was confirmed through Exploratory Factor Analysis 

(EFA) by using SPSS and Confirmatory Factory Analysis (CFA) was performed through 

AMOS. Accordingly, after ensuring the validity of the scale, the reliability related 

understanding and procedure was discussed. Thereafter, hypotheses testing was 

performed using Structural Equation Modelling (SEM), Process Hayes and regression 

analysis. The section ended with the conclusive remarks about the analysis of the data. 

4.13.1. Descriptive Analysis 

Descriptive analysis is performed to provide provisional backing for the studied 

hypotheses (Azanza, Moriano, Molero, & Lévy Mangin, 2015). The mean and standard 

deviation of studied variables showed the respondent’s inclination as to how much they 

agreed or disagreed with the statements measuring the studied constructs. This facilitated 

in better overview of the data. 
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4.13.2. Testing Assumptions Associated with Multivariate Data Analysis 

The construct validity was tested through CFA, while model testing along with 

hypotheses testing were conducted through SEM and multiple regression analysis both of 

which were related to the multivariate data analysis techniques. Thus, assumptions related 

to these techniques were tested before applying and same are discussed in succeeding part 

of this research. 

4.13.2.1. Normality 

According to Rompho and Siengthai (2012), normality of the data is a pre-requisite to 

run the SEM. Normal distribution is a probability distribution drawn for a random 

variable with the property of being symmetrical (Field, 2009; Hair, Black, Babin, & 

Anderson, 2017). According to  Hair et al. (2017), it is the one of the basic assumption to 

run multivariate data analysis.  

Here symmetrical means, i.e. right-hand side is the exact image of the left-hand side, 

if the data is divided into two equal parts. To ensure the normality of the data, the 

histogram of the variables can be drawn as histogram is the simplest and visual form of 

diagnostic test to check the normality of the data (Hair et al., 2017). This method of 

testing normality compares the observed values with the approximating normal 

distribution (Hair et al., 2017). According to Hair et al. (2017), this type of method of 

testing normality is not appropriate where sample size is less than 200. However, it will 

be effective, if it reaches to the level of 200 or more. For this research, the sample size is 

sufficiently large which led to avoidance of any associated problem. Thus, just calculated 

values for skewness and kurtoses will be presented to represent the data. Such distribution 

of the data is performed to check the normality of the collected data for each single 

variable (Hair et al., 2017). 
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4.13.2.2. Multicollinearity 

The collinearity test is a prerequisite before applying multivariate data analysis 

techniques (Brooks, 2008; Gujarati, 2004; Hair et al., 2017). According to Gujarati 

(2004), collinearity means linear relationship with one regressor while multicollinearity 

means linear relationship with more than one regressor. However, researchers used the 

term for both of the cases and there is no issue in using it for both of the situations. The 

main reason to avoid multicollinearity is that it reduces the capacity of the predictors to 

explain the criterion (Hair et al., 2017). As, it is the extent to which the effect of a 

variable is accounted for by another variable in the model and this results into masking 

the real effect and plotting the wrong picture (Brooks, 2008; Hair et al., 2017). This 

surface due to addition of variables which either are irrelevant or marginally significant 

(Hair et al., 2017). The different reasons causing multicollinearity include over 

determined model, i.e. a situation, when variables are larger than the sample size and this 

situation can be seen in medical related researches and time series data which is affected 

based upon trends (Gujarati, 2004). In normal situation this arises when an independent 

variable is correlated with other independent variables (Hair et al., 2017). The extreme 

case arises, when there is ideally high correlation (i.e. r = 1) among two or more than two 

independent variables (Hair et al., 2017). Moreover when r = 0, it means a perfect 

condition when no correlation among explanatory variables exist and such situation, 

therefore, is required to be avoided suggesting / demanding presence of a small or 

moderate correlation among them (Brooks, 2008; Hair et al., 2017). 

In case of multicollinearity, it is always recommended to exclude one or more than 

one predictor from the studied model to avoid the presence of any multicollinearity 

(Brooks, 2008; Hair et al., 2017). The multicollinearity can be avoided by transforming 



131 

 

 

 

the data of highly correlated variable into ratio and then using ratio instead of actual data 

(Brooks, 2008). To detect the multicollinearity, tolerance level of the variables is 

measured (Field, 2009; Hair et al., 2017). The low tolerance level indicate the presence of 

multicollinearity (Hair et al., 2017). It is well known that tolerance is the value, which is 

calculated by subtracting from 1, the proportion of variance explained of dependent 

variable by independent variables. Resultantly, higher the value of tolerance, lower will 

be the chances of any multicollinearity and lower the value of tolerance, i.e. approaching 

zero, means variable is not accounted for the independence of variables, i.e. higher level 

of multicollinearity (Hair et al., 2017). Variance Inflation Factor (VIF) is also a measured 

to detect the multicollinearity and higher value shows that an independent variable is 

correlated with other independent variables (Gujarati, 2004; Hair et al., 2017). A 

researcher should look for low correlation among independent variables but high 

correlation between independent and dependent variable (Hair et al., 2017). According to 

Gujarati (2004), even the presence of multicollinearity does not mean that the Ordinary 

Least Square (OLS) regression method is not Best Linear Unbiased Estimator (BLUE). 

Although the correlation among regressors, i.e. multicollinearity does not come under the 

main assumptions related to the multiple regression analysis, but it is associated with the 

classical assumptions of regression analysis (Gujarati, 2004). 

Resultantly, for the present research, tolerance level and VIF will be calculated to 

detect any possibility of multicollinearity. The tolerance level lower than 0.02 and VIF 

higher than 10 are considered as threshold to detect the multicollinearity (Hair, et al., 

2017). 
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4.13.2.3. Homogeneity of Variance (Homoscedasticity) 

Another, assumption associated with the FA and other multivariate data analysis 

techniques is related to homogeneity of the sample. It is inappropriate to apply FA to a 

sample where different responses are expected based upon heterogeneity (Darlington & 

Hayes, 2017; Hair et al., 2017). Homogeneity means, variance in dependent variable must 

not be explained through limited range of values of independent variable (Hair et al., 

2017). If any violation happens than this is called heteroscedasticity instead of 

homogeneity. Hair et al. (2017) has also found that in case of heteroscedasticity, the 

prediction about independent variable is better at some specific point and vague at some 

other points. This variability leads to the situation where standard errors are affected and 

hypotheses testing is either too stringent or insensitive (Darlington & Hayes, 2017; Hair 

et al., 2017). It explains that while moving through different levels of a variable, the 

variance of the other variable should remain same and it should not change (Field, 2009). 

For instance, in case of variables, where different responses are expected based upon 

gender, a separate FA must be done to better understand the differences based upon either 

being male or female (Hair et al., 2017). Thus, if heteroscedasticity for gender does exist, 

a separate FA is run for both the genders to develop better understanding about the 

reality. According to Darlington and Hayes (2017), heteroscedasticity leads to the 

situation, where ordinary multivariate analysis techniques either lose their validity or 

becomes less relevant. Moreover, Levene’s Test is used to test the homogeneity or 

heterogeneity of the variance as an assumption before applying any multivariate analysis 

(Darlington & Hayes, 2017; Hair et al., 2017). This test is recommended even for the 

data, which is not normally distributed and the non-significant p value, i.e. p > 0.05 is 

expected as a rule (Darlington & Hayes, 2017; Hair et al., 2017). This indicates that there 

is no heteroscedasticity and equal variance does exist (Hair et al., 2017). 



133 

 

 

 

Unlike assumptions related to normality, heteroscedasticity is a serious issue and can’t 

be avoided even by increasing the sample size (Darlington & Hayes, 2017). According to 

Hair et al. (2017), in case of heteroscedasticity, weighted least square  procedure can be 

employed as a remedy. Variance-stabilizing transformations can also be used as a remedy 

being more sophisticated / recommended method. This method allows transformed 

variable to exhibit equal variance, i.e. homoscedasticity (Hair et al., 2017). Thus, Levine 

test will be performed to test the homoscedasticity of the data collected, prior to run the 

multivariate data analysis.  

4.13.3. Goodness of the Data 

In this portion, data analysis techniques are discussed which are used to ensure 

goodness of the data. Initially, the validity and its different types are discussed in detail. 

Thereafter, a strategy is devised to test these different types of the validity techniques. 

Having ensured the validity of the data, understanding about reliability is established 

through strategies which ensure the reliability of the data. 

4.13.3.1. Validity 

Validity means, scale is measuring what it intends to measure (Cooper & Schindler, 

2014; Hair et al., 2017; Sekaran, 2003). According to Hair et al. (2017), it is the level of 

accuracy of the measurement. Whereas, ensuring validity requires: Firstly, to have in-

depth understanding as to what is needed to be measured. Secondly, to develop / use a 

scale which can measure it accurately. Here, accurately means that measure must avoid 

systematic and non-random error (Hair et al., 2017). According to Cooper & Schindler 

(2014), validity consists of three major forms (content, criterion and construct) which 

further are explained in ensuing part:- 
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4.13.3.1.1. Content Validity 

It means, how well the items measure the construct (Field, 2009). It is also known 

as face validity and is used to assess the degree to which items are selected for the 

summated scale. It is evident that its conceptual definitions are corresponding with one 

another (Hair et al., 2017). The content validity of the instrument depends upon how 

adequately it covers the dimensions of the variable defined and is ensured through precise 

judgement (Cooper & Schindler, 2014). Thus, the instrument is developed based upon the 

thorough literature review having good content validity. As per Bryman (2012), expert 

opinion from the professionals having expertise and experiences in the relevant field is 

needed to ensure the face validity of the scale. Aforementioned in view, this type of 

validity was ensured through taking opinion from two Professors of Stirling University, 

UK. They were requested to opine that whether the measure on the face of it will help to 

measure the given construct. Both experts were shared with complete questionnaire. The 

first expert was Professor John Bowers. He is known to have expertise in operation 

research and recently has supervised the Ph. D. student to complete the thesis on 

knowledge management related topic. The second expert was Senior Lecturer Dr. Tom 

Forbes who also has expertise in the field of management and has also vast experience in 

teaching and research. Both appreciated and acknowledged the instrument with minor 

changes. 

Prior to finalizing the questionnaire, the copy of the questionnaire was also presented 

to five employees of different R&D organizations and their input was incorporated. This 

improved version of the questionnaire was subsequently used to collect the data. The 

process of questionnaire finalization including different steps associated with content 

validity of the scale can be seen in details under heading 4.5, i.e. Instrumentation. 



135 

 

 

 

Before discussing the understanding and finalizing the strategy for construct validity, 

it is pertinent to discuss the assumptions which are related to multivariate data analysis 

before finalizing methods. This will confirm whether data falls under these assumptions 

or not. 

4.13.3.1.2. Construct Validity 

Construct validity helps to ensure whether scale is capable to measure “what it  

intends to measure” based upon theoretical understanding (Saunders et al., 2016; Sekaran, 

2003). Construct validity has two dimensions, i.e. convergent and discriminant validity 

(Sekaran, 2003). Both of these can be tested through factor analysis, which is a 

multivariate technique. The results of this technique helps to understand as to which item 

belongs to which factor or dimension of a variable (Sekaran, 2003). For comprehensive 

understanding, the factor analysis (FA) has been further discussed in detail along with 

types in upcoming part.  

4.13.3.1.2.1. Factor Analysis 

According to Raykov and Marcoulides (2006), psychologist developed FA as a 

modelling approach to study the unobservable and hypothesized variables including 

attitude, opinion, motivation and intelligence. The FA (interdependence technique) is one 

of the multivariate techniques used for the core purpose of defining the underlying 

structures among studied variables (Hair et al., 2017; Raykov & Marcoulides, 2006). 

Contrary to univariate technique, multivariate techniques are capable enough to study two 

or more than two variables (Hair et al., 2017). According to Hair et al. (2017) and Raykov 

and Marcoulides (2006), FA can play a unique role before applying other multivariate 

techniques. It can help in defining the structure of the variables by showing their inter-

correlation (Hair et al., 2017). The highly inter-correlated groups of variables / factors 
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constitute the dimensions of the construct based upon the data (Hair et al., 2017). The FA 

also helps in reducing the dimensions as well as segregating the dimensions accordingly 

but related to a single construct (Field, 2009; Hair et al., 2016; Raykov & Marcoulides, 

2006). 

FA requires a linear relationship and non-zero correlation among variables (Mulaik, 

2010). This leads to another limitation associated to FA which is detected through low 

correlation among variables. The FA is said to be inappropriate if correlation among all 

variables is lower than .3 (Hair et al., 2017). This inter-item correlation will be helpful to 

ensure that it is appropriate to apply FA (Hair et al., 2017; Mulaik, 2010). The possible 

inappropriateness of FA can also be checked through R-matrix or correlation matrix 

obtained in the process of FA. In this regard, the table of anti-image correlation matrix 

(maximum time having negative values) is also helpful where high value leads to the 

understanding that FA is not appropriate (Hair et al., 2017).  

Bartlett test of sphericity is another check to test whether the FA is appropriate or 

otherwise and a significant value, i.e. ≤ .05 shows the appropriateness of FA (Hair et al., 

2017). The measuring sampling adequacy (MSA) is an indicator that the sample under 

study is adequate enough to run the FA or otherwise (Hair et al., 2017). Adding to it, the  

MSA proposed by Kaiser-Meyer-Olkin (KMO), is also recommended (Hair et al., 2017) 

and if the measure have value ≥ .80 it is called as meritorious. If it is ≥ .70, it is middling, 

for ≥ .60 it is understood as mediocre and for ≤ .59 it is understood as unacceptable 

(Kaiser, 1970). Therefore, in case of lower MSA, the same will be measured for each 

variable. Accordingly, all those variables having value ≤ .59 will be deleted in a 

systematic way, as recommended by Kaiser (1970) and Hair et al. (2017). 
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Moreover, variable with lowest Eigen value will also be deleted and test will be run 

again. If needed, next variable of lowest value will also be deleted and a point of 

acceptance will be attained (Hair et al., 2017).  

FA techniques can be helpful, keeping in view the perspectives related to Exploratory 

Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) (Hair et al., 2017). To 

run CFA, AMOS software application will be used for testing the construct validity of the 

different constructs of the present study and same has been used / recommended by 

different studies (e.g. Coromina, 2014; Kline, 2016; Rompho & Siengthai, 2012). 

According to Anderson and Gerbing (1988), SEM should be performed in two steps: 

Firstly, the measurement model will be tested and afterwards SEM will be used for 

hypotheses testing. In case measurement model is rejected, it is inappropriate to run the 

SEM based upon the same data (Anderson & Gerbing, 1988). Thus, CFA is performed to 

ensure that the instrument used to collect the data qualifies the underlying measurement 

theory or not. For this purpose, CFA is run through AMOS and accordingly measurement 

model will be tested. Afterwards, SEM is tested. Thus, in the upcoming paragraphs EFA 

is discussed followed by CFA and SEM. 

4.13.3.1.2.1.1. Exploratory Factor Analysis 

EFA is useful to understand the structure of relationship among studied variables and 

data reduction (Field, 2009; Hair et al., 2017). “In meeting its objectives, FA examines 

four issues, i.e. specify the unit of analysis, achieve data summarization and /or data 

reduction, variable selection, and using FA results with other multivariate techniques” 

(Hair et al., 2017 p. 92). It can lead to work as dimension  / data reduction with minimum 

wastage of relevant data as it combines the different dimensions of same kind to 

understand these as a single / broader dimension (Field, 2009; Hair et al., 2017). 
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Accordingly the correlational analysis can help to understand how these items are 

related to a single factor and are different from others (Hair et al., 2017). For the current 

study, EFA will be performed to understand which specific dimensions comes under 

which of the broader dimension with minimum loss to the information. This will further 

lead to condense or summarize the data into a smaller set of information and can further 

lead to clear understanding about what can be the possible characteristics of that broader 

dimension / factor. It will also meet the understanding of data reduction through FA. 

Then, these new factors will be given titles based on their characteristics and functioning. 

R factor analysis / R-matrix is being performed where unit of analysis is variable and 

dimensions of the variables are required to be studied (Field, 2009; Hair et al., 2017). 

Where R-matrix is the table of correlation coefficient and it shows the correlation among 

the variables (Field, 2009). Thus, for the present study, unit of analysis will be the 

variables and R factor analysis will be performed to test and understand the dimensions of 

studied variables. 

The selection of variables with the help of EFA will be dependent upon the data 

summarization and reduction. This lead to clear the understanding about the dimension / 

facets of the variables along with what specific variables / factors form a more 

generalized variable. The data reduction can be obtained by grouping the variables which 

are correlated with the group of other variables and not correlating with the variables 

outside of that particular group (Field, 2009). Keeping in view the limitations to run FA 

based upon sample size, it is safe to run FA based upon the rules given and discussed by 

Hair et al. (2017). Therefore, the sample size for the current study is 550. The sample size 

of 550 is according to the rules given by (Green, 1991) and 10:1 by Hair et al. (2017) 

where 10 respondents per variable or minimum sample size of at least 50 observations is 

necessary. According to Hair et al. (2017), large sample size leads to get benefits 
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associated with statistical tests but it may lead to over-sensitivity, which means indicating 

a smaller relationship as significant. In order to avoid the over-sensitivity to present the 

smaller or least important effect as significant, a reasonable sample size, i.e. N = 550 is 

selected. Where, insensitivity detected by statistical test is due to smaller sample size and 

over sensitivity is due to large sample size. The sample size for this study is neither too 

large nor too small, thus, there would be no situation where there is a possibility of under-

sensitivity or over-sensitivity. Furthermore, the details related to sample size are 

sufficiently discussed under heading 4.10, i.e. Sample Size. 

4.13.3.1.2.1.2. Confirmatory Factor Analysis 

CFA is a test used to confirm the measurement theory (Hair et al., 2017). Whereas, 

measurement theory is used to stipulate that how measured variables plausibly and 

practically represent constructs belonging to a theoretically defined model (Coromina, 

2014; Hair et al., 2017). In other words, the measurement theory is used to represent how 

different measured variables are used to measure the latent construct which was not 

directly measured (Azanza et al., 2015; Hair et al., 2017; Raykov & Marcoulides, 2006). 

According to Raykov and Marcoulides (2006), latent variables represents to those 

hypothetically or unobservable variables which are of great concern to the researcher and 

are measured through different dimensions, called indicators. Indeed, these dimensions 

are measurable manifestations of latent variable (Raykov & Marcoulides, 2006).Thus, it 

can be concluded that in CFA measurement theory is a must and is based upon defining 

the construct operationally in the form of indicators or factors (Hair et al., 2017; Raykov 

& Marcoulides, 2006). 
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In CFA, the specific relationship among constructs is not studied rather potential 

correlation among them is studied (Raykov & Marcoulides, 2006). CFA can also be used 

to test the reliability and construct validity (convergent and discriminant validity) of the 

items measuring the construct (Azanza et al., 2015; Hair et al., 2017). 

Keeping in view the guidelines given by Hair et al. (2017), Mulaik (2010) and 

Raykov and Marcoulides (2006), there are five elements to run CFA: firstly the latent 

variables which are represented through ellipsis. Secondly, measuring variables which are 

represented through rectangles. Thirdly, it shows the relationship among constructs and 

measured variable through arrows. Fourthly, error terms (shown as e) are also included 

and linked with measured variables indicating the extent to which these latent factors 

failed to explain the measured variable. Fifthly, the curved lines with arrows on both sides 

show the covariances among constructs. 

In given model, the constructs / latent variables are represented through ellipses and 

named as IOS and EOS, MT and TKS. The measured variables are represented through 

X1, X2, X3, …….X34 and LX1, LX2, LX3, ………LX34 indicate the relationship of latent 

construct with measured items which is called factor loading. In visual diagram, 10 items 

are related to IOS, nine items are associated with EOS, four items represent the measuring 

variables for TKS and 11 items are measuring MT and items measuring each latent 

construct are linked to them. Whereas, the curved arrows between the constructs show the 

possible covariance between them. However, e1, e2, e3, e4, …...e34 are the errors linked 

with these items which are used to measure the latent construct. The diagram 4.1 is drawn 

based upon the understanding about the ellipsis, arrows, curved arrows and error terms 

and represent the possible measurement model which will be drawn to test the 

measurement theory of the current study.
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Figure 4. 1 Diagram for the Measurement Model 
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Keeping in view the foregone understanding about the CFA, the use of the test will 

help in ensuring the construct validity of the scale and loading of the items will indicate 

that these items are measuring the latent variable. The high loading, i.e. > .5 of the 

measuring variables will indicate that the construct is having a single dimension which 

can also be used for calculating the composite reliability, i.e. a superior measure of 

reliability analysis (Hair et al., 2017). Moreover, values for CMIN/ DF, FFI, CFI, GFI, 

ICI and REMSE will be collected as an indicator that the measurement model is able to 

measure the construct. The threshold for these are CMIN / DF < .3 and values for FFI, 

CFI, GFI and ICI must be greater than .9 and will indicate the validity of the 

measurement model, i.e. construct validity (Hair et al., 2017). Whereas, value for 

RMSEA should be less than .08 indicating that the model is valid (Hair et al., 2017).  

4.13.4.  Structural Equation Modelling for Model Testing 

Stage I 

According to hair et al (2017), researcher can use a scale which is already used by 

other studies. In case, if a valid scale is not available, new scale is to be developed which 

is validated through EFA. This validation process involves many steps to translate the 

theoretical construct into measured variables. The understanding about the EFA and 

process along with standards to exclude or retain the items belonging to a construct is 

discussed under heading i.e. Exploratory Factor Analysis.  

However, for this study, the already developed scales were adapted from different 

studies and were combined based upon the operational definition of the variables and 

tested through EFA, then CFA to measure the studied constructs. Further detail of the 

scales used in this study is discussed under section 4.5 i.e. Instrumentation. 
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Stage II 

In this stage, all the constructs are combined, and measurement model is formed. This 

stage encompasses the mono-dimensionality of the variables obtained through combining 

many measured variables under one construct which leads to the situation where cross-

loadings for all constructs is supposed to be zero (Hair et al., 2017). In the studied model, 

all constructs are considered unidimensional because none of the item is determined by 

any other construct. Resultantly, the cross-loadings are supposed to be zero. The 

existence of cross loading is the sign that the measure lacks the construct validity (Hair et 

al., 2017). Another issue can be the covariance among error terms of the same construct 

which refers to “within construct error variance” and covariance between error terms of 

different constructs - “between construct error covariance” which shows that there is no 

construct validity (Hair et al., 2017, p. 607). 

According to Hair et al. (2017), either in case of covariance among error terms or 

cross loading, it is not appropriate to run the CFA. Furthermore, the significant cross 

loading also indicates that there is no discriminant validity (Hair et al., 2017). Although 

covariance can be allowed by freeing these paths but it is not recommended because it 

leads to compromise the property of BLUE (Hair et al., 2017).  The concept of congeneric 

measurement model covers the philosophy that none of the item loads on other (more 

than one) construct and deciding the minimum numbers of items for a construct. Thus, 

according to Hair et al. (2017) and Mulaik (2010), use at least four indicators whereas 

using two will be the point of under identification while the situation in which using 

exactly three items leads to the point of just-identified and will obviously accrue to the 

point of saturation. In addition to this, having more than three items will lead to over-

identification and therefore is recommended accordingly (Hair et al., 2017; Mulaik, 
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2010). The construct with three indicators is acceptable in a situation where a model has 

other constructs with more than three indicators (Hair et al., 2017). Nonetheless, construct 

with less than three indicators is the situation which must be avoided (Hair et al., 2017). 

Stage III Designing the Study 

The CFA is performed on reflective theory related to measurement. It ensure that 

latent constructs become the source of extracting the measure variables (Azanza et al., 

2015; Hair et al., 2017). The opposite to this understanding is the concept of formative 

theory of measure, which highlights that measure variables lead to form a construct (Hair 

et al., 2017). Over-identification is desired to run CFA or SEM (Hair et al., 2017). To get 

empirical results, a research is designed in a way that congeneric is obtained through 

ensuring overidentified (at least four indicators (items) are used to measure a construct) 

construct or by obtaining over-identified model which is acquired when it has two or 

more than two constructs (Hair et al., 2017; Mulaik, 2010). 

The model having large sample size, i.e. more than 300 leads to the situation where 

rules related to three indicators do not produce any issue related to Heywood cases (Hair 

et al., 2017). According to Hair et al. (2017), Heywood case means, error variance, lesser 

than zero / negative variance, which is the indicator that there is less than zero percent 

error in measurement variable. In other words, measuring variable is explaining more 

than 100% of the construct or variance of an item (Hair et al., 2017). Such situation can 

be experienced where there is small sample size or under-identified measuring model 

(Hair et al., 2017). By ensuring construct validity such issue will be resolved because in 

construct validity process offending item / items will be eliminated and such a situation of 

Heywood will never arise (Hair et al., 2017). 
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Stage IV Validity Testing 

This stage is related to empirical testing of the construct validity. This validity testing 

will be based upon different criteria. Firstly, path estimates are used as one of the basic 

tests to check the validity which is obtained through testing the relationship of measuring 

items with the construct supposed to be measured (Hair et al., 2017). FA could not run 

causal relationship among latent constructs whereas, quite contrary to it, SEM can do it 

(Mulaik, 2010). In given Figure 4.1, the path estimates from constructs to indicator 

variables is explaining this point as a fundamental test. To check the construct validity, 

the high loadings on path estimates will show the presence of construct validity. 

According to Hair et al. (2017), these loadings should be equal or greater than 0.5, 

which means items are conceptually related to the construct and indicate the construct 

validity. The standardized values of path loading will be used for such purpose (Hair et 

al., 2017). Along with value for path loading, the significant value will be the indicator 

that item is required to be deleted because there is the probability that a non-significant 

item might have high loading value (Hair et al., 2017). In CFA, the squared multiple 

correlation will also be used because it represents the level of variance explained by a 

latent factor and is also known as variance extracted. In other words; it is the indicator of 

construct validity and shows how well the item measures the construct (Hair et al., 2017). 

It is also referred as “item reliability, communality, or variance extracted” (Hair et al., 

2017, p. 617). The value greater than 1 will also be the indicator of a problem and 

decision to eliminate or to keep that item will depend upon the researcher (Hair et al., 

2017). For analysis purpose, standardized values for factor loading, also known as 

standardized weights of regression between latent and observed variables, will be used as 

indictor of construct validity (Rompho & Siengthai, 2012).  
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The advantages for using CFA is that it does not require summated scale because the 

SEM has the capacity to calculate scores for the latent construct against each respondent 

which leads to correcting the variance in error term of a measured construct (Hair et al., 

2017). For convergent validity, factor loading can also be used, for which value of factor 

loading is the important indicator (Hair et al., 2017). Thus, higher value means they 

converge on a same point called latent construct (Hair et al., 2017). As discussed earlier, 

the standardized factor loading value .5 or greater along with significance level is 

desirable. Whereas, for discriminant validity, comparison of the average variance 

extracted with square of correlation, estimate can be used as a strong test to detect it 

(Fornell & Larcker, 1981). For this, value for variance extracted should be larger 

comparing to that of squared correlation (Hair et al., 2017). The reason behind this 

criterion is, that the latent construct explains more variance in its measuring variable than 

that it shares with another construct (Hair et al., 2017). The convergent validity  of the 

construct / dimension and model fitness through CFA is indicated by indexes including 

CFI, NFI, NNFI, GFI,  AGFI, RMR, RMSEA and normed X2 (Chang, Liao, Lee, & Lo, 

2013). 

The acceptance criteria for this will be that values for CFI must be equal or greater 

than .95 (Bentler, 2006; Hu & Bentler, 1999; MacCallum, Browne, & Sugawara, 1996), 

GFI ≥ .9 is better (Hu & Bentler, 1999; MacCallum et al., 1996), NNFI ≥ .9 (Hu & 

Bentler, 1999; MacCallum et al., 1996), RMSEA ≤ .05 but if it is between .05 and .08 it 

exist in acceptable range (MacCallum et al., 1996; McDonald & Ho, 2002) but greater 

than .1 shows it is not in acceptance range (Browne & Cudeck, 1992), RMR ≤ .08 (Hu & 

Bentler, 1999; MacCallum et al., 1996),  and normed X2 (CMIN/DF) ≤ 3 is better 

(Anderson & Gerbing, 1988). 
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Testing and ensuring validity of a scale is not the only sufficient condition (Sekaran & 

Bougie, 2016). Reliability of the scale is also important and is also required to be 

measured. The succeeding paragraphs will explain the details about reliability and its 

testing in case of the adapted scale for this study.  

4.13.5. Reliability 

Reliability means measuring the construct without any measurement error either by 

eliminating or reducing the chances of the same (Hair et al., 2017). Thus, it can be stated 

that reliability is opposite to measurement error (Hair et al., 2017), which means if same 

question is asked repeatedly from the same respondents, it must give the same answer 

every time, i.e. consistency (Bryman, 2012; Hair et al., 2017). Therefore, it can be said 

that reliability means “consistency of the scale” (Bryman, 2012; Cooper & Schindler, 

2014; Hair et al., 2017; Sekaran, 2003). In other words, it is the coherence of all 

measuring variables in relation to the construct (Azanza et al., 2015). Whereas, asking 

respondents same question twice will be additional burden on the respondents and will 

not be suitable. Moreover, alternate form reliability means using two different measures 

to get response from the same respondent (Cooper & Schindler, 2014; Hair et al., 2017; 

Sekaran, 2003). This form of testing of reliability will also lead to create burden on the 

respondent and so it will not be used as a method to test the reliability. Moreover, 

Nunnally and Bernstein (1994), recommended that researcher should not use retest 

method for testing the reliability of the scale. 

  



148 

 

 

Another form of reliability measurement technique is to measure Cronbach’s α which 

is used to measure the reliability of the scale if it is based upon interval scale of more than 

two possible responses (Cooper & Schindler, 2014; Sekaran, 2003). Cronbach’s alpha is 

calculated to test the internal reliability of the scale and gives the value calculated based 

upon average of the coefficients of all possible split-half of measure (Bryman, 2012).  

In the present research, response is measured through five points Likert scale 

philosophy, thus, Cronbach’s α will be used to check the reliability of the scale. It can 

range between 0 and 1, with values .7 or greater will be considered acceptable (Bryman, 

2012; Hair et al., 2017). Where 0 means absence of internal reliability and 1 means 

perfect or ideal condition of internal reliability (Bryman, 2012).  CFA can also be used to 

test the reliability and construct validity (convergent and discriminant validity) of the 

items measuring the construct (Azanza et al., 2015; Hair et al., 2017). The reliability of 

each measuring variable is indicated through loading (or correlations) between construct 

(λ) and indicator (Azanza et al., 2015). The preferred method of testing the reliability of 

the instrument is the scale composite reliability (ρc) which measures the internal 

reliability of the scale (Azanza et al., 2015) and its value ≥ .7 means scale is reliable 

(Nunnally & Bernstein, 1994). Conclusively, composite reliability (scaling indicators 

depending upon their reliability) and Cronbach’s α (assuming all indicator equally 

reliable) of the scale will be measured in the case of present study to ensure the reliability 

of the scale. 

  



149 

 

 

4.14. Hypotheses Testing 

SEM is widely used in different fields of sciences including behavioural, social, 

education, biology, economics, marketing and medicine (Raykov & Marcoulides, 2006). 

The reason for widely using and recommending SEM is its ability to consider 

measurement errors during data analysis stage (Raykov & Marcoulides, 2006). After 

assessing and measurement of hypothetical variables / constructs, SEM is used to 

quantify and test the credibility of interrelationship of construct (Raykov & Marcoulides, 

2006). Hypotheses can be tested through SEM which are drawn based upon Maximum 

Likelihood Method of estimation by using AMOS application (Azanza et al., 2015; Hair 

et al., 2017; Rompho & Siengthai, 2012). Same can also be done through simple 

regression analysis but in that case, absence of measurement error is must. However, it 

must be noted that in the fields of social and behavioural sciences, empirical researches 

are conducted under the condition where it is not realistic to avoid measurement error 

(Raykov & Marcoulides, 2006). Thus, keeping in view the previous studies and 

guidelines by different authors (Azanza et al., 2015; Hair et al., 2017; Rompho & 

Siengthai, 2012), for the hypotheses (i.e. 1, 1a, 1b), AMOS application will be used and 

SEM based upon Maximum Likelihood Method will be drawn. 

The IOS, EOS, MT and TKS will be the constructs used for the hypotheses 1, 1a, 1b, 

2, 2a, 2b. 3, 3a and 3b. CFA of these constructs will be checked prior to run their scores 

in AMOS or Process Hayes Macro  which is in-line with the guidelines described by 

Rompho and Siengthai (2012). 

  



150 

 

 

For third hypothesis 3a and 3b, the rules devised by Baron and Kenny (1986) will be 

followed. According to Baron and Kenny (1986), referring Figure 4.2, the moderator 

hypothesis is accepted if path c is found significant, which is the product of a (predictor) 

and b (moderator). The significance or non-significance of path a and b has nothing to do 

with the hypothesis related to moderator (Baron & Kenny, 1986). 

Figure 4.2 Moderator Model 

 

    Source: Baron and Kenny (1986) 

Keeping in view the understanding developed and proposed by Baron and Kenny 

(1986), the hypothesis 3 will be tested for which product of MT and IOS along with 

product of MT and EOS will be considered equal to path c of the Figure 4.2. 

Figure 4.3 Conceptual Diagram of the Studied Hypothesis 3a 
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The Figure 4.3 indicates the relationship of the IOS with TKS in the presence of MT 

as a moderating variable.  

Figure 4.4 Diagram for Statistically Testing the Hypothesis 3a 
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Hayes version 3.4 is used. Keeping in view the understanding developed by different 

studies (Darlington & Hayes, 2017; Field, 2009), the moderator can be written in equation 

form as under:- 

Ŷ = b0+b1X1+b2X2+b3X1X2 

  

Intra-Organizational 

Socialization 

Tacit Knowledge 

Sharing 

Intra-Organizational 

Socialization 
      X 
Mobile Technology 

Mobile Technology 



152 

 

 

Ŷ = estimated value of TKS, b0 is represented as the estimator of Y when X1, i.e. IOS 

and X2, i.e. MT are zero. b1 is the conditional effect of IOS in the presence of MT = 0 

and is the estimated difference in TKS, i.e. Ŷ between two cases that differ by 1 unit on 

IOS but whose scores on MT = 0. The b2 is the conditional effect of MT when IOS = 0 

and is the estimated difference in TKS between two cases that differ by 1 unit on MT but 

for IOS = 0. Whereas, b3 represents the estimated change due to conditional effect of IOS 

and MT increase by 1 unit. In other words, it is estimated change in response to 

conditional effect of MT as IOS increases by 1 unit. 

Figure 4.5 Conceptual Diagram for the Hypothesis 3b 
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Figure 4.6 Diagram for Statistically Testing the Hypothesis 3b 
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but for EOS = 0. Whereas, b3 represents the estimated change due to conditional effect of 

EOS and MT increase by 1 unit. In other words, it is estimated change in response to 

conditional effect of MT as EOS increases by 1 unit.  

4.15. Conclusion 

In conduct of this research, firstly, goodness of the data will be ensured by testing 

validity and reliability. Validity analysis incorporated both content and construct validity. 

Content validity will be tested through expert opinion and pilot testing. While, construct 

validity will be tested by CFA followed by EFA. Before applying any of the multivariate 

technique like EFA, CFA, SEM and multiple regression analysis, the assumptions 

associated with these techniques which include normality of the data, homogeneity and 

multicollinearity will be tested. After ensuring validity of the scale, reliability analyses 

will be performed. For reliability analysis, Cronbach’s alpha and composite reliability as 

tests to check the reliability of the scale will be used. The expected / threshold value for 

both types of reliability will either be equal or greater than .7. After ensuring the 

goodness of the data, SEM, multiple hierarchical regression and Process Hayes can be 

used to test the hypotheses of the study. 

The method used in development, refinement and ensuring a goodness of the data will 

be done in five steps and each of the step is summarized as followed; 

Step 1. The pool of items, based upon past literature and on available scales related to 

the constructs of the present study, was generated. 

Step 2. Pretesting of the scale was performed through discussion about scale with 

professionals, i.e. peers, experts from the same field of study (i.e. academia) and 

professionals (field, i.e. from R&D organizations). For which, complete questionnaire 
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was sent to two experts related to field from Stirling University, UK, i.e. Professor John 

Bowers and Dr. Tom Forbes. In the light of their guidance / feedback, the questionnaire 

was improved. For getting feedback from the professionals, the questionnaire was 

discussed with the professionals from the R&D organizations. Thereafter, necessary 

changes were made based upon the feedback given by employees of different R&D 

organizations. For this, feedback from 6 employees working in R&D organizations was 

obtained and a small structured interview of 6 employees was also conducted to finalize 

the questionnaire. 

Step 3. At this stage, the pilot testing was performed for which the questionnaire was 

filled by respondents from different fields, including academia, employees of R&D 

organizations, and an expert of English Linguistics, i.e. trainer of Linguistics and 

academic writing. Based upon the feedback and suggestions of the respondents, the final 

draft was finalized.  

Step 4. The data from 485 respondents from R&D organizations was collected and 

Exploratory Factor Analysis (EFA) will be performed. At this stage all those items having 

factor loading lower than .3 will be deleted due to poor loading indicating that these items 

are not measure that particular construct (Hair et al. 1984).  Convergence and divergence 

validity will be tested through inter item correlation and it will be performed through 

CFA (Hair et al. 1984). The items having factor loading higher than 0.5 (ideally greater 

than 0.7), will be considered statistically significant as per the guidelines given by Singh 

and Gupta (2014). Thus, through EFA and CFA the validity of the scale will be ensured, 

and data will be considered as the data representing the measured constructs. 
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Step 5. At this stage, the reliability of the scale will be tested for which Cronbach’s 

alpha and composite reliability of the variables will be the indicator of a reliable data. As 

Cronbach’s alpha can be used to measure the internal reliability of the scale, if it is 

measuring the responses through interval scale (Cooper & Schindler, 2014), whereas 

composite reliability as a sign of reliability of the scale is considered as better indicator 

for reliability of the data as compare to Cronbach’s alpha (Azanza et al., 2015). For 

which, the value for either Cronbach’s alpha or composite reliability greater than .7 will 

be the threshold and is recommended by different studies (e.g. Field, 2009; Hair et al., 

2017; Nunnally & Bernstein, 1994). 

For qualitative data analysis, the thematic analysis technique (which can be used 

irrespective of the size of the data) (Saunders et al., 2016) will be performed to answer the 

research questions. For which excel sheet was used to properly manage the themes, codes 

and the supporting statements. 
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CHAPTER 5 

DATA ANALYSIS 

5.1. Introduction 

The chapter includes the data analysis part of the thesis. It is mainly divided into two 

sections. The first section is related to the analysis of the quantitative part of the thesis, 

while, second part is related to the qualitative analysis. The quantitative part of the data 

analysis is performed based upon the primary data collected from various R & D 

organizations and for data analysis SPSS and AMOS software applications were used. 

Whereas, for qualitative data analysis, descriptions of the results obtained from the 

quantitative part was obtained. The upcoming section will clarify as to how quantitative 

data analysis is performed. 

5.2. Quantitative Analysis 

5.2.1. Descriptive Statistics 

Table 5.1 Descriptive Statistics 

 

 Mean Std. Deviation Skewness Kurtosis 

Statistic Statistic Statistic Std. Error Statistic Std. Error 

IOS 3.5746 .66727 -.585 .111 .715 .221 

EOS 3.2877 .75733 -.320 .111 -.258 .221 

F2F 3.4844 .60565 -.216 .111 -.052 .221 

VI 3.3109 .78402 -.219 .111 -.161 .221 

MT 3.9048 .67395 -1.033 .111 2.294 .221 

TKS 3.8629 .76095 -1.067 .111 2.144 .221 

Valid N (listwise)       
IOS = Intra-Organizational Socialization; EOS = Extra Organizational Socialization; F2F = Face to Face; VI = Virtual 

Interaction; MT = Mobile Technology; TKS = Tacit Knowledge Sharing 
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According to Gujarati (2004) the maximum number of respondents fall under the 

range of µ±δ. Thus, from Table 5.1, for IOS it is concluded that majority of the responses 

were ranging from 2.9 to 4.24, for EOS majority of the responses were from 2.53 to 4.04, 

for F2F the responses were from 2.88 to 4.09, for VI it ranges from 2.53 to 4.09, for MT 

the responses were from 3.23 to 4.58 and for TKS the responses were from 3.1 to 4.62.  

5.2.2. Assumptions Related to Multivariate Data Analysis 

According to Field (2009), Gujarati (2004) and Hair et al. (2017), before running the 

multivariate data analysis, it is recommended to check whether data fulfils or not the 

assumptions related to normality, multicollinearity and homoscedasticity. 

5.2.2.1.Normality 

According to the guidelines given by Hair et al. (2017), the Mahalanobis Distance 

was calculated to ensure the normality. The maximum value remained 120.489. In order 

to exclude the multivariate non-normal data, i.e. outliers the comparison of the 

Mahalanobis Distance with probability of Chi square distribution at same degree of 

freedom was performed. Resultantly, the data with p < .001 was excluded. This resulted 

into exclusion of 41 observations out of 485 which had Mahalanobis Distance greater 

than 64.79. Hence, data of 444 respondents was used for further data analysis. 

5.2.2.2.Multicollinearity 

Multicollinearity indicates the high correlation between the variables  (Field, 2009; 

Hair et al., 2017; Saunders et al., 2016). The VIF ≥ 10 and tolerance ≤ .1 is the point of 

concern   (Field, 2009; Hair et al., 2017; Saunders et al., 2016). Thus, based upon the 

information given in the Table given in APPENDIX H, all of the values for VIF are lesser 
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than 10 and in case of tolerance, these are greater than .1, which led to the conclusion that 

there exists no multicollinearity in the data. 

Table 5.2 Inter-item Correlation for Mobile Technology 

 MT1 MT2 MT3 MT4 MT5 MT6 MT7 MT8 MT9 MT10 MT11 

MT1 1.000           

MT2 .307 1.000          

MT3 .434 .457 1.000         

MT4 .395 .220 .412 1.000        

MT5 .236 .169 .245 .533 1.000       

MT6 .245 .229 .247 .317 .417 1.000      

MT7 .316 .188 .267 .402 .321 .447 1.000     

MT8 .258 .149 .315 .337 .363 .282 .470 1.000    

MT9 .324 .122 .351 .436 .337 .223 .453 .517 1.000   

MT10 .209 .182 .259 .353 .393 .302 .301 .428 .457 1.000  

MT11 .258 .191 .289 .259 .277 .252 .396 .458 .509 .537 1.000 

Referring Table 5.2, the inter-item correlation of the mobile technology related items 

shows that all of the items are correlated with each other, which means items belong to 

the same construct. Moreover, a very high correlation, i.e. indicator of redundant items is 

also not found.  

Table 5.3 Inter-item Correlation for Tacit Knowledge Sharing 

 TKS1 TKS2 TKS3 TKS4 

TKS1 1.000    

TKS2 .584 1.000   

TKS3 .584 .566 1.000  

TKS4 .544 .537 .666 1.000 

The inter-item correlation presented in Table 5.3 indicates that items are correlated 

with each other, which is the indication that items belong to the same construct. Whereas, 

none of the items has a very high correlation with any other item, which indicates the 

redundancy of items. 
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Table 5.4 Inter-item Correlation for Intra-Organizational Socialization 

 IOS1 IOS2 IOS3 IOS4 IOS5 IOS6 IOS7 IOS8 IOS9 IOS10 

IOS1 1.000          

IOS2 .606 1.000         

IOS3 .406 .497 1.000        

IOS4 .275 .301 .301 1.000       

IOS5 .228 .288 .215 .503 1.000      

IOS6 .361 .369 .263 .374 .511 1.000     

IOS7 .259 .314 .244 .364 .420 .529 1.000    

IOS8 .240 .282 .222 .330 .381 .470 .614 1.000   

IOS9 .316 .374 .219 .344 .372 .410 .420 .390 1.000  

IOS10 .254 .371 .174 .327 .411 .452 .420 .412 .692 1.000 

The inter-items correlation of Intra-organizational socialization (see Table 5.4) 

indicates that items are correlated with each other, which means all items belong to the 

same construct. Moreover, none of the item is found having very high correlation with 

any other variable, thus, indicates there is no redundancy of items. 

Table 5.5 Inter-item Correlation for Extra-Organizational Socialization 

 EOS1 EOS2 EOS3 EOS4 EOS5 EOS6 EOS7 EOS8 EOS9 

EOS1 1.000         

EOS2 .547 1.000        

EOS3 .444 .435 1.000       

EOS4 .202 .334 .667 1.000      

EOS5 .284 .303 .575 .652 1.000     

EOS6 .302 .257 .507 .514 .616 1.000    

EOS7 .245 .213 .443 .506 .459 .575 1.000   

EOS8 .215 .210 .397 .485 .442 .464 .621 1.000  

EOS9 .242 .221 .401 .451 .428 .428 .518 .755 1.000 
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The Table 5.5 presents the inter-items correlation. The correlation of the items with 

each other indicates that items measuring EOS are related to the same construct and none 

of the items having very high correlation with any of the other item indicates that there is 

no redundancy of items measuring the EOS. Moreover, all of the items have reasonable 

correlation with other items. 

5.2.2.3.Homoscedasticity (Homogeneity of the data) 

The Leven Test is recommended to ensure the homoscedasticity (Field, 2009; 

Gujarati, 2004; Hair et al., 2017; Saunders et al., 2016). Accordingly, the homogeneity of 

the data based upon gender is tested. Keeping in view the Table given in APPENDIX I, at 

p > .05, it is concluded that data is free from heteroscedasticity. Hence, the data is 

homogeneous and can be used for further analysis. 

5.3. Exploratory Factor Analysis 

Table 5.6 KMO and Bartlett's Test Measures 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .887 

Bartlett's Test of Sphericity 

Approx. Chi-Square 5566.362 

Df 325 

Sig. .000 

The Bartlett’s Test of sphericity is the test, which is used to present that all 

correlations in the correlation matrix are significant (Hair et al., 2017). In same backdrop, 

the results are significant at p < .01, which means EFA is appropriate. The Bartlett’s Test 

is effected by the sample size (Hair et al., 2017). Thus, another measure of 

appropriateness of the factor analysis, i.e. Kaiser-Meyer-Olkin (KMO) Measure of 

Sampling Adequacy (MSA) is considered. Referring Table 5.6, the MSA, which is tested 

by calculating KMO and KMO = .887, indicates the appropriateness of the entire matrix, 

because it is greater than .50, at a threshold set by different studies (Hair et al., 2017). 
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According to Field (2009) and Hair et al. (2017), if value of KMO is greater than .8, it is 

meritorious. Thus, in this case, the value of KMO = .887 indicates that the results 

provided by factor analysis are appropriate. 

From Table in APPENDIX J, it is concluded that the factors in the table are 

explaining the latent variable and fulfil the understanding set by different studies (e.g. 

Field, 2009; Hair et al., 2017) that factor having communality more than .4 can be 

retained due to substantial contribution in explaining the variable. The communality 

indicates the level of explanation or variance explained by the factor (Hair et al., 2017). 

When communality is low, it indicates that the factor is explaining the lower variance and 

can be excluded or removed (Field, 2009; Hair et al., 2017). Thus, the items with 

communality lower than .4 were removed. Table in APPENDIX J indicates that 4 items 

related to MT were deleted due to lower communality, i.e. lesser than .4 and three items 

measuring IOS were excluded due to lower contribution in explaining the variable, i.e. 

communality < .4. Similarly, two items related to EOS were also deleted due to poor 

capacity to explain the variance in the variables. Thus, total nine items were deleted due 

to poor value, i.e. < .4 at communality index. Whereas, in APPENDIX K the items 

deleted due to lower communality, i.e. < 0.4 are given. 

The rotated component matrix is given in APPENDIX M indicates the loading of each 

item on their respective latent constructs. Factor loading greater than .5 indicates the 

practical significance of the item and loading at .5 indicates that the factor explains 25 

percent of the variance (Field, 2009; Hair et al., 2017). Keeping in view the given 

understanding, the table in APPENDIX M indicates that each of the factors have loading 

more than .5, which means the factors are practically significant to measure the respective 

variable. Thus, the item IOS1 was also removed due to loading lesser than .5, resultantly 
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eight items of IOS (F1) seven items measuring EOS (F2), seven items of MT (F3) and 

four items of TKS (F4) were found sufficiently loading on their respective latent 

constructs. 

Whereas, for statistical significance of the factors, the value greater than .3 is 

significant at p < .05 and sample equal to 350 (Hair et al., 2017). Thus, the factor loading 

for each of the factor is also statistically significant. 

The table given in APPENDIX L presenting values for total variance explained, it is 

observed that first factor, i.e. IOS accumulate 31.045%, second factor, i.e. EOS 

accumulate 11.292% of the variance, third factor, i.e. MT accumulate 8.474% of the 

variation and last but not the least fourth factor, i.e. TKS accumulate 6.150% of the 

variation. Thus, these four factors combined explain variation more than 50%. 

Table 5.7 Factors Correlation Matrix 

 TKS MT IOS EOS 

TKS .77    

MT .324** .80   

IOS .511** .344** .70  

EOS .355** .270** .512** .72 

**Correlation is significant at the .01 level (1 tailed).  The diagonal values in bold and italic are the square roots of the 

AVE. 

Referring Table 5.7, the factors, i.e. TKS, MT, IOS and EOS are having positive and 

significant relationship with each other at p < .01 leading to the conclusion that constructs 

of the present study are interrelated with each other. 
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If square root of the AVE is greater than the correlation of that construct with other 

constructs of the model, the construct has discriminant validity (Field, 2009; Hair et al., 

2017). Referring Table 5.7, the square root of AVE of each construct is greater than the 

correlation with other constructs. Thus, it is concluded that the construct of the study has 

discriminant validity. 

5.4. Confirmatory Factor Analysis 

Figure 5.1 Measurement Model 

 

 

 

 

 

Referring measurement model in Figure 5.1 there are seven items measuring EOS, 

eight items measuring IOS, four items measuring TKS and seven items measuring MT. 
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Table 5.8 Confirmatory Factor Analysis 

Model CMIN/DF RMR GFI IFI TLI CFI PRATIO RMSEA 

1 3.776 .051 .834 .849 .832 .848 .902 .08 

2 3.105 .052 .865 .886 .872 .885 .898 .07 

3 2.701 .051 .900 .908 .897 .908 .900 .06 

 

Referring Table 5.8 the Model 1 achieved through running CFA by using AMOS 

needs few modifications to meet the required standards suggested by Hair et al. (2017) 

and others. In Model 2, covariance between the error terms, i.e. 26 & 27 was drawn due 

to high modification indices (MI), i.e. 167.685 and par value, i.e. .353 between these error 

terms. In Model 3, the covariance between e13 and e12 was drawn due to high MI, i.e. 

107.158 and par value, i.e. .279, meaning thereby model being valid with no high MI or 

par values. 

 For Model 3, the values for CFI is 0.908. This value is greater than .9 and meets the 

set standards recommended by Hair et al. (2017). The GFI is 0.900 which is in line with 

the criteria set by different studies (Bentler, 2006; Hu & Bentler, 1999; MacCallum et al., 

1996). The RMSEA is 0.06, which also falls in the acceptable range, i.e. between .05 and 

.08 (MacCallum et al., 1996; McDonald & Ho, 2002). Another indicator of good fit is 

RMR and for this model its value is .05. This value fall in the acceptance range, i.e. RMR 

≤ .08, which is recommended by Browne and Cudeck (1992). The values for CMIN / DF 

is 2.701, which is as per the standards given by Anderson and Gerbing (1988), i.e. 

(CMIN/DF) ≤ 3 is better. 
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Table 5.9 Reliability and Validity Analysis 

Variable Cronbach’s 

Alpha 

Items CR AVE MSV ASV Convergent 

Validity 

CR > AVE 

Discriminant 

Validity 

MSV < AVE 

ASV < AVE 

TKS .839 4 .86 .61 .26 .16 YES YES 

MT .839 7 .92 .51 .11 .10 YES YES 

IOS .862 8 .94 .50 .26 .21 YES YES 

EOS .883 7 .93 .51 .26 .15 YES YES 

CR = Composite Reliability; AVE = Average Variance Extracted; MSV= Maximum Shared Value; ASV = Average of 

Shared Squared Value 

From Table 5.9, the values of Composite Reliability (CR) is greater than average 

variance extracted (AVE). This means the convergent validity of the scales does exist. 

Different studies (e.g. Fornell & Larcker, 1981; Hair, et al., 2017) recommended value for 

AVE equal or greater than .5 as an indicator of convergent validity. Thus, referring Table 

5.9 the value of AVE for all of the constructs is equal or greater than .5 and are 

considered valid. 

Moreover, the values for MSV and ASV are lesser than AVE, which led to the 

conclusion that discriminant validity of the scales also exist. In addition to validity of the 

scales, the values for Cronbach’s Alpha is greater than .8, which is as per criteria set by 

Nunnally and Bernstein (1994) and value for Composite Reliability is also greater than .8, 

which is in line with the findings set by different studies (e.g. Bacon, Sauer, & Young, 

1995; Hair et al., 2017). Based upon the above understanding, it is statistically proved that 

the data is reliable and valid for analysis of the purposed hypotheses. Thus, SEM is 

performed to test the relationship of IOS and EOS with TKS. The multiple hierarchical 

regression analysis is performed to understand as to which of the interaction, i.e. VI or 

F2F contribute more towards TKS. Whereas, Process Hayes is used to study the 

moderating role of MT for the relationship of IOS and EOS with TKS. 
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5.5. Structural Equation Modelling 

Figure 5. 2 Structural Equation Modeling 

 

The relationship of EOS with TKS is found non-significant, whereas, the relationship 

of IOS with TKS is found significant at p < .01 and explains 53% of the TKS, which led 

to the understanding that IOS can be the main source or factor for TKS. The model is fit 

at CMIN / DF = 2.278, RMR = .052, GFI = .90, NFI = .900, IFI = .920, TLI = .907, CFI 

=.920 and RMSEA = .07, where values for CMIN / DF, RMR, GFI, NFI, IFI, TLI, CFI 

and RMSEA are as per the standards. 
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Table 5. 10 Reliability Analysis of Variables 

Variable Items Cronbach’s Alpha 

Virtual Socialization 4 .809 

Face to Face Socialization 11 .866 

Items measuring VS are IOS9, IOS10, EOS8 and EOS9, whereas, items measuring 

F2F socialization are IOS2, IOS4, IOS5, IOS6, IOS7, IOS8, EOS3, EOS4, EOS5, EOS6 

and EOS7. From Table 5.10, the Cronbach’s alpha greater than .7 indicates that the data 

collected for VS and F2F socialization is reliable and can be used for further analysis. 

Table 5.11 Model Summary for Virtual Socialization and Tacit Knowledge Sharing 

R R2 Adjusted R2 Std. Error of the 

Estimate 

F Change df1 df2 Sig. F Change 

.427a .182 .180 .62 98.424 1 442 .000 

a. Predictor: VS b. Dependent Variable: TKS 

Referring Table 5.11, the model is significant at p < .01, whereas, adjusted R2
 = .180 

indicates that approximately 18% variation in TKS is explained by virtual interaction. 

Table 5.12 Coefficient for Virtual Socialization and Tacit Knowledge Sharing 

 Unstandardized Coefficients Standardized 

Coefficients 

  

 B Std. Error B T Sig 

(Constant) 2.641 .130  20.26 .000 

VS .357 .036 .427 9.92 .000 

From Table 5.12, it is concluded that relationship of VS with TKS is significant at p < 

.01, which means, H2a, i.e. Virtual interaction among individuals lead to TKS is 

sufficiently supported by the data. The regression equation for the relationship will be; 

Ŷ = 2.641+.357Xi 
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Where Ŷ = TKS, 2.641 is the value indicating origin of the regression line, .357 

indicates the slope of the line and Xi is the virtual socialization / interaction. Thus, from 

the above given regression equation, it is concluded that one-unit change in VS will cause 

less than one-unit change in TKS and the regression line will be left to right up ward 

slopping, i.e. indicating the positive relationship between VS and TKS. 

Table 5.13 Model Summary for Virtual Socialization, Face to Face Socialization and 

Tacit Knowledge Sharing 

Model R R2 Adjusted 

R2 

SEE R2 

Change 

F 

Change 

df1 df2 Sig. F 

Change 

Durbin-

Watson 

1 .427a .182 .180 .621 .182 98.42 1 442 .000 2.056 

2 .498b .248 .244 .596 .066 72.547 2 441 .000 2.081 

a. Predictors: VS 

b. Predictors: (Constant), VS, F2F; SEE = Standard Error of Estimates 

 

 The Table 5.13 shows the two models. For the first model, VI was the only predictor. 

Whereas, for Model 2, F2F is added to the previous model and both the models were 

accepted at p < .01 indicating that models were supported by the data. The selection of the 

putting VI first and adding F2F in second model was based upon the theoretical 

understanding and literature review of the thesis. The values for Durban-Watson, i.e. 

2.056 for model 1 and 2.081 for model 2 indicate that results were not affected by 

autocorrelation. 

 The value for R2 change indicates that by adding one variable, i.e. F2F as predictor, 

approximately 6.6% change in the capacity of explaining the dependent variable, i.e. TKS 

has increased. This clearly means, in present day environment of ever-growing 

technology, the virtual interaction has gain tremendous importance for TKS. 
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Table 5. 14 Coefficients for the Relationship of Virtual and Face to Face 

Socialization with Tacit Knowledge Sharing 

 Unstandardized 

Coefficients 

Standardized 

Coefficients 

  Collinearity Statistics 

 B Std. 

Error 

B t Sig. Tolerance VIF 

(Constant) 2.033 .159  12.78 .000   

VI .155 .047 .185 3.264 .000 .529 1.890 

F2F .379 .061 .352 6.193 .000 .529 1.890 

From Table 5.14 the values for tolerance, i.e. greater than .2 and VIF, i.e. lesser than 5 

are according to the rules set by different studies (Field, 2009; Hair et al., 2017). Thus, 

there is no issue of multicollinearity. 

The relationship of VI and F2F interaction with TKS is found significant at p < .01, 

which meant to conclude that hypotheses 2a, i.e. Virtual interaction among individuals 

lead to TKS and 2b, i.e. F2F interaction among individuals lead to TKS are supported by 

the data. Thus, second hypothesis, i.e. Interactions (virtual and face to face) among 

individuals lead to TKS is supported by the data. 

 For testing the moderating role of MT for the relationship of IOS and TKS, the Model 

#1 of the Andrew F. Hayes’ latest version 3.4 is used. The results of the relationship are 

as under: - 
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Table 5.15 Model of Moderating Role of Mobile Technology for the Relationship of 

Intra-Organizational Socialization with Tacit Knowledge Sharing 

 Coefficients Standard 

Error 

T p LLCI ULCI 

Constant .9751 .6357 1.5338 .126 -.2744 2.2246 

IOS .6456 .1910 3.3798 .000 .2702 1.0211 

MT .3285 .1614 2.0349 .0425 .0112 .6457 

Int_1 -.0476 .0471 -1.0118 .3122 -.1402 .0449 

Product terms key: Int_1: IOS x MT 

 

Referring Table 5.15, the moderating role of MT for the relationship between IOS and 

TKS is found non-significant at p > .05, whereas the relationship of IOS with TKS in 

absence of moderating role of MT is significant at p < .01. Thus, the hypothesis 3a, i.e. 

MT has moderating effect on the relationship between IOS and TKS is not supported by 

the data. 

Table 5.16 Model Summary for the Relationship of EOS and TKS in the Presence of 

MT as Moderator 

R R2 MSE F df1 df2 p 

.44 .1946 .3819 35.43 3 440 .000 

 

From Table 5.16, the p < .01 indicates that the model representing the relationship of 

EOS with TKS in the presence of MT as moderator is significant. At R2 = .1946, it is 

concluded that approximately 19.5% of the TKS is explained by the EOS in the presence 

of MT as moderator. 
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Table 5.17 Model of Moderating Role of Mobile Technology for the Relationship of 

Extra-Organizational Socialization with Tacit Knowledge Sharing 

 Coefficients Standard 

Error 

t p LLCI ULCI 

Constant 3.8254 .7071 5.4097 .000 2.4356 5.2152 

EOS -.2924 .2119 -1.3799 .16 -.7088 .1241 

MT -.1934 .1767 -1.0944 .27 -.5407 .1539 

Int_1 .1349 .0518 2.6044 .00 .0331 .2367 

Product terms key: Int_1: EOS x MT 

 

The Table 5.17 indicates that the moderating effect of MT for the relationship 

between EOS and TKS is supported by the data and p < .01 indicates that the relationship 

can be called as significant. Thus, Hypothesis 3b, i.e., Mobile technology has moderating 

effect on the relationship between extra-organizational socialization and tacit knowledge 

sharing is supported by the data. Hence, the Hypothesis 3b is accepted. It is further 

substantiated through graphical illustration of interaction effect attached at APPENDIX P 

which clearly indicates; rise in use of MT increases relationship of EOS and TKS. The 

graph further explains that with gradual change in use of MT as moderator remarkably 

shift the relationship line from lowest to highest which results into changing the line from 

flatter to steeper. 

 Whereas, the direct relationship between EOS and TKS is found non-significant 

but in the presence of the MT as moderator the relationship become significant means the 

MT is a strong moderator for the said relationship. 
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5.6. Qualitative Analysis 

5.6.1. Socialization (intra-organizational socialization and extra-organizational 

socialization) Leads to Tacit Knowledge Sharing 

Socialization leads to TKS and is the essential part of the day-to-day activities of the 

professionals. A respondent, i.e., interviewee 2 stated that 

“Yes, socialization leads to tacit knowledge sharing and interaction 

among people become the source of sharing their personal knowledge.”  

In the same course of line, the interviewee six stated that  

“Socialization is the key to express personal experience and knowledge. If 

intra or extra organizational socialization is concerned, it really depends on 

the type of organization or its business. If the organization is based on some 

sort of development projects, then every person must share his/her relevant 

experience in the development phase. Otherwise, the level of sharing the 

personal knowledge will reduce but will not be totally eliminated. I think, 

intra-organizational socialization will develop discussions focusing on the 

ongoing projects in the organization that may be of limited scope as 

compared to the complete domain. Whereas, in extra-organization 

socialization, a wide variety of topics can be discussed. The domain of 

discussion becomes greater and hence, larger amount of experience can be 

shared. Tacit knowledge sharing will only be experienced if expertise areas 

fall under the same umbrella.” 

The statement of the interviewee six i.e. 

“Tacit knowledge sharing will only be experienced if expertise areas fall under the 

same umbrella.”, is the indication that info-culture the third layer proposed by Pan and 

Scarbrough (1998) to ensure TKS. 

The interviewee one stated that  

“Socialization opened a new and effective forum for knowledge sharing. I 

am an oncologist and I am taking socialization as an opportunity to 

discuss and resolve queries in management of my patients, with local and 

international experts. Like, when I was working in Shaukat Khanam 

Memorial Cancer Hospital and Research Centre and the Children’s 
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Hospital we had been very frequently showing intra-hospital tele 

conferences to discuss queries of our patients with one another. I 

remember, once we discussed a patient of neuroblastoma at international 

forum known as GNN (Global neuroblastoma network) because we were 

stuck with the management of that patient because of our limited 

resources. The guidelines were obtained from the forum where experts 

from all over the world interact and share their personal knowledge and 

problem was resolved accordingly.” 

5.6.2. Virtual Interaction Gained Importance for Tacit Knowledge Sharing 

Due to changes in priorities and social arena caused by technology, the individuals 

started giving more priority to virtual interaction as compared to face to face interaction. 

It is also evident that individuals are using different software application to be connected 

with other people and use these applications to share tacit knowledge. For which, 

sometimes they interconnect with each other in such a way that they can communicate 

and perform specific tasks on the equipment available on the internet and can check or 

make necessary changes. For instance, the interviewee two stated that, 

“I think socialization through ICT, especially the term you are using i.e. 

mobile technology played a pivotal role in socializing the people and 

sharing their personal knowledge. I have account on LinkedIn and using it 

to remain in-contact with other employees of my organization as well as 

people outside the organization. Although my organization has a formal 

platform to remain in contact with other members of my organization, you 

are using the term intra-organizational socialization, but I am not using it. 

Even I am not member of it. Moreover, it is not compulsory to be the 

member of this social group. But I am using LinkedIn for the same 

purpose. I used to share my personal knowledge on the LinkedIn group 

and many times I learn new things from the interaction of people in this 

group.” 

The interviewee three stated that, 

“I will give more weightage to virtual interaction i.e. 80% and very little 

to face to face i.e. 20% to share tacit knowledge. Let me tell you that most 

of the time I and other professionals from my department used to 

communicate and remain in contact with one another through virtual 

interaction. For this virtual interaction professionals including me are 

using WhatsApp, Imo and Facebook. Most of the time I rely on WhatsApp 

to remain in contact with other professionals and sharing my personal 

knowledge.” 
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In respect to having control over the equipment and making necessary 

changes through virtual connectivity and interaction with the other 

professional through virtual arrangements. For which there was a practice that 

professionals have to be physically available at some specific platform the 

practice has changed from physically available at some specific platform to 

virtual. The usage of different software applications led to eliminate the rather 

than condition of physical availability of the individual at some specific 

geographical place. The interviewee three stated that;  

“I use WhatsApp and Facebook very much. I have accounts on Skype, 

Twitter and TeamViewer. TeamViewer is used for trouble shooting and 

online maintenance services to the clients and from the supplier. My 

organization provide free Wi-Fi facility but do not provide any financial 

or non-financial support to buy a smart phone or other gadgets of same 

kind.” 

 The interviewee 5 was of the opinion that due to advancement in technology the 

virtual interaction become the top priority and having very lower level of limitations and 

led to increase the efficiency. The interviewee stated that;  

“Actually, face to face interaction has very limitations in terms of ease of 

travelling, especially when professionals have to move from country to 

country and are required to get visas prior to enter the other country. For 

instance, most of the time Government of Pakistan (GoP) does not issue 

visas to the professionals from Bangladesh and India and it results into 

restricting the TKS. In such cases, we used to provide them interactive 

sessions through Skype, Facebook, Live video and Instagram. If I am not 

wrong, most of the time interaction among professionals from Pakistan, 

India and Bangladesh does happen through virtual platform. That’s why, I 

think virtual interaction is more important than face to face interaction for 

TKS.” 

The interviewee six stated that  

“Now a days, world has become a global village. It doesn’t matter if 

anyone is sitting in front of you on the other side of the table or living 

beyond the ocean. The proper use of tools for communication the pivotal 

in knowledge sharing. For example, the big giants of computer science 

industry (Microsoft or Google) have hired resources online, provided 
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them proper tools and getting knowledge/ and software development done. 

Thus, virtual interaction has become the most important way to share 

personal knowledge / tacit knowledge.” 

The interviewee one stated that  

“Virtual and face to face both are associated with tacit knowledge 

sharing, but with the advancement of social media, we can get more 

immediate response through virtual means and can get benefits from other 

specialists’ experience and knowledge. For us virtual communication is 

the main source of communication to plan our patient’s management and 

discharges, and it is our routine that we use to have at least 3-4 virtual 

meetings with experts around the globe, every week. We are doing it with 

the help of virtual interactions and its very time saving and practically 

possible to do.” 

5.6.3. Mobile Technology as Facilitator for the Relationship of Extra-

Organizational Socialization and Intra-Organizational Socialization with 

Tacit Knowledge Sharing  

The mobile technology has become the one of the most important and user-friendly 

technology being used by professionals to remain in contact with others, irrespective of 

any limitations associated with geographical location and connectivity. The omnipresent 

and ubiquitous nature of mobile technology made it more appropriate technology to be 

used for socialization and TKS. For further understanding about mobile technology and 

its usage for socialization and TKS see heading 2.8 Mobile Technology, Socialization and 

Tacit Knowledge Sharing. 

While talking about the capacity of mobile technology to moderate the relationship 

between socialization and TKS, the interviewee five stated that; 

“I think mobile technology is very important to strengthening the 

relationship between socialization and TKS. Keeping in view my arguments 

in previous questions it is better to use technology rather considering 

someone absent or due to limitation associated with physical mobility one is 

not capable to attend the seminar / conference / important discussion. 

Sharing my own experience, my colleagues and I used to rely on twitter 

because it can be used to see activities event by event.” 



177 

 

 

Another interviewee i.e. 1 stated that  

“Mobile technology made virtual socialization feasible for every 

professional in sharing and getting benefits from one another’s knowledge 

and helping the community. It does not matter where you are, it is now easy 

for everyone to respond and help one another through theirs experiences 

and knowledge which they have acquired over the time. I want to share my 

recent experience, I was working on Eid in bone marrow transplant unit 

and one of my patient started to develop skin rash; I was worried for graft 

verse host disease that is very important to pick sooner and start 

management otherwise it is difficult to control and manage. But rash in my 

patient was not of typical pattern so after getting permission from parents, I 

took picture and sent to my senior colleague through WhatsApp. Then we 

discussed through text messages followed by verbal discussion and decided 

to start treatment. Next day, we arranged skin biopsy which appeared 

positive for disease, by that we were able to save our patient with timely 

management. I will give more weightage to virtual socialization as compare 

to face-to-face interaction.”  

The interviewee six stated that  

“The mobile technology has decreased the distance and hurdle of 

communication. I was very difficult to communicate, transfer or process 

data as per the requirement. The mobile technology also provided the 

increased processing power, larger storage and zero lagging 

communication. Now Teams from different countries need to sit down at 

their cozy sofas and connect around the globe. The mobile technology has 

contributed in a large extent in socialization and tacit knowledge 

sharing.” 

5.6.4. Role of Mobile Technology in Changing the Patterns of Socialization and 

Facilitating Tacit Knowledge Sharing 

The relationship of socialization with tacit knowledge sharing is important and 

socialization leads to tacit knowledge sharing. As one of the respondents i.e. interviewee 

stated that 

“Personal knowledge is being shared based on the already established 

relationship among people and if I don’t have social relationship with 

another individual it is almost impossible to share my personal experiences 

and know how about the things. Whereas, if I have a social relationship 

with an individual and based on the requirement of that individual, I will be 

ready to share my personal knowledge, you are saying it tacit knowledge”. 
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The interviewee one stated that 

“Mobile technology has made interactions convenient. We can share 

images of radiology scans and pictures of some physical finding of our 

patients through WhatsApp departmental groups or directly to the on-call 

experts. Moreover, it can also get better input from our colleagues in no 

time, it is really helpful for the care of patient. Our emergency room 

colleague can immediately contact us through our pagers. Once I received 

call on my pager from emergency room regarding a patient with low 

platelet and having nasal bleed, I immediately gave instructions to 

emergency room doctor regarding management even prior to visiting the 

patient, my patient was in safe state, but if we were not having pager 

system there maybe we could not have saved his life. One good thing we 

are having in our department is our departments WhatsApp group by that 

our entire department is in touch round the clock and helping one another 

in patient care. Once, I could not arrange intravenous line for my patient 

even with help of ICU doctors, I just left text on WhatsApp group and 

within no time my departmental chairman contacted anthologist and we 

could resolve that issue for our patient.” 

 

The relationship of physical and virtual socialization with TKS is also supported by 

the data and according to different respondents they used to share their personal 

knowledge based on F2F interaction and it is usually done on daily bases. Whereas 

advancement in the technology changed the situation and now people can share their 

personal knowledge without being present at some specific time and place. 

For instance, a respondent i.e. interviewee five from PARC Islamabad stated that  

“Skype calls and Instagram are widely used in my organization to keep in 

touch with one another at organizational level as well as with the other 

world. In recent past we arranged a conference on CCAP which is related 

to climate change and experts from different countries like; India, 

Bangladesh, Nepal and Pakistan participated in the conference. Whereas, 

participants from India and Bangladesh were not issued with visas to 

physically enter and attend the conference. Then, the participants were 

provided with the facility to attend the conference through skype. 

Resultantly, they with the help of technology they actively participated in 

the conference and shared their personal experiences as well as learnt 

from the other participants.” 



179 

 

 

Keeping in view the socio technical view of tacit knowledge sharing the PARC is 

found having latest and clear understanding about the development of the KM system. 

Keeping in view the socio-technical view of knowledge sharing by Pan and Scarbrough 

(1998) the infrastructure, info-structure and info-culture are the three main steps required 

to ensure that technological availability socialize the individuals which will lead to TKS. 

Where, according to Pan and Scarbrough (1998), infrastructure means organization is 

facilitating the employees in terms of providing them the latest technology and equipment 

either hardware or software to socialize them. Info-structure means setting the rules to 

ensure the effective and efficient usage of infrastructure and ensuring that members of the 

social arena are interacting as per requirements of the organization. Whereas, info-culture 

means all members of the system are from the same background and this led to interact 

based on their past knowledge or understanding. 

For instance, interviewee five from PARC, Islamabad stated that 

 “PARC provide free internet facility to the employees and facilitate them 

to be interconnected at national and international level through Skype, 

Instagram or any other software. The members of the organization and 

different groups at different social media applications e.g. WhatsApp and 

Skype used to facilitate the group members by sharing their personal 

knowledge and experiences. In some cases, senior management who are 

also the part of these groups, do facilitate the group members in 

answering their queries. The members of the professional groups consider 

the requests of the others and it is generally observed that members 

actively participate in the group activities and do acknowledge the help of 

each other.” 

In order to elaborate the importance of role of mobile technology and establishing 

the common platform for interacting the experts to share their personal knowledge. 

Different studies (e.g. Nonaka & Konno, 1998; Nonaka, Toyama, & Konno, 2000) 

introduced the concept of virtual Ba where individuals can interact with each other and 

the concept is used by Nepal and established a Knowledge Management Centre (KMC) 
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for socializing the individuals to share their personal knowledge with the other members 

and this KMC blurred the national and organizational boundaries. In this regard 

interviewee five stated that; 

“Nepal has established the Knowledge Management Centre (KMC). 

Pakistan, India and Bangladesh are the member countries of KMC. The 

KMC is to keep the experts in-touch with one another and sharing their 

personal knowledge so that member countries can share their expertise 

and can facilitate the other countries through their specialties. For 

instance, Pakistan has expertise in smart agriculture and other member 

countries of KMC get benefited from experts’ knowledge.” 

The advancement in modern technology has changed the scenario from being 

physically available at specific place at some specific time period to virtually participate 

in different activities and interacting with others without physically moving from one 

place to another. For instance, interviewee six stated that 

“I think mobile technology has facilitated the least socialized individuals 

and kept them connected with other individuals who are not the family 

members but are important due to the time spent with them as well as their 

knowledge which helps individuals in their daily life. Especially being a 

female, I think mobile technology facilitated the females like me to remain 

in contact with other individuals of the same organization as well as 

people outside the organization. Before the availability of mobile 

technology, it was not possible for a female, like me, to be socialized and 

be interconnected with the people outside the family and it was limited to 

some specific, may be upper class, families.” 

 

In addition to the this the interviewee four stated that  

“Firstly, the mobile technology and its use has changed patterns in every 

walk of life. As far as socialization is concerned, information sharing 

experienced a surge because of mobile technology. If I am in 1900s, and 

need to tell a friend in America about ‘how to operate a machine?’, what 

are the options do I have?  A noisy phone call or writing a letter. A lot of 

people don’t have landline numbers. Letter is a good option. So, I write 

letter and send it over, it will take a month or two to reach united states. 

Ops, I forgot to mention a step. My friend must wait for another two 

months. Long story short, mobile technology has filled the gap of thousand 

miles and helped the humanity to learn in a faster pace.” 
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The interviewee six stated that  

“Firstly, the mobile technology and its use has changed patterns in every 

walk of life. As far as socialization is concerned, information sharing 

experienced a surge because of mobile technology. If I am in 1900s, and 

need to tell a friend in America about ‘how to operate a machine?’, what 

are the options do I have?  A noisy phone call or writing a letter. A lot of 

people don’t have landline numbers. Letter is a good option. So, I write 

letter and send it over, it will take a month or two to reach united states. 

Ops, I forgot to mention a step. My friend must wait for another two 

months. Long story short, mobile technology has filled the gap of thousand 

miles and helped the humanity to learn in a faster pace.” 
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CHAPTER 6 

DISCUSSION 

According to Cisco (2013), the trend has changed of providing mobile phone to 

employees as most of the employees are already in possession of smart phones and 

employees are not even concerned for reimbursement / refund, etc. Most of the 

employees are already in possession of mobile phones since their early ages and keep 

constantly updating with changing technological trends. This point gets further 

substantiated in the quantitative part of the study, where, it gets evident from the results 

that out of total data of 485 respondents, only 32 were provided with mobile phone by the 

employer. This only constitutes approximately 6.6% of the total sample size, thus, almost 

has negligible effect. The qualitative description of the data also reconfirms that 

employees were not provided with mobile phones; instead, both for official and personal 

use, employees use mobile phones which suits their ease, convenience and taste. During 

quantitative data collection, it was observed that some of the employees were happy with 

the policy of mobile phone not being provided by the organization. This afforded 

employees more flexibility / freedom in use of mobile phone which suited most to their 

taste and requirement.  

According to Nonaka and Konno (1998) and Nonaka, Toyama and Konno ( 2000), 

virtual Ba is possible; interaction of people with each other by using ICT. Moreover, Pan 

and Scarbrough (1998), studied that Virtual Interaction (VI) leads to TKS. This 

understanding got further matured in research, when data established a significant 

relationship between VI and TKS. The understanding so established, openly contradicted 

with different studies of Nonaka (1994) and Nonaka, Byosiere, Borucki and Konno, 

(1994), who were supporter of this argument and advocated that TK cannot be shared 
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through VI and it requires F2F interaction or physical presence of the transferrer and 

recipient. Contrarily, presence of significant relationship between VI and TKS is also 

supported by the theory of “socio technical view of knowledge sharing” by Pan and 

Scarbrough (1998) and some other studies (Baqir & Kathawala, 2004; Barker, 2015; 

Chatterjee, Rana, & Dwivedi, 2020; Del Vecchio et al., 2020; Haamann & Basten, 2019; 

Nguyen & Malik, 2020; Rice et al., 2019; Vaccaro, Veloso, & Brusoni, 2009; J. Wang et 

al., 2019). The reason of significant relationship is also attributable to technological 

advancement, which has increased the capacity of the individuals manifold to TKS. In 

conceptual framework part of the research, it got cleared that most of the advancement in 

ICT led to facilitate capacity building for virtual Ba, implied, enhance capacity for TKS.  

Socialization leads to TKS. Higher the level of socialization, higher will be the TKS 

(Baqir & Kathawala, 2004; Barker, 2015; Haamann & Basten, 2019; Rice et al., 2019; 

Vaccaro, Veloso, & Brusoni, 2009; Wang et al., 2019). According to different studies 

(Barbulescu & Barbulescu, 2015; Bharati et al., 2015; Bolisani, 2016; Chatterjee et al., 

2020; Del Vecchio et al., 2020; Grant, 1996b; Nonaka & Von Krogh, 2009; Spender & 

Grant, 1996), through socialization, one also get subjected to new learning. Socialization 

is always associated with learning as it provides a forum to share knowledge. This 

understanding is amply supported by the quantitative and qualitative part of the data. It 

got proved through the relationship of IOS / F2F/ VI with TKS, when it is found that 

significant relationship exists among these constructs through the data and by the 

hypothesis when it was accepted. Moreover, during quantitative data collection, while 

explaining about the purpose, nature and scope of the study, different respondents were 

generally agreed with the studied hypotheses and stated that: - 
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“Yes, socialization leads to TKS and the clear indication is the way you 

are being facilitated and your questionnaires are being filled by the 

employees of this organization. Moreover, having social relationship with 

other professionals means higher level of probability that at the time you 

are in the need of a specific knowledge you can access to the other 

professionals and can have valid and verified information.” 

 

The last point of the narration that “valid and verified information is being shared 

through socialization” is in line with the arguments of Bharati, Zhang and Chaudhury 

(2015), who studied that social media can be a mean of timely sharing the quality 

knowledge. The point of view / understanding of Alberghini, Cricelli and Grimaldi 

(2014), Bharati et al. (2015), Bolisani (2016), Haas, Criscuolo and George (2015), Liu 

and Ravichandran (2015), Del Vecchio et al. (2020), that large quantity of knowledge is 

being shared among the professionals through social media and the role of social media 

has become very important and critical, which also got authenticated through the data. 

The IOS leads to TKS among employees of the same organization, which helps in 

increasing the knowledge of the employees of that organization besides contributing 

substantially in enhancing the orgaizational data base (Alberghini et al., 2014; Lopez & 

Esteves, 2013; Luethge & Byosiere, 2007; Magnier-Watanabe et al., 2010; Nonaka, 1994; 

Pan & Scarbrough, 1998; Simon, 1991). The results of this research indicates a positive 

relationship of IOS with TKS. Thus, it means the results are in line and are supported by 

the literature. 

Whereas, the relationship of EOS with TKS is not supported by the data. The Wang 

(2015), studied that employees of the same organization share their personal knowledge 

with each other more comfortably than people outside the organization due to time 

contraints / distances involved. According to different studies (e.g. Arikan, 2009; 

Bolisani, 2016; Cisco, 2013; Ferguson & Taminiau, 2014; Palvalin et al., 2013; PTA, 
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2015; Zanello & Maassen, 2011), employees of the same organization share their 

personal knowledge with each other more comfortably based upon their ease to interact 

and communicate. However, this sharing will restrict their sphere of influence; 

knowledge base will remain restricted to parent organization and will result into intertia. 

The qualitative part of the thesis, copiously supported the arguments that due to EOS 

the physical boundaries of the organizaitons are the hinderance in TKS. Whereas, the 

relationship is found significant in the presence of MT as moderating variable. The same 

is recommended based upon the understanding developed from the qualitative part of the 

data analysis, where, respondents shared their experiences and provided evidencies in 

favour of using mobile technology for expending their social arena, which leads to 

increase their personal knowledge by TKS; demimnishing organizational boundaries. For 

instance, interviewee shared the experience of international collaboration among 

Pakistan, India, Bangladesh and Nepal but due to security reasons the respective 

governmetns do not issue visas to the nationals of the other countries. Resultantly, the 

coordiantion and TKS among the individuals take place by using ICT and MT. 

Moreover, the employees have created various interest groups as per their 

professional, social, cultural, educational need, etc.. The groups so found belonging to a 

network learn from eachother through interactions and are available for any need or help 

required to the other members of the same social group. The data indicates that 

approximately 52% of the respondents stated that their organization provide social media 

related platforms to interact with people outside the organization. 
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A respondent stated that:- 

“My organization also held so many trainings (national and 

international level) for capacity building of the employees. Skype calls, 

Instagram are widely used in my organization to keep in touch with 

one another at organizational level as well as with the other world. In 

recent past we arranged a conference on CCAP which is related to 

climate change and experts from different countries like; India, 

Bangladesh, Nepal and Pakistan participated in the conference. This 

activity was arranged to ensure the dialog among experts from 

different countries to share their personal knowledge.” 

Moreover, in addition to IOS, the relationship of EOS with TKS is also important. It 

is always of adavantage to remain abreast with what is happening in compatitive world of 

today where develpoment is taking place at a very fast pace. The orgaizations strives to 

get benefited from the external knowledge to avoid the situation of reinventing the wheel. 

Moreover, it leads to reduction of wastage of resources and inturns increases the expertise 

of the employees of the organization by learning from the external world (Alberghini et 

al., 2014; Lopez & Esteves, 2013; Luethge & Byosiere, 2007; Magnier-Watanabe et al., 

2010; Nonaka, 1994; Pan & Scarbrough, 1998; Simon, 1991). The finding indicates that 

by using MT, employees of an organization can freely / uninteruptably interact with 

people outside of the organization. They freely interact within and outside their interest 

group and can share / seek knowledge. The moderating role of MT for EOS and TKS is 

also advocated by different studies (Arikan, 2009; Bolisani, 2016; Cisco, 2013; Ferguson 

& Taminiau, 2014; Palvalin et al., 2013; PTA, 2015; Zanello & Maassen, 2011). 

As per different studies (Bolisani, 2016; Diaz-Diaz & Saa-Perez, 2014; Lopez & 

Esteves, 2013; Nonaka et al., 2006; Simon, 1991; C. Wang et al., 2014; X. Zhang et al., 

2020), every organization is responsible to initially purchase and then use the ICT within 

the organization for the sake of knowledge sharing. The organization which keeps 

incoroprating the latest trends not only ensure development of their employees but also 
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remain relevant with latest ICT trends / consequent benifits. Moreover, HR has become 

backbone for any growing concern. It is always very helpful for any organization to keep 

developing its HR activities to make it more and more efficient to retain human capital.  

The moderating role of MT for the relationship between IOS and TKS is not-

supported by the data. The reason may be that in case of IOS people do have the capacity 

and afford to physically move from one place to another and are least dependent upon the 

technology, i.e. MT.  

The pattern of socialization has changed and people started communicating with 

eachother through virtual arrangements and prefer using virtual arrangement instead of 

physical movement from one place to another. For instance a respondent stated that:- 

“I think mobile technology has facilitated the least socialized individuals 

and kept them connected with other individuals who are not the family 

members but are important due to the time spent with them as well as their 

knowledge which helps individuals in their daily life. Especially being a 

female, I think mobile technology facilitated the females like me to remain 

in contact with other individuals of the same organization as well as 

people outside the organization. Before the availability of mobile 

technology, it was not possible for a female, like me, to be socialized and 

be interconnected with the people outside the family and it was limited to 

some specific, may be upper class, families.” 

The organizations get benefits by adopting and providing latest technology to its 

employees which can increase their socialization adding benefit to organization 

indirectly.  Moreover, employees also try to rely more and more on the technology and 

have shifted towards the virtual socialization as more convenient and efficient way to 

communicate, especially due to its omnipresent and ubiquitous nature. For instance, an 

interviewee stated that: - 
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“Firstly, the mobile technology and its use has changed patterns in every 

walk of life. As far as socialization is concerned, information sharing 

experienced a surge because of mobile technology. If I am in 1900s, and 

need to tell a friend in America about ‘how to operate a machine?’, what 

are the options do I have?  A noisy phone call or writing a letter. A lot of 

people don’t have landline numbers. Letter is a good option. So, I write 

letter and send it over, it will take a month or two to reach united states. 

Ops, I forgot to mention a step. My friend must wait for another two 

months. Long story short, mobile technology has filled the gap of thousand 

miles and helped the humanity to learn in a faster pace.” 

Thus, it is safe to argue that due to advancement in technology, the social arena has 

changed manifold. The priorites have shifted from face to face interaction to virtual 

interaction. The changing nature of the pattern of socialization and challenges associated 

with these on behalf of organizations is also supported by some of the studies (Ma, 

Zhang, & Ding, 2020; Wang, 2015). 

  



189 

 

 

CHAPTER 7 

CONCLUSION 

Through findings of the research, it can be concluded that role of the organizations is 

important to ensure / provide an environment which is conducive / compatible to TKS. 

The conclusion, thus, is in accordance with different studies (Colbert, Yee, & George, 

2016; Stanko & Beckman, 2015). It is also concluded that organizations may play their 

role to facilitate employees to interact through online social network. With regard to 

infrastructure, i.e. organization try to provide or facilitate employees to have MT 

including smart phones, pagers, iPad, iPod etc. along with arranging high speed 

uninterrupted internet facility. Having provided infrastructure, next important step is to 

have infostructure. This will entail, setting up of the rules or procedure for the members 

of a network system which are to be adhered so that the purpose is fully achieved, i.e. 

employee can share their personal knowledge for which common language and 

metaphors are so developed that through it members of a network become capable to 

understand events. At third level, info-culture is important which include making 

arrangement for having same background of knowledge so that members of a network 

can understand and interact with each other and are well embedded in a social network. 

For detailed understanding about the infrastructure, infostructure and info-culture see 

heading 3.4 Socio-Technical View of Tacit Knowledge Sharing for which main theory 

proposed and discussed by Pan and Scarbrough (1998) is very important. 

Some of the organizations indicated that official social media platforms were used in 

sheer violation of the purpose of developing such platforms. Instead, employees are using 

these social media sites for the activities other than linked to KS. This concern was 

further supported by the quantitative part of data collection and as well as it is also 

supported through qualitative part of the study. From the qualitative part of the study, 
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although, some tracings related to infrastructure were found but information related to 

infostructure and info-culture were found missing. Thus, it is concluded that 

organizations providing infra-structure related facilities may take steps to develop 

infostructure and info-culture to get benefited from the infrastructure. 

Therefore, it is concluded from the findings of the research that establishment of the 

online platforms like WhatsApp, Facebook, Tweeter, Instagram or any other virtual 

social network, etc. is needed to ensure VI of the employees so that limitations associated 

with physical boundaries can be eliminated. This conclusion is also in line with the 

understandings developed by Simon (1991), which studied that linking professionals with 

each other means linking knowledge of these employees with each other. In addition to 

this, this activity of establishing the social network applications for socializing of 

employees and regulating the activities through appointing the focal person by the 

organization is linked with the concept of “infrastructure” developed by Pan and 

Scarbrough (1998). 

Developing the social networking through online platform is not sufficient in itself. 

There also exists a requirement to ensure the proper flow of knowledge, thus, appointing 

an individual dedicated to act as supervisor to monitor the activities either manually or 

through software is mandatory. The supervisor act on timeout of the activity and refer it 

to the authority or to the concerned by locating and referring to the most concerned. 

During data collection, i.e. quantitative and qualitative, it is also observed that 

organizations were having social media related groups for the VI of the employees of 

same organization through WhatsApp, Facebook, Instagram, Skype, etc. but are not used 

for KS purposes but for other purposes. Resultantly, many of the employees either left the 

social groups or are the silent members. 
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CHAPTER 8 

LIMITATIONS AND SUGGESTIONS 

The study was cross sectional. It is recommended that to get better insight and to 

observe changes which are time sensitive, a longitudinal study could have been a better 

option. The relationship of socialization and TKS with employee performance and 

organizational performance is also recommended, as this will lead to get insight about the 

importance of socialization and TKS at individual as well as at organizational level. 

According to Wang (2015), gregarious people develop strong ties with others from 

the same (IOS) as well as from different context (EOS) which led to the understanding 

that studying the relationship of different types of personality traits with TKS in the 

presence of socialization as mediating variable is also suggested. 

The present study was conducted based upon the data obtained from knowledge 

intensive organizations and employees working in knowledge generating organizations. 

However, it is suggested that effects of same relationship be also studied on different 

organizations for generalization of results. The research was conducted before the 

outbreak of the COVID-19, but it is observed that due to the outbreak of the COVID-19 

pandemic the majority of the business and educational institutions are using software 

applications providing virtual interactive platforms. Thus, it is recommended that similar 

study may be conducted which will help in understanding the changes in pattern of 

socialization as well as the role of mobile technology for moderating the relationship of 

IOS and EOS with TKS. 
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ANNEXTURE 

APPENDIX A 
Covering Letter 

A SURVEY ON “SOCIALIZATION AND KNOWLEDGE SHARING: MODERATING 

EFFECT OF MOBILE TECHNOLOGY IN RESEARCH & DEVELOPMENT 

ORGANIZATIONS IN PAKISTAN” 

 

Dear Respondent! 

 

I am a student of Ph. D (Management Sciences) at Institute of Administrative Sciences, 

University of the Punjab, Lahore. I am conducting a research on “Socialization and 

knowledge sharing: Moderating effect of mobile technology in research & development 

organizations in Pakistan” under the supervision of Dr. Kashif Rathore.   

The objective of this questionnaire is to collect data to find out the possible relationship 

between socialization and sharing personal knowledge i.e. tacit knowledge sharing keeping 

in view the moderating role of mobile technology for employees working in research and -

development organizations in Pakistan. 

The data collected through this questionnaire will only be used for conducting academic 

research degree and no information will be attributed to any person in part or full without 

prior written consent.  I would be grateful if you could assist me in this effort by completing 

the attached copy of the survey questionnaire. This will only take 15 minutes of your time. 

Please answer all the questions in all sections by ticking the option that corresponds to the 

answer you consider the most appropriate. Please let me know at the contact address below 

if you require a copy of key findings of this research for your organizational use. If you 

have any queries, please contact me directly at madnansial@ias.edu.pk. 

 

Thank you in advance for your crucial support with this survey. 

 

Muhammad Adnan Sial 

Ph. D Scholar 

Institute of Administrative Sciences, 

University of the Punjab, Lahore. 
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APPENDIX B 
Instrument 

Section I: Demographics and Basic Information 

1. Area of specialization (e.g. Electrical, Metallurgy, Agri pathology etc.)_______ 

2. What is your current designation ____________ 

3.   What is the name of your organization? Please choose (√) the appropriate option: 

1. PCSIR (LHR) 2. AARI (FSB) 

3. PARC (ISB) 4. PCRWR 

5. PCSIR (ISB) 6. Any other _________ 

4. What is your current qualification 

(obtained)? Please choose (√) the 

appropriate option: 

5. What is your marital status? Please choose (√) 

the appropriate option: 

1. Bachelors  1. Married 

2. Masters  2. Unmarried 

3. M.Phil / MS  3. Widow 

4. Doctoral  4. Separated 

   

6. What is your total experience in 

this organization? (In years) 

Please choose (√) the appropriate: 

option 

 7. What is your age? Please choose (√) the 

appropriate option: 

1.  Below 5  1. Below 20 years 

2.  6 to 10  2. Between 21 and 30 years 

3. 11 to 15  3. Between 31 and 40 years 

4. 16 to 20  4. Between 41 and 50 years 

5. 21 to 25  5. Between 51 and 60 years 

6. 26 to 30  6. More than 60 years 

7. 31- 35   

8. 36 and above  8. Do you own any gadget related to mobile 

technology? (Please Tick (√) as many as you 

want): 

  1.  Smartphone 

9.  What is your gender? Please 

choose (√) the appropriate option 

 2.  Tablet 

1.   Male  3.  Smart Watch 

2.   Female  4.  Other devices of same kind.  

     Please specify ________ 
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10. Does your organization provide or finance you to buy any gadget related to mobile 

technology? Please choose (√) the appropriate option: 

1. Yes   

2. No   

11. Does your organization provide free internet facility through Wi-Fi? Please choose 

(√) the appropriate option 

1. Yes   

2. No   

12. Which type of internet service, usually, do you use on your mobile devices? Please 

choose (√) the appropriate option: 

1. Wi-Fi   

2. 3G / 4G   

3. Hotspot   

4. Any other please 

specify_______ 

  

13. Does your organization has any official social media platform so that employees 

can be inter-connected and can use the platform to interact mutually? Please choose (√) 

the appropriate option: 

1. Yes   

2. No   

14. Tick as many accounts as you have on different social media platforms. 

 

1. Facebook   

2. Twitter   

3. Skype   

4. Viber   

5. WhatsApp   

6. Other, please specify______   
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Section 2: Mobile Technology 

The below given statements are subjected to the usage of mobile technology (Smart phone / Tablet / 

iPad / Smartwatch etc.). Keeping in view the usage of mobile technology for your official use only, 

please indicate how much you agree or disagree with the given statements. Where: 1 = Strongly 

Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree and 5 = Strongly Agree 
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1.  I use mobile technology to check news update. 1 2 3 4 5 

2.  I use mobile technology to send, receive and read email. 1 2 3 4 5 

3.  I use mobile technology to surf the web. 1 2 3 4 5 

4.  I use mobile technology to use social networking sites (e.g. 

WhatsApp, Facebook, Twitter, Instagram etc.). 

1 2 3 4 5 

5.  I use mobile technology for text messages. 1 2 3 4 5 

6.  I use mobile technology for voice calls. 1 2 3 4 5 

7.  I use mobile technology for video calls. 1 2 3 4 5 

8.  I use mobile technology to take screen shot. 1 2 3 4 5 

9.  I use mobile technology to watch video clips. 1 2 3 4 5 

10.  I use mobile technology to take pictures. 1 2 3 4 5 

11.  I use mobile technology for video recording. 1 2 3 4 5 

Any other comments_________ 

Section 3: Tacit Knowledge Sharing 

The below given statements are related to your work-related tacit knowledge sharing i.e. sharing 

personal knowledge. Keeping in view your current position, experience and nature of job, please 

indicate how much you agree or disagree with the given statements. Where: 1 = Strongly Disagree, 2 = 

Disagree, 3 = Neutral, 4 = Agree and 5 = Strongly Agree 
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1.  I share my job experience with other people. 1 2 3 4 5 

2.  I share my expertise at the request of other people. 1 2 3 4 5 

3.  I share my ideas about jobs with other people. 1 2 3 4 5 

4.  I talk about my tips on jobs with other people. 1 2 3 4 5 

 

Any other comments_________ 
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Section 4: Intra-Organizational Socialization 

The below given statements are related to intra-organizational socialization (socialization among 

employees of same organization). Keeping in view your current position, experience and nature 

of job, please indicate how much you agree or disagree with the given statements. Where: 1 = 

Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree and 5 = Strongly Agree 
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1.  There are individuals in the organization with whom I share 

emotional support, feedback and work confirmation. 

1 2 3 4 5 

2.  There are individuals in the organization whom I consider as 

best friends and share any kind of issue, professional or 

personal. 

1 2 3 4 5 

3.  There are individuals in the organization with whom I 

frequently talk about work related topics. 

1 2 3 4 5 

4.  I personally know a number of people who occupy important 

posts in the organization. 

1 2 3 4 5 

5.  I remain keep in touch with a number of people who are at 

higher levels than I am. 

1 2 3 4 5 

6.  I have a network of friendships in the organization that can 

help further in my career progression. 

1 2 3 4 5 

7.  I am usually included in social get togethers given by other 

people of my organization. 

1 2 3 4 5 

8.  I am usually included in informal networks or gatherings of 

people within my organization. 

1 2 3 4 5 

9.  I visit social networking sites (such as Facebook, Twitter, 

LinkedIn, WhatsApp, YouTube etc.) very often to 

communicate with other individuals of my organization. 

1 2 3 4 5 

10.  I am fond of interacting and communicating with other 

individuals of my organization via social networking sites. 

1 2 3 4 5 

 

Any other comments_________ 
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Section 5: Extra-organizational Socialization 

The below given statements are related to extra-organizational socialization (socialization of 

employees of an organization with the people outside the organization). Keeping in view your 

current position, experience and nature of job, please indicate how much you agree or disagree 

with the given statements. 

Where: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree and 5 = Strongly Agree 
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1.  I spend considerable time on telephonic meetings with 

important customers. 

1 2 3 4 5 

2.  I engage in open and honest communication with the 

customers. 

1 2 3 4 5 

3.  There are individuals outside my organization with whom I 

share emotional support, feedback and work confirmation. 

1 2 3 4 5 

4.  There are individuals outside the organization whom I 

consider as best friends and share any kind of issues, 

professional or personal. 

1 2 3 4 5 

5.  There are individuals outside my organization with whom I 

frequently talk about work related topics. 

1 2 3 4 5 

6.  I have a network of friendships outside my organization that 

can help to my career progression. 

1 2 3 4 5 

7.  I am usually included in informal networks or gatherings of 

people outside my organization. 

1 2 3 4 5 

8.  I visit social networking sites (such as Facebook, Twitter, 

LinkedIn, WhatsApp, YouTube etc.) very often to 

communicate with other individuals outside of my 

organization. 

1 2 3 4 5 

9.  I am fond of interacting and communicating with other 

individuals outside of my organization via social networking 

sites. 

1 2 3 4 5 

 

Any other comments_________  
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APPENDIX C 

Permission to Use the Scale 

 

 
  



218 

 

 

 
 

 
  



219 

 

 

APPENDIX D 

Descriptive Statistics about Usage of MT 

Statements f % 

Does your organization provide free internet facility through Wi-Fi?   

Yes 309 63.3 

No 176 36.7 

Does your organization has any official social media platform so that employees 

can be inter-connected and can use the platform to interact mutually? 

  

Yes 257 52.2 

No 229 47.8 

Does your organization provide or finance you to buy any gadget related to 

mobile technology? 

  

Yes 38 6.7 

No 447 93.3 

Having account on Face Book.   

Yes 424 87.3 

No 61 12.7 

Having account on Twitter.   

Yes 145 29 

No 340 71 

Having account on Skype.   

Yes 169 34 

No 316 66 

Having account on Viber.   

Yes 67 12.7 

No 418 87.3 

Having account on WhatsApp.   

Yes 463 95.4 

No 22 4.6 

Having account on social media application other than above mentioned.   

Yes 73 15.2 

No 412 84.8 
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APPENDIX E 

Statistics about Usage of Mobile Phones and Related Services 

 Subscribers 

Mobile Data Usage (in Tera Byte) 

2015-16 260,997 

2016-17 690,345 

2017-18 1,258,843 

Mobile Network Subscribers 

2015-16 523,171 

2016-17 662,443 

2017-18 (Estimated) 904,329 

Cellular Mobile Subscriber 

2003-04 5,022,908 

2004-05 12,771,203 

2005-06 34,506,557 

2006-07 63,159,857 

2007-08 88,019,812 

2008-09 94,342,030 

2009-10 99,185,844 

2010-11 108,894,518 

2011-12 120,151,235 

2012-13 127,737,286 

2013-14 139,974,754 

2014-15 114,658,434 

2015-16 133,241,465 

2016-17 139,758,116 

2017-18 150,238,653 

Broad Band Subscription  

2013-14 3,795,923 

2014-15 16,752,796 

2015-16 32,220,357 

2017-18 58,339,814 

 

Source: www.pta.gov.pk 

  

http://www.pta.gov.pk/
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APPENDIX F 

Clusters and Organizations for Qualitative Data 

Cluster Organizations 

Agriculture Maize and Millets Research Institute, Sahiwal 

 Provincial Pesticide Reference Laboratory, Kala Shah Kaku (KSK) 

 Rice Research Institute, KSK 

 Soil and Salinity Research Institute, Pindi Bhattian 

 Ayub Agriculture Research Institute, Faisalabad 

 Pakistan Agricultural Research Council, Islamabad 

 Pesticide Residue laboratory, KSK 

 Rapid Soil Fertility Research Centre, Lahore 

 Irrigation Research Institute, Lahore 

 Balochistan Agricultural Research and Development Centre, Quetta 

Livestock Livestock Product Research Institute, Sahiwal.  

 Buffalo Research Institute, Pattoki. 

 Veterinary Research Institute, Lahore.  

 Research Centre for Conservation of Indigenous Breeds, Jhang. 

Engineering and Pure 

Sciences 

Pakistan Council of Research in Water Resources, Lahore.  

 Pakistan Council of Scientific and Industrial Research (PCSIR), Lahore. 

 Pakistan Council of Scientific and Industrial Research (PCSIR), Peshawar. 

 Pakistan Council of Scientific and Industrial Research (PCSIR), Quetta. 

 Pakistan Council of Scientific and Industrial Research (PCSIR), Karachi 

 Pakistan Standard and Quality Control Authority, Lahore 

 National Physical and Standards laboratory, Islamabad. 

Medical Pakistan Medical Research Council, Islamabad 

Construction Road Research and Material Testing Laboratory, Lahore 

 Building Research4 Centre, Lahore. 
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APPENDIX G 

Items of the Scale Used along with Sources 

Items Source 

Mobile Technology  

I use mobile technology:- 

to check news update. 

Rosen et al. (2013) 

to send, receive and read email. Rosen et al. (2013) 

to surf the web. Rosen et al. (2013) 

to use social networking sites (e.g. WhatsApp, Facebook, Twitter, Instagram etc.). Rosen et al. (2013) 

for text messages. Rosen et al. (2013) 

for voice calls. Rosen et al. (2013) 

for video calls. Rosen et al. (2013) 

to take screen shot Developed based on 

interviews 

to watch video clips. Rosen et al. (2013) 

to take pictures. Rosen et al. (2013) 

for video recording. Rosen et al. (2013) 

Tacit Knowledge Sharing  

I share my job experience with other people. Lin (2007) 

I share my expertise at the request of other people. Lin (2007) 

I share my ideas about jobs with other people. Lin (2007) 

I talk about my tips on jobs with other people. Lin (2007) 

Intra-organizational Socialization  

There are individuals in the organization with whom I share emotional support, 

feedback and work confirmation. 

Bozionelos (2003) 

There are individuals in the organization whom I consider as best friends and 

share any kind of issue, professional or personal. 

Bozionelos (2003) 

There are individuals in the organization with whom I frequently talk about work 

related topics. 

Bozionelos (2003) 

I personally know a number of people who occupy important posts in the 

organization. 

Bozionelos (2003) 

I remain keep in touch with a number of people who are at higher levels than I 

am. 

Bozionelos (2003) 

I have a network of friendships in the organization that can help further in my 

career progression. 

Bozionelos (2003) 

I am usually included in social get together given by other people of my 

organization. 

Chao, Leary-kelly, 

Wolf, Klein, and 

Gardner (1994) 

I am usually included in informal networks or gatherings of people within my 

organization. 

Chao et al. (1994) 

I visit social networking sites (such as Facebook, Twitter, LinkedIn, WhatsApp, 

YouTube etc.) very often to communicate with other individuals of my 

organization. 

Zhang, Omran and 

Cobanoglu (2017) 

I am fond of interacting and communicating with other individuals of my 

organization via social networking sites. 

Zhang et al. (2017) 

Extra-organizational Socialization  

I spend considerable time on telephonic meetings with important customers. Bharati, Zhang and 

Chaudhury (2015) 

I engage in open and honest communication with the customers. Bharati, Zhang and 

Chaudhury (2015) 

There are individuals outside my organization with whom I share emotional 

support, feedback and work confirmation. 

Bozionelos (2003) 

There are individuals outside the organization whom I consider as best friends 

and share any kind of issues, professional or personal. 

Bozionelos (2003) 

There are individuals outside my organization with whom I frequently talk about 

work related topics. 

Bozionelos (2003) 
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I have a network of friendships outside my organization that can help to my 

career progression. 

Bozionelos (2003) 

I am usually included in informal networks or gatherings of people outside my 

organization. 

Chao et al. (1994) 

I visit social networking sites (such as Facebook, Twitter, LinkedIn, WhatsApp, 

YouTube etc.) very often to communicate with other individuals outside of my 

organization. 

Zhang et al. (2017) 

I am fond of interacting and communicating with other individuals outside of my 

organization via social networking sites. 

Zhang et al. (2017) 



224 

 

 

 

APPENDIX H 

Collinearity Table 

Items Collinearity 

Statistics 

Tolerance VIF 

I use mobile technology to check news update. .669 1.495 

I use mobile technology to send, receive and read email. .661 1.513 

I use mobile technology to surf the web. .587 1.703 

I use mobile technology to use social networking sites (e.g. Facebook, Twitter, Instagram 

etc.). 
.497 2.014 

I use mobile technology for text messages. .558 1.793 

I use mobile technology for voice calls. .620 1.614 

I use mobile technology for video calls. .527 1.897 

I use mobile technology for screen shot. .569 1.758 

I use mobile technology to watch video clips. .524 1.909 

I take pictures by using a mobile technology. .498 2.010 

I record videos by using a mobile technology. .499 2.003 

I share my job experience with other people. .529 1.891 

I share my expertise at the request of other people. .487 2.055 

I share my ideas about jobs with other people. .437 2.290 

I talk about my tips on jobs with other people. .410 2.439 

There are individuals in the organization with whom I share emotional support, feedback 

and work confirmation. 
.507 1.973 

There are individuals in the organization whom I consider as best friends and share any 

kind of issue, professional or personal. 
.475 2.103 

There are individuals in the organization with whom I frequently talk about work related 

topics. 
.570 1.754 

I personally know a number of people who occupy important posts in the organization. .589 1.697 

I remain keep in touch with a number of people who are at higher levels than I am. .514 1.944 

I have a network of friendships in the organization that can help further in my career 

progression. 
.461 2.170 

I am usually included in social get togethers given by other people of my organization. .480 2.084 

I am usually included in informal networks or gatherings of people within my organization. .490 2.039 

I visit social networking sites (such as Facebook, Twitter, LinkedIn, YouTube) very often to 

communicate with other individuals of my organization. 
.372 2.686 

I am fond of interacting and communicating with other individuals of my organization via 

social networking sites. 
.371 2.698 

I spend considerable time on telephonic meetings with important customers. .520 1.924 

I engage in open and honest communication with the customers. .537 1.863 

There are individuals outside my organization with whom I share emotional support, 

feedback and work confirmation. 
.388 2.576 

There are individuals outside the organization whom I consider as best friends and share 

any kind of issues, professional or personal. 
.378 2.643 

There are individuals outside my organization with whom I frequently talk about work 

related topics. 
.382 2.619 

I have a network of friendships outside my organization that can help to my career 

progression. 
.436 2.296 

I am usually included in informal networks or gatherings of people outside my organization. .414 2.414 

I visit social networking sites (such as Facebook, Twitter, LinkedIn, YouTube) very often to 

communicate with other individuals outside of my organization. 
.274 3.644 

I am fond of interacting and communicating with other individuals outside of my 

organization via social networking sites. 
.306 3.272 
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APPENDIX I 

Levene’s Test of Homogeneity 

 
 Levene's Test for Equality of Variances 

F Sig. 

Tacit Knowledge Sharing .058 .809 

Extra-Organizational Socialization .733 .392 

Intra-Organizational Socialization .216 .643 

Mobile Technology 2.749 .098 
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APPENDIX J 

Communalities for Items Related to the Constructs 

Items Initial Extraction 

I use mobile technology to use social networking sites (e.g. Facebook, Twitter, Instagram etc.). 1.000 .482 

I use mobile technology for text messages. 1.000 .451 

I use mobile technology for video calls. 1.000 .514 

I use mobile technology for screen shot. 1.000 .534 

I use mobile technology to watch video clips. 1.000 .572 

I take pictures by using a mobile technology. 1.000 .567 

I record videos by using a mobile technology. 1.000 .568 

I share my job experience with other people. 1.000 .623 

I share my expertise at the request of other people. 1.000 .645 

I share my ideas about jobs with other people. 1.000 .724 

I talk about my tips on jobs with other people. 1.000 .689 

There are individuals in the organization whom I consider as best friends and share any kind of 

issue, professional or personal. 
1.000 .400 

I personally know a number of people who occupy important posts in the organization. 1.000 .452 

I remain keep in touch with a number of people who are at higher levels than I am. 1.000 .521 

I have a network of friendships in the organization that can help further in my career 

progression. 
1.000 .586 

I am usually included in social get togethers given by other people of my organization. 1.000 .552 

I am usually included in informal networks or gatherings of people within my organization. 1.000 .517 

I visit social networking sites (such as Facebook, Twitter, LinkedIn, YouTube) very often to 

communicate with other individuals of my organization. 
1.000 .566 

I am fond of interacting and communicating with other individuals of my organization via 

social networking sites. 
1.000 .573 

There are individuals outside my organization with whom I share emotional support, feedback 

and work confirmation. 
1.000 .557 

There are individuals outside the organization whom I consider as best friends and share any 

kind of issues, professional or personal. 
1.000 .673 

There are individuals outside my organization with whom I frequently talk about work related 

topics. 
1.000 .666 

I have a network of friendships outside my organization that can help to my career 

progression. 
1.000 .569 

I am usually included in informal networks or gatherings of people outside my organization. 1.000 .634 

I visit social networking sites (such as Facebook, Twitter, LinkedIn, YouTube) very often to 

communicate with other individuals outside of my organization. 
1.000 .620 

I am fond of interacting and communicating with other individuals outside of my organization 

via social networking sites. 
1.000 .568 

Extraction Method: Principal Component Analysis. Communality less than .4 are not shown. 
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APPENDIX K 

Items Deleted due to Lower Communality 

Items Extraction 

I engage in open and honest communication with customers. (EOS2) .269 

I spend considerable time on telephonic meetings with important customers. (EOS1) .283 

There are individuals in the organization with whom I frequently talk about work 

related topics. (IOS3) 

.305 

I use mobile technology, to send receive and read email. (MT2) .311 

I use mobile technology to check news updates. (MT1) .316 

I use mobile technology for voice calls. (MT6) .357 

I use mobile technology to surf the web. (MT3) .367 
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APPENDIX L 

Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 8.072 31.045 31.045 8.072 31.045 31.045 4.217 16.219 16.219 

2 2.936 11.292 42.338 2.936 11.292 42.338 4.096 15.753 31.973 

3 2.203 8.474 50.812 2.203 8.474 50.812 3.770 14.499 46.471 

4 1.599 6.150 56.962 1.599 6.150 56.962 2.728 10.491 56.962 

5 1.097 4.221 61.183       

6 .908 3.494 64.677       

7 .809 3.111 67.788       

8 .798 3.068 70.856       

9 .695 2.672 73.527       

10 .655 2.519 76.046       

11 .615 2.367 78.413       

12 .572 2.201 80.614       

13 .536 2.062 82.675       

14 .523 2.010 84.685       

15 .482 1.853 86.538       

16 .432 1.663 88.201       

17 .416 1.600 89.801       

18 .388 1.493 91.294       

19 .364 1.400 92.694       

20 .329 1.266 93.960       

21 .314 1.207 95.168       

22 .312 1.198 96.366       

23 .291 1.118 97.484       

24 .275 1.058 98.542       

25 .222 .852 99.394       

26 .158 .606 100.000       
Extraction Method: Principal Component Analysis 
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APPENDIX M 

Rotated Component Matrix 

Items Component 

1 2 3 4 

There are individuals in the organization whom I consider as best friends and share any 

kind of issue, professional or personal. (IOS2) 
.522    

I personally know a number of people who occupy important posts in the organization. 

(IOS4) 
.638    

I remain keep in touch with a number of people who are at higher levels than I am. 

(IOS5) 
.695    

I have a network of friendships in the organization that can help further in my career 

progression. (IOS6) 
.721    

I am usually included in social get togethers given by other people of my organization. 

(IOS7) 
.681    

I am usually included in informal networks or gatherings of people within my 

organization. (IOS8) 
.632    

I visit social networking sites (such as Facebook, Twitter, LinkedIn, YouTube) very 

often to communicate with other individuals of my organization. (IOS9) 
.694    

I am fond of interacting and communicating with other individuals of my organization 

via social networking sites. (IOS10) 
.702    

There are individuals outside my organization with whom I share emotional support, 

feedback and work confirmation. (EOS3) 
 .710   

There are individuals outside the organization whom I consider as best friends and share 

any kind of issues, professional or personal. (EOS4) 
 .808   

There are individuals outside my organization with whom I frequently talk about work 

related topics. (EOS5) 
 .790   

I have a network of friendships outside my organization that can help to my career 

progression. (EOS6) 
 .684   

I am usually included in informal networks or gatherings of people outside my 

organization. (EOS7) 
 .765   

I visit social networking sites (such as Facebook, Twitter, LinkedIn, YouTube) very 

often to communicate with other individuals outside of my organization. (EOS8) 
 .721   

I am fond of interacting and communicating with other individuals outside of my 

organization via social networking sites. (EOS9) 
 .673   

I use mobile technology to use social networking sites (e.g. Facebook, Twitter, 

Instagram etc.). (MT4) 
  .655  

I use mobile technology for text messages. (MT5)   .642  

I use mobile technology for video calls. (MT7)   .702  

I use mobile technology for screen shot. (MT8)   .720  

I use mobile technology to watch video clips. (MT9)   .743  

I take pictures by using a mobile technology. (MT10)   .711  

I record videos by using a mobile technology. (MT11)   .720  

I share my job experience with other people. (TKS1)    .726 

I share my expertise at the request of other people. (TKS2)    .737 

I share my ideas about jobs with other people. (TKS3)    .815 

I talk about my tips on jobs with other people. (TKS4)    .763 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. a. Rotation converged in 6 

iterations. Where F1 = Intra-Organizational Socialization; F2 = Extra-Organizational Socialization; F3 = Mobile Technology and F4 = Tacit 

Knowledge Sharing 
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APPENDIX N 

Detail of the Responses Obtained from Different R & D Organizations 

Organization f Percent 

PCSIR, Lahore 46 9.5 

PARC, Islamabad 50 10.3 

PCRWR, Lahore 8 1.6 

PCSIR, Peshawar 20 4.1 

RSWRC, Lahore 10 2.1 

RRI, Kala Shah Kaku 15 3.1 

PRL, Kala Shah Kaku 4 .8 

AARI, Faisalabad 65 13.6 

VRI, Lahore 21 3.1 

PCSIR, Karachi 46 9.6 

NPSL, Islamabad 22 4.6 

PPRL 8 1.7 

IRI, Lahore 7 1.5 

BRS, Lahore 5 1.0 

RCCIB, Jhang 17 3.5 

SSRI, Pindi Bhattian 10 2.1 

MMRI, Sahiwal 10 2.1 

LPRI, Sahiwal 40 8.4 

RRMTL, Lahore 8 1.7 

BRI, Pattoki 15 3.1 

PSQCA, Lahore 5 1 

BARDC, Quetta 20 4.1 

PCSIR, Quetta 33 6.8 

Total 485 100 

MMRI = Maize and Millets Research Institute; LSPRI = Livestock Product Research Institute; BRI = Buffalo 

Research Institute; PCRWR = Pakistan Council of Research in Water Resources; RSWRC = Rapid Soil and Water 

Research Centre; VRI = Veterinary Research Institute; PCSIR  = Pakistan Council of Scientific and Industrial 

Research; IRI = Irrigation Research Institute; RR&MTL = Road Research and Material Testing Laboratory; BRS = 

Building Research Station; PRL = Provincial Pesticide Residue Laboratory; RRI = Rice Research Institute; SSRI = 

Soil and Salinity Research Institute; AARI = Ayub Agriculture Research Institute; RCCIB = Research Centre for 

Conservation of Indigenous Breeds; PARC = Pakistan Agricultural Research Centre; PSQCA = Pakistan Standard 

Quality Control Authority; Balochistan Agricultural Research and Development Centre; NPSL = National Physical 

and Standards Laboratory; PPRL = Provincial Pesticides Reference Laboratory 
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APPENDIX O 

Different Socialization Related Applications and Date of Initiation 

Name of Application/ 

Service 

Date of First 

Release 

Reference 

Facebook 4 February, 2004 https://en.wikipedia.org/wiki/Facebook 

accessed on 16/10/2019 

WhatsApp January, 2009 https://en.wikipedia.org/wiki/WhatsApp 

accessed on 16/10/2019 

Instagram October 6, 2010 https://en.wikipedia.org/wiki/Instagram 

accessed on 16/10/2019 

Viber December, 2010 https://en.wikipedia.org/wiki/Viber 

accessed on 16/10/2019 

Twitter March 21, 2010 https://en.wikipedia.org/wiki/Twitter 

accessed on 16/10/2019 

Snapchat September, 2011 https://en.wikipedia.org/wiki/Snapchat 

accessed on 16/10/2019 
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APPENDIX P 

Interaction Effect of Mobile Technology with Extra Organizational Socialization 

 

 


