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1. Introduction  

When analyzing the recent development of the Internet, social media can be identified 

as one of the most often repeated new phenomena (Lietsala & Sirkkunen 2008, 17). 

Social media has been called a “hot topic”, a “new spirit” (Levy 2007, 120) and one of 

the most significant business developments of the 21st century (Bennett, Owers, Pitt & 

Tucker 2009, 140). It has even been argued that social media “…will impact almost 

every role, at every kind of company, in all parts of the world” (Mayfield 2008, 3). 

Whereas the first applications of social media originally became popular among youth 

in the late 1990s, during the 2000s social media has started to draw attention in business 

environments as well. According to McAfee (2006, 22), social media facilitates 

organizational communication and knowledge work which was previously not possible.  

 

Why have organizations become interested in social media? To begin with, it is 

important to consider the drastic changes of traditional working modes (Aula & Jokinen 

2007; Juholin 2008, 248; Matikainen 2008). Otala and Pöysti (2008, 10) relate the 

changes to technological developments, to organization itself, and finally to employees. 

Information and communication technologies ICT have set new challenges for 

organizations. Whereas the Internet and mobile communication provide employees the 

possibility to pursue tasks beyond traditional bounds of space and time, accelerated 

communication forces organizations to cope with unlimited flows of information. 

Additionally, dispersed organizations are becoming increasingly dependent on different 

networks. Thus, employees, clients and different interest groups are searching for new 

ways of interacting and performing common tasks. Third, organizations have noted the 

entrance of a new generation of young professionals who have been dealing with the 

Internet and computers all their lives. (ibid., 10-14.) Given that these young employees 

are used to forming virtual networks in their private life, they can be assumed to be 

willing to use similar technologies in their working environment as well.  

 

All the above mentioned changes lead to new necessities concerning traditional working 

modes. In relation to the new imperatives of employee collaboration, knowledge sharing 

has emerged as a hot potato. In fact, in the present knowledge intensive economy, 

knowledge is becoming the most important resource and a strategic asset for 

organizations (e.g. Paroutis & Al Saleh 2009; Van Den Hooff & De Ridder 2004). In 
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order to gain a competitive advantage, organizations are searching for new ways of 

supporting efficient knowledge sharing. This is where new technologies such as social 

media are brought into play. According to both scholars and practitioners, social media 

represents significant potential for employee collaboration and knowledge sharing 

(Ardichvili, Page & Wentling 2003; Otala & Pöysti 2008; Schneckenberg 2009; 

Tohidinia & Mosakhani 2010).  

 

The purpose of this thesis is to investigate the role of social media in organizational 

knowledge sharing. Both core elements of this study have been pointed out to be current 

in the contemporary debates. However, why is it theoretically interesting to focus on 

social media and knowledge sharing? According to several definitions, social media is 

all about knowledge sharing (e.g. Caputo 2009, 31; McAfee 2006, 23; Safko & Brake 

2009, 6). Social media enables users to create content, and thus spread their opinions 

and thoughts to other users. Various applications of social media highlight the central 

objectives of supporting collaboration, communication, and additionally - knowledge 

sharing. In addition, individuals represent the starting point when it comes to knowledge 

sharing and using social media. Information, photos, videos, and all types of 

information would not flow from users to users, if individuals as senders and receivers 

did not show interest toward it. In fact, when talking about social media it is typically 

highlighted how in contrast to the traditional the Internet social media is all about 

people (Levy 2007, 121). Similarly, organizational knowledge sharing would not take 

place without individuals. Employees are the main source of organizational knowledge 

and they are able to share their expertise across their organization. As chapter 3.2 

demonstrates, internal knowledge sharing is to a large extent dependent on the behavior 

of employees.  

 

It can be concluded that social media and knowledge sharing are closely connected and 

together they form a fruitful research object. Finally, the research question of this study 

is chosen in order to approach the topic from a viewpoint with little existing empirical 

research. 
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1.1 Research Problem and Research Question 

The research problem of this thesis is based on the central role of individuals in both 

knowledge sharing and social media. “Just because an individual possesses knowledge, 

however, does not mean that he or she will necessarily share it with the group. The 

individual […] must be motivated to share it “(Argote, 1999, 105). Thus, the behavior 

of employees is the starting point for this thesis. Just as individuals are not always 

willing to share their knowledge (Kimmerle, Wodzicki & Cress 2008, 384), employees 

tend to prefer their current ways of action. If an organization introduces new social 

media tools in its internal communications, it is unlikely that every employee will start 

using them. In fact, several case studies demonstrate how organizations have had 

difficulties in motivating the employees to try out the new collaboration tools 

(Ardichvili et al. 2003; Paroutis & Al Saleh 2009). The central research problem is 

based on the behavior of the employees. Why are some employees willing to use social 

media for knowledge sharing, whereas others are not? 

 

When considering the state of research, existing results can be found in relation to both 

knowledge sharing and to social media. In relation to knowledge sharing, the existing 

literature provides extensive lists of knowledge sharing facilitators and barriers, as 

discussed in chapters three and four. In the case of social media, public’s motivation to 

contribute to the content of social media in the Internet has been discussed in literature 

(e.g. Lietsala & Sirkkunen 2008; Matikainen 2009). Nevertheless, there is little 

empirical evidence (which is mostly restricted to qualitative studies) concerning the 

motivational factors affecting employees’ use of social media for knowledge sharing 

(Paroutis & Al Saleh 2009, 53). In fact, it has been repeatedly stressed how there is a 

need for further studies concerning the uses of social media in organizations, especially 

in terms of quantitative methods (Antikainen, Mäkipää & Ahonen 2010, 114; Hearn 

Foth & Gray 2009, 57). Therefore, the specific research question is derived from the 

existing research gap: 

 

What factors affect employees’ use of social media for knowledge 

sharing? 

 



6 
 

 

The research question is strongly anchored in the essential role of the employees in 

organizational knowledge sharing. Employees’ participation in knowledge sharing can 

only improve, if the factors influencing their behavior are investigated and recognized. 

It should be noted that knowledge sharing can naturally take place between employees 

by other channels besides social media. Nevertheless, this thesis considers social media 

as a form of knowledge sharing and therefore the factors are investigated in relation to 

the use of these technological tools.  

 

Given that the study concentrates on an organizational context, employees of an 

organization form the target population for this study. The research is conducted as a 

case study on the employees of Wärtsilä, a Finnish company producing power solutions 

for the marine and energy markets. Given that Wärtsilä puts in use social media 

applications in its intranet, the company can be considered as an eligible case for the 

research question of the thesis. The study is based on quantitative methods that are 

explained more in detail in chapter five. 

 

Some conclusions should be pointed out concerning the theoretical background of 

knowledge sharing. The point of departure for this thesis is to consider knowledge 

sharing in close connection to the internal communication of an organization. In fact, 

knowledge sharing can be considered as a strategic function of internal communications 

(Juholin 2009, 44-45; Kalla 2005; Mazzei, 2009; Zhang, Zhu & Hildebrandt 2009, 116). 

Nevertheless, it is important to highlight that the research tradition on knowledge 

sharing is rooted far beyond communication studies. Knowledge sharing is 

characterized by multidisciplinary research including, for example, social sciences, 

information and computer sciences, and economics, as explained in chapter three. The 

challenge of this thesis is to make the most of the rich discipline roots, and not to ignore 

it. 

 
 

1.2 Structure of the Thesis 

After introducing the focus of the thesis and the specific research question, chapter two 

consists of the first central component of the thesis, social media. Next, chapter three 

introduces the second important concept of knowledge sharing. The essential theoretical 
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framework of this thesis is built on knowledge sharing and its multidisciplinary research 

tradition. Additionally, the objective is to relate social media to each of the chapters and 

thus to enrich the theoretical basis of the thesis. Chapter four focuses on the empirical 

research tradition related to social media and knowledge sharing. The purpose is to 

present empirical studies with similarities with the planned study on Wärtsilä. In chapter 

five the case organization Wärtsilä is introduced. Besides of presenting the company’s 

intranet and its social media applications, some existing research results are presented. 

Chapter six explains the methods and research design used in this study with a special 

focus on the methods of data collection and data analysis. After presenting the methods, 

chapter seven continues with the analysis of the gained empirical data. Finally, the last 

chapter eight summarizes the central research results and suggests directions for further 

research in the field of social media and knowledge sharing. 

 

 

2. Social Media – Central Features and Uses in Organizations 

Social media is often pointed out as a topic that has taken on a certain buzzword status 

(Funk 2008; Levy 2007; Matikainen 2009). In the core of social media stands the new 

form of media production, namely, the user-generated content. In fact, social media is 

built on social networks and its success depends on its users (Funk 2009; Lietsala & 

Sirkkunen, 2008, 13; Matikainen, 2009, 5). Next, the origin, definitions, main 

characteristics, categories, and finally, the use of social media in organizations are 

discussed. 

 

 

2.1 Origin and Definitions of Social Media 

Given that social media is relatively new topic, it is difficult to point out an exact 

starting point of the phenomenon. Tim O’Reilly and John Battelle are regarded as 

initiators who popularized the term Web 2.0 (Funk 2008; Gilchrist 2007, 124). In 2004 

Tim O’Reilly, the CEO of O’Reilly Media, launched a ground-breaking Web 2.0 

conference in San Francisco to point out the emerging technologies and innovations of 

the web. Later in 2005, he published an article on Web 2.0 in fuller detail with the title 

What is Web 2.0. Design patterns and business models for the next generation of 
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software (O´Reilly 2005). This article is considered to be the initial article on Web 2.0 

and often cited in literature (e.g. Gilchrist 2007, 124; Levy 2007; Lietsala & Sirkkunen 

2008, 18). However, it should be noted that ever since the first wave of commercial 

Internet in the early 2000s, people have been talking about Web 2.0, and even a book 

about it was written (McCormack 2002). Additionally, the first applications of social 

media such as wikis emerged in the 1990s (Boyd & Ellison 2008, 214; Razmerita, 

Kirchner & Sudzina 2009, 1029). Thus, Web 2.0 existed long before the actual term 

became common. Nevertheless, Tim O’Reilly and John Battelle can be considered as 

promoters of the term Web 2.0 who defined it for a large audience (Funk 2008, xv). 

 

Even though social media is a topic of academic articles, until today it has no clear and 

widely accepted definition (Gilchrist 2007, 123; Lietsala & Sirkkunen 2008, 17; Ward 

2006, 235). According to Safko and Brake (2009, 6), social media refers to “activities, 

practices, and behaviors among communities of people who gather online to share 

information, knowledge, and opinion using conversational media”. Lietsala and 

Sirkkunen (2008, 23) frame the main emphasis on participative individuals and their 

communities. Other scholars define social media by listing the different examples and 

categories of social media such as blogs, wikis and tagging (Anklam 2009; Ward 2006, 

235-236). Despite that there is no widely agreed definition some common aspects can 

be pointed out. In social media, individuals take the essential role in producing the 

content.  

 

It is important to note here how social media is often used in a relation or even as a 

synonym for “Web 2.0 ”, “social software” or sometimes even for “Enterprise 2.0” 

(Mayfield 2008; McAfee 2006; Paroutis & Saleh, 2009, 53; Ward 2006, 235). However, 

it should be pointed out that there are differences between the mentioned terms. Web 

2.0 and social software can be understood in terms of the phenomenon’s technological 

character. Social media on the contrary emphasizes the principle of social networking. 

Lietsala & Sirkkunen (2008, 161) suggest that social media represents an umbrella term 

that covers various and different user based practices. Thus, social media refers to the 

different tools and applications that all embody its main characteristics (Safko & Brake 

2009, 7). On the other hand, the term “Enterprise 2.0” was discovered by McAfee as an 

alternative to Web 2.0. In the Internet the online services and platforms are collectively 
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labeled as Web 2.0, whereas Enterprise 2.0 refers to the applications that are used 

exclusively by the members of organizations (McAfee, 2006, 23).  

 

Even though this study deals with the use of social media in an organizational context, 

in this thesis the more common term social media is used instead of Enterprise 2.0. The 

use of social media can be justified by its character as a wide spread umbrella term that 

includes different Web 2.0 tools (Safko & Brake 2009, 7). Additionally, it is important 

to note that Web 2.0 and social media are closely related and they can be used in the 

same articles for different purposes Thus, in this study it will referred to as Web 2.0 

when it comes to the technological aspects of the phenomenon; otherwise the term 

social media will be applied. 

 

 

2.2 Characteristics and Categories of Social Media 

Innumerous articles presenting key characteristics and categories of social media can be 

identified. For instance, the initial article by O’Reilly (2005) discusses several issues 

and key principles, including the role of users in harnessing collective intelligence and 

the role of the web as a platform for different user-generated content. Lietsala & 

Sirkkunen (2008, 24) mention five components of social media sites: 1) space for 

content sharing, 2) creation, sharing and evaluation of the content by the participants 

themselves, 3) social interaction, 4) all content has an URL to link it to the external 

networks, and 5) profile pages of the participants. According to Mayfield (2008, 5), the 

main characteristics of social media include participation, openness, conversation, 

community, and connectedness. 

 

Besides of the main characteristics, social media has been divided into various 

categories in the literature. For instance, Mayfield (2008, 6) divides the social media 

sites into social networks, blogs, wikis, podcasts, forums, content communities and 

microblogging (short updates posted by users). However, often other applications such 

as, RSS feeds (Really Simple Syndication feeds to keep track of the wanted online 

content), message boards and tagging are mentioned as well (Caputo 2009, 31; 

Gilchrist, 2007, 125-127). Just as there is no universal definition for social media, 

different scholars list different categories of it. Instead of describing all possible 
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examples of Web 2.0, the following table presents some examples of the most common 

social media categories (table 1). The purpose is to frame the focus here on categories of 

social media that are relevant when analyzing their use in organizations. 

 
Table 1: Categories of Social Media 
 
Categories  Key Functions Examples  
Social networking  To bring together users with similar interests 

To support communication and networking among users Facebook 
LinkedIn 

Blogs  To provide a platform for an online diary and comments 
To support storytelling and knowledge sharing Blogspot.com 

Blog.com 
Wikis  To collect and edit knowledge in one place 

To enable collaboration and knowledge sharing Wikipedia 
Content communities  To share content among members with similar interests 

To support content management and knowledge sharing 
Youtube 
SlideShare 

Tagging  To categorize and manage content Delicious 
Note: Adapted from Mayfield 2008, 6; Otala & Pöysti 2008, 27-37; Razmerita et al. 2009 
 

Social networking. Facebook and LinkedIn represent examples of social networking in 

the Internet. Organizations have started to create their own solutions for social 

networks. For instance, IBM uses Beehive as an internal social networking site, 

including profile pages and personal data of each employee. (Razmerita et al. 2009, 

1028.) 

 

Blogs. Blogs represent online diaries created by an individual or a group of people. 

Blogs typically consist of blog posts in a chronological order and blogs often allow 

other users to comment on the posts. Several organizations have started to use blogs, for 

instance, Dow Jones, Finnair and Accenture. (Caputo 2009; Otala & Pöysti 2008, 54; 

Zhang et al. 2009, 117.) 

 

Wikis. Wiki applications facilitate collaborative editing of items and storing of 

knowledge in one place. Wiki is often connected with the principle of “wisdom of the 

crowd”, reflecting the idea of people collecting and aggregating enough data until there 

is a consistently reliable answer. Wikis are also used inside of organizations as 

collaboration tools. (Otala & Pöysti 2008; Razmerita et al. 2009, 1029.) 
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Content communities. The purpose of content communities is to enable the members to 

share content with other users. Youtube and Slideshare are examples of content 

communities. Whereas profile and personal data is in the central role in social 

networking, content communities usually do not require the users to create a profile 

page (Kaplan & Haenlein 2009, 63). There are various applications used by 

organizations which can be seen as forms of content communities. For instance, virtual 

workspaces are platforms for groups of employees inside of organizations. In 

workspaces, the group members can share documents, discuss and divide tasks. (Otala 

& Pöysti 2008, 65.) 

 

Tagging. Tags, which are also referred as folksonomies, taxonomies or social 

bookmarks, consist of collaboratively generated labels which categorize and manage 

content. Typical example of tagging is Delicious which categorizes Web pages (Bennett 

et al. 2009, 421; Gilchrist, 2007, 127). Tagging is also establishing a foothold in 

organizations. For instance, employees at IBM and at the international law firm Allen & 

Overy use tagging for categorizing and managing content (Hathi 2010; Ward 2006). 

 

Finally, it should be stressed how many social media applications may overlap with 

each other. Content communities might be similar to social networking and tagging can 

be connected to blogs. Thus, it is important to note that it might not always be easy to 

place an application under one category of social media. The categories presented in this 

chapter provide the essential basis when later analyzing the social media functionalities 

of the case organization Wärtsilä. 

 

 

2.3 Social Media in Organizations 

As discussed in previous chapters, several organizations and enterprises have started to 

use social media. In addition to the already mentioned organizations, SAP, IBM 

Deloitte, and KPMG are just a few examples of how Web 2.0 has quickly established a 

foothold in internal communications (Zhang et al. 2009, 116).  

 

Nevertheless, it is difficult to evaluate how widely the phenomenon of internal social 

media applications has spread among organizations. So far, case studies and commercial 
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reports have been published both abroad and in Finland1. Even though Statistics Finland 

(2009) demonstrates that the majority of the Finnish companies have Internet access and 

a homepage, there is no representative or reliable data available concerning use of social 

media inside of organizations. However, based on literature some impressions on social 

media and organizations can be discussed.  

 

The first articles discussing the role of social media in organizations were published 

rather quickly after Web 2.0 had started to spread in the mid 2000s. According to 

Gilchrist (2007), in the beginning the majority of the articles and reports were published 

in the trade press, in publications aimed at people in particular industries or business 

sectors. For example, the use of social bookmarking in organizations was evaluated in 

2005 (e.g. Millen, Feinberg & Kerr 2005) and corporate use of wikis and blogs as a tool 

for organizational communication was discussed in 2006 (e.g. Dodds; Ward 2006). In 

general, Web 2.0 as part of organizational communication was widely commented by 

professional communication workers (e.g. Burton, 2006; Hathi 2010; Ward 2006).  

 

One of the first academic articles on social media in organizational communications 

was written by Andrew McAfee (2006). McAfee’s article is often pointed out as the 

initial academic article on social media and organizational communication in literature 

(e.g. Gilchrist 2007; Paroutis & Al Saleh 2009; Schneckenberg 2009). According to 

McAfee (2006, 23), there are six components of the Enterprise 2.0 technologies under 

the acronym SLATES: 1) Search: The possibility to use a search function in the intranet 

page layouts and navigation aids. 2) Links: The role of links as indicators of what is 

important. 3) Authoring: The role of blogs and wikis in supporting collective 

intelligence 4) Tags: The role of tagging as a categorization system. 5) Extension: 

Development of tagging further by automating some of the work of categorization and 

pattern matching. Amazon recommendations are an early example of the use of 

extensions. 6) Signals: The role of signals (RSS feeds) as useful tools in order to receive 

an alert whenever something relevant appears online. (ibid., 23-25.)  

 

                                                
1 How Companies are benefiting from web 2.0, by McKinsey Global Survey 2009, online available 
[26.11.2010] http://digitalesnativos.files.wordpress.com/2010/06/companies_benefiting_2-0.pdf;  
Enterprise 2.0 and Social Media in Business (Survey 2010 Finland), by Growth Lab Consulting / 
Winnovation Network, online available [26.11.2010] 
http://growthlab.org/pdf/WNsurvey2010reportfinal.pdf 
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After McAfee, articles and books on social media and organizations have been 

published both in Finland and abroad (e.g. Alasilta 2009; Funk 2009; Otala & Pöysti 

2008; Safko & Brake 2009). In general, it seems that nowadays when organizational 

communication is evaluated, the impact of Web 2.0 together with other new 

technologies cannot be excluded (Aula & Jokinen 2007; Juholin 2008, 249).  

 

Despite of the increasing attention of scholars towards social media, cautious 

viewpoints and negative expectations can be found in literature. For instance, losing 

control and trust issues with employees have been pointed out as possible threats (e.g. 

Gilchrist 2007; Levy 2007; Tebbutt 2006). In fact, this still seems to be the viewpoint of 

many organizations themselves. According to Bennett et al. (2009), instead of 

acknowledging benefits, managements’ attitudes towards social media are still 

dominated by fear, resistance and risks. 

 

Finally, some empirical results should be discussed given their similarities with the 

intended study on Wärtsilä. Based on case studies, Elayne Coakes (2006) demonstrates 

the usefulness of wikis, blogs, content management applications, and other 

collaboration tools in knowledge management. Coakes stresses that technological tools 

represent significant potential for transnational organizations that have specific issues 

relating to space and time. For instance, a construction company H2C established a 

collaborative project websites in order to support the archiving of documents, sharing of 

news, documents, and schedules among the members of each project (ibid., 587-588). 

Another more recent study by Zhang et al. (2009) illustrates especially the role of wikis 

and blogs for knowledge sharing. Based on qualitative interviews, wikis were 

discovered as useful tools for linking information and people and thus interconnecting 

and sharing knowledge inside of the organization. Blogs, on the other hand, were 

identified as effective in “expressing and sharing ideas” and as a “facilitating tools for 

discussions and brainstorming” (ibid., 117). To summarize, the results of the studies by 

Coakes and Zhang suggest that social media has been and can be useful for managing 

and sharing knowledge in organizations. 

 

The academic discussion and studies on social media in organizations leads to a few 

important implications. Rather quickly after social media became popular, also firms 

have started to adopt social media tools in their internal communication. Similarly, 
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articles and studies on social media and organizations have been published ever since 

the mid 2000s. Social media has been connected with both benefits and possible threats 

when used in organizations. Nevertheless, given the essential core of social media as a 

knowledge sharing medium, it represents great potential for organizations’ knowledge 

management and knowledge sharing. Thus, scholars expect more and more 

organizations to recognize the potential of social media tools and that social media will 

keep spreading among firms (Coakes 2006, 586; Zhang et al. 2009, 118). To conclude, 

in the literature organizations have been recommended to adopt social media smartly, 

“with open eyes – not ignoring it” (Levy 2007, 133). 

 

 

2.4 Intranet as a Platform for Social Media 

Intranets can be pointed out as a relevant example of how social media is put in use by 

organizations. “An intranet is a network that exists exclusively within an organization 

and is based on Internet technology” (Jashapara 2004, 112). Some traditional 

applications of intranets are providing access to a company’s databases and they enable 

the distribution of documents. Recently many organizations have started to integrate 

social media applications into their intranets. For instance, different collaboration tools 

such as discussion forums, wikis, common calendars and computer-based video-

conferencing have become popular. (Jashapara 2004, 113-114; Vartiainen, Kokko & 

Hakonen 2004, 108.) It is meaningful to recognize the differences between intranets and 

social media. Intranets do not necessarily include Web 2.0 applications. However, social 

media applications can be added to intranets. Therefore, intranets can be seen as 

platforms that enable organizations to put in use social media applications for internal 

purposes. Given that the case organization of this study uses its intranet as the central 

platform for internal communication and social media tools, it is necessary to point here 

the key characteristics and challenges related to corporate intranets. 

 

It should be pointed out that intranets are still connected with severe challenges. Even 

though the majority of the large multinational companies operating in Finland are using 

intranets (Lehmuskallio 2006, 289), it is still not a common tool among smaller 

companies. Based on Statistics Finland, only one third of all companies with 5 or more 

employees use an intranet (Statistics Finland 2009). The challenges related to intranets 



15 
 

 

have been connected with the following: Language issues; an employee might not be 

able to understand all the content in the intranet, if the corporate language is not the 

same as his/her mother tongue. Access; not all companies are able to provide regular 

and fast access to the Internet, especially to all employees in all places. Content: the 

quality and quantity of the content in intranets must be optimized (Terhi 2009, 36-41; 

Lehmuskallio 2006, 292-297). In order to avoid frustration and in order to support 

efficiency, all the relevant information should be easily accessible in intranets. It can be 

concluded that intranets provide both benefits and challenges to organizations. As a 

platform, intranets provide employees an access to the social media tools and internal 

collaboration. 

 

 

3. Knowledge Sharing – Building the Theoretical Framework 

Knowledge sharing is the central theoretical concept used in this study. The 

multidisciplinary roots of knowledge sharing can be explained by its close relation to 

the discipline of knowledge management (Argote 1999; Choo 2006; Lai & Lee 2007). 

In fact, in order to gain a rich understanding of knowledge sharing, it is first necessary 

to point out its position in the field of knowledge management research. 

 

Knowledge management is a relatively young discipline which has gained popularity 

among academics, consultants and practitioners in post-industrial economies (Jashapara 

2004, 8). It has established itself as a rapidly growing research field especially during 

the past 25 years (Dalkir 2005; Martin-Niemi & Greatbanks 2010). Knowledge 

management has been influenced by a variety of disciplines, such as psychology, social 

sciences, information science, computer science, human resource management and 

economics (Jashapara 2004, 10; Wallace 2007). Consequently, literature provides 

several definitions for knowledge management and its core research focuses. A 

consistent idea in literature is that knowledge management “provides a framework that 

builds on past experiences and creates new mechanisms for exchanging and creating 

knowledge” (Kakabadse, Kakabadse & Kouzmin 2003, 79). Thus, in this discipline, 

knowledge sharing has emerged as the essential research object.  
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Despite the literature on knowledge management, it can be pointed out how it partially 

lacks a common conceptual core and how it has difficulties distinguishing itself from 

other related fields of research (Gray & Meister 2003; Jashapara 2004, 9). Similarly, 

knowledge sharing is constantly approached from different academic perspectives. As 

knowledge management has been shaped by various academic viewpoints, knowledge 

sharing can be seen in connection to psychology, social sciences or economics. Instead 

of predefining knowledge sharing as a concept of one exclusive academic discipline, it 

is important to understand knowledge sharing as a multidisciplinary research object. In 

this study, the purpose is to examine knowledge sharing from the perspective of 

organizational studies and as a function of internal communications.  

 

 

3.1 Knowledge Sharing – Collecting and Donating 

In order to describe the theoretical background of knowledge sharing, it is meaningful 

to briefly define the term knowledge. Western philosophers have generally agreed that 

knowledge refers to “justified true belief”, (Nonaka & Takeuchi 1995, 21; Nonaka 

Toyama & Konno 2000, 7; Kakabadse et al. 2003, 76), an idea first formulated by Plato 

in his dialogues Meno, Phaedo and Theaetetus (Plato 1964; 1984; 1999). Chun Wei 

Choo (2006) sees a connection between data, information and knowledge. According to 

Choo, knowledge is based on the transformation of information into knowledge and on 

the accumulation of experiences (ibid., 131-132). In the literature similar chains 

between data, information and knowledge can be found as presented in figure 1. 

 
Figure 1: Chain of Data, Information, and Knowledge 
 

  
Note: Based on Choo 2006, 132; Kakabadse 2003, 77 
 

After presenting the theoretical connections between data, information and knowledge, 

the concept of knowledge sharing can be defined. Literature provides various definitions 

of knowledge sharing given its multidisciplinary research roots. Bartol & Srivastava 

(2002, 65) consider knowledge sharing as a situation in which organizational members 

Data Information Knowledge
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share organization-related information, ideas, suggestions and expertise with each other. 

Several authors highlight that knowledge sharing is a process, which includes both the 

bringing of knowledge and the getting or collecting of knowledge (e.g. Ardichvili et al. 

2003; Van Den Hooff & De Ridder 2004; Van Den Hooff & Van Weenen 2004). 

Knowledge donating can be defined as communicating to others what one’s personal 

intellectual capital is, whereas knowledge collecting refers to consulting colleagues in 

order to get them to share their intellectual capital (Van Den Hooff & De Ridder 2004, 

118). Thus, when employees share their knowledge with others, they contribute to 

knowledge donating. When employees ask their colleagues to share their expertise, it is 

considered as knowledge collecting. It is important to note that both knowledge 

collection and knowledge donation are considered as processes in which the individual 

is active (ibid., 117). Additionally, knowledge sharing can be described as a process 

including all the individuals, units, departments and even inter-organizational levels of 

the organization (Argote 1999; Nonaka & Takeuchi 1995). This thesis applies these 

central criteria for defining knowledge sharing (figure 2). 

 
Figure 2: Knowledge Sharing 
 

 
 

Previously, the difference between knowledge and information was pointed out. 

Nevertheless, knowledge sharing must not be separated too strictly from the sharing of 

information. As the definition provided by Bartol and Srivastava (2002, 65) suggests, 

knowledge sharing can include the exchange of both information and knowledge. In this 

thesis knowledge sharing is understood as a process in which information, expertise, 
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ideas, and opinions are exchanged through knowledge collection and knowledge 

donation (figure 2). 

 

Finally, knowledge sharing can be now considered in relation to social media. Scholars 

have argued that Web 2.0 can create a collaborative environment for “those who need to 

seek knowledge and those who hold the knowledge” (Boateng, Mbarika & Thomas 

2010, 17). In other words, social media tools can be understood as technologies 

supporting both knowledge collection and knowledge donation. Whereas tagging, 

content management and RSS feeds help people to collect and manage knowledge, the 

use of blogs, wikis, content communities and social networking enables knowledge 

donation. Additionally, various social media tools support both knowledge collection 

and knowledge donation. Depending on users, for instance wikis may be used for 

viewing the content (knowledge collecting) or creating or editing the content 

(knowledge donating). Whether social media is used for knowledge collection or 

knowledge donating, the user always takes an active role in the process. However, it can 

be concluded that knowledge donation requires more individual effort and time than 

knowledge collection. An individual can rather quickly view blog posts or wiki pages, 

but contributing to the social media tools takes more time. In this thesis social media is 

understood as a form of knowledge sharing according to figure 2. 

 

 

3.2 Origins and Types of Organizational Knowledge 

Organizational knowledge is a necessary term to describe the knowledge sharing 

process in an organizational context. Therefore, in the following discussion the central 

origins and types of organizational knowledge are explained.  

 

Linda Argote discusses in her work Organizational Learning: Creating, Retaining and 

Transferring Knowledge (1999) the core of organizational knowledge. Based on 

previous research, Argote stresses how knowledge can be embedded in individuals, 

technology, organizational structures and organizational culture. Based on her own 

study, Argote divides the organizational knowledge into two categories: knowledge 

embedded in individuals and knowledge embedded in an organization itself in the form 

of technologies, structures, and routines. (ibid., 74-86.) 
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a) Knowledge embedded in individuals. As various other empirical studies and 

articles suggest (e.g. Ardichvili et al. 2003; Paroutis & Al Saleh 2009; Riege 

2007), Argote considers individuals as key repositories of organizational 

knowledge (1999, 74). Individuals represent different ways of storing, 

maintaining and transferring knowledge inside of the organization (ibid., 87-89). 

Additionally, individuals are capable of capturing information that technology 

could not store. Consequently, if knowledge is the most important asset of the 

organization, individuals have an irreplaceable value for the organization. 

Argote mentions several important conclusions of the knowledge embedded in 

individuals. By moving personnel it becomes possible to transfer knowledge 

inside of the organization. (ibid., 87.) Here the motivation of the individuals to 

share knowledge plays a significant role. According to research, individuals 

typically do not share information that they hold (Ciborra & Patriota 1998; 

Engerström, Brown, Engerström & Koistinen 1990; Strasser & Titus 1985). 

Thus, despite the fact that individuals possess a significant amount of 

organizational knowledge does not necessarily mean that knowledge is being 

shared. In addition, it is important to remember that individuals can easily leave 

the organization and take their knowledge with them (Argote 1999, 89). In order 

to avoid losing the knowledge of the individuals, organizations can try several 

strategies. For instance, organizations can try embedding individual knowledge 

in technology or in organizational structures and routines. When analyzing the 

knowledge embedded in individuals, Argote stresses that significant attention 

should be paid on motivational factors. (ibid., 89.) 

 

b) Knowledge embedded in organizations. Knowledge is also embedded in the 

organization’s technologies, structures, and routines (Argote 1999; 80-86). 

When knowledge is embedded in technology, organizations can try to transfer 

the technology internally and thus gain productivity. For instance, in the case of 

knowledge embedded in documents or repositories (Riege 2007, 19), knowledge 

can be shared internally by spreading the access to these sources. 

 

Considering the origins of organizational knowledge, a key finding is that a significant 

part of organizational knowledge is embedded in individuals. Social media can be 
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brought in connection with the major findings. Web 2.0 can provide efficient tools for 

storing both the knowledge embedded in individuals and the knowledge embedded in 

technologies, structures and routines. For instance, wikis and blogs can store and 

transmit knowledge embedded in employees. On the other hand, tagging and different 

enhanced search functionalities provide tools for categorizing and managing the existing 

knowledge embedded in the organization itself.  

 

Besides categorizing the origins of organizational knowledge, it is important to 

understand the different types of organizational knowledge. According to scholars 

(Boisot 1998; Choo 2006, 135; Nonaka & Takeuchi 1995; Spender 1998), 

organizational knowledge can be divided in tacit knowledge, explicit knowledge and 

cultural knowledge (table 2).  

 
Table 2: Types of Organizational Knowledge 
 

Organizational Knowledge 
Tacit Knowledge Explicit Knowledge Cultural Knowledge 

- Individual experiences 
- Difficult to verbalize because it is 
expressed through action-based skills  

- Codified knowledge 
- Can be expressed in formal 
and systematic language  

- Shared assumptions and beliefs 
- Based on experience, 
observation and reflection  

Note: Based on Choo 2006, 135 

 

Tacit knowledge can be defined as “highly personal and hard to formalize, making it 

difficult to communicate or to share with others” (Nonaka & Takeuchi 1995, 8). Tacit 

knowledge is deeply rooted in the actions, procedures, routines, commitment, ideals, 

values, and emotions and thus it cannot be reduced to rules and recipes. Tacit 

knowledge is based on individual experience, including all the subjective insights, 

intuitions and hunches (Choo, 2006, 135; Nonaka & Takeuchi 1995, 8; Nonaka et al. 

2000, 7). In fact, most of an organization’s competitive advantage is embedded in the 

unique and abstract tacit knowledge (Ardichvili et al. 2003, 65). Explicit knowledge 

“can be expressed in words and numbers and easily communicated and shared in the 

form of hard data, scientific formulae, codified procedures, or universal principles” 

(Nonaka & Takeuchi 1995, 8). Therefore explicit knowledge can be processed, 

transmitted and stored relatively easily (Nonaka et al. 2000, 7). Cultural knowledge 

refers to the shared beliefs, assumptions, and norms about an organization’s identity, 
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goals, capabilities, customers and competitors. With the aid of cultural knowledge 

individuals understand their work and its purpose, perceive problems and opportunities, 

and assess the value and potential of new knowledge. Additionally, cultural knowledge 

is often based on experience or observation. (Choo 2006, 143-147.) This thesis 

concentrates on tacit and explicit knowledge based on the study by Nonaka and 

Takeuchi (1995). 

 

The findings of this chapter can be summarized in one crucial observation: individuals 

play a highly important role for organizational knowledge. First, the essential role of 

individuals can be justified by the fact that a significant amount organizational 

knowledge resides in the minds of employees. Second, most of the competitive 

advantages of companies are embedded in tacit knowledge, which is rooted exclusively 

in individuals. In other words, individuals represent the source for the most valuable 

type of knowledge – tacit knowledge. In order to enable the transfer of organizational 

knowledge employees must be given the possibility to talk about their experiences and 

interact with their colleagues (Ardichvili et al. 2003, 65). It should be stressed here that 

the more years an employee has worked, the more tacit knowledge her or she has 

acquired. Younger employees have more explicit knowledge given that they have 

recently finished their education. (Åberg 2006, 24.) Thus, it is extremely important to 

encourage older and younger generations to talk about their experiences and knowledge 

with each other. Without internal communication and employees’ participation, diverse 

knowledge sharing cannot take place in an organization. 

 

Finally, social media represents significant potential when considering types of 

organizational knowledge First, explicit knowledge is easy to express in formal and 

systematic terms and thus it can be easily verbalized in Web 2.0 platforms. Tacit 

knowledge on the other hand is more difficult to transmit, given that it is based on 

subjective experience and skills. In order to exchange tacit knowledge, face to face 

meetings and social interaction has been considered important (Ardichvili et al. 2003, 

65). Nevertheless, social media can be argued to represent great potential in the case of 

tacit knowledge. Blogs, wikis, content communities and other social media tools 

provide new opportunities for live conversations, networking and employee 

collaboration. Whereas some years ago employees had little chance of becoming 

acquainted with colleagues in different geographic locations, today there are new tools 
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enabling social interaction with the aid of few mouse clicks. Theoretically, social media 

can support employees in sharing both tacit and explicit knowledge.  

 

 

3.3 Knowledge Conversion – Introducing the SECI Model 

While describing models on organizational knowledge sharing, it is meaningful to 

concentrate on one of the earliest and still influential models developed by Nonaka and 

Takeuchi (1995). The so called SECI model represents one of the most prominent 

frameworks in the field of knowledge management (Martin-Niemi & Greatbanks 2010, 

10). In fact, Nonaka and Takeuchi’s book The Knowledge Creating Company is 

considered as a classical work generally in relation to organizational studies (Choo 

2006, 147; Åberg 2000, 210-211). To begin with, it should be pointed out that Nonaka 

and Takeuchi’s model concentrates on knowledge creation instead of sharing. 

Nevertheless, the model can enrich the theoretical understanding of knowledge sharing. 

In fact, knowledge sharing is a precondition for creating new knowledge (Wallace 2007, 

110). Furthermore knowledge sharing is linked with the four modes of the SECI model 

(figure 3).  

 
Figure 3: SECI Model 
 

 
Note: Based on Martin-Niemi & Greatbanks 2010, 11; Nonaka & Takeuchi 1995, 62; Nonaka et al. 2000 

 

According to Nonaka and Takeuchi’s (1995) research on Japanese companies, 

knowledge is created in organizations by two sets of dynamics: first, by the interaction 

between explicit and tacit knowledge, which the authors understand as knowledge 

conversion; and second, by moving knowledge from the individual level to the group, 
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organizational and inter-organizational level. As a result knowledge conversion emerges 

as a spiral process throughout the organization (ibid., 224-225). According to the SECI 

model, the interaction between explicit and tacit knowledge includes four modes of 

knowledge conversion. 

 

First, socialization is a “process of sharing experiences and thereby creating tacit 

knowledge such as shared mental models and technical skills” (Nonaka & Takeuchi 

1995, 62). The process of socialization includes observation, imitation and practice and 

it can only be acquired through shared experience and spending time together. 

Socialization takes place in forms of hands-on experience and in informal social 

meetings where tacit knowledge such as world views, mental models and mutual trust 

can be created and shared (Nonaka & Takeuchi 1995, 62-63; Nonaka et al. 2000, 9). It 

seems challenging how technology can support socialization which traditionally takes 

place through shared experiences and spending time in the same environment. 

Nevertheless, social media by definition has potential for creating connectedness, 

openness and even a community with the aid of informal conversations and interaction 

among users. In an optimal case, social media can provide a platform for employees to 

foster mutual trust with the aid of social networking, content communities, blogs and 

other Web 2.0 tools.  

 

Second, externalization refers to knowledge conversion by articulating tacit knowledge 

into explicit concepts. In externalization “tacit knowledge becomes explicit, taking the 

shapes of metaphors, analogies, concepts, hypotheses or models” (Nonaka & Takeuchi 

1995, 64). When tacit knowledge becomes explicit, knowledge is crystallized and thus 

allows it to be shared by others (Nonaka et al. 2000, 9). Given that tacit knowledge is 

difficult to verbalize and define with numbers, the process of externalization is often 

driven by a metaphor or analogy. Nonaka et al. (2000) mention the field of new product 

development as a typical example of externalization. Web 2.0 can provide useful tools 

for transferring tacit knowledge into explicit knowledge. When a new rough idea is first 

formulated as a preliminary wiki article, it can still include deficiencies. However, after 

comments and modifications completed by several experts, the original rough idea can 

be finalized as a clearly defined topic in the corporate wiki. 
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Third, combination is the process of knowledge conversion by transferring explicit 

knowledge into more complex and systematic sets of explicit knowledge. In 

combination, new knowledge is created by reconfiguring existing information through 

sorting, adding, combining and categorizing (Nonaka & Takeuchi 1995, 67-69). For 

instance, combination refers to transferring explicit knowledge from one area to another 

with computer networks and large-scale databases (Nonaka et al. 2000, 10; Riege 2005, 

21). When evaluating the role of social media in the mode of combination, in the centre 

emerges the challenge of transferring explicit knowledge efficiently across business 

units. Tagging, enhanced search functionalities and content communities support 

efficient transformation of explicit knowledge inside of the organization. For instance, 

when a content community shares documents, videos or other data, the pieces of explicit 

knowledge can be combined and transferred into more complex explicit knowledge and 

spread to colleagues through tagging. 

 

Fourth, internalization is the “process of embodying explicit knowledge into tacit 

knowledge” (Nonaka et al 2000, 10). By verbalizing explicit knowledge into 

documents, manuals or oral stories it becomes easier to apply the same explicit 

knowledge in practice. The process of internalization can be described as “learning by 

doing” (Nonaka & Takeuchi 1995, 69-70). Explicit knowledge always has to be 

actualized through action and practice. For instance, by reading documents and manuals 

and reflecting upon them in practice, trainees can internalize the explicit knowledge of 

the manuals and convert it to their individual tacit knowledge base (Nonaka et al. 2000, 

10). In the case of internalization there can be pointed out various applications of social 

media as possible tools. For instance, content communities such as virtual workspaces 

provide a platform for the sharing of manuals and documents or even video clips. By 

following the data available about social media applications and applying them in 

practice, employees can better internalize the explicit knowledge into tacit knowledge. 

 

When analyzing the SECI model by Nonaka and Takeuchi (1995), similar conclusions 

can be made as in the chapter on the origins of organizational knowledge. The 

employees play a significant role for organizational knowledge sharing. As Nonaka and 

Takeuchi put it, an “organization cannot create knowledge without individuals” (ibid., 

59). When knowledge is created by individuals, it can only be shared across business 

units, if the members of the organizations are willing to do it. After explaining the types 
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of organizational knowledge and how it can be shared inside of the organization, it is 

time to concentrate on the conditions favoring knowledge sharing behavior. 

 

 

3.4 Knowledge Sharing Facilitators and Barriers 

Given the increasing interest towards knowledge sharing in the past two decades, 

scholars have provided extensive overviews of factors affecting knowledge transfer 

(Paroutis & Al Saleh 2009, 54; Riege 2007, 49). These studies and their theories are 

based on multidisciplinary research including organizational studies, social psychology, 

sociology or even behavioral economics (Paroutis and Al Saleh 2009, 57-58; Riege 

2005, 20).For instance, factors have been identified concerning the knowledge 

transferred and different channels of transfer (Argote 1999; Dixon 2000), the general 

organizational conditions (Nonaka & Takeuchi 1995) and organizational culture and 

national cultures (De Long & Fahey 2000; Husted & Michailova 2002; Lai & Lee 2007; 

Moeller & Svahn 2004). Thus, literature provides a large amount of possible knowledge 

transfer facilitators and barriers representing various scientific perspectives. 

Consequently, there is no universal and complex theory explaining all the possible 

knowledge transfer facilitators and barriers. This chapter makes the attempt of forming 

a general understanding of the knowledge sharing facilitators and barriers based on 

organizational research tradition. 

  

3.4.1 Reflecting Theoretical Approaches 

Given the wide field of academic research on knowledge sharing only two theoretical 

concepts are discussed here. Knowledge sharing as social dilemma and theory on social 

identity are chosen for a closer analysis given their close connection to organizational 

studies (e.g. Argote 1999; Cabrera & Cabrera 2002; Kimmerle et al. 2008). Knowledge 

sharing as a social dilemma and the theory on social identity both provide a basis for 

understanding the factors that affect employees’ knowledge sharing behavior. 
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Knowledge Sharing as a Social Dilemma 

According to scholars, knowledge sharing can be described as a particular case of social 

dilemma (Cabrera & Cabrera 2002; Kimmerle et al. 2008). Social dilemma refers to a 

paradoxical situation in which individual rationality leads to collective irrationality. In 

other words, individual attempts to maximize pay-offs can result in collective damage. 

If employees improve their work performance by using ideas and methods available 

from other employees, it does not diminish their potential value to others (Cabrera & 

Cabrera 2002, 692-693). In an ideal case, employees would actively share their own 

ideas and use the information provided by others. Nevertheless, this is not always the 

optimal solution from individuals’ viewpoint. “If everyone else cooperates and I do not, 

I enjoy the good for free. If no one else or very few others cooperate, I will be saving 

the wasted contribution” (Cabrera & Cabrera 2002, 693). Hence, after evaluating the 

costs and benefits resulting from their actions, employees may conclude that it is a more 

rational choice not to share knowledge. In case of knowledge sharing costs include for 

instance the cognitive effort, the investment of time or the fear of embarrassing oneself. 

The higher the expected costs are for the individual, the stronger the knowledge sharing 

dilemma. (Kimmerle et al. 2008, 386; Renzl 2008, 207.)  

 

To summarize, considering knowledge sharing as a social dilemma provides a 

theoretical basis to understand, why some employees refuse to participate in sharing 

knowledge. Costs and benefits represent the key factors which determine individuals’ 

behavior. Before accepting to share their knowledge with others, individuals must 

consider the expected benefits higher than the costs. The resulting benefits such as 

personal rewarding or appreciation by peers should be stronger than the costs. 

Considering knowledge sharing as a social dilemma has inspired many authors to 

investigate factors increasing employees’ knowledge sharing behaviour (Kimmerle et al. 

2008, 386). In chapter four the empirical research results are introduced more in detail.  

 

Social Identity Theory 

Social identity theory provides another theoretical explanation why some employees 

might be unwilling to share their knowledge with other employees. According to this 

influential and central theory of social psychology, people tend to classify themselves 

and others into various categories (particularly Tajfel 1978; Tajfel & Turner 1985). The 

desire to enhance one’s social identity leads to more positive perceptions of the “in 
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group” and more negative perceptions of the “out group”. Social classification serves 

two purposes for individuals. First, it segments and orders the social environment and 

enables the individuals to define others. Second, individuals are able to locate or define 

themselves in the social environment (Ashforth & Mael 1989, 20-21). 

 

Besides social psychology, social identity theory has been applied in organizational 

studies (Argote 1999, 177; Ashforth & Mael 1989, 20). When considering companies 

and organizations, the categorizing of individuals into distinctive groups, units or 

departments produces intergroup competition. Consequently, the attempts to promote 

group identity inside of a large organization, may actually lead to more competition 

between the business units of the organization. For instance, Kramer (1991) noted that 

when a department is perceived as high performing, it simultaneously exemplifies that it 

is better than other units. Thus, increased competition automatically limits knowledge 

sharing across the units. According to Argote (1999, 177-178), competition between 

units is one of the most essential barriers limiting knowledge sharing.  

 

When investigating employee participation on organizational knowledge sharing, social 

identity theory and group competition provide one theoretical explanation for employee 

barriers. Organizational culture can be pointed out as an essential determinant affecting 

employees’ knowledge sharing behavior. If there is a tradition of cooperation inside of a 

department, employees are more likely to donate their knowledge to the closest 

colleagues. The more colleagues, business units and departments cooperate, the more 

internal knowledge sharing can be expected. 

 

Knowledge sharing as a social dilemma and social identity theory provide the essential 

basis of understanding employees’ knowledge sharing behavior. That is, factors such as 

costs, benefits and organizational culture have been pointed out as possible influencing 

factors. In the following chapter the purpose is to build a theoretical research model 

concerning the factors affecting employees’ knowledge sharing behavior. Both the 

theoretical perspectives presented above and practicalities of existing studies are 

considered. It should be mentioned once more, that in the multidisciplinary research 

field innumerous factors could be listed concerning individuals’ behavior. As before, 

the focus is here on organizational research and empirical studies showing similarities 

with the planned case study on Wärtsilä’s employees. 
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3.4.2 Towards a Research Model 

Studies form the early 2000s and onward have suggested that there are three groups of 

factors affecting employees’ knowledge sharing behavior, that is, individual or 

personal, organizational and technological factors (Connelly & Kelloway 2003; Lee 

& Choi 2003; Lin 2007; Paroutis & Al Saleh 2009; Tohidinia and Mosakhani 2010). 

Depending on the studies, the three groups have been defined by somewhat different 

items. However, Lin (2007, 317) summarize the most typical aspects of the three 

groups. Referring to individual factors, most scholars highlight the importance of 

expected benefits, individual beliefs and experience. For instance, employees are 

motivated to share knowledge when they think that it is worth the effort. Organizational 

factors refer to the role of management and organizational culture. In an open and 

encouraging organizational culture with supportive managers, employees are more 

willing to share knowledge. Finally, technological factors include the information and 

communication technologies (ICT) of the organization, such as intranets or other online 

tools. The general assumption is that efficient and well-implemented ICT can 

remarkably support knowledge sharing among employees. (ibid., 317-318.)  

 

Given that in this study social media is considered as a form of knowledge sharing, the 

above presented classification is applied for the focus of this study. Consequently, the 

research model consists of the influence of personal, organizational and technological 

factors on the use of social media.  
 
 
Figure 4: Research Model 
 

 

 

Use of Social 
Media

Personal Factors

Organizational Factors Technological Factors
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Figure 4 is connected with the theoretical explanations of the previous chapter. 

According to the conception of knowledge sharing as a social dilemma, benefits and 

costs are the major factors influencing individuals’ knowledge sharing behavior. On the 

other hand, social identity theory highlights the role of organizational culture and 

possible intergroup competition as a possible explanation why some employees refuse 

to share knowledge. Consequently, personal and organizational factors emerge as the 

starting point when analyzing knowledge sharing through social media. In addition to 

the personal and organizational factors, various empirical studies take notice of the 

technological factors too. As a conclusion, the research model in figure 4 describes the 

basic assumptions that are tested in this thesis.  

 

The systematization of the factors in three groups provides a useful tool for 

investigating knowledge sharing in organizations. By using personal, organizational, 

and technological factors as the essential basis, it becomes easier to collect the existing 

research results concerning social media and knowledge sharing. In the following 

chapter relevant empirical studies are discussed in detail in order to supplement the 

three groups by concrete examples of factors. 

 

 

4. Empirical Research Tradition 

In this chapter the relevant research tradition concerning factors affecting employees’ 

knowledge sharing behavior is summarized. The challenge is to concentrate on studies 

similar with the intended study on Wärtsilä. 

 

 

4.1 Factors Affecting Employees’ Knowledge Sharing 

Considering the research question, it is important to evaluate studies focusing on social 

media as a form of knowledge sharing. On the other hand, it is necessary to identify 

previous research on employees of organizations or companies. Even though social 

media as a research objective is relatively new, numerous studies have been published. 

For instance, some studies have focused on organizations (Lin 2007; Paroutis & Al 

Saleh 2009; Tohidinia & Mosakhani 2010), others on virtual communities (Ardichvili et 
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al. 2003; Kosonen 2008; Lin, Hung & Chen 2009), firm-hosted communities (Jeppsen 

& Frederiksen 2006) or on open innovation communities (Antikainen et al. 2010). 

Three studies by Ardichvili et al. (2003), Tohidinia and Mosakhani (2010) and Paroutis 

and Al Saleh (2010) are discussed given their similarities with the focus of this thesis. 

 

One of the earliest studies on the employee motivations and barriers to use Web 2.0 

technologies for knowledge sharing was conducted by Ardichvili et al. (2003). With the 

aid of qualitative interviews the authors investigated the virtual knowledge-sharing 

communities of practice at Caterpillar Inc. Their objective was to identify the factors 

that influenced employees’ participation to the communities. Under communities of 

practice the authors refer to informal entities that are glued together by the connections 

the members have with each other. In communities of practice the members participate 

in problem solving by sharing their knowledge. (ibid., 65.) Consequently, virtual 

communities of practice are Internet-based and computer-mediated communities that 

involve very little face to face communication. In the case of Caterpillar Inc, the 

members of these virtual communities were able for instance to post questions and 

conduct online chats. Given that these communities tend to form around specific areas, 

they can be considered as early forms of content communities and social media. The 

study indicated the following results (ibid., 69-75). 

 

a) Motives to contribute to the virtual communities of practice: When the 

respondents considered their knowledge as a public good, belonging to the 

whole organization and not just to them individually, they were motivated to 

contribute in the communities. Additionally, some managers felt that it was time 

for them to start sharing their expertise by mentoring new employees and 

participating in the communities. Consequently, the authors stress the role of an 

organization’s culture in encouraging mutually supportive relationships between 

the participants. Finally, the authors discovered personal motives in contributing 

to the communities. Some interviewees explained that by contributing in the 

communities, they were able to establish themselves as experts. (ibid., 69-71.) 

  

b) Barriers that contribute to the virtual communities of practice: The essential 

barrier included several trust-related issues. First, the respondents named the fear 

of posting irrelevant or faulty information that would lead to letting down the 
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community. Some mentioned the lack of clear organizational guidelines, what is 

acceptable to post and what is not. The interviewees also pointed out their 

concern that others might misuse the posted information and that they did not 

necessarily consider the communities as a source of reliable and objective 

information. (ibid., 69-71.) 

 

Finally, the authors stress the need of removing the barriers in order to support 

organizational knowledge sharing. Thus, the biggest challenge is not to create a 

platform for knowledge sharing (e.g. virtual communities of practice or other Web 2.0), 

but to remove barriers for individuals’ participation (ibid., 75-76).  

 

Next, a recent study by Tohidinia and Mosakhani (2010) is presented. The authors 

examined the predictors affecting knowledge sharing behavior in an organizational 

context. A total of 502 questionnaires were filled out by employees representing Iranian 

oil industry companies were analyzed. As to the criteria for the chosen companies, 

highly developed information and communication technologies, ICT were required. 

Developed ICT was a criterion because it was a necessary prerequisite for an efficient 

infrastructure of knowledge sharing across units inside of the organizations (ibid., 615-

616). Even though the authors do not explicitly speak of Web 2.0 technologies, the 

items measuring ICT included Web 2.0 –related technologies (e.g. intranets, virtual 

communities and groupware tools). The study demonstrated various significant 

individual and organizational knowledge sharing facilitators. In individual factors, 

perceived self-efficacy and reciprocal relationships had a positive impact on attitudes 

towards knowledge sharing. Additionally, organizational climate in terms of internal 

cooperation and the level of information and communication technology were 

discovered as a knowledge sharing facilitators. (ibid., 617-622.) The study of Tohidinia 

and Mosakhani thus confirmed the assumptions of literature that individual and 

organizational factors affect employees’ knowledge sharing. However, given the 

context of Iranian oil industry companies, the authors suggest a need for further research 

and consideration of cultural influences (ibid., 623). 

 

Finally, a study by Paroutis and Al Saleh (2009) provides relevant research findings. 

Paroutis and Al Saleh conducted a qualitative study investigating the determinants 

affecting employees’ knowledge sharing when using Web 2.0 technologies. The authors 
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conducted 11 in-depth interviews with employees of the multinational technology and 

services corporation TechCo. Paroutis and Al Saleh divide the factors in three groups of 

individual, organizational and technological factors (ibid., 54). The authors identified 

four key determinants of knowledge sharing. According to these determinants, there are 

either barriers or motives for the employees to adopt social media tools for knowledge 

sharing (ibid., 57-60).  

 

1) History: the old/established way of working can become a barrier to adopt new 

tools. Interviewees representing older generations explained they would prefer 

traditional communication (e.g. face to face) instead of adapting to new social 

media tools. (ibid., 57-58.) 

 

2) Outcome expectations: expected consequences of the use of Web 2.0 

technologies influences people’s willingness to share knowledge. Positively 

perceived expectations such as effective communication or personal knowledge 

management encourage employees to share knowledge, whereas skeptically and 

negatively perceived expectations prevent the employees from sharing 

knowledge. Thus, if social media tools are included as communication and 

knowledge sharing tools, the employees should expect some clear benefits out of 

their use. Otherwise, they won’t feel motivated to contribute in organizational 

knowledge sharing. (ibid., 58-59.) 

 

3) Organizational/management support: managerial support plays an important 

role when encouraging employees to use social media for knowledge sharing. 

Managerial support can include various forms of encouragement, such as 

promoting the benefits of the social media tools, providing training for the 

employees and rewarding the participation of the most active users. (ibid., 59-

60.) 

 

4) Trust: The quality and accuracy of the information being shared significantly 

influences the employees’ willingness to share knowledge. If the individuals 

suspect that the social media tools are not reliable sources of information or that 

others might misuse the information, they probably will refuse to contribute to 

the social media applications. (ibid., 60.) 
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When considering all four determinants, Paroutis and Al Saleh highlight the importance 

of managerial support. Leadership roles in encouraging employees, communicating the 

benefits, and providing training are all responsibilities of the managers. Without clear 

support by managers, employees are not motivated to use social media. (ibid., 60-61.) 

 

Based on the studies and articles of Ardichvili et al. (2003) Tohidinia & Mosakhani 

(2010) and Paroutis and Al Saleh (2009) several knowledge transfer facilitators and 

barriers have been pointed out. As explained in the beginning of the chapter, the studies 

were presented here due to their relevance and similarities with the planned study on 

Wärtsilä. All the three studies were focused on employees and knowledge sharing and 

they included Web 2.0. In addition, other studies investigating knowledge sharing 

determinants were considered too in order to gain a rich understanding of the factors. 

Instead of listing out the studies in detail, the purpose is to classify the most significant 

results. Based on the quantity of the articles and interfaces with the studies of Ardichvili 

et al. Tohidinia & Mosakhani and Paroutis and Al Saleh some factors can be pointed out 

as key determinants affecting employees’ use of social media (table 3). 

 
Table 3: Key Factors Affecting Knowledge Sharing 
 
Factors Empirical Studies  
Expected 
benefits  

Antikainen et al. 2010; Ardichvili et al. 2003; Hara & Hew 2007; Jeppesen & Frederiksen 
2006; Lin 2007; Paroutis & Al Saleh 2009; Rolland & Kaminska Labbé 2008; Tohidinia & 
Mosakhani 2010 

Trust issues Al Alawi, Al Marzooqi & Mohammed 2007; Ardichvili et al. 2003; Cheng, Yeh & Tu 
2008; Lai & Lee 2007; Lin et al. 2009; Paroutis & Al Saleh 2009 

Managerial 
implications 

Ardichvili et al. 2003; Jeppesen & Frederiksen 2006; Lai & Lee 2007; Lin 2007; Paroutis & 
Al Saleh 2009; Zboralski 2009; Tohidinia & Mosakhani 2010 

 

The key determinants include personal benefits, trust issues and managerial 

implications. These factors seem to appear frequently in the research tradition and they 

were highlighted in the studies of Ardichvili et al. Tohidinia & Mosakhani and Paroutis 

and Al Saleh. Instead, technological factors were often considered with only marginal 

influence on knowledge sharing. Different technological tools are all useful in 

supporting and inspiring knowledge sharing. Still, in the end the decision of employees 

to contribute to organizational knowledge sharing is more dependent on individual or 

organizational factors, than on the technological aspects as such. (e.g. Coakes 2006; 

McDermott 1999; Paroutis & Al Saleh 2009, 54.) Therefore, the personal and 
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organizational factors are considered as the principal groups influencing knowledge 

sharing behavior. When planning the questionnaire on Wärtsilä, the majority of the 

questions consist of personal and organizational factors.  

 

 

4.2 Classifying the Factors 

The previous chapter presented the relevant empirical research tradition concerning 

social media and knowledge sharing. The attempt is now made for classifying the 

discovered empirical results based on the three groups of earlier literature. The 

following figure presents the discovered knowledge sharing factors according to the 

three groups of personal, organizational and technological factors (figure 5). The 

identified key factors benefits and costs, trust issues, and managerial implications are 

described below. 

 
Figure 5: Determinants of Knowledge Sharing When Using Social Media 
 

Factors  Description 

Benefits  Personal and collective utilities 

Costs  Time  
Negative impacts on professional image  

Trust Issues  Lack of trust and fear of misuse and critics 

Experience and skills with 
technology 

Frequency in using Web 2.0 in private life 
Frequency in using Internet for working purposes 
Skills in using company’s social media tools  

Understanding of responsibilities  Understanding of the company’s social media tools 
as part of responsibilities  

Managerial Implications  Managers’ activeness 
Scope of training possibilities for the employees  
Organizational guidelines for using social media 

Organizational Culture  Colleagues’ activeness 
Dependency in decision-making 
Dependency in distributing time for working tasks 
Collaboration in and across business units  

Web 2.0  User-friendliness of company’s social media tools 

 

 

a) Personal Factors. The personal factors cover expected benefits and costs, trust 

issues, experience and skills with technological tools and understanding of own 

Technological 
Factors 

Organizational 
Factors 

Personal 
Factors 
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responsibilities. Benefits as key factors include both personal and collective 

utilities. Personal benefits include for instance the facilitation of daily work and 

collective utilities refer to the usefulness of the contributions to the community. 

On the other hand, costs refer to employees’ harmful expectations such as time 

and negative impacts on professional image. Trust-related issues on the other 

hand include the lack of trust in the content of social media as a reliable source, 

fear of others misusing the shared information and fear of providing wrong or 

faulty information. 

 

b) Organizational Factors. Organizational factors include managerial implications 

and organizational culture. Managerial implications as the third key factor cover 

the responsibility of providing sufficient training, giving positive feedback, 

valuing contributions, participation and organizational guidelines for using 

social media tools. Organizational culture on the other hand emphasizes 

feedback and valuing contributions by colleagues, participation of colleagues, 

and the level of collaboration in and across business units. In addition, the level 

of hierarchy is measured in terms of employees’ dependency in decision-making 

and dependency in distributing time for different working tasks. 

 

c) Technological Factors. Technological factors refer to the company’s social 

media tools. Given that the technological factors do not form the central focus of 

this study, the only aspect considered is the user-friendliness of the company’s 

social media tools. 

 

Overall the presented factors can be considered as both as motives and barriers, 

depending on the point of view. That is, the assumption is that the factors can increase 

employees’ use of social media and decrease it. For instance, managers can take a 

supportive role in encouraging employees and by showing an active example. Similarly, 

managers’ passive role can be interpreted as a barrier for their subordinates’ behavior. 

 

Many of the identified aspects represent multidimensional factors (Riege 2005). This 

means that some of the factors could be placed under one of the other groups as well, 

depending on the perspective. For instance, experience and skills with technology 

includes aspects that could be argued to represent similarities with technological factors. 
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Or on the other hand, understanding the company’s social media tools as a 

responsibility is not necessarily an individual factor, but it could be argued to represent 

an organizational factor. The classifying of the determinants in three groups is not a 

fixed theoretical model or rule. On the contrary, the presented factors have been 

collected based on the research tradition and summarized into a figure, in order to 

systemize and facilitate the future research. After all, when analyzing the research 

results it is possible to investigate interdependencies not only in relation to the 

dependent variable social media, but among the influencing factors as well (see chapter 

7.4.2). 

 

In the end, it should be stressed that the presented figure is unlikely to cover all the 

possible factors affecting employees’ use of social media. For instance, it could be 

argued that there are other factors between the personal and organizational group that 

should be taken into consideration. However, the chosen factors can surely be justified 

given their position in the literature and research tradition. Based on the extensive 

mapping of the existing studies and theoretical perspectives, the factors presented above 

are assumed to represent an eligible focus for this thesis.  

 

 

5. Employees and Knowledge Sharing: Case Wärtsilä 

In the previous chapters the theoretical framework has been presented in terms of the 

two central components of the study, that is, social media and knowledge sharing. In 

this chapter the case organization Wärtsilä is brought into focus.  

 

 

5.1 Brief Overview of Wärtsilä Corporation 

Wärtsilä defines itself as “a global leader in complete lifecycle power solutions for the 

marine and energy markets” (Wärtsilä 2009a, 18). Wärtsilä is a Finnish listed company 

and domiciled in Helsinki. Wärtsilä has more than 18.000 employees in 70 countries 

around the world (ibid., 6; 18). Table 4 summarizes the key figures of the company 

from 2009.  
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Table 4: Key Figures of Wärtsilä 
 

Key Figures 2009  
Net sales  5.260 million €  
Operating Income  638 million €  
Order intake  3.291 million €  
Order book  4.491 million €  
Personnel  18.541  
Note: Based on Wärtsilä 2009a 

 

Wärtsilä can be divided in three major business groups: Ship Power, Power Plants and 

Services (Wärtsilä 2010a). Ship Power refers to ship power solutions including engines, 

generating sets, reduction gears, propulsion equipment, automation and power 

distribution systems as well as sealing solutions for the marine industry. Power Plants 

include Wärtsilä’s solutions for base load power generation, grid stability and peaking, 

industrial self-generation as well as for the oil and gas industry. Finally, with the aid of 

the business group services Wärtsilä supports its customers throughout the lifecycle of 

their installations by optimizing efficiency and performance. The net sales of each 

business unit are presented in table 5.  

 
Table 5: Net Sales by Business Units 
 
Business Unit Net sales 2009 

Wärtsilä Ship Power  1.767 million €  

Wärtsilä Services  1.830 million €  

Wärtsilä Power Plants  1.645 million €  
Note: Based on Wärtsilä 2009a 

 

Wärtsilä’s history can be traced back to the year 1834 when the governor of the county 

of Karelia approved the construction of a sawmill in the municipality of Tohmajärvi 

(Wärtsilä 2010b). During the 20th century Wärtsilä extended its business area. Thanks to 

constant strategic acquisitions, joint ventures and alliances, Wärtsilä´s business portfolio 

grew and transformed the company into a leading global player (particularly Wärtsilä 

2010b; additionally Becker 2008, 8). As the current decade comes to a close, Wärtsilä is 

being affected by the global financial crisis. Nevertheless, in 2009 Wärtsilä succeeded 

especially in terms of delivery volumes and Wärtsilä was for the first time listed among 

the 100 most sustainable corporations in the world (Wärtsilä 2009a, 3-11). 
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5.2 Wärtsilä’s Intranet Compass 

In 2006 Wärtsilä launched a project with the objective of replacing the existing 50 

separate intranets with one global intranet titled Compass (Terhi 2009, 49-54). The 

establishment of the corporate intranet had several purposes for Wärtsilä. With the aid 

of one global intranet and in accordance with the company’s visual identity guidelines 

the purpose was to support the idea of one Wärtsilä. Additionally, an important goal 

was to better support the daily work, cross-company communication and knowledge 

sharing with different communication facilities (Terhi 2009, 51). Whereas the majority 

of employees did not use the previous local intranets on a daily basis, the purpose was 

to establish Compass as a common communication channel for all employees across the 

world (Terhi 2009, 49-54). 

 

After the establishment of Compass in April 2008, studies on employees’ opinions and 

use of the intranet have been conducted (Terhi 2009; Wärtsilä 2009b). Based on the 

survey results from 2009, over 90 % of the 451 respondents visited the new intranet on 

a daily basis and the average grades given to Compass were higher than for the old local 

intranets (Terhi 2009, 77-98). Thus, it is justified to argue that Compass has established 

a foothold as a daily information source for Wärtsilä’s employees. 

 

Wärtsilä’s intranet can now be briefly evaluated in terms of the three essential 

challenges related to intranets, that is, language issues, access and content of the 

intranets (see chapter 2.1.4). First, English is the corporate language of Wärtsilä and 

thus the essential language used in Compass. However, local country level sites of 

Compass can have content in the local language if the local company chooses to and has 

enough resources. In total 22 languages are used at some level in Compass (Terhi 

2010). Nevertheless, according to the survey conducted in 2009, the majority of the 

respondents had good skills in English or it was their mother language (Terhi 2009, 38; 

98). Second, the majority of Wärtsilä’s employees have regular access to computers and 

to the company’s intranet. There are approximately 13.000 PCs in Wärtsilä and almost 

the same amount of users with user accounts (Terhi 2010). In addition to the user 

account, it is necessary to consider the quality of line speed. Based on the study 

conducted in 2009, the majority of the respondents were pleased with the line speed and 

with the time of uploading pages. Problems with the line speed were only pointed out 
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by some employees in a few smaller locations. (Terhi 2009, 71-73.) Third, the quality 

and structure of an intranet represent essential aspects. The survey results from 2009 

indicate that the structure of Compass pleases the majority of the respondents and that it 

is easier to find information in Compass than in the previous local intranets. However, 

in the survey some respondents showed dissatisfaction with the new structure of the 

intranet, given that they were used to navigating in the previous local intranets. (ibid., 

63-68.) 

 

Based on the basic information and previous study results, Compass seems to represent 

an eligible example of an intranet for the focus of this thesis. It can be argued that there 

are no essential technical or structural barriers hindering the use or access to the social 

media functionalities of Compass. Still it is necessary to define the target group of this 

study on those employees who have regular access to computers and an individual user 

account. That is, the target group consists of approximately 13.000 employees. 

 

 

5.3 Social Media Functionalities of Compass 

Collaboration and knowledge sharing has been defined as one of the major goals of 

Compass (Niemi 2010; Terhi 2009, 51). Even though some of the social media 

functionalities had existed in the old intranets (e.g. blog), the launch of Compass 

introduced several new functions (Terhi 2009, 51). During the past two years the 

establishment of new collaboration tools has been supported actively. Online training 

sessions are provided for employees and internal social media guidelines have been 

published to advise and provide orientation for the employees. Additionally, 

collaboration as a key function of Compass has been repeatedly promoted by internal 

news and banners (Terhi 2010). 

 

Compass includes several features that might be defined as social media tools. This 

thesis focuses on four applications of Compass, given that they all embody the key 

characters of social media. Additionally, another important criterion is the ability of 

each feature to support versatile knowledge sharing. Considering that in this study 

knowledge sharing is defined as a process that includes knowledge collection and 

knowledge donation, both aspects should be supported by the chosen social media tools. 
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Consequently, Wärtsilä Wiki, We Are the Doers Blog, Workspaces and Compass 

Profiles form the central focus of the study in this thesis. The chosen tools are called as 

Compass Collaboration Features, a term that has been used internally at Wärtsilä 

(Terhi 2010).  

 

Wärtsilä Wiki 

Wärtsilä Wiki was launched in 2008. The purpose of Wärtsilä Wiki is to provide a 

platform where employees can share relevant information. Everyone with access to 

Compass has contributor rights and can add, edit or delete items (Terhi 2009, 30). 

 

We are the Doers Blog 

We Are the Doers Blog (abbr. Doers Blog) was launched in 2006. The purpose of Doers 

Blog is to provide a platform for Wärtsilä employees where they can write and comment 

together on different topics related to their daily working environment (Becker 2008, 

61). The Doers Blog permits all employees who have user accounts and access to 

Compass to add their own blog posts and upload pictures for everyone to view (Terhi 

2009, 30). 

 

Workspaces 

Workspaces were put into operation in March 2009 (Terhi 2009, 30). The purpose of 

Workspaces is to support teamwork and collaboration in different scenarios. 

Workspaces are divided in project and team Workspaces and they include the 

functionalities of announcements, calendar, shared documents, tasks and links. The 

main objective is to provide a platform for groups of employees (varying from five to 

one hundred) where they can work on documents, share and assign tasks and above all, 

collaborate efficiently. Compass Team (internal communications) grants Workspaces 

and creates them (Terhi 2010). Workspaces can be placed under content communities. 

Shared videos, photos or other content form the essential basis of a content community. 

In the case of Wärtsilä, Workspaces are created based on a project or team and the 

members are glued together by the content shared at their Workspaces. 

 

Compass Profiles  

The enhanced Compass Profiles were established in June 2010. The key objective of 

Compass Profiles is to support internal networking and knowledge sharing (Niemi 
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2010; Terhi 2010). Compass Profile consists of a variety of functions. In the Activity 

page employees can share a status update by microblogging a short comment. In the 

Personal Site employees can check status updates posted by others. In the Profile page 

employees can edit their personal information and describe their areas of expertise and 

professional background. Employees can add other colleagues to their Network by 

following them. On the Personal Site employees can have a better chronological view of 

their Network’s status updates.  Additionally, employees can add tags to their profiles of 

chosen areas. Finally, in relation to Compass Profiles the new People Search function 

should be pointed out. Compass Profiles with tagging and People Search make it easier 

to find the right professionals efficiently. Compass Profiles can be pointed out as an 

example of social networking. By giving each employee an enhanced profile, 

employees can better connect with colleagues from all over the world and share their 

ideas and knowledge with each other.  

 

When analyzing different categories of social media, it has been noticed how difficult it 

might be to place one tool under one category. Instead of placing the four Compass 

Collaboration Features under firmly defined categories, it is more important to 

recognize the typical characteristics of social media: openness, participation, 

community and connectedness. Doers Blog, Wärtsilä Wiki, Workspaces and Compass 

Profile embody these key aspects of social media. As discussed in chapter 3.1 

knowledge sharing is understood in this thesis as the collection and donation of 

information, opinions, ideas and expertise. Compass Collaboration Features represent 

practical examples which support versatile knowledge sharing. 

 

 

5.4 Empirical Studies on Compass 

Based on the description of the previous chapter, Doers Blog, Wärtsilä Wiki, 

Workspaces and Compass Profile were described as facilitators of internal knowledge 

sharing. In the following Compass Collaboration Features are analyzed in terms of the 

background statistics and existing research results. 
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5.4.1 Background Statistics 

Regarding the use of Compass, the survey results from 2009 indicate that over 90 % of 

the respondents visit the intranet on a daily basis (Terhi 2009, 98). However, when 

considering Compass Collaboration Features and the total personnel of Wärtsilä, the 

percentage of active users is significantly lower. In fact, only a small amount of the 

personnel has contributed to Compass Collaboration Features (table 6). 

 
Table 6: Statistics on Compass Collaboration Features 

Compass Collaboration Features  Statistics 28.9.2010  

Wärtsilä Wiki  692 wiki pages 

Doers Blog  55 blog posts  
(89 comments)  

Workspaces  632 Workspaces 
(Team: 439; Project 193)  

Compass Profile  1704 Personal Sites 
Note: Based on Terhi 2010 

 

Wärtsilä Wiki has some 692 wiki pages, that is, 692 topics have been created (Terhi 

2010). The statistics indicate that a significant amount of employees are still unaware or 

not using the feature. It is probable that whereas many employees use Wärtsilä Wiki for 

knowledge collection, only small amount of employees have contributed to the content 

by adding a definition themselves. Doers Blog includes 55 blog posts and 89 comments. 

Clearly, Doers Blog has been updated by a small number of employees during its 

history from 2006 until 2010. Currently there are 632 Workspaces that include between 

five and one hundred employees. Additionally, many employees are members in several 

Workspaces. When compared with Wärtsilä Wiki and Doers Blog, Workspaces seem to 

reach a relatively large amount of Wärtsilä’s employees. The new enhanced Compass 

Profiles were launched only in June 2010. By August 2010 there were already 600 

Personal Sites and by September 2010 the amount had increased to 1704. Additionally, 

more and more status updates are published when employees are getting familiar with 

the new feature. (Terhi 2010.)  

  

Based on the user data and previous study results few important conclusions can be 

made. Clearly there are still many employees, who are not using the features. Hence, it 

seems that Wärtsilä represents an interesting case organization in order to investigate 
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the research question of the thesis. What factors affect employees’ use of social media 

for knowledge sharing? Why some employees are actively sharing knowledge with the 

aid of Compass Collaboration Features, whereas other employees never use these tools? 

 

5.4.2 Factors Affecting the Use of Compass Collaboration Features 

When investigating a research question with quantitative methods, there is often 

qualitative data available to use as a basis for the study. In the case of Wärtsilä, relevant 

research results can be retrieved from a study conducted in 2009 (Wärtsilä 2009b). 

 

Infor Ltd. conducted an online survey entitled the ComBaro Survey for Wärtsilä’s 

employees in autumn 2009 (Wärtsilä 2009b). Besides using systemized questions, the 

survey included an open question regarding the social media. Employees were requested 

to write their comments concerning Doers Blog, Wärtsilä Wiki and discussion boards. 

In total 753 employees posted an answer. The majority of the answers were short 

comments such as “good” or “not useful”. However, some respondents referred to 

factors affecting their use of the features. The purpose is to highlight comments related 

to the three groups of personal, organizational and technological factors in order to 

compare similarities with the research tradition (figure 6). 

 
Figure 6: Combining the Existing Results on Compass with the Research Tradition 
 

Factors  Comments  

Benefits  “Very informative and helpful”  
“Perfect help for my daily work” 

Costs  “ I don’t have the time to do these kind of activities” 

Trust Issues  “I don’t trust the information”  

Experience and skills with 
technology 

“I don’t know how to use them”  

Understanding of 
responsibilities  

“Accessing these functionalities are not in 
my job description”  

Managerial Implications  “Participation to them should be rewarded”  

Organizational Culture   ” Not too many people seem to know about 
these things”  

Web 2.0  “It is not very friendly to use, it is too complex”  
 Note: Based on Wärtsilä 2009b 

 

Technological 
Factors 

Organizational 
Factors 

Personal 
Factors 
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a) Personal factors. In personal factors, similar comments were identified as the 

research tradition had suggested. Whereas some employees pointed out their 

satisfaction with the tools in their routine work, others evaluated that the 

functionalities required too much time. Additionally, trust issues and technical 

skills were mentioned. Finally, an interesting comment was found that supported 

the importance of how employees understand their responsibilities. Clearly, the 

use of social media is not automatically included in individual responsibilities. 

 

b) Organizational factors. In organizational factors similarities were found with 

the research tradition. For instance, the necessity of rewarding employees’ 

contributions was mentioned. Additionally, issues related to the organizational 

culture were commented on such as how few colleagues are using the tools at 

the moment.  

 

c) Technological Factors. Finally, problems with the user-friendliness of the tools 

were pointed out. That is, the same technological aspect was commented on, that 

had emerged in the research tradition. 

 

To conclude, Wärtsilä’s employees seem to support similar findings as presented in the 

literature. Matching comments were found in relation to the three groups of personal, 

organizational and technological factors. Thus, figures five and six are used as an 

orientation when planning the questionnaire on Wärtsilä’s employees. 

 

5.4.3 Implications 

After presenting Compass Collaboration Features and the existing empirical data 

concerning their use at Wärtsilä, a few conclusions should be pointed out. First, 

Wärtsilä Wiki, Doers Blog, Workspaces and Compass Profiles can be pointed out 

examples of social media supporting both knowledge collection and knowledge 

donation. Additionally, it can be argued they support the interaction between explicit 

and tacit knowledge according to the SECI model. In the case of socialization, Compass 

Collaboration Features can provide platforms for creating connectedness and mutual 

trust. Hence, by enabling shared experiences, new tacit knowledge is created. In relation 

to externalization, for instance Wärtsilä Wiki can support formulating rough ideas into 
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more concrete definitions. As a conclusion, tacit knowledge becomes crystallized and it 

is made explicit. In connection to combination, tagging and search functionalities enable 

transferring explicit knowledge from one area to another inside of the organization. 

Finally, in relation to internalization, the features can provide platforms for the sharing 

of information, manuals and experiences of use for other colleagues. Thus, explicit 

knowledge can be shared throughout the organization and converted into tacit 

knowledge by employees. Overall, Compass Collaboration Features can be argued to 

represent technological tools enabling versatile knowledge sharing. After combining the 

features with the central concepts of social media, knowledge sharing and the 

theoretical framework, it is possible to concentrate on the analysis of the formulated 

research question. The statistics together with the previous studies on Wärtsilä’s 

employees provide a rich basis for drawing conclusions. 

 

Based on the existing statistics, Wärtsilä’s employees can be roughly divided as active 

and passive contributors of Compass Collaboration Features. Whereas some of the 

employees have contributed to Compass Collaboration Features, others are unaware of 

the existence of the features or they have only visited the main pages of them. Thus, it 

can be argued that there are different factors both supporting and hindering the 

employees’ use of Compass Collaboration Features. 

 

Paroutis and Al Saleh (2009, 55) suggest that the motives and barriers should be 

investigated in groups according to users and non-users of the social media functions. It 

is especially important that factors considered principally as motives or principally as 

barriers should be addressed to the corresponding user groups. Therefore, factors 

identified as motives (benefits) are investigated in relation to active contributors, 

whereas factors identified as barriers (costs and trust issues) are examined in relation to 

passive contributors. By analyzing the factors according to the employees’ experience 

with the social media tools, illogical and confusing questions can be avoided. For 

instance asking non-users about different benefits resulting from the use would make 

little sense. Other factors are investigated among all respondents. For instance, the 

strong association of managers’ activeness and employee’s use of social media is 

interpreted with twofold consequences: as a motive (high activity and frequent use of 

the features) and as a barrier (low activity and infrequent use of the features). 

 



46 
 

 

6. Research Methods and Study Design 

The following chapter consists of the research methods applied in the case study on 

Wärtsilä. By explaining the methods, study design, sampling, and methods, a relevant 

groundwork for the analysis of the results is provided. 

 

 

6.1 Quantitative Methods 

One of the most basic principles in research is the division between quantitative and 

qualitative methods (Walliman 2006, 36). Given that quantitative and qualitative 

research implies the use of different methods of data collection and analysis, the 

decision regarding the research methods is often made in the beginning of the research. 

However, it should be stressed that neither qualitative nor quantitative methods can be 

declared as universally “better” or “worse”. The chosen methods should be based on the 

research question. That is, it is important to choose the most eligible method in order to 

investigate the research problem (Brosius & Koschel 2005, 19-20). 

 

The study on Wärtsilä applies quantitative methods. The quantitative approach can be 

justified by two essential arguments. First, quantitative methods are usually used, when 

the research area has already been previously studied and previous findings are 

available (ibid., 20). In previous chapters several empirical studies and articles in 

relation to social media and knowledge sharing were presented. Even though the 

majority of the studies stress the new character of the research topic, it can be argued 

that the presented studies provide a significant base of relevant findings. Thus, the 

research topic of knowledge sharing and social media can be argued to be new, but at 

the same time several articles have been published in a short period of time. Plenty of 

the analyzed studies represent qualitative research. In fact, it has been suggested that the 

knowledge sharing facilitators and barriers should be investigated with the aid of 

quantitative methods in the future (e.g. Antikainen et al. 2010, 114). 

 

The second argument concerns the case organization of the study. As discussed in 

chapter 5.4.2, employees’ comments and opinions concerning the social media tools 

were analyzed as qualitative data (Wärtsilä 2009b). Thus, this existing qualitative data is 

used as a basis when planning the new study on Wärtsilä’s employees (Walliman 2006, 
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54). In the literature it is pointed out that in order to verify qualitative research findings 

among a larger population, quantitative methods are needed (Brosius & Koschel 2005, 

20). Therefore, given that there is qualitative data available concerning the case 

organization, it is justifiable to investigate the research topic with the aid of quantitative 

methods. 

 

 

6.2 A Case Study Design and Sampling 

The intended study is planned as a case study on Wärtsilä’s employees. First, it should 

be pointed out that quantitative methods are eligible in case study designs (Wallimann 

2006, 46). A case study refers to a study design in which one example or a small 

number of examples are chosen in order to study them in detail within their own context 

(ibid., 45). Wärtsilä was chosen as the case organization, given that it represents an 

eligible example to study the research question. First, Wärtsilä’s intranet Compass 

includes several social media applications that support versatile knowledge sharing. 

Second, employees have been identified to represent both active and passive users of the 

social media functionalities. Therefore, it is possible to investigate the influence of 

factors on employees who vary in their use of the features. 

 

It should be pointed out here that a case study design has important implications. In 

general, “no claim is made for generalizability” (Wallimann 2006, 45). In other words, 

the research findings based on the chosen organization are not automatically applicable 

to other organizations. However, it does not imply a lack of valuable research findings. 

Even though many empirical studies focus on one or a few case organizations, the 

results are applied when planning studies on other organizations. Similarly, the findings 

of the study on Wärtsilä support a deeper understanding of the new area of research. 

Thus, the results of this study can be taken as indicative that can be tested among other 

samples and organizations. 

 

When planning a survey or a case study, the objective is always to obtain a 

representative sample of the population. As Walliman (2006, 75) puts it “To be able to 

make accurate judgments about a population from a sample, the sample should be as 

representative as possible”. In this study, the target population consists of Wärtsilä’s 
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employees who have a user account and a regular access to computer (aprox. 13.000 

employees). These employees have all the technical prerequisites for using Compass 

and its social media tools in their working environment. Ideally in research the 

population should be clearly defined. Unfortunately in this case study some deficiencies 

must be taken into consideration. First, the target population is continuously changing 

(changes of the personnel) and therefore it is not possible to define the exact amount of 

employees. Second, there is no sampling frame including all the names and contact 

details of each element in the population. Instead, an agreement is made with Wärtsilä 

that a link to the survey is published in the opening page of Compass. Hence, all the 

subjects of the target population have an opportunity to participate in the survey. 

 

The best way to obtain a representative sample is to use probability sampling, which is 

based on random selection (Brosius & Koschel 2005, 72-73; Walliman 2006, 75-79). 

Random selection should guarantee that each element of the study (e.g. each employee) 

has an equal chance of being selected in the study. Given that the survey on Wärtsilä’s 

employees is published in the intranet to all employees using computers, the obtained 

sample is based on non-probability sampling and self-selection of the respondents. The 

obtained sample of this study is not based on chance alone, but on the subjective 

decision of each employee to participate on the survey. The problem with self-selection 

is that the sample consists of such employees who typically have stronger opinions than 

the general population and stronger motivation to participate (Burdess 2010, 99). Non-

probability sampling has much more limited use in research, given that definite 

statements about the population cannot be made. However, the non-probability 

sampling used in case of Wärtsilä can be justified by the following arguments. First, at 

the very early stages, researchers use non-probability sampling in order to gain a basic 

understanding of the key issues and to obtain a range of all the possible answers 

(Burdess 2010, 100). The research topic has so far been studied mainly with the aid of 

qualitative methods. Thus, by applying quantitative methods, new knowledge of the 

research topic is obtained. Second, when a sampling frame is not available, non-

probability sampling is still considered a valuable option (Burdess 2010, 100). In the 

case of Wärtsilä, the non-probability sampling is a justified choice, given that no 

sampling frame is available. 
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6.3 Method of Data Collection and Data Analysis 

The case study design permits multiple methods of data collection (Wallimann 2006, 

46). The case study on Wärtsilä is conducted with the aid of an online survey. Survey is 

a typical method of data collection used in social sciences. In a survey, researchers 

sample a population into a miniature and ideally representative version of the 

population. In general, surveys are done to describe, compare and predict knowledge, 

attitudes and behavior among citizens, employees, students or other groups of people 

(Fink 1995, 4).  

 

On the other hand, online survey is an especially eligible method of data collection, if 

the study population is clearly defined and easy to reach with the aid of an electronic 

questionnaire. Online surveys are often used to study the employees of a firm or the 

students of a university, presuming that all members of the study population are 

reachable electronically (Brosius & Koschel 2005, 122). Therefore, in order to 

investigate Wärtsilä’s employees, an online survey represents an adequate method of 

data collection. Thanks to the cooperation of Infor Ltd. the electronic questionnaire was 

created with the software Webropol. 

 

Generally, online surveys represent both advantages and disadvantages when compared 

with other methods (Brosius & Koschel 2005, 122-123). For instance, online surveys 

are affordable given that no interviewers are needed. Additionally, it should be 

highlighted how online surveys enable to data to be collected efficiently and link it 

automatically linked with database in excel or another program (ibid., 123). When 

investigating Wärtsilä’s employees, Webropol permits the storage of the answers as an 

excel file for later analysis. That is, when the data is saved, careless mistakes can be 

avoided.  

 

The lack of control represents a deficiency of online surveys. In an online survey the 

researchers are unable to control the situation in which the questionnaire is filled and 

who actually completes the questionnaire (ibid., 122-123.) However, the study on 

Wärtsilä distinguishes itself from typical email surveys. The link to the survey cannot 

accidentally be sent to non-existing email addresses, but accessed to only through the 
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company’s intranet. Thus, only Wärtsilä’s employees with user accounts are able to 

follow the link to the survey. 

 

6.3.1 Components of the Questionnaire 

The questionnaire includes a total of 8 pages. The questions used in this study include 

socio-demographic questions, questions on the use of Compass Collaboration Features, 

and questions on the factors concerning the use of the features (appendix 2). A 

considerable amount of time was dedicated for optimizing and formulating the 

questions in cooperation with Wärtsilä. The questionnaire was tested by both external 

people and by employees of Wärtsilä. The option “Cannot say” was chosen principally 

only for those questions, in which respondents might truly not know to answer. For 

instance, when asking the respondents about their managers’ behavior, the option 

“Cannot say” was offered. 

 

Socio-Demographic Data 

The questionnaire begins with two questions concerning business unit and country of 

placement. The remaining socio-demographic questions (working years at Wärtsilä, 

type of position, sex and age) are presented only at the end of the questionnaire. The 

reasons to divide the socio-demographic questions in two parts can be justified with two 

reasons. First, the two easy and quick questions on the first page take the function of the 

so called ice-breaker questions. The purpose is to motivate the respondents to contribute 

to the survey and not stretch them too much in the beginning. Additionally, some of the 

questions can be considered as sensitive (type of position and age) and therefore it is 

justified to place such questions in the end of the questionnaire (Brosius & Koschel 

2005, 108- 111). Thus, possible effects of the sensitive questions on other important 

questions can be avoided. The socio-demographic questions are measured with the aid 

of multiple choice questions adapted from previous a previous study (Terhi 2009). 

 

The Use of Compass Collaboration Features 

The use of Compass Collaboration Features was measured with the aid of a five-point 

Likert scale. The ratings included the options of never, less than once a month, monthly, 

weekly and daily. Table 7 illustrates the formulated questions measuring the use of 

Compass Collaboration Features as knowledge collection and knowledge donation. 
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Table 7: Measuring Compass Collaboration Features 
 
How often do you use the following Compass Collaboration Features? Minimum Maximum 
    
  Never Daily 
Compass Collaboration Features as Knowledge Collection 1 5 
Wiki: to view wiki pages   
Doers Blog: to view blog posts   
My workspaces: to view existing information   
People Search: to look for colleagues by using search criteria or by typing keywords   
Compass Profile of a colleague: to view his/her Activity, Profile or Network   
Your Personal Site: to view status updates made by others   
  Never Daily 
Compass Collaboration Features as Knowledge Donation 1 5 
Wiki: to create / edit wiki pages   
Doers Blog: to create / comment blog posts     
My workspaces: to add new information / edit documents     
Your Compass Profile: to edit your profile information     
Activity Page in your Compass Profile: to send status updates     
 

In addition to the detailed questions concerning the use of the features, the respondents 

were asked to characterize their average contributions to the features, varying between 

never, sometimes and daily (appendix 2, survey page 5). The function of the filter 

question is discussed in detail in chapters 7 and 7.3. 

 

Factors Affecting the Use of Compass Collaboration Features 

The factors (see appendix 1) are strongly based on previous research results and figures 

5 and 6. The factors are all measured with the aid of five-point Likert scale ratings, 

adapted from previous studies (Ardichvili et al. 2003; Paroutis & Al Saleh 2009 and 

Tohidinia & Mosakhani 2010) and qualitative data concerning Wärtsilä’s employees 

(Wärtsilä 2009b). Whereas the benefits were asked only to active contributors, the costs 

(lack of time, negative impacts) and trust issues were asked only to the passive 

contributors. All other factors were investigated in relation to all respondents. The 

independent variables are presented more in detail in chapter 7.3 

 

In addition to the variables above presented, the questionnaire included some additional 

questions. Some were added at the request of Wärtsilä, whereas others were initially 

planned to be included in the analysis of the thesis. Nevertheless, only the above 

questions were identified as relevant for verifying the research question. 
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6.3.2 Schedule and Procedure of the Survey 

The survey was conducted in Wärtsilä’s intranet Compass between 27.9.2010 and 

10.10.2010 with the title Compass Collaboration Survey. The time period was chosen in 

order to avoid typical holiday months in different countries (e.g. July or August). 

Additionally, by the end of September the latest Compass Collaboration Features such 

as Compass Profiles (with over thousand Personal Sites by September 2010) had 

already established a foothold.  

 

The news on the survey was published on Monday 27.9.2010 in the opening site of 

Compass with a banner “Contribute and win” (see appendix 3). Additionally, an 

updated banner of the questionnaire with the text “reply now” was published a few days 

before the questionnaire was closed. In total, 343 answers were obtained.  

 

6.3.3 Methods of Data Analysis 

First the data was looked through and necessary variable transformations were made. 

For instance, “cannot say” options were recoded as missing values. When forming new 

variables based on multiple items, the internal consistency or reliability is measured 

with the aid of coefficient alpha. In social sciences or in preliminary research the 

Cronbach’s alpha values should be above .5 (Alkula, Pöntinen & Ylöstalo 2002, 95-

100; Petersen 1994, 382; Schmitt 1996). When applying statistical methods, the 

significance of the results is reflected. Statistical significance is supported if the result is 

unlikely to have occurred by chance. The maximum p-value (p standing for probability) 

accepted in social sciences is 5 % (Walliman 2006, 118). Thus, if the p-value is greater 

than 0.05, the result is considered to have occurred by chance and it must be rejected 

(Heikkilä 2002, 206). 

 

The association between the assumed factors and the use of Compass Collaboration 

Features is measured with the aid of Pearson’s correlation coefficient (shortened as 

Pearson’s r). Correlations are calculated in order to verify the direction and strength of 

the association. When the dependent values (use of Compass Collaboration Features) 

decrease as the independent values (factors) increase, there is a negative association 

between the variables and thus Pearson’s r lies between -1 and 0. When the dependent 

values increase as the independent values increase, there is a positive association 
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between the variables and thus Pearson’s r lies between 0 and +1. (Burdess 2010, 161.) 

In order to evaluate the strength of the relationship between two variables, that is, the 

effect size, the criteria by Cohen is applied (1988). Correlation coefficients between 

0.10-0.29 are considered as small effect size, 0.30-0.49 as medium, and >0.50 as large 

(Cohen 1988, 115.116). Whereas correlations build an essential basis for the analysis, 

they cannot explain the causality between the variables (Heikkilä 2002, 206; 246). In 

order to identify a causal relationship between the factors and the use of social media, 

further statistical methods are needed. 

 

Based on the identified significant correlations, a principal component analysis (PCA) is 

conducted. PCA is often categorized in different statistical software under factor 

analysis, but strictly defined it represents a different extraction method and other 

conceptual differences to factor analysis (Costello & Osborne 2005, 1-3). The main 

objective of PCA is to be able to reduce a large number of interrelated variables by 

transforming them into uncorrelated components (Jolliffe 2002, 1).These components 

should then account for most of the variance in the observed variables. The variables are 

placed under the components both based on their component loadings and based on 

their contentual match with each other. As a result, the principal components may be 

used as predictor variables in the subsequent analysis. Another advantage of PCA is that 

it is also used in order to avoid multicollinearity, given that the formed components are 

uncorrelated with each other (Heikkilä 2002, 247-248; Jolliffe, 2002, 1). Here the 

purpose is to reduce the variables into components, which can be then be used in the 

following statistical analysis. 

 

Finally, causality between the independent and dependent variables can be verified with 

the aid of the multiple linear regression analysis (Freund, Wilson & Sa 2006). It can be 

described as a statistical method which aims at discovering the best combination of 

independent variables in order to explain one dependent variable (Heikkilä 2002, 236-

237). Thus, the purpose here is to find the best combination of factors which are able to 

explain the use of social media. The R square, significance of the model, (p  0.05), and 

finally the standardized coefficients (Beta-values) are interpreted. 
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7. Analysis of the Results 

The analysis of the result serves two main purposes. First, the profile of the respondents 

and the independent and dependent variables are presented in a descriptive analysis. 

Second, the research question of the thesis is investigated with the aid of more complex 

statistical methods including correlations, principal component analysis and multiple 

regression analysis. It should be highlighted again that when analyzing the influence of 

the independent variables on the use of social media, some of the variables need a 

special treatment. As discussed in chapter 5.4.3, it is meaningful to investigate the 

influence of benefits in relation to active users, whereas the influence of costs and trust 

issues is investigated in relation to passive users. The procedure of the analysis is 

explained in detail in the following chapters. 

 

 

7.1 Descriptive Analysis – Profile of the Respondents  

In table 8 the profile of the 343 respondents is illustrated in terms of their gender, age, 

business unit and corporate functions, type of position, working years at Wärtsilä and 

continents. Additionally, in terms of the business unit and continents, comparison with 

the personnel can be made based on Wärtsilä’s Interim Report (Wärtsilä 2010c). 

 

As illustrated in table 8, the majority of the respondents represent European countries 

(77 %). 14 % of the respondents are from Asian countries and the rest of the 

respondents from African and American countries and from Australia. The proportions 

of the continents do not completely match with the accurate data concerning the 

personnel (Wärtsilä 2010c, 6). Whereas European countries are overrepresented, the 

survey should have included more respondents from Asian countries. Additionally, in 

terms of the business units, the respondents are off balance with the accurate data 

concerning the total personnel (Wärtsilä 2010c, 6). Whereas the survey included too few 

respondents from the unit services (48 %), the employees of the unit Corporate 

Functions are strongly overrepresented (17 %). Nevertheless, it can be summarized that 

the survey includes demographically employees from all age categories and that the all 

the types of positions are represented in the data (table 8). Further details concerning the 

represented countries can be found in appendix 4 A. 
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Table 8: Profile of the Respondents (N= 343) 
 
  Sample Total Personnel (September 2010) 

Demographic characteristics Frequency Percentage Percentage 

Gender       
Female 87 25,4   
Male 253 73,8   
Missing values 3 0,9   
Age       
< 25 6 1,7   
25-34 142 41,4   
35-44 118 34,4   
45-54 62 18,1   
55-64 14 4,1   
>64 1 0,3   
Business Unit       
Ship Power 31 9,0 5,5 
Power Plants 29 8,5 4,8 
Services 164 47,8 63,0 
Industry Operations 59 17,2 24,6 
Corporate Functions 60 17,5 2,2 
Type of position       
Executive manager 11 3,2   
Manager 98 28,6   
Specialist 109 31,8   
Office worker 115 33,5   
Industrial worker 2 0,6   
Trainee 7 2,0   
Missing values 1 0,3   
Working years at Wärtsilä       
<1  16 4,7   
1-3 ye 117 34,1   
4-9 y 105 30,6   
10-15 y 57 16,6   
16-20 19 5,5   

>20 29 8,5   
Continent       
South America 8 2,3   
Australia 3 0,9   
North America 17 5,0   
Asia 49 14,3 31,0 
Europe 264 77,0 57,0 
Africa 2 0,6   

Data concerning total personnel adapted from Wärtsilä 2010c, 6   
   

It should be stressed that whereas the Interim Report concerns the total personnel of 

Wärtsilä’s employees, no accurate data is available concerning the target population, 

that is, 13.000 employees with user accounts. It is impossible to evaluate exactly, how 

well the sample represents the target population. Nevertheless, based on the data of the 

Interim Report, some significant unbalances were observed. Therefore, it must be taken 

into consideration that the sample probably does not build a fully representative 
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miniature of the target population. Considering that the sample is based on self-selection 

of the respondents, the deficiencies of the sample are understandable. As a conclusion, 

no definite statements about the target population can be made. Instead, the results are 

interpreted cautiously and they are taken only as indicative in relation to the whole 

target population.  

 

 

7.2 Compass Collaboration Features as Dependent Variables 

Wärtsilä Wiki, Doers Blog, Workspaces and Compass Profiles form the focus of the 

study. The use of these social media applications was measured both in terms of 

knowledge collection and knowledge donation (see 6.3.1). On the other hand, the 

theoretical framework suggests that knowledge collection and knowledge donation 

together form knowledge sharing. Thus, three central variables are formed: Compass 

Collaboration Features as knowledge collection, knowledge donation and based on the 

two previous variables Compass Collaboration Features as knowledge sharing. The 

internal reliability is supported with Cronbach’s alphas of .78, .64 and .80 (table 9). 

 
Table 9: Presenting the Dependent Variables 
 
Compass Collaboration Features as N Minimum Maximum Mean Cronbach's  
Knowledge Collection 343 1.00 4.33 2.2 .78 
Knowledge Donation 343 1.00 3.40 1.6 .64 
Knowledge Sharing 343 1.00 3.70 1.9 .80 
 

When considering the rounded figures, respondents use Compass Collaboration 

Features on average less than once a month for both knowledge collection and 

knowledge donation. Nevertheless, the features are used in average more often for 

knowledge collection than for knowledge donation. The difference seems logical when 

considering the amount of effort that both require. It is easier to view wiki pages or read 

blog posts, than to make own contributions. Whereas the use of the features for 

knowledge collection and knowledge donation are used in order to investigate 

correlations between the independent variables, the use of the features for knowledge 

sharing represents the main dependent variable which is used in the multiple regression 

analysis. 
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7.3 Presenting the Independent Variables 

In total 16 variables are expected to influence the use of Compass Collaboration 

Features. As described previously, some of the independent variables are investigated 

based on user types. It is meaningful to investigate the influence of benefits in relation 

to active users, whereas the influence of costs and trust issues are investigated in 

relation to passive users (see chapter 5.4.3). Instead, all the other independent variables 

are analyzed in relation to the total amount of the respondents. Thus, before the 

independent variables are presented, in the following the division of the respondents as 

active and passive contributors is explained. 

 

The respondents were asked to evaluate their average contribution to the features 

varying between hardly ever, sometimes, and daily (appendix 2, Survey Page 5). 

Consequently, according to this filter question the respondents can be divided as passive 

contributors (never) and active contributors (sometimes and daily). The active 

contributors were asked about benefits (appendix 2, Survey Page 6a), and the passive 

users were guided to questions concerning costs and trust issues (Survey Page 6b). 

Table 10 illustrates the proportions of the active (43 %) and passive (54 %) contributors 

in the survey. 

 
Table 10: Respondents as Passive and Active Contributors  
 
Respondents  Frequency Percentage % 

Passive contributors  185 54 
Active contributors  146 43 
Missing values  12 3 
Total  343 100 
 

The division of the respondents as active and passive contributors does not only permit 

the analysis of the benefits, costs and trust issues according to the user types; instead, 

the filter question can be used in order to find contradictory answers among the data. By 

comparing the filter question with the use of the features for knowledge donation (see 

table 7), illogical responses can be eliminated from further analysis. For instance, if the 

average use of the features for knowledge donation resulted as 1.0 (never), the same 

respondent should not be categorized as an active contributor in the filter question. In 

total 12 respondents are excluded from the group of active contributors and recoded as 
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missing values (table 10). In case of passive contributors, no illogical responses were 

observed. After clarifying the analysis of the three independent variables, next the total 

quantity of the 16 influencing variables is presented in an overview (table 11). 

 
Table 11: Presenting the Independent Variables 
 

Variables N Minimum Maximum Mean Cronbach's 

Expected benefits* 146 1.8 5.0 3.5 .82 

Lack of time for contributing** 184 1.0 5.0 3.3  
Negative impacts on professional image** 184 1.0 5.0 2.6  
Trust issues** 184 1.0 4.7 2.7 .67 

Experience with social media in private life 341 1.0 5.0 3.4  
Use of Internet for working purposes 341 2.0 5.0 4.6  
Skills in using Compass Collaboration Features 309 1.0 5.0 3.5  
Compass Collaboration Features as responsibilities 295 1.0 5.0 2.8  
Managers’ activeness  275 1.0 5.0 2.7 .91 

Need for further training possibilities  294 1.0 5.0 3.7  
Guidelines for using social media  321 1.0 5.0 3.4  
Colleagues’ activeness 280 1.0 5.0 2.8 .91 
Dependency in decision-making  343 1.0 5.0 2.1  

Dependency in distributing time for working tasks 343 1.0 5.0 2.6  

Collaboration in and across business units  343 1.0 5.0 3.5 .57 
User-friendliness of Compass Collaboration Features 298 1.00 5.00 3.6  
* Active contributors, ** Passive contributors 

 

In the case of most of the independent variables, the minimum and maximum values 

vary between the 1 and 5. In case of the variable ”Use of Internet for working purposes” 

the minimum value is 2 (Less than once a month) and its mean is the highest (4.6, as 

rounded value: daily use). It should be mentioned that the variable “dependency in 

decision-making” was formulated in the questionnaire as “independency in decision-

making”. Thus, the new variable was created with the aid of a reversed scale of the 

original formulation.  

 

Finally, those variables which were formed based on multiple items should be briefly 

reflected. In total five independent variables are based on multiple items whose internal 

reliability is supported with Cronbach’s alphas varying from .57 and .91. The expected 

benefits were built on five items measuring personal benefits, usefulness of the 

contribution for others, facilitation of daily work, interaction with colleagues and finally 

the feeling of becoming part of a community. Trust issues were formed based on three 

items measuring the lack of trust in the content shared by others, concern of providing 
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wrong or faulty information, and concern of possible misuse of the content by others. 

Next, managers’ activeness and colleagues’ activeness were both formed based on three 

items measuring feedback, value of contributions and participation. Collaboration in 

and across business units was based on two items measuring colleagues’ cooperation in 

the business unit and cooperation between the different business units (see appendix 1). 

To summarize, the above presented 16 independent variables are expected to show an 

influence on the use of social media. 

 

 

7.4 Factors Affecting the Use of Social Media 

The central research question is verified in this chapter with the aid of several statistical 

methods. First, correlations between the use of social media and the influencing 

variables are investigated. Based on significant relationships, the quantity of the 

variables is reduced with the aid of the principal component analysis. Finally, according 

to the formed components, the causal relationship between the influencing variables and 

the use of social media is examined. 

 

7.4.1 Investigating the Correlations 

By investigating correlations to both knowledge collection and knowledge donation, 

some of the variables can be eliminated from further analysis. In total, the same five 

variables are observed with no significant correlations to knowledge collection or 

knowledge donation (appendix 4 B). In the following possible explanations are briefly 

discussed. The variables with significant correlations are chosen for further analysis and 

only discussed in detail later. 

 

First, it should be stressed that the expected costs (lack of time and negative impacts on 

professional image) and trust issues show no significant correlations. Based on 

numerous studies, trust issues were expected to negatively influence the use of the 

features. As a possible explanation, the role of Wärtsilä’s internal social media 

guidelines and training should be considered here. With the aid the internal guidelines 

and online trainings practical information and instructions have been provided to the 

employees. Consequently, guidelines and clear instructions concerning the use of 
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Compass Collaboration Features might have eliminated trust issues as potential barriers. 

Second, the scope of training possibilities shows no significant correlations with the use 

of Compass Collaboration Features. When analyzing the variable concerning further 

training possibilities, no differences between frequent and infrequent users were 

observed. Thus, the need for further training possibilities cannot be assumed to explain 

the infrequent use of Compass Collaboration Features. When considering that Wärtsilä 

has provided online trainings and guidelines for learning the features, the result seems 

understandable. Third, the dependency in decision-making shows no significant 

association to the use of Compass Collaboration Features. The result could be explained 

with the tradition of the global intranet and social media tools. During the past two 

years Compass and its features have been continuously promoted to the employees and 

many of them visit Compass on a daily basis (see chapter 5). Thus, it can be argued that 

employees feel free to use the features. Even though in the case of Wärtsilä these five 

variables emerge in no significant association to the use of social media, is must be 

remembered that surveys among employees of other organizations might show different 

results.  

 

Based on the significant correlations in relation to knowledge collection and knowledge 

donation, in total 11 variables are chosen for the analysis in relation to the main 

dependent variable, that is, Compass Collaboration Features as knowledge sharing 

(table 12). In order to highlight the statistical significance of the associations, the 

correlation is either supported or not supported in table 12. 

 
Table 12: Variables Correlating with Knowledge Sharing 
 
Compass Collaboration Features as Knowledge Sharing  

N 
Pearson's 
correlation Result 

Expected benefits  146 0,46**  Supported  

Experience with social media in private life  341 0.21**  Supported  

Use of Internet for working purposes  341 0.13* Supported 

Skills in using Compass Collaboration Features  309 0.36**  Supported  

Compass Collaboration Features as responsibilities 295 0.36**  Supported  

Managers’ activeness  275 0.30**  Supported  

Guidelines for using social media  321 0.33**  Supported  

Colleagues’ activeness  280 0.40**  Supported  

Dependency in distributing time for working tasks 343 0.10 Not supported  

Collaboration in and across business units  343 0.08 Not supported  
 User-friendliness of Compass Collaboration Features 303 0.28** Supported  

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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In table 12 in total 9 items out of the 11 variables are supported. Only the role of 

collaboration in and across business units and dependency in distributing time for 

working tasks must be rejected given that there is no significant association to 

knowledge sharing. In case of the latter, a possible explanation could be related to the 

nature of Compass Collaboration Features as optional tools. It can be assumed that the 

use of social media represents still an optional activity, which is not affected by how 

dependent employees are when regarding their time distribution for working tasks. The 

use of social media might be considered as an extra activity that an employee chooses to 

do whenever there is enough time.  

 

Based on literature, it was assumed that the more the units and colleagues cooperate by 

face to face and by other traditional communication channels, the more willing they 

would be to use the features for knowledge sharing. When looking at the table 12 and 

the opposed result, a possible explanation could be related to new character of social 

media. Even though colleagues regularly cooperate and information between business 

units is exchanged, it does not necessarily encourage employees to use new 

technological tools for the same activities. In other words, maybe some employees 

enjoy sharing of experiences face to face, but they could not imagine writing down the 

same experiences in a blog. 

 

To conclude, nine variables are chosen for further analysis. When considering the 

correlation coefficients, the majority of the supported variables represent a medium 

strength of correlation, (r = 0.30-0.46). It is possible that the variables which represent 

only weak association to the use of social media (for instance the use of Internet for 

working purposes, r = 0.13) do not have a causal relationship. The causality is tested 

with the aid of further statistical methods. 

 

 

7.4.2 Reducing the Quantity of Variables 

Instead of verifying a causal relationship between nine independent variables and one 

dependent variable, the purpose is to transform the independent variables into 

components. Thus, the principal component analysis (PCA) is pursued here in order to 

reduce a large number of interrelated variables by transforming them into uncorrelated 
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components (Jolliffe 2002, 1). Consequently, the formed components can be used as 

predictive variables in the multiple regression analysis. In the following the results of 

the PCA are presented (table 13). Further details concerning the analysis are illustrated 

in appendix 4 C. 

 
Table 13: Summarizing the Results of the Principal Component Analysis 
 
  Components  

  1 2 3 Communalities 

Component 1: Organizational Factors         
Managers' activeness .863 .079 -.080 0.76 

Colleagues' activeness .906 .000 .207 0.86 

Guidelines for using social media .417 .369 -.027 0.31 

Compass Collaboration Features as responsibilities .382 .626 .170 0.57 

Component 2: Technological Factors     

Skills in using Compass Collaboration Features -.008 .805 .028 0.65 

User-friendliness of Compass Collaboration Features .020 .724 -.014 0.52 

Component 3: Personal Factors     

Use of Internet for working purposes -.103 .079 .773 0.61 

Experience with social media in private life .065 -.106 .699 0.50 

Expected benefits .343 .345 .568 0.56 

Eigenvalues 2.7 1.4 1.3   
Variance Explained 29.7 % 15.0 % 14.7 %   

Extraction Method: Principal Component Analysis 
Rotation Methods: Varimax with Kaiser Normalization 
 

In order to define the quantity of the components and the placement of the variables 

among the components, different guidelines are considered. First, the in case of table 

13, each component has an eigenvalues greater than 1 according to general 

recommendations (Jolliffe 2002, 112-118). Second, the variances that the three 

components are able to explain are above the required 5 % (Alkula et al. 2002, 276-

277).  Third, the communalities represent acceptable levels ( 0.31) and thus it is 

justified to include the nine variables in the analysis (ibid., 276). To summarize, it can 

be suggested that the nine variables are transformed into three principal components. 

When placing the variables among the three components, both component loadings and 

theoretical background is considered. That is, strong component loadings are not the 

only criteria in order to place the variables in components. Additionally, the variables 

must be compatible with each. 
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Component 1: Organizational Factors. The three variables managers’ activeness, 

colleagues’ activeness, and the guidelines for using social media obtain the strongest 

loadings in component 1. Based on the theoretical background, these variables were 

considered in relation to organization and therefore component 1 is called 

organizational factors. Additionally, the variable Compass Collaboration Features as 

responsibilities is included in component 1. Even though its loading is higher in the case 

of the component 2, it matches better with the variables in component 1. 

Responsibilities can be interpreted to represent an organizational aspect that is 

dependent on individual’s position in the working environment, job description and 

manager’s instructions. It has little in common with the variables in component two, 

which clearly refer to technological aspects. Thus, despite the component loading, 

Compass Collaboration Features as responsibilities is placed in component 1 based on 

the theoretical background and its congruence with the other variables in component 1. 

 

Component 2: Technological Factors. Skills in using the Compass Collaboration 

Features and user-friendliness of the Compass Collaboration Features reach the highest 

loadings in component 2. Based on literature, skills in using the features were 

considered as an individual factor. It was assumed that skills could be considered as an 

aspect that is dependent on each individual. However, the component loading suggests 

that skills in using social media are actually more related to the tools themselves. The 

result of the component loading is indeed logical, given that both skills and user-

friendliness are closely related to technological aspects. Thus component 2 is named 

technological factors. 

 

Component 3: Personal Factors. Expected benefits, experience with social media and 

the use of Internet have the strongest loadings in component 3. Based on the theoretical 

background, these three variables were assumed to represent aspects related to 

individuals. Thus, both the theoretical understanding and the component loadings 

suggest that the third component can be called personal factors.  

 

The next step of a PCA is to combine the content of each component into a new a new 

variable. In the case of organizational and technological factors, the internal reliability is 

supported and thus two new variables are formed (table 14). Nevertheless, in the case of 
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personal factors, the variables are tested separately, given that the low level of alpha 

(.33) does not support the internal reliability. 

 
Table 14: Organizational and Technological Factors as Independent Variables 
 
Independent variables N Minimum Maximum Mean Cronbach's  
Organizational Factors 337 1.00 5.00 2.91 .69 
Technological Factors 314 1.00 5.00 3.51 .54 
 

To conclude, the three components show congruence with the research tradition. The 

most of the variables obtained highest component loadings in similar groups as was 

assumed. Considering the theoretical background and previous empirical studies, it is 

justified to name the three groups as personal, organizational, and technological factors. 

Whereas the three variables among personal factors are analyzed separately, the 

variables among the organizational and technological factors are transformed and 

summarized into two new independent variables. The influence of these independent 

variables is verified in the following chapter. 

 

7.4.3 Investigating Causal Relationships 

The multiple linear regression analysis is used in order to discover the best combination 

of variables to explain the use of social media. Based on the regression analysis, the 

influence of each predictive variable is either supported or rejected. In addition, the 

objective is to build a model with the highest possible efficiency level (R Square). 

 

As predictor variables are analyzed personal, organizational and technological factors. 

Whereas personal factors include three variables, the technological and organizational 

factors were built based on multiple items presented in the previous chapter. With the 

aid of the formed components, it is possible to reduce multicollinearity in the multiple 

regression analysis (Heikkilä 2002, 247). 

 

In total two regression models were formed (appendix 4 D). Given that in the first 

model the influence of the variable “use of Internet for working purposes” is statistically 

not significant (p > 0,05), it must be removed from the model. That is, the use of 

Internet for working purposes shows no significant effect on the use of social media. In 

fact, the result is not as surprising when considering the relatively low strength of 
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correlations in relation to the dependent variable (see table 12). Thus, even though the 

respondents would use the Internet frequently in searching for information, they still do 

not necessarily use social media for knowledge sharing.  

 

In the second model all predictor variables represent statistically significant causal 

relationships to the use of Compass Collaboration Features. In table 15 the essential 

results of the second model are summarized. Further details concerning the un-

standardized values and standard errors can be found in appendix 4 D. 

 
Table 15: Results of the Multiple Regression Analysis 
 
  Predictor Variables Beta 

Personal Factors 
Expected benefits .275** 

Experience with social media in private life .294** 

Organizational 
Factors 

Managers' and colleagues’ activeness, guidelines 
and Compass Collaboration Features as 
responsibilities 

.158* 

Technological Factors User-friendliness and skills in using the features .185* 

Dependent variable: Compass Collaboration Features as Knowledge Sharing 
Note: R Square = 0.33; p < 0.01 
**. Significant at the 0.01 level 
*. Significant at the 0.05 level 
 

First, the statistical significance of the overall model is supported (p<0.01). Second, 

according to the efficiency level (R Square), the predictor variables are able to explain 

33 % of the variance of the dependent variable. In other words, personal, organizational 

and technological factors account for 33 % of the variance in the average use of 

Compass Collaboration Features. In social sciences, the efficiency levels are often quite 

low and models with 30% or more of efficiency are considered relatively good (Freund 

et al. 2006, 103). On the other hand, it must be recognized that 67 % of the dependent 

variable is associated with variables that are not included in the model. 

 

The Beta-values can be interpreted in cases where the variables have no natural scale 

(Alkula et al. 2002, 252). Thus, given that the predictive and dependent variables have 

been measured with the aid of a developed scale ranging from never to daily, it is more 

reasonable to interpret the Beta-values than the un-standardized values. By 

interpretating the Beta-values it is possible to compare the relative influence of the 

predictive variables (ibid., 252-253).  The higher the Beta-values are, the stronger the 
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effect of the predictor variable on the dependent variable. According to table 15, all 

predictor variables have a positive relationship with the use of Compass Collaboration 

Features. The strongest Beta-values have the personal factors (0.29 and 0.28), followed 

by technological factors (0.19) and finally organizational factors (0.16). The relatively 

low Beta-values are not surprising, when considering that the overall efficiency level of 

the model is only 33 %. Nevertheless, given that all the predictor variables are 

statistically significant they have been demonstrated to represent a causal relationship to 

the use of social media.  

 

The research results can be summarized according to the research model presented in 

chapter 3.4.2. The following figure clarifies the causal relationships between the 

identified predictive variables and the use of Compass Collaboration Features (figure 7). 

 
Figure 7: Clarifying the Central Results 
 

 
 

Figure 7 includes all the variables that have been demonstrated to have a statistically 

significant causal relationship with the dependent variable. Whereas in the beginning a 

total of 16 independent variables were investigated in relation to the use of social media, 

in the final model eight variables are included. In the original research model it was 

assumed that personal, organizational and technological factors show equally strong 

causal relationship with the use of social media (see figure 4). Given that the multiple 

Use of Compass 
Collaboration 

Features

Personal Factors

• Benefits
• Experience with social media

Organizational Factors
• Managers' activity
• Colleagues' activity
• Guidelines for using social media
• Compass Collaboration Features as 

responsibilities

Technological Factors

• User-friendliness of the features
• Skills in using the features
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regression analysis highlighted the influence of the personal factors, figure 7 is slightly 

modified from the original research model. In figure 7 personal factors are illustrated 

with the strongest influence on the use of social media, followed by technological and 

organizational factors. Nevertheless, the results overlap significantly with the initial 

research model. To conclude, it is justified to argue that the core of the theoretical 

assumptions has been statistically verified. Further analysis of the research results are 

continued in the following chapter. 

 

 

8. Conclusions and Discussion 

After presenting the detailed results in the previous chapter, now the attempt is made to 

summarize the essential conclusions of the thesis. After summarizing the study, 

similarities and differences with the research tradition are pointed out. Finally, in 

discussion, thoughts on further research are presented.  

 

 

8.1 Summarizing the Main Results 

Based on the research tradition, three groups of factors were assumed to influence the 

use of social media. In total 16 variables were tested from personal, organizational and 

technological factors. First, correlations were tested separately in relation to use of 

social media as knowledge collection and knowledge donation and then combined in 

relation to the use of social media as knowledge sharing. In total nine variables were 

supported. Six variables were eliminated from further analysis given that they had no 

significant association to the use of social media. 

 

Based on the principal component analysis, three components of factors were identified. 

Whereas some variables were identified in different groups as assumed by the literature, 

remarkable congruence was observed between the results and the theoretical 

background. In other words, most of the variables were placed under similar groups as 

previous empirical research had suggested. The groups were named as personal, 

organizational and technological factors according to the research tradition. In 

technological and organizational factors new variables were built based on an 
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acceptable level of internal reliability. On the other hand, the three variables of personal 

factors were investigated separately. 

 

Finally, two multiple regression models were conducted in order to test the causality 

between the independent and dependent variables. Based on the first model, one of the 

predictive variables was removed given that it showed no significant causal relationship 

with the dependent variable. The second model showed significant causal relationships. 

The obtained model accounts for 33 percent of the variance in the dependent variable. 

The following table highlights the supported factors and the main results of the survey 

(table 16). 
 
 
Table 16: Summarizing the Central Results: Factors Affecting the Use of Social Media 
 

Factors  Description 

Personal Factors  Benefits (personal and collective utilities) 
Experience with social media in private life 

Organizational 
Factors  Managers’ activeness (feedback, participation and valuing of contributions) 

Colleagues’ activeness (feedback, participation and valuing of contributions) 
Organizational guidelines for using social media 
Understanding of the company’s social media tools as part of responsibilities  

Technological Factors  User-friendliness of company’s social media tools 
Skills in using company’s social media tools  

 

The survey demonstrates that the personal, organizational and technological factors are 

able to explain 33 percent of the variance in the respondents’ use of Compass 

Collaboration Features. Variables from all three groups of personal, organizational and 

technological factors were found influential. Given their positive correlations and 

positive Beta-values in the regression model, the factors can be interpreted with similar 

conclusions. The higher values the independent variables obtain, the more frequent is 

the use of the features. The lower values the independent values obtain, the less frequent 

is the use of the features. To conclude, the personal, organizational and technological 

factors are able to both increase and decrease the use of social media. When the 

influencing variables increase, they can be considered as motives for the use of social 

media. Instead, when they decrease, the factors are be interpreted as barriers hindering 

the employees’ use of social media. 
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The role of expected benefits and experience with social media in private life are 

considered as personal factors. The benefits resulting from the Compass Collaboration 

Features were measured with the aid of different arguments in relation to facilitating 

working tasks, increasing interaction with colleagues and representing usefulness for the 

community. Interestingly, the expected benefits obtained the highest correlations both in 

relation to knowledge collection (0.46) and in relation to knowledge donation (0.37). 

Finally, the regression model supported a causal relationship between the benefits and 

the use of Compass Collaboration Features. Thus, the more concrete expectations and 

benefits the respondents expect to result from their contributions, the more frequently 

they use the features. Second, the experience with social media in private life represents 

another significant personal factor. Even though the correlations to knowledge 

collection (0.21) and knowledge donation (0.18) were relatively weak, a causal 

relationship was still observed in the regression analysis. Thus, the more familiar 

respondents are with social media in their private life, the more often they are likely to 

use Compass Collaboration Features. To conclude, it can be argued that the skills and 

familiarity with Web 2.0 in private life encourages respondents to use similar tools in 

their working environment. 

 

Managers’ and colleagues’ activeness, guidelines for using social media and 

understanding of social media tools as part of responsibilities are considered 

organizational factors. Even though the role of managers was expected to show 

especially strong influence based on the literature, the ranking of the correlations in 

relation to knowledge sharing show a different viewpoint (see table 12). Colleagues’ 

activeness (0.40) obtained the highest correlation, followed by the understanding of the 

responsibilities (0.36), guidelines (0.33) and only then managers’ activeness (0.30). 

Nevertheless, all correlations of the organizational factors represent a medium strength 

according to the criteria by Cohen (1988, 115). The causal relationship between the 

organizational factors and the use of Compass Collaboration Features was verified in 

the regression analysis. Therefore, the more encouraging colleagues and managers’ 

respondents have, the more frequent their use of the features. Additionally, the 

respondents who were familiar with the guidelines for using social media used more the 

features than the respondents who were not familiar with the guidelines. Finally, the 

more the respondents consider the features as part of their responsibilities, the more 

frequent their use of Compass Collaboration Features. 
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Employees’ skills in using the features and the user-friendliness of the features represent 

technological factors. Whereas skills in using the features obtained a relatively strong 

correlation in relation to knowledge sharing (0.36), the user-friendliness represented a 

somewhat more modest correlation (0.28). Nevertheless, based on their internal 

reliability these two items were summarized into a new variable. The causal relationship 

between technological factors and the use of Compass Collaboration Features was 

supported in the regression model. Thus, the better skills the respondents have and the 

more user-friendly they consider the features the more frequent is their use of the 

Compass Collaboration Features. 

 

 

8.2 Interfacing Research Tradition  

The starting point of this thesis is anchored in the similarities between the theoretical 

concept of knowledge sharing and social media. Both components are based on 

individuals’ activeness. In addition, the theoretical characteristics of knowledge sharing 

can be applied to social media. Whereas knowledge collection refers to consulting 

colleagues in order to get them to share their intellectual capital, knowledge donation 

means communicating to others what one’s personal intellectual capital is (Van Den 

Hooff & De Ridder 117). Interestingly, it is possible to define the use of social media in 

terms of knowledge collection and knowledge donation. In this study the social media 

was measured in terms of both knowledge collection and knowledge donation and these 

two variables were considered to form knowledge sharing. The internal reliability of the 

variables (Cronbach’s alpha values) supported the theoretical assumption and definition 

of social media as knowledge sharing. 

 

When presenting the theoretical concept of knowledge sharing, attention was paid 

especially to the types of organizational knowledge, that is, on tacit knowledge and on 

explicit knowledge. Furthermore, the SECI model by Nonaka and Takeuchi provides an 

interesting basis for evaluating knowledge sharing in an organizational context. 

Knowledge sharing is connected with the four modes of socialization, externalization, 

internalization and combination. Social media can be considered to represent great 

potential in the four modes of knowledge conversion. Especially in relation to tacit 
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knowledge which is difficult to verbalize, social media has been considered a promising 

innovation (Ardichvili et al. 2003, 65). When presenting the social media tools of the 

case organization, confluences with the theoretical background were discussed. 

Compass Collaboration Features were presented as tools that can theoretically enable 

rich knowledge sharing both in terms of knowledge collection and knowledge donation. 

Additionally, the features were analyzed as potential facilitators of the four modes of 

knowledge conversion. Still, it is repeatedly stressed in the literature that technology 

alone cannot guarantee organizational knowledge sharing (Coakes 2006; McDermott 

1999, 104). Despite the diverse Web 2.0 tools that Wärtsilä provides only a marginal 

amount of the total personnel actively contributes to the features. Consequently, it all 

boils down to the motivation of the employees to share knowledge in their working 

environment. 

 

As literature and research tradition have discovered, many times employees do not share 

their knowledge with their colleagues. In fact, the essential role of the individual is 

another similarity between knowledge sharing and social media. Without the activeness 

of the users, social media applications quickly die out in the Internet. Thus, the purpose 

of this study was to investigate different factors affecting employees’ use of social 

media for knowledge sharing. Based on theoretical approaches and research tradition, 

personal, organizational, and technological factors were assumed to show significant 

influence. 

 

In personal factors, the role of expected benefits was supported in this study. 

Consequently, the more the respondents could see concrete benefits, facilitation of their 

daily work, interaction with their colleagues or other types of benefits; the more 

frequent was their use of Compass Collaboration Features. On the other hand, the less 

expected benefits the respondent had, the less frequent was their use of the features. The 

role of benefits can be related to the theoretical concept of social dilemma. Depending 

on the expected benefits and costs, employees either agree or disagree with sharing their 

knowledge with others. If employees consider the achieved benefits higher than the 

expected costs, it is more likely that they will contribute to knowledge sharing. 

Interestingly, the assumed influence of the expected costs was not supported in this 

study. Problems with finding time for participating or fear of negative impacts on 

professional image were not relevant in case of the respondents. Thus, even though the 
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role of expected benefits and costs were suggested based on the problem of social 

dilemma, only benefits were found influential in this study. 

 

The second variable from personal factors is the experience with social media in private 

life. The more the respondents had experience in using Web 2.0 in their private life, the 

more frequently they used Compass Collaboration Features. On the contrary, the less 

experience they had with wikis, blogs and other social media tools, the less likely they 

were to use social media in their working environment. These results were congruent 

with the theoretical framework and previous studies. For instance, the study by Paroutis 

and Al Saleh (2009) stressed the role of learned habits both in the working environment 

and private life. Some employees explained their difficulties in adapting new social 

media functionalities given that they preferred the old habits (ibid., 56-58). The study 

on Wärtsilä’s employees supports the influence of the experience with Web 2.0 

technologies in private life. 

 

The importance of managers’ and colleagues’ activeness, organizational guidelines and 

understanding of responsibilities were found influential in relation to the use of 

Compass Collaboration Features. The results can be argued to represent both 

similarities and differences with the research tradition. First, several studies suggest that 

managers and colleagues can affect employees’ knowledge sharing (Ardichvili et al. 

2003; Paroutis & Al Saleh 2009; Tohidinia & Mosakhani 2010). Both correlations and 

multiple regression model verified the influence of manager’s and colleagues’ behavior. 

On the other hand, based on the theory of social identity, it was assumed that 

collaboration in and across business units would positively influence employees to use 

Compass Collaboration Features. In contrast to the theoretical background, the 

influence of internal collaboration was not supported in this study. Furthermore, several 

studies highlighted the role of a transparent and open organizational culture as a 

motivator for knowledge sharing (Ardichvili et al. 2003; Schneckenberg 2009). In this 

study there was no significant relationship identified between the dependency on 

managers and the use of Compass Collaboration Features. Thus, both overlaps and 

contradictory results with the research tradition were discovered in case of 

organizational factors. 
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In technological factors similarities with the research tradition can be found. For 

instance, the articles by Riege (2005; 2007) stressed the importance of developing 

employees’ skills in using technological tools and making sure the tools correspond to 

employees’ needs. Nevertheless, it was repeatedly highlighted in the research tradition 

that ICT is only able to support knowledge management, but not to deliver it (e.g. 

Coakes 2006; McDermott 1999, 104). When considering the relatively low levels of 

correlations and the regression model, this study supports a similar conclusion. 

Technological factors emerged as influential variables affecting the respondents’ use of 

Compass Collaboration Features. Nevertheless, as discovered in the multiple regression 

analysis, the technological factors represented only a low level of causal relationship 

(Beta-value 0.19). This study agrees with the previous assumption that technology can 

be considered as a significant factor for supporting knowledge sharing, but alone it is 

unable to define employees’ behavior. 

 

Related to the overall theoretical background, it can be concluded that the study on 

Wärtsilä has verified the research model. Variables from personal, organizational and 

technological factors have been discovered to represent causal relationships to the use of 

social media. Based on a wide literature review, in total 16 influencing variables were 

identified and chosen for the analysis (see figure 5). Only 8 variables are included in the 

final model (see figure 7). Hence, a total of 8 variables were rejected based on the lack 

of significant correlations and causal relationships. Despite that some of the factors 

were eliminated from the final model, it can be argued that the core of the theoretical 

background and research model is supported in this study. 

 

Finally, the empirical studies presented in table 3 suggested that benefits, trust issues, 

and managerial implications occupy a key role in influencing employees’ knowledge 

sharing. Interestingly, trust issues were found in no significant association to the use of 

social media at all. Even though several qualitative studies had highlighted how 

employees must be able to trust the content of social media, the use of Compass 

Collaboration Features was not related to any of the trust issues. As discussed earlier in 

chapter 7.4.1, guidelines provided by Wärtsilä could be seen as a possible explanation 

here. Given that there are clear guidelines for using social media and instructions on 

how to react in case of errors, it is possible that trust issues have not emerged as 

barriers. Instead, both benefits and managers’ roles were supported in this study. The 
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expected benefits especially can be argued to represent a key role, given that they 

obtained the strongest associations in terms of correlations and regression analysis. 

Even though a manager’s role was supported, it should not necessarily be pointed out as 

a key factor. At least not in terms of the activeness measured by managers’ feedback, 

participation and valuing of contributions. For instance, colleagues’ activeness showed 

even stronger correlations in relation to respondents’ use of social media, than 

managers’ activeness did. To conclude, the key factors suggested by previous empirical 

studies overlap partly with the study results. As research tradition implied, expected 

benefits occupy a key factor status in this study. 

 

 

8.3 Discussion 

When analyzing the conducted research, reflections on validity, reliability and 

generalizability should be pointed out (Walliman 2006, 33-34). The measurement 

validity refers to the degree that measures (here questions of the questionnaire) 

successfully indicate concepts. That is, the questions must be justified and logical in 

order to obtain validity (Alkula et al. 2002, 89-94). The questions of the Compass 

Collaboration Survey were strongly based on both theoretical background and previous 

empirical studies. For instance, the use of social media was investigated both in terms of 

knowledge collection and knowledge donation, as the theoretical definition of 

knowledge sharing suggests. The used Likert scale ratings on the other hand were 

applied given their wide use in empirical studies. Thus, the basic criteria to obtain 

validity were considered when the questionnaire was planned. Second, the reliability 

refers to the “degree to which the results of the research are repeatable” (Walliman 

2006, 34). For instance, often careless mistakes occur when feeding information into the 

computer (Alkula et al. 2002, 94). In the case of Compass Collaboration Survey, the 

program Webropol saved the data automatically as an excel file and thus it was possible 

to avoid errors. On the other hand, the reliability of the variables was investigated with 

the aid of Cronbach’s alpha. In the case of the central dependent and independent 

variables, acceptable levels of alpha were obtained.  Finally, the generalizability 

describes how far the research results are applicable to locations beyond the scope of the 

study (Walliman 2006, 34). Given that the study on Wärtsilä represents a case study 

design, no generalizability can be assumed. In fact, considering the deficiencies of the 
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obtained sample, results must be interpreted cautiously even in relation to the target 

population. As described in the profile of the respondents, the majority represented 

European countries, whereas Wärtsilä’s employees from Asian countries were 

underrepresented in the survey. Hence, the obtained results can only be taken as 

indicative in relation to the target population of Wärtsilä’s 13.000 employees with user 

accounts. In addition, in this type of data sets it is often pointed out that cultural 

influences must be taken into account (Lai & Lee 2007, 533; Tohidinia & Mosakhani 

2009, 623). Hence, it would be interesting to test the research model using samples from 

other countries and organizations. 

 

Besides of the lack of generalizability, other limitations of the study must be taken into 

consideration. According to Alkula et al. (2002, 121), the most accurate data in surveys 

can be obtained when investigating facts. Instead, when studying human behavior and 

opinions and attitudes, the results are not as accurate. Considering that the research 

question focuses on employees’ use of social media and factors affecting it, the survey 

was not limited on asking facts, but it included questions on behavior and opinions as 

well. Thus, it must be recognized that the survey results will inevitably include some 

errors. Nevertheless, with the aid of careful planning and implementation of the survey 

these errors can be minimized (ibid., 2002, 122). Given that the validity and reliability 

were thoroughly considered, the overall accuracy of the study results improved. Another 

factor to consider is related to the amount of questions in the questionnaire. Some of the 

questions were not relevant for testing the research question, as explained in chapter 

6.3.1. Thus, it must be recognized that the amount of questions was not completely 

optimized in the case of Compass Collaboration Survey. 

 

Despite these limitations, this study contributes to the literature and research tradition 

on social media and knowledge sharing. The range of the answers provides a basic 

understanding of the research question and what assumptions can be made for further 

research. It can be concluded that this study succeeded in discovering influential factors 

affecting the respondents’ use of social media for knowledge sharing. In other words, 

the research question presented in the beginning of this thesis has been answered. 

Finally, it should be highlighted once again, that the obtained research model is able to 

explain 33 % of the use of social media. That is, there are still factors responsible for 67 

% of the variance in the dependent variable that are not included in the research model. 
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It is justified to suggest a further research in the area. Qualitative studies might be able 

to discover new aspects affecting employees’ use of social media in the working 

environment. Through interviewing and observing new factors could be discovered, 

which so far were not discussed in the literature or included in empirical studies. 

 

On the other hand, with the aid of quantitative studies a similar research model as 

presented in this study could be tested among other samples. It would be interesting to 

compare, whether similar factors emerge with causal relationships in the case of other 

organizations and samples of employees. In relation to the overall results, some aspects 

deserve special attention. Consequently, two interesting viewpoints are pointed out with 

practical and theoretical implications. 

 

First, several of the supported factors can be influenced by the management or the 

organization itself. For instance, by providing clear guidelines for the use of company’s 

social media tools, offering sufficient training, and supporting employees’ technical 

skills, organizations are likely to increase their employees’ use of the social media 

applications. Thus, practitioners are able to improve the status of organizational and 

technological factors. Even though the expected benefits are related to personal factors, 

organizations still have the potential to affect them. By defining both the individual and 

organizational benefits resulting from use, organizations are able to make their 

employees aware of advantages. Without promoting the benefits, organizations are 

relying on employees’ motivation to trying out the tools without any clearly defined 

benefits. Additionally, organizations can influence the user-friendliness of the tools. 

Surely by comparing the available technical features and by making improvement 

suggestions, organizations can seek to obtain the best tools for their employees. 

Therefore, it can be concluded that this study represents significant findings for 

practitioners responsible for managing and introducing social media into internal 

communication. Practitioners should realize that Web 2.0 as such is unlikely to tempt 

masses of employees to share knowledge. In practice, the organization and management 

take the crucial role for creating a supportive environment for organizational knowledge 

sharing. 

 

Second, another more theoretical viewpoint is discussed in relation to the factor 

understanding of Compass Collaboration Features as part of responsibilities. In 
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relation to the responsibilities several further factors could be taken into consideration. 

For instance, what is the importance of the work tasks? How do the different work 

routines influence the use of social media? These factors were not investigated in this 

study given that they did not emerge as relevant factors in the previous research. 

Nevertheless, considering the importance of the responsibilities both in relation to 

knowledge collection and knowledge donation, more research in the area is needed. It 

can be assumed that different aspects in relation to the working environment and work 

tasks could provide further understanding of employees’ knowledge sharing behavior. 

 

Knowledge sharing and knowledge management represent fields of academic research 

that are gaining more and more attention from both scholars and practitioners. Whereas 

the research is strongly multidisciplinary, here some references to organizational 

communication are pointed out. It is relevant that knowledge sharing and internal 

communication can be seen in a close connection (Juholin 2009, 44-45; Kalla 2005; 

Mazzei, 2009; Zhang et al. 2009, 116). Internal communication can be argued to 

represent an essential channel for employees to transfer their expertise with each other. 

Not only facts, numbers, and measurable data should be exchanged, but ideas, 

experiences and suggestions should be shared inside of the organization. As discussed 

in chapter 3.1 knowledge sharing consists of the collection and donation of information, 

expertise, opinions and ideas. That is, knowledge sharing can be defined both in terms 

of tacit and explicit knowledge and as a process, in which each individual is important. 

Whereas young employees are considered to possess more explicit knowledge, older 

employees have acquired a significant amount of tacit knowledge during their working 

years. The bottom line is to encourage employees to share their knowledge with their 

colleagues. In internal communications, the role of efficient employee collaboration and 

knowledge sharing can be expected to increase in the future. 

 

Web 2.0 represents a new technology which alone is unable to deliver knowledge 

sharing, but can surely provide new channels for employee participation and 

collaboration. Both tacit and explicit knowledge can be exchanged with the aid of blogs, 

wikis, and other Web 2.0 tools. In fact, overall information and communication 

technologies provide indisputably irreplaceable infrastructure for knowledge 

management (Dalkir 2005, 45). However, the employees’ motivation must be 

understood as a precondition to initiate knowledge sharing (Kimmerle et al. 2008, 394). 
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Likewise, organizations should pay attention to the question, what motivates employees 

to try out new technological tools. Without considering and solving these dilemmas 

related to individuals’ behavior, knowledge sharing is unlikely to take place in an 

organizational context. 

  

The research gap concerning employees’ use of social media for knowledge sharing has 

not yet been filled. Considering the growing field of knowledge management research 

and the importance of Web 2.0 technologies in it, the research topic can be expected to 

draw attention in the future. As discussed, the majority of the existing case studies 

represent qualitative findings. By presenting quantitative results of the use of social 

media as a form of organizational knowledge sharing, this study has attempted to 

supplement and prepare the way for further research. 
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Appendix 1 

  Minimum Maximum Cannot say 
     
  Strongly disagree Strongly agree  
Benefits 1 5  
I can see personal benefits resulting from my contribution    
My contribution is useful for the Wärtsilä community    
Compass Collaboration Features facilitate the daily my work    
By participating I can interact with my colleagues    
By participating I can feel myself as part of Wärtsilä community    
     
Costs and trust issues    
Lack of time prevents me from contributing    
Participation might have negative impacts on my professional image    
I distrust the content shared by others    
I'm concerned of providing wrong or faulty information    
It troubles me that if I share information it can be misused by others    
     
  Never Daily  
Experience and skills with technology 1 5  
I use social media (e.g. wikis, blogs, Facebook, LinkedIn) in my private 
life    
I use Internet (search engines, dictionaries) for working purposes    
     
  Poor Excellent Cannot say 
My personal skills in using Compass Collaboration Features 1 5 6 
     
  Untrue True Cannot say 
Understanding of Responsibilities 1 5 6 
Contributing to Compass Collaboration Features is part of my 
responsibilities    
     
  Strongly disagree Strongly agree Cannot say 
Managerial implications 1 5 6 
Managers given positive feedback for contributing    
My closest managers contribute themselves    
Managers value contributions    
More user training should be available    
  Untrue True Cannot say 
I've read Wärtsilä's internal social media guidelines 1 5 6 
     
  Strongly disagree Strongly agree Cannot say 
Organizational culture 1 5 6 
Colleagues give positive feedback for contributing    
My colleagues contribute    
Colleagues value contributions    
I'm able to make independent decisions    
My manager(s) control how I distribute my working hours for different 
tasks    
Colleagues in my business unit / support function cooperate with each 
other    
Different business units / support functions cooperate    
     
  Poor Excellent Cannot say 
Web 2.0 1 5 6 
User-friendliness of Compass Collaboration Features    
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Appendix 3 
 

News on Compass Collaboration Survey published on 27.9.2010. 
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Appendix 4 

 

A)  Profile of the Respondents: Countries of Placement 

 

Country of placement Frequency Percentage % 
Argentina 1 0.3 

Australia 3 0.9 

Brazil 4 1.2 

Canada 2 0.6 

Chile 1 0.3 

China 11 3.2 

Denmark 12 3.5 

Dominican Republic 2 0.6 

Ecuador 1 0.3 

Finland 129 37.6 

France 9 2.6 

Germany 4 1.2 

Guatemala 1 0.3 

Guyana 1 0.3 

Hungary 1 0.3 

India 15 4.4 

Italy 28 8.2 

Japan 2 0.6 

Mexico 1 0.3 

Netherlands 28 8.2 

Norway 17 5.0 

Pakistan 5 1.5 

Philippines 2 0.6 

Poland 2 0.6 

Russia 2 0.6 

Saudi Arabia 2 0.6 

Singapore 4 1.2 

South Africa 2 0.6 

South Korea 2 0.6 

Spain 3 0.9 

Sweden 5 1.5 

Switzerland 14 4.1 

Taiwan 1 0.3 

Turkey 1 0.3 

United Arab Emirates 2 0.6 

United Kingdom 12 3.5 

USA 11 3.2 

Total 343 100.0 

 
  



98 
 

 

B) Correlations to Knowledge Collection and Knowledge Donation 
 
 
 

Compass Collaboration Features as Knowledge Collection  
N 

Pearson's 
correlation Result 

Expected benefits 146 0.46**  Supported  
Lack of time for contributing 184 0.04 Not supported  
Negative impacts on professional image 184 -0.09 Not supported 
Trust issues 184 -0.14 Not supported 
Experience with social media in private life 341 0.21**  Supported  
Use of Internet for working purposes 341 0.17**  Supported  
Skills in using Compass Collaboration Features 309 0.34**  Supported  
Compass Collaboration Features as responsibilities 295 0.32**  Supported  
Managers’ activeness  275 0.29**  Supported  
Need for further training possibilities  294 0.01 Not supported 
Guidelines for using social media  321 0.34**  Supported  
Colleagues’ activeness 280 0.40**  Supported  
Dependency in decision-making  343 -0.04 Not supported 
Dependency in distributing time for working tasks 343 0.11* Supported 
Collaboration in and across business units  343 0.11*  Supported  
User-friendliness of Compass Collaboration Features 303 0.29**  Supported  

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
 

Compass Collaboration Features as Knowledge Donation  
N 

Pearson's 
correlation Result 

Expected benefits 146 0.37**  Supported  
Lack of time for contributing 184 0.00 Not supported  
Negative impacts on professional image 184 -0.05 Not supported  
Trust issues 184 -0.14 Not supported  
Experience with social media in private life 341 0.18**  Supported  
Use of Internet for working purposes 341 0.07 Not supported 
Skills in using Compass Collaboration Features 309 0.33**  Supported  
Compass Collaboration Features as responsibilities 295 0.35**  Supported  
Managers’ activeness  275 0.25**  Supported  
Need for further training possibilities  294 -0.02 Not supported 
Guidelines for using social media  321 0.25**  Supported  
Colleagues’ activeness 280 0.32**  Supported  
Dependency in decision-making  343 -0.08 Not supported  
Dependency in distributing time for working tasks 343 0.07 Not supported  
Collaboration in and across business units  343 0.02 Not supported  
User-friendliness of Compass Collaboration Features 303 0.22** Supported  

**. Correlation is significant at the 0.01 level (2-tailed). 
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C)  Principal Component Analysis 
 
 
Communalities 

 
Communalities Initial Extraction 
Expected benefits 1,000 ,559 

Experience with social media in private life 1,000 ,504 

Use of Internet for working purposes 1,000 ,614 

Skills in using Compass Collaboration Features 1,000 ,650 

Compass Collaboration Features as responsibilities 1,000 ,566 

Managers' activeness 1,000 ,758 

Guidelines for using social media 1,000 ,311 

Colleagues' activeness 1,000 ,864 

User-friendliness of Compass Collaboration Features 1,000 ,524 

 
Extraction Method: Principal Component Analysis 

 
 
 
Total Variance Explained 

 

 Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings 

Component Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% 
1 2.671 29.680 29.680 2.671 29.680 29.680 2.019 22.439 22.439 
2 1.352 15.024 44.704 1.352 15.024 44.704 1.843 20.475 42.914 

3 1.326 14.733 59.437 1.326 14.733 59.437 1.487 16.523 59.437 
4 .928 10.316 69.753       
5 .779 8.659 78.412       
6 .660 7.333 85.744       
7 .607 6.746 92.491       
8 .448 4.983 97.474       
9 .227 2.526 100.000       

Extraction Method: Principal Component Analysis 
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D) Multiple Regression Analysis 
 
Model 1 
 

Predictor variables B Std. Error Beta t Sig. 
Constant -.172 .434  -.397 .692 
Expected benefits .265 .082 .266 3.249 .001 
Experience with social media .135 .035 .287 3.882 .000 
Use of Internet for working purposes .034 .081 .032 .422 .674 

Managers' and colleagues activeness, 
guidelines, and understanding of 
responsibilities 

.118 .058 .162 2.044 .043 

User-friendliness and skills .147 .061 .184 2.420 .017 
Dependent variable: Compass Collaboration Features as Knowledge Sharing 
 

 

R R Square Adjusted R Square Std. Error of the Estimate 
.575 .331 .306 .48770 

 
 

 Sum of Squares df Mean Square F Sig. 
Regression 15.530 5 3.106 13.059 .000 
Residual 31.396 132 .238   
Total 46.926 137    

 
 
 
Model 2 
 

Predictor variables B Std. Error Beta t Sig. 
Constant -.047 .312  -.152 .880 
Expected benefits .274 .078 .275 3.505 .001 
Experience with social media .138 .034 .294 4.099 .000 

Managers' and colleagues activeness, 
guidelines, and understanding of 
responsibilities 

.115 .057 .158 2.029 .044 

User-friendliness and skills .148 .060 .185 2.471 .015 
Dependent variable: Compass Collaboration Features as Knowledge Sharing 

 
 

R R Square Adjusted R Square Std. Error of the Estimate 
.576 .332 .312 .48257 

 
  Sum of Squares df Mean Square F Sig. 
Regression 15.595 4 3.899 16.742 .000 

Residual 31.438 135 .233   
Total 47.033 139    
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