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Abstract
Purpose - Electronic networks of practice are networks that are focused on a
certain area of practice where knowledge is shared through computermediated community systems. However, practitioners are facing difficulties
with motivating people to contribute using these electronic networks of
practice. Moreover, the reasons why members of these networks contribute
their knowledge are not well understood. The purpose of this study is to
further develop and test a comprehensive model of knowledge sharing in
electronic network of practices.
Design/methodology/approach - This study draws on social exchange
theory to examine the influence of individual cost and benefit factors on
knowledge contribution in an electronic network of practice. Based on a crosssectional survey of 186 members, both active and inactive, of an electronic
network of practice within a Dutch organization, structural equation modeling
(SEM) is applied to test the research model. To show instrument validity, an
extensive validation methodology consisting of a conceptual validation, pretest
and pilot test is used.
Findings - The results show that three intrinsic benefits factors (enjoyment in
helping others, knowledge self-efficacy and perceived identity verification) and
two extrinsic benefits (anticipated reciprocal relationships and social influence)
significantly impact knowledge contribution. Unexpectedly members contribute
without regard of possible anticipated reciprocal relationships. The results also
indicate the contextual factors (offline activities and group identification)
influence knowledge contribution mediated through individual factors.
Originality/value - This study contributed to a deeper understanding of
knowledge sharing in electronic networks of practice with empirical data from
a corporate electronic network of practice. This study makes several important
contributions to the research stream on knowledge sharing. First, we have
developed a comprehensive theory of knowledge sharing based on a
systematic review of prior research. Second, this model is empirically tested in
a Dutch electronic network of practice. Third, this study compared the
influence of extrinsic and intrinsic benefits influence knowledge sharing. It is
concluded that intrinsic benefit have a stronger effect on knowledge sharing
then extrinsic benefits have. Fourth, the influence of four contextual factors is
evaluated, of which most of the proposed relationships were never empirically
tested before.
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Implications To stimulate knowledge contribution the following information
systems related and organizational implications for practice are identified:
Information system implications:
1) Implement tools that support virtual copresence, self-presentation and
deep profiling
2) Implement a feedback mechanism that identifies people who
contributed useful knowledge and inform them that they helped others.
3) Implement advanced search technology
Organizational implications:
4) Use strong leadership to stimulate knowledge sharing
5) Organize regularly offline meetings
6) Ensure a minimal critical mass participants and knowledge
7) Organize user-training sessions and helpdesk support

Why Share? An empirical investigation of
contribution within electronic networks of practice

knowledge

iii

Acknowledgements
During the final project’s research process I was supported by a lot of people,
which I hereby want to thank for their great support. First, I wish to thank my
university supervisors, Roland Müller and Klaas Sikkel, for their enthusiasm
and always sharp remarks, friendly discussion and directions during the whole
thesis process. Moreover, I would like to thank Daniel Moody for sharing his
insights on research methodology. Without his advice and classes, writing this
thesis would be a far more difficult job.
I completed the master thesis during an internship at Atos Origin. I would like
to thank Jan Wieling for offering me this opportunity. Moreover, I would like to
express my appreciation to thank Peter Tervooren as my company supervisor
for his insights brainstorming, and motivation during the complete process.
Moreover, I would like to thank the board of the communication & change
network for generously supporting and promoting my survey. In particularly
I’m grateful to Ina Wensveen, Max Janssen, Jan Krans and Marja van
Solkema. Furthermore, I would like to thank all fellow colleagues and interns
at Atos Origin, for the interesting discussions, pleasant lunch breaks, and
good atmosphere. Special thanks go to Paul Roode for being a great
discussion partner during the first phases of my research.
My sincere thanks go to Erwin Bierhoff, who introduced me at Atos Origin and
provided me with great support and welcome coffee breaks during the
research process. Additionally, I would like to thank Ruben Heerdink and
Kelvin Divendal who helped me with setting up the online survey and provided
technical support. Last, but definitely not least, I would like to thank my
parents, my sister and all my friends for always being there for me.

Why Share? An empirical investigation of
contribution within electronic networks of practice

knowledge

iv

Contents
ABSTRACT…… ....................................................................................................... II
ACKNOWLEDGEMENTS ....................................................................................... IV
1

2

3

4

INTRODUCTION............................................................................................... 1
1.1

Background ............................................................................................ 1

1.2

Research setting .................................................................................... 3

1.3

Knowledge management within Atos Origin....................................... 3

1.4

NoP Communication & Change ............................................................ 5

1.5

Research goal ......................................................................................... 6

1.6

Research approach ................................................................................ 7

1.7

Structure of the thesis ........................................................................... 8

THEORETICAL BACKGROUND ..................................................................... 9
2.1

Knowledge .............................................................................................. 9

2.2

Knowledge management ..................................................................... 10

2.3

Electronic networks of practice .......................................................... 13

2.4

Social exchange theory ....................................................................... 14

RESEARCH MODEL AND HYPOTHESES.................................................... 16
3.1

Methodology ......................................................................................... 16

3.2

Perspective ........................................................................................... 17

3.3

Perceived costs .................................................................................... 22

3.4

Perceived benefits................................................................................ 23

3.5

Contextual factors................................................................................ 31

METHODS ...................................................................................................... 40
4.1

Research Design .................................................................................. 40

4.2

Operationalization the constructs ...................................................... 43

4.3

Conceptual validation .......................................................................... 46

4.4

Pre-test .................................................................................................. 50

4.5

Pilot study ............................................................................................. 50

4.6

Sampling ............................................................................................... 51

4.7

Survey implementation........................................................................ 53

Why Share? An empirical investigation of
contribution within electronic networks of practice

knowledge

v

5

6

DATA ANALYSIS AND RESULTS ................................................................. 55
5.1

Statistical technique ............................................................................ 55

5.2

Measurement model............................................................................. 56

5.3

Common method variance .................................................................. 58

5.4

Hypothesis testing ............................................................................... 58

DISCUSSION .................................................................................................. 62
6.1

Conclusion ............................................................................................ 62

6.2

Contributions........................................................................................ 68

6.3

Implications for practice...................................................................... 69

6.4

Limitations and further research ........................................................ 72

REFERENCES.. ..................................................................................................... 73
APPENDIX A: COMPANY PROFILE ATOS ORIGIN ............................................ 79
APPENDIX B: TOP 25 IS JOURNALS .................................................................. 84
APPENDIX C: STUDIES INCLUDED IN THE REVIEW......................................... 85
APPENDIX D: SURVEY INSTRUMENTS (ENGLISH) .......................................... 90
APPENDIX E: SURVEY INSTRUMENTS (DUTCH) .............................................. 93
APPENDIX F: FACTOR ANALYSIS ...................................................................... 95
APPENDIX G: COMMON METHOD BIAS ANALYSIS ......................................... 96

Why Share? An empirical investigation of
contribution within electronic networks of practice

knowledge

vi

1

Introduction
This chapter will provide the reader with an insight into the research area of
the thesis. The chapter starts with discussing the background, followed by a
description of context in which the study was performed and a brief
assessment of knowledge management within Atos Origin. Finally, the goal
and the approach of the research are stated.

1.1

Background
In the last years, knowledge is increasingly treated as one of the most critical
assets of an organization. It has become more difficult for companies to
sustain their competitive advantage in the fast changing world, even with more
advanced technology, better services or innovative products. In the view of
Davenport and Prusak (1998), the only sustainable competitive advantage is a
knowledge advantage because it is embedded in the organizational culture
and difficult to imitate. In the field of strategic management, this view has
been termed the knowledge-based view of the firm (Grant, 1996). In this view,
knowledge is viewed as the basis for the competitive advantage of a firm.
Therefore it is important for organizations to timely acquire new knowledge,
maintain the knowledge the organization already has and probably the most
important of all, leverage the already existing knowledge to a greater extend.
According to Davenport and Prusak (1998), most of the knowledge that
organizations need, already exists within the organization. The central
problem is how organizations transfer the knowledge from those who know to
those who need the knowledge. Traditionally, training has been an important
method to transfer knowledge from experts, to more novice colleagues.
However this is just one method of sharing knowledge, the people who are not
trainers may still posses knowledge that is very important to the organization.
It has also been shown that information sharing within the team is associated
with a higher organizational efficiency and lower workload (Snyder & Morris,
1984). However, a higher organizational efficiency is not the only reason to
share the knowledge within an organization. Another important factor thriving
knowledge management is the fear of turnover. A survey by KPMG (cited in:
Alavi & Leidner, 2001) showed that almost 50% of the companies has
experienced significant problems caused by departures of key employees.
Another factor engendering knowledge sharing is that knowledge is seen as
the cornerstone that is required for innovation and the creation of new
knowledge. In the fast-paced business world, knowledge can only become a
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competitive advantage when it is shared throughout the organization. These
are some of the factors that have led to systematic attempts to manage
knowledge.
Davenport and Prusak (1998) concluded that most of the knowledge
management projects have one of the following three aims:
1. to make organizational knowledge visible, this can be done through
corporate directories, maps and intranets;
2. to develop a knowledge culture by promoting behaviors like knowledge
sharing and proactively seeking knowledge;
3. to build a knowledge infrastructure by creating a web of connections
between people.
These knowledge management projects can be supported by knowledge
management systems. A knowledge management systems refers a specific
type of information systems that are used to support the organizational
processes of knowledge creation, storage/retrieval and application. Not all
knowledge management initiatives involve IT; however, many of these
projects rely on IT as a significant enabler. It should be clear that IT could
support knowledge management in many different ways. Some examples
include finding an expert using an online directory; working together and
sharing knowledge in virtual teams; accessing lessons learned from past
projects and so on.
A systematic review of the knowledge management literature by Alavi and
Leidner (2001) reveals three common applications of IT for organizational
knowledge management: (1) the codification and sharing of best practices, (2)
the use of corporate directories (3) the use of knowledge networks. The
creation and sharing of best practices is one of the most common applications
of knowledge management. Using benchmarking, best practices are identified
with the aim of transferring them to other parts of the organization.
Another common application of IT for knowledge management is the creation
of corporate directories, which is sometimes also referred as the mapping of
internal expertise. This type of application is especially useful to locate tacit
knowledge within the organization.
The third widespread application of knowledge management systems is the
creation of knowledge networks, often termed Networks or Communities of
Practice (NoP/CoP) in the literature. An example of the use of CoPs for
managing knowledge is Chrysler (American Productivity and Quality Center,
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2001). At Chrysler the CoPs were introduced when the organization
reorganized from functional to platform units. They realized the expertise of
the suspension specialists would worsen without interventions. Therefore,
they introduced a network, called Tech Cul, that brings employees together
both virtually and face-tot-face. Other companies including Chevron-Texaco,
Shell, BP, Schlumberger, Cap Gemini Ernst & Young and, IBM Global
services have successfully used CoPs to share knowledge (American
Productivity and Quality Center, 2001).

1.2

Research setting
The study is performed within the Atos Origin Enterprise Solutions - Enterprise
Content Management (ES-ECM) practice, a service practice within the Atos
Origin Nederland organization. Atos Origin ES-ECM focuses on delivering
solutions and services to its clients concerning Enterprise Content
Management, Business Process Management and Portals. The service
practice consists of over 225 employees with roles varying from program or
project manager to consultant or system engineer. A detailed company profile
for Atos Origin can be found in Appendix A.
The Enterprise Content Management (ECM) market is growing at a fast rate
and more organizations than ever are deploying ECM systems . ECM systems
are applications used to capture, manage, store, preserve and deliver content
and documents related to organizational processes. With ECM systems
organizations can manage their unstructured information. The main business
drivers for organizations to implement an ECM system are compliance,
collaboration, costs and continuity. The deployment of an ECM system can be
costly and implementations can take months or even years. One of the risks
during such an implementation is that the technological possibilities of the
ECM software are overemphasized and that the business goals and needs
are pushed to the background. With this, one can lose sight of the original
business case for the implementation, thus causing an unwanted outcome.
ECM systems belong to the category of commercial of the shelf software. In
the ECM market both business and ICT consultancy are available for any
organization wanting to implement ECM.

1.3

Knowledge management within Atos Origin
Knowledge is important for Atos for maintaining their competitive position,
because knowledge is the primary asset used for delivering services and the
IT services sector is a highly competitive sector. Knowledge is essential to
maintain and extend their client base, enable international bidding and service
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delivery and improve operational effectiveness and efficiency (Atos Origin,
2005). The importance of knowledge is further stressed by the statement that
Atos Origin is a knowledge company that knows how to engage with clients
and knows what to sell to these clients, because what they are actually selling,
is their know how (Atos Origin, 2008).
Knowledge management within Atos Origin Global has primarily been an ITdriven effort. In February 2004, after the acquisition of the Sema Group, the
global IT department decided to implement Open Text LiveLink as their main
knowledge management system. This system is a collaborative tool and was
introduced to enable employees to share information and resources, as well
as meet virtually on line and work together in specialist knowledge
communities. LiveLink is used in conjunction with Atos Origin’s global intranet
site, called Source, offering their employees an interactive communications
solution.
After the introduction of LiveLink, Atos global realized that the LiveLink
platform was underused and not implemented uniformly across the different
regions. A global knowledge management team was set-up been created to
analyze the current situation and to define a knowledge management strategy
to improve the support, approaches, processes and strategies regarding
knowledge management. This global knowledge management team realized
that capturing and leveraging knowledge is essential to the growth of
Atos Origin. It was their responsibility to drive the required behavioral change.
The knowledge management team proposed to implement a common
Knowledge Platform, which shares infrastructure, processes and languages.
However, this plan was never realized due to political reasons and the
knowledge management team was dismantled. Therefore, at present, there is
no formal strategy on the global level that addresses knowledge management
explicitly. Also on the country and divisional level (the Netherlands) there is no
explicit strategy regarding knowledge management, however there are some
document management procedures in place.
The way knowledge is shared varies between the different divisions, service
lines and units. However, knowledge sharing is commonly organized around
networks of practice. These NoPs cut across divisions and incorporates
professionals that have the same expertise or interest in a particular subject.
Examples of subjects include: communication & change, service
management, and enterprise architecture. A NoP has at least a community in
the LiveLink system were it members can interact and share information.
Additionally some NoPs have a cycle of offline meetings to share knowledge
and experiences. The size of these networks ranges from 50-600 members.
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The NoPs that are supported by the LiveLink system are generally not very
active. For instance at the moment of writing in 9 of the 18 NoPs the most
recent posting activity is more than 7 days ago and in 5 of the 18 NoPs the
most recent activity is more than 100 days ago.
Additionally, communities of practice, called expert groups, are also used to
share knowledge. An expert group (XPG) contains members from one
practice that have the same expertise. The size of an XPGs generally ranges
from 10-50 members. The way these XPGs share knowledge varies from
XPG to XPG. Nevertheless, most of the XPGs regularly organize meetings to
share insights and knowledge. Whether a knowledge management system is
used depends on the XPG: some maintain an online LiveLink community
where others use a Wiki where others do not use any online tools.

1.4

NoP Communication & Change
The NoP communication and change is an informal network consisting of 536
employees of Atos Origin Netherlands. The goal of this network is to share
and maintain knowledge and experiences about change and communication
management and related areas of expertise. The NoP C&C can be
characterized as a network of practice since it is a loosely knit activity system
where members are tied together by a shared practice. The network is based
on an offline network and an electronic network of practice that uses a
community site on LiveLink to communicate. The network organizes regular
offline meetings and workshops around a theme of interest that are generally
visited by between 100 and 200 employees on average. The community site
on LiveLink contains amongst others a blog, forums and a file repository
where files can be shared.
The roots of the NoP communication and change stem from the cell
philosophy of Eckart Wintzen (Wintzen, 2007) that was used at BSO, the
predecessor of Atos Origin. Wintzen basically argues that an organization
should consist of more or less independent operating cells consisting of about
50 members and a leader. This cell has full responsibility for every business
function (marketing, finance, HR) and has to report to the corporate
management cell. When a cell is becoming bigger than the desirable size it
should split. In this case the leader of the cell would appoint a leader from the
existing members of the cell to manage the newly founded cell. According to
this philosophy this would be the only way to maintain the corporate culture. In
the years that BSO was operating using this cell regime, a human
performance cell was founded that had to deal with all “soft” matters of
implementing information systems like communication and change
management. This was called a competence center cell where about 50
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people were working on a full-time basis. During reorganization in the end of
2001 when Atos Origin reorganized from a cell structure to a product-oriented
structure, this cell was dismantled and the people who were working there
were distributed among different divisions and practices. In order to maintain
the in-dept knowledge on communication and change the NoP C&C was
founded.
Before the LiveLink system was introduced in October 2005, a mailing list and
a shared hard drive were used to share knowledge. These tools were
replaced by a LiveLink community that features mailing lists, discussion
forums and a file repository.
In the recent years the offline activities of the NoP have been very successful.
It has grown to 540 members and meetings and workshops are now
organized at local offices as well. Furthermore, a special interest group on
Neuro-linguistic programming (NLP) has been formed and a separate NoP on
sustainability has been split off.

1.5

Research goal
As explained in the first section, organizational knowledge is generally seen
as an important resource to maintain a competitive advantage in highly
competitive environments. Atos Origin is trying to leverage this knowledge
through range of knowledge management initiatives; one of these initiatives is
the use of electronic networks of practice (NoP). However, the Electronic
Content Management (ECM) practice is facing difficulties with motivating the
employees to use these networks for sharing their knowledge.
The situation can be characterized as a public-good dilemma where access to
the knowledge is non-excludable and the use of knowledge by one employee
does not limit usefulness of the knowledge for other employees. From prior
research it is known that is easy for employees to free ride, i.e. not
contributing their knowledge is often the optimal strategy (Cabrera & Cabrera,
2002).
Therefore, the goal of this research is:
“To develop an understanding of the motivations and barriers for individuals to
contribute knowledge to electronic networks of practice and to identify
possible interventions that will improve knowledge sharing within the
electronic network of practice.
To reach this goal we have formulated the following main research question
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What are the reasons and barriers for individuals to contribute knowledge to
electronic networks of practice?
This research question is both theoretically and practically significant.
Knowledge sharing in virtual environments has been a quite active research
area in the last few years. For instance: three papers on knowledge sharing
virtual environments are listed in the top 20 of most cited papers of the last 4
year in the field of Business, Management and Accounting (Topcited.com,
2008). However, our literature survey has shown that no general theory of
knowledge sharing has emerged yet. Therefore answering this question will
contribute to this stream of research. Because knowledge is Atos Origin’s
primary asset, it is clear that sharing this knowledge is of major importance for
Atos Origin. Therefore this research question is also practically relevant.

1.6

Research approach
We have chosen to use a critical rationalistic research approach (Popper,
1992). In this approach, the basic task of the researcher is to discover causal
relationships between phenomena in nature. From the critical rationalistic
perspective, the world has an objective reality that can be captured and
translated into testable hypotheses, typically in the form of statistical analyses.
At the centre of the critical rationalistic is the concept op deduction:
1. Testing internal consistency, i.e., verifying that there are no internal
contradictions.
2. Distinguishing between the logical basics of the theoretical model and the
empirical, testable, predictions.
3. Comparison the theory with existing theory, showing that the new theory
advances knowledge.
4. Empirical testing of hypotheses in order to falsify the theory with data. The
objective of is to falsify the theory rather than to verify it. When the data
does not reject the hypotheses, we can say that it is temporarily
corroborate.
Logically following from the approach, the first step of the research is to
develop a research model that is a falsifiable theory which consists of testable
hypotheses, i.e. proposed relationships between theoretical constructs and
concepts. This theoretical model will be developed using a systematic survey
of the current literature.
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To collect the data for testing our model we have chosen to use a crosssectional survey. In general, surveys involve questioning people for
information in a structured format. One of the most distinguishing
characteristics of a survey is that data is collected from a relatively large
number of subjects. For a more detailed argumentation on the choice of the
research method, we refer to Chapter 4.

1.7

Structure of the thesis
In Chapter 2 a theoretical background is provided for the concepts and
theories that are used throughout the thesis. Chapter 3 presents the
conceptual model as well as hypotheses which are based on a systematic
literature review. Chapter 4 discusses the methods used in field study. In
Chapter 5, the results of the study are presented. Finally, in Chapter 6, the
study results are discussed together with research and practical implications.
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2

Theoretical background
This chapter provides a theoretical background on the major concepts that are
relevant for the study. It will introduce knowledge and knowledge
management in general and will be concluded with a discussion of the theory
on electronic networks of practice and social exchange theory. Instead of
giving an in-depth literature analysis of these subjects, this chapter aims
familiarize the reader with these concepts

2.1

Knowledge
A lot of effort has been put in discussion about the basic question: “What is
knowledge?” However, there is no undisputed definition of knowledge.
Researchers in the field of knowledge management commonly distinguish
between knowledge, data and information. Knowledge can be described as
“the result of cognitive processing triggered by the inflow of new stimuli” (Alavi
& Leidner, 2001). The distinction between knowledge and information is
described by Bohn (1994) in the following way: “knowledge allows the making
of predictions, causal associations, or prescriptive decisions about what to do”
while information “originates from raw data that is organized and endowed
with meaning”. According to Nonaka (1994), knowledge is a a justified true
belief based on information. However, there is not much practical usefulness
in differentiating knowledge from information in this study of knowledge
sharing. The focus of thesis is on the decision whether an individual shares
knowledge, which sometimes also includes information as part of the sharing.
Therefore, we will follow Huber (1991) and we will use information and
knowledge interchangeably in this thesis.
Nonaka (1994) has highlighted two different dimensions of knowledge: the
tacit and the explicit dimension. The explicit dimension of knowledge (or
explicit knowledge) is “articulated, codified, and communicated in symbolic
form and/or natural language” (Alavi & Leidner, 2001). An example of explicit
knowledge is a recipe of how to make bread. On the other hand, the tacit
dimension is the part of the knowledge that is difficult to express in words and
that needs to be comprehend by practice and experience. An example of tacit
knowledge is the knowledge about the color and the smell of the bread that
tells a good chef that the bread is ready. Tacit and explicit knowledge are not
different types of knowledge, instead
they are mutually dependent
dimensions of knowledge, i.e. tacit knowledge is essential for interpreting
explicit knowledge. This linkage suggests that true knowledge can only be
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exchanged when individuals have a certain shared knowledge base (Alavi &
Leidner, 2001).
Nonaka (1994) builds upon this distinction between tacit and explicit
knowledge to create a dynamic theory of organizational knowledge creation;
this theory depicts the process of creation and transfer of knowledge as a
spiral, in which explicit and tacit knowledge interact during four types of
knowledge conversion. In the socialization mode, tacit knowledge is shared
between persons largely using learning by doing. In the externalization mode,
pieces of this tacit knowledge are translated into explicit knowledge. In the
combination mode, different explicit knowledge is bundled together. In the
internalization mode, the newly created explicit knowledge is translated into
routines and rules. Explicit knowledge is much easier to capture and share
using technologies than tacit knowledge since tacit knowledge is more
embedded in context (Alavi & Leidner, 2001). Therefore, we will focus on the
sharing of explicit knowledge in this thesis and discard tacit knowledge.

2.2

Knowledge management
Knowledge management can be defined as a systematic and organizationally
specified process in order to manage the organizations’ knowledge for
acquiring, organizing, sustaining, applying, sharing and renewing both the
tacit and explicit knowledge of employees to improve organizational
performance and create value (Davenport & Prusak, 1998). Basically there
are two distinct knowledge management strategies: the codification strategy
and personalization strategy (Hansen, Nohria, & Tierney, 1999).
Organizations that use a codification knowledge management strategy focus
on codifying knowledge and storing it in a knowledge management system
that can be accessed by employees. This includes the use of different kinds
of knowledge management system in which employees can add knowledge
and can be used and accessed by anyone in the organization. When an
organization uses a personalization strategy, knowledge is mostly transferred
using direct person-to-person contact. The most significant use of
technologies such as telephone, e-mail and corporate directories is to
facilitate a personalization strategy and locating experts rather than storing
knowledge. This study will focus on sharing knowledge using a codification
strategy.
In the literature there are many different frameworks available that help
researchers and practitioners to understand the processes and concepts of
knowledge management and implement knowledge management initiatives
within an organization. We will describe the relation between knowledge
management and our study using the comprehensive framework of Holsapple
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and Joshi (2002). Holsapple and Joshi (2002) provide a conceptual framework
that tries to unify the knowledge management literature into a threefold
framework. This descriptive framework describes and the main elements of
knowledge management phenomena and their relationships, i.e. knowledge
resource, knowledge management activities and the factors that could
influence knowledge management initiatives in an organization.
Holsapple and Joshi (2002) adapted the knowledge-based view of the
organization were knowledge is recognized as a major organizational
resource next to the three traditional organization resources: material, human
and financial. These three resources and the external environment are
impacted by the knowledge resources and vice versa. According to Holsapple
and Joshi (2002) knowledge can be stored embedded or represented in an
organization as one of the following distinct types: participants’ knowledge,
culture, infrastructure, knowledge artifacts, purpose, and strategy. This
perspective of the model is shown in Figure 2.1. This thesis will focus on the
sharing of participants’ knowledge through the sharing of artifacts.

Figure 2.1: Type of knowledge resources (Holsapple and Joshi, 2002)

The knowledge management activities in the framework are: acquiring
knowledge, selecting knowledge, internalizing knowledge, and using
knowledge. The model is shown in Figure 2.2; it retains the resources from
Figure 2.1 and it further zooms in on the participants’ knowledge management
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skills. Internalizing is an activity that modifies an organization’s knowledge
resources based on acquired or newly created knowledge. The internalizing
has a sub activity depositing. This activity is the focus of this thesis.
Depositing denotes modifying knowledge resources by adding, deleting or
restructuring. It involves amongst others sharing.
!

Figure 2.2: knowledge management activities (Holsapple and Joshi, 2002)

The final perspective of the model of Holsapple and Joshi (2002) identifies
environmental, managerial and resource factors that influence knowledge
management within an organization. These forces are summarized in Figure
2.3. Environmental forces not only include pressure from markets and
competitors but also more distant forces like political and economical forces.
The resource influences include the financial, human, knowledge and material
dimensions of resources of an organization. The most important factors for
our research are the managerial factors. These factors are the only factors
that can be directly influenced. Leadership is a significant factor; it has a direct
impact on the availability of a supportive culture for knowledge management.
Coordination involves balancing and managing the spectrum of knowledge
management activities in the organization and it suggests that the human
resource policies in the organization need to support the knowledge
management initiatives. Finally, measurement is a factor that influences
knowledge management activities. It is important that knowledge
management activities measured and evaluated.
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Figure 2.3: knowledge management influences (Holsapple and Joshi, 2002)

2.3

Electronic networks of practice
The concept of networks of practice is first termed by Brown and Duguid
(2001) and builds upon the work of Wenger (1998) on communities of practice
(CoP). A CoP is a tightly knit activity system that incorporates individuals who
have a strong focus on a shared set of activities or practice. In other words,
they are composed of people who typically share common or related
professional activities and responsibilities. However, a CoP is not a formalized
organizational structure like divisions or project teams, but instead it is an
informal entity that is kept together by the shared problems or area of interest.
Wenger (1998) suggests that knowledge is generated in a CoP when
individuals engage in problem solving and share knowledge that is necessary
to solve problems. On the contrary, networks of practice are larger and more
loosely knit, often geographically distributed group of people that are engaged
in a shared practice. These people may even not know each other and are not
expected to meet face-to-face, however they are able to share a great deal of
knowledge (Brown & Duguid, 2001).
With the proliferation of information technology, networks of practice are able
to extend their reach. Wasko and Faraj (2005) defined electronic networks of
practice as those that primarily share their knowledge through computermediated media as virtual, or electronic, networks of practice. We will adapt
the definition of a electronic network of practice of Wasko and Faraj (2005) as
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“a self-organizing, open activity system focused on a shared practice that
exists primarily through computer-mediated communication.” This definition
highlights a few important dimensions of networks of practice. Fist, the
members can voluntarily decide to participate and the networks are generally
self-organizing. Second, the fact that networks are open activity systems
implies that the networks are open to individuals who are interested in the
shared practice. However, open in this case does not imply that networks that
reside within an organization are excluded; as long as the network is open to
all members of the organization and communications are primarily computermediated these networks are also called electronic networks of practice.
However, since access to these networks is open and voluntarily, it is unlikely
that the individuals will know each other. This will diminish the possibility of the
development of reciprocity and obligation that can be enforced through social
punishment (Wasko & Faraj, 2005). This raises the questions why people
would voluntarily engage in these networks? To answer this question we will
turn to social exchange theory.

2.4

Social exchange theory
In this thesis, knowledge sharing in electronic networks of practice will be
investigated from the social exchange theory perspective. Social exchange
theory (Blau, 1964) derives from economics rational choice theory and
proposes that economic principles can be applied to analyze social
exchanges. It argues that people engage in certain behaviors after evaluating
alternative courses of action and selecting the optimal behavior. Thus, a costbenefit analysis is at the core of a behavior. However, in comparison with
economic exchanges, social exchanges are not limited to material cost and
benefits, but also include goods of intangible value (e.g. reputation and selfesteem).
There are various instances of social exchange theory, but the essence of
different forms can be captured in the following definition of social exchange:
“social exchange compromises actions contingent on the rewarding reactions
of others, which over time provide for mutually rewarding transactions and
relationships” (Cropanzano & Mitchell, 2005). At the first glance, this definition
may seem to conflict with the rational process described above. However, it
states that actions are “contingent on the rewarding reactions of others”, this
implies that before engaging in a certain behavior people tend to estimate the
perceived benefits (rewarding reactions) and perceived costs.
Every exchange theory shares the following set of common concepts: actors,
resources and processes (Molm, 2003). Actors can be individual persons or
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corporate groups, particular people or someone who holds a structural
position (e.g. the chief executive office of a company). Resources are the
possessions or behavioral capabilities of an actor that are valued by others.
Like discussed, these resources may be tangible or intangible and may be
perceived as a gift by the receiver. In social exchange theory, actors try to
obtain valuable resources that others control through the process of social
exchange. This process may lead to an exchange relation where there is a
series of exchanges between actors, which in turn requires trust, which is selfgenerated by the exchanges themselves.
Traditionally, social exchange theory has been directed to the exchange
relationship between two people. However, researchers have realized that
employees form social exchange relationships with organizations
(Cropanzano & Mitchell, 2005). In electronic networks of practice-context,
knowledge sharing is an instance of a generalized exchange with multiple
actors, in which actors benefits are usually not directly contingent on the
knowledge that has been shared by that actor. In other words: a person will
provide benefits to another individual, but actually receive benefits from a third
party (e.g. reputation) (Bordia, Irmer, & Abusah, 2006). Constant et al (1994)
extended social exchange theory to the context of knowledge sharing by
assuming that knowledge sharing within organizations is similar to other social
exchanges that are influenced by their social and organizational context. The
reciprocal concept in social exchange theory implies that the social and
organizational context regulates knowledge exchange because of the
concerns that people have for maintaining (potential) exchange relationships,
the balance of power, reputation et cetera (Constant et al., 1994). This view
of social exchange theory is widely applied in the literature on knowledge
sharing. (Bordia et al., 2006; Jarvenpaa & Staples, 2000; Kankanhalli, Tan, &
Wei, 2005; King & Marks Jr, 2008). In this thesis we will adopt Kankanhalli’s
(2005) approach were we will identify perceived benefits and costs of sharing
knowledge within electronic networks of practice and investigate the impacts
of environmental factors on these benefits and costs.
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3

Research model and Hypotheses
Based on social exchange theory and a systematic review of the literature on
knowledge sharing a model of knowledge sharing contains cost and benefit
factors is developed that. Prior research has shown the importance of costs
and benefit factors for knowledge sharing (Kankanhalli et al., 2005).
Therefore, it is hypothesized that those factors influence knowledge
contribution; in addition, contextual factors that influence the perceived costs
and benefits are identified. The theoretical model is summarized in Figure 3.1
and Table 3.4. Moreover, the definitions of the constructs are listed in Table
3.3.

3.1

Methodology
A methodological review of the past literature is a crucial activity for any
research (Levy & Ellis, 2006). Webster and Watson (2002) define an effective
literature review as one that “creates a firm foundation for advancing
knowledge. It facilitates theory development, closes areas where a plethora of
research exists, and uncovers areas where research is needed”. When a
literature review is not performed in a methodological way, it may suffer from
sampling problems. Possible problems include random sampling (using the
first articles found), biased sampling (using mostly articles that support the
particular case) and convenience sampling (using only articles that are
available in a convenient way).
To prevent the mentioned problems we adopted the literature search
methodology as proposed by Webster and Watson (2002):
1. Keyword search
Since this research is carried out within a limited timeframe, we want a
purposely-biased sample: the most important or influential papers on the
topic. The most influential contributions are likely to be published in the
leading journals (Webster & Watson, 2002). Therefore, it makes sense top
start reviewing them first. To achieve this goal, we selected the twenty-five
premier IS journals as indentified by Peffers and Ya (2003) using a survey
of 1129 IS researchers. The journals that were reviewed during this step
are listed in Appendix B. We used the following keywords: “knowledge
sharing”, “knowledge contribution”, “information sharing”, “information
contribution”
2. Backward search
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Since IS, and knowledge management in particular, is an interdisciplinary
field, it is advisable to also review related disciplines (Webster & Watson,
2002). This is accomplished with the backward and forward search
procedures. Using the articles identified in the first section, we determined
the most important prior work by reviewing the references.
3. Forward search
Using the citation index of Scopus, we have identified other relevant works
that cite the most influential papers.
While performing these steps we evaluated the papers that we found based
on the abstracts. We only included study’s that: consider knowledge sharing
between individuals in the organization, consider at least the supply side and
consider knowledge sharing using a knowledge management system. The
empirical works that we included in our literature survey are listed in Appendix
C.
The results of the literature review are shown in Table 3.1 and Table 3.2.
Table 3.1 shows the findings of the different studies on the factors that we
included in our model. Additionally, Table 3.2 presents the factors that were
examined in the studies, but that were not included in our model.

3.2

Perspective
According to Jian and Jeffres (2006) the literature on knowledge sharing in
electronic contexts is dominated by three different perspectives. The first
perspective is the utilitarian perspective that assumes that individuals are
rational beings that are driven by self interests, i.e. individuals often act to
maximize their individual payoffs (Jian & Jeffres, 2006). The models from
these theories are rooted in either theories of collective action or social
dilemmas. Research within this perspective usually frames knowledge sharing
as social dilemmas where “individual rationality - simply trying to maximize
individual pay-off leads to collective irrationality” (Cabrera & Cabrera, 2002).
In other words, hoarding knowledge may be optimal for the individual, but
when everybody follows this strategy, the group may not reach its goals. As
discussed in Section 2.4, social exchange theory is theory that is regularly
used to explain knowledge sharing behavior from a utilitarian perspective.
Social exchange theory (Blau, 1964) argues that the nature of social
exchange can be understood using economic principles. Blau (1964)
proposes that people estimate the perceived benefits and costs of the
behavior before engaging in it.
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The second perspective is the normative perspective where it is assumed that
people are prosocial and are motivated by factors like organizational norms
and commitment (Jian & Jeffres, 2006). Osterloh and Frey (2000) argue that
because managers cannot straightforwardly observe knowledge sharing, they
need to rely on intrinsically motivated employees and unobtrusive control to
achieve sharing goals. Unobtrusive control is the process of influencing
employees' decisions without overtly stating demands (Tompkins & Cheney,
1985). This perspective highlights the importance of identification, i.e. an
individual’s sense of belonging, to support unobtrusive control. Research in
motivation suggests that identification is an important factor that influences
prosocial behaviors like knowledge sharing (Ma & Agarwal, 2007; Osterloh &
Frey, 2000).
The third and final perspective concerns the collaborative experience that
assumes that organizational member’s base their decisions regarding
collaborative action, like contributing knowledge to electronic networks of
practice, on their previous collaborative experience. It is argued that
contribution to electronic networks of practice is not only an collective action,
but is also a collaborative act (Jian & Jeffres, 2006). Studies on knowledge
sharing within virtual communities often take this lens. Examples include
Wasko and Faraj (2005) and Ardichvili et al.(2003).
Having discussed these three perspectives, we add the information systems
dimension. Research from the IS field has shown that knowledge contribution
is higher when the technology attributes and conditions decrease the
perceived costs of sharing (e.g. user- friendly systems) (Jarvenpaa & Staples,
2000; King & Marks Jr, 2008; Kulkarni, Ravindran, & Freeze, 2006). It can be
argued that this view is based on the utilitarian perspective, since it argues
that individuals are more inclined to share knowledge as the perceived costs
from sharing decreases. However, research from a collaborative experience
perspective has also shown that technology attributes are important
determinants of the collaborative experience (identity verification in this case)
which in turn is linked to contribution (Ma & Agarwal, 2007). Therefore, we
distinguish the information systems perspective as a separate dimension.
A survey within U.S. based field sales force showed that the utilitarian
dimension exerts a considerably stronger effect on knowledge sharing than
the normative and collaborative experience perspectives (Jian & Jeffres,
2006). However, the other dimensions also exerted a significant effect.
Therefore, in our research, we start reasoning from the utilitarian perspective
by applying social exchange theory but we will try to take a holistic perspective
by also incorporating the three other perspectives.
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Ardichvili et al. (2003)

NoP

Bock et al. (2005)

Rep

Bordia et al. (2006)
Cabrera et al.(2006)
Chiu (2006)
Constant et al. (1994)
Constant et al. (1996)
Han and Anantatmula (2007)

Rep
Rep
VC

Hsu et al. (2007)
Jarvenpaa and Staples
(2000)
Jian and Jeffres (2006)
Kalman et al. (2002)

NoP

VC

n.a.
51% (N=154)
46% (N=119)
48% (N=372)
(N=336)
n.a.
58% (N=263)
n.a.
28% (N=273)

KS intentions
Knowledge sharing
Quantity of KS
Knowledge sharing
Usefulness of advice
Willingness to share

+
Me

Rep

28% (N=169) Sharing frequency, effort
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Identification

Trust

Offline activity

System quality

Social influence

Reciprocity

+

+

+D

+D
+D

0

+D

+D

0
+

0

+D

+
+

+

+

+ D,
Me

King and Marks Jr (2008)

knowledge

Reputation

Organizational reward

Self-efficacy

Perceived identity verification

D

KS behavior

Rep
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+
Me

Intention to share

Kankanhalli (2005)

Rep
Rep

Evaluation apprehension

+

27%)
Use of collaborative
(N=1125)
electronic media
80% (N=80) Willingness to contribute
(N=28)
Motivation to share
38% (N=150)
Repository usage

NoP

Enjoyment in helping others

Context

0 = No effect
D = Direct effect
Me = Mediated effect
Mo = Moderated effect
Mo2 = Moderator

Codification effort

= Not reported
n.a.=not applicable

Dependent variable

NoP= virtual community of
practice/electronic network of
practice
Rep= repository
VC= virtual community

Resposerate (Respodents)

Table 3.1: Empirical results

+ D, Me
+D
+D
0

+ D, 0
Mo + D

+D

+D

0

+
Mo
+D

74% (N=111)
n.a.

Kulkarni et al. (2006)
Marks et al. (2008)
Ma and Agarwal (2007)

VC

Peddibhotla and Subramani
(2007)
Voelpel (2008)
Wasko and Faraj (2005)

NoP

Yu and Chu (2007)

VC

Rep

(N=193)

Why Share? An empirical investigation of
contribution within electronic networks of practice

+ D,
Mo

Identification

Mo2

Trust

Offline activity

0

+ D, Me + Me
0

Response rate
Volume
Organizational
citizenship behavior

knowledge

System quality

Reciprocity

Reputation

Organizational reward

Self-efficacy

Perceived identity verification

Knowledge Use
Knowledge
sharing

13% / 21%
Knowledge contribution
(N=500/166)
n.a.
Quantity of contributions

23% (N=173)

Evaluation apprehension

Enjoyment in helping others

Posting activity

Social influence

11% (N=77)

Codification effort

VC

Dependent variable

Koh et al. (2007)

Resposerate (Respodents)

D=Direct
Me=Mediated
Mo=Moderated
Mo2=Moderator

Context

NoP= virtual community of
practice/electronic network of
practice
Rep= repository
VC= virtual community
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+ D,
Me

+D
+

0

+

+D

0
+

D
+D

Table 3.2: Other factors
Authors
Significant
Security and confidentiality considerations
Ardichvili et al. (2003)
( ), Nature of the work
Sense of self-worth (+, Me), Attitude (+),
Bock et al. (2005)
Organizational climate (+)
Bordia et al. (2006)
Cabrera et al.(2006)

Chiu (2006)

Constant et al. (1994)
Constant et al. (1996)
Han and Anantatmula
(2007)
Hsu et al. (2007)
Jarvenpaa and Staples
(2000)

Jian and Jeffres (2006)
Kalman et al. (2002)
Kankanhalli (2005)
King and Marks Jr (2008)
Koh et al. (2007)
Kulkarni et al. (2006)
Marks et al. (2008)
Ma and Agarwal (2007)
Peddibhotla and
Subramani (2007)
Voelpel (2008)
Wasko and Faraj (2005)
Yu and Chu (2007)

Insignificant

Gender
Org. commitment, Agreeableness,
Conscientiousness, Open. to exper. ,
intrinsic rewards, job autonomy
Social interaction ties (+) , shared vision (+) Personal outcome expectations, shared
, community related outcome expectations
language
(+)
Self-interest ( ), Organizational ownership
(+), form of information
desire to benefit the organization (+)
Loss of knowledge power, job insecurity.
Personal outcome expectations (+)
Information culture (+), Organizationalownership information (+), propensity to
share (+), task interdependence (+), CBI
characteristics (+)
Perceived benefits (+), collaborative
experience (+)
Organizational commitment (+)

Community related outcome expectations

Organizational instrumentality
Loss of knowledge power

Supervisory control (+)
Perceived usefulness (+), user satisfaction
(+)
Managerial prompts, social value
orientation
Satisfaction (+)
Social affiliation (+)
Group size (non-linear)
Network centrality (+), Tenure (+)
Cohesiveness (+) , similarity (+)
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3.3

Perceived costs
3.3.1

Codification effort

Sharing knowledge in an electronic network of practice involves codifying the
knowledge. Hansen, Nohria and Tierney (1999) describe this codification step
as “knowledge that is extracted from the person who developed it, then made
independent of that person, and reused for various purposes”. This process
consists of two steps, the codification of the knowledge and entering it in the
knowledge management system; the codification process entails both steps
and includes costs in the form of time and effort required. In a professional
service organisation, like Atos Origin, the time required to codify knowledge
can be interpreted as an opportunity cost. For example, when a consultant is
required to codify knowledge, this requires him to give up billable hours or to
give up free time.
From the literature on technology acceptance, it is known that effort
expectancy is a significant predictor of the intention to use a certain
technology (Venkatesh, Morris, Davis, & Davis, 2003). The study of
Kankanhalli et al. (2005) concluded that the relationship between codification
effort and electronic knowledge repository usage by knowledge contributors
was moderated by generalized trust. Related, Jarvenpaa and Staples (2000)
found that people who feel more comfortable with technology are more
inclined to engage in electronic information exchanges. This may be
interpreted as an indication that the perceived codification costs have a salient
effect when we assume that when someone is more comfortable with
computers he or she also has a lower perception of costs associated with
using this technology to codify knowledge.
HYPOTHESIS 1 (H1). Codification effort negatively influences knowledge
contribution
3.3.2

Evaluation apprehension

Evaluation apprehension can be defined as a ‘‘person’s active anxiety toned
concern’’ that he or she may be evaluated negatively (Bordia et al., 2006).
Evaluation apprehension can occur in many different situations like giving a
public presentation or taking an exam. This evaluation apprehension may be
caused by unwillingness to loose face among others, by the fear of negative
consequences or by attempts to protect self-esteem (Bordia et al., 2006). A
laboratory experiment in a face-to-face setting showed that evaluation
apprehension boosts performance on straightforward tasks, but decreases
performance on complex tasks (Bartis, Szymanski, & Harkins, 1988). In a

Why Share? An empirical investigation of
contribution within electronic networks of practice

knowledge

22

virtual community, evaluation apprehension is more likely to occur due high
number of people that have access to the information and the permanency of
the information (Bordia et al., 2006).
Empirical research is sparse, but confirms the proposition that evaluation
apprehension negatively influences knowledge sharing. Ardichvili et al. (2003)
found that employees are afraid to share their knowledge in virtual
communities because they are afraid to loose face and are afraid of
“possible criticism or ridicule of what they might post”. Bordia and colleagues
confirmed, using a survey of 119 employees of a consultancy firm, that
evaluation apprehension negatively affects knowledge sharing in a repository
context (Bordia et al., 2006). From the literature on technology acceptance,
we know that people are generally avoiding behaviors that invoke anxious
feelings (Compeau, Higgins, & Huff, 1999).
Because we can assume that the codification of knowledge is a creative and
complex task and because of the supportive empirical data, we propose the
following hypothesis:
HYPOTHESIS 2 (H2). Evaluation apprehension negatively influences
knowledge contribution

3.4

Perceived benefits
3.4.1

Enjoyment in helping others

They enjoyment of helping others is an intrinsic benefit that is rooted in the
concept of Altruism. Altruism, an aspect of organizational citizenship behavior,
is defined as an "individual behavior that is discretionary, not directly or
explicitly recognized by the formal reward system, and that in the aggregate
promotes the effective functioning of the organization" (Organ, 1997). In other
words, altruism refers to the willingness of an organizational member to help
another person with a task that is relevant for the organization. The literature
on altruism distinguished to types of altruism: absolute and relative altruism
(Smith, 1981). Absolute altruism refers to altruism where there is absolutely
no self-interest with helping people. Batson is an advocate of the idea that
people often help purely out of altruism. He hypothesizes that when someone
feels empathy for a person, he will help for purely for altruistic reasons. If
someone does not feel empathy, then social exchange relationships are
required (Batson, Ahmad, & Tsang, 2002). Relative altruism is a form of
altruism where self-concern is a minor motivator.
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When people enjoy helping others, altruistic motives play a role. This
enjoyment can serve as an intrinsic benefit motivating knowledge sharing.
Research on knowledge sharing has consistently shown a link between
altruism and contribution behaviors. A study, using objective data to measure
knowledge sharing by Wasko and Faraj (2005) found that enjoyment in
helping others predicted the helpfulness of a contribution in an electronic
network of practice. In the context of knowledge repositories Kankanhalli et al.
(2005) also found that the enjoyment in helping others was a salient benefit
motivating contribution behaviors.
HYPOTHESIS 3 (H3). Enjoyment in helping others positively influences
knowledge contribution
3.4.2

Self-efficacy

Self-efficacy is a concept developed in social cognitive theory that refers to
the belief in one’s capabilities to successfully complete a certain task (Gist &
Mitchell, 1992). Social cognitive theory states that human behavior is a
product of a dynamic interplay between personal, behavioral and
environmental influences. The literature on self-efficacy highlights three
aspects of this definition (Gist & Mitchell, 1992). First, self-efficacy is judgment
of the perceived capability to perform a certain tasks. Second, self-efficacy
judgments may change over time as new experiences are acquired and
feedback of behavior is received. Third, people who have the same skills may
perform differently based on their self-efficacy judgment that influences the
utilization, combination and sequencing of these skills in a changing context.
When someone’s self-efficacy is low, he or she might think that sharing his
knowledge does not make a noticeable difference and therefore decide not to
share knowledge. However, sharing expertise that is useful for the
organization can create a confidence in what someone does which in turn
increases the self-efficacy (Constant et al., 1994). Therefore, we argue that
increased self-efficacy is an intrinsic benefit.
In the context of knowledge sharing, self-efficacy can be considered as a
product of two different types of efficacy: knowledge self-efficacy and
connective efficacy (Kalman et al., 2002). Knowledge self-efficacy refers to
the beliefs that other would value the knowledge that someone holds. Thus,
knowledge self-efficacy focuses on the knowledge content and a person’s
own assessment of the value of the knowledge. On the other hand,
connective efficacy refers to the belief that other people will actually receive
the information. For example, someone may not share valuable knowledge
because he or she does not expect that sharing this knowledge is valuable to
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others. Alternatively, an employee may not share knowledge that he or she
expects to be valuable to others, because he or she thinks that the likelihood
that someone will receive the information is low.
Empirical research shows a consistent relationship between knowledge
contribution behaviors and self-efficacy. A case study by Ardichvili et al.
(2003) found that both new and experienced employees are concerned that
what they have to say might not be important or relevant enough to share.
Additionally they have noted that new employees often believe that they have
not earned the right to contribute on a company-wide system. A survey by of
372 employees found that role-breath self-efficacy was a significant predictor
of self-reported knowledge sharing (Hsu et al., 2007). Role-breath selfefficacy is a form of self-efficacy that has been designed to measure
someone’s self-efficacy within ‘a flexible, self-directed, and interpersonally
effective workforce (Cabrera et al., 2006).
Knowledge self-efficacy has been strongly linked to knowledge sharing. The
influential work of Kankanhalli et al. (2005) has shown that knowledge selfefficacy is an important determinant of knowledge contribution to an electronic
knowledge repository. A survey under 274 respondents in virtual communities
by Hsu et al. (2007) indicated that knowledge self-efficacy has both direct and
indirect effects on knowledge sharing behavior, implying that self-efficacy
plays a decisive role in guiding people’s behavior. The indirect effects were
mediated through outcome expectations. However, a survey by Kalman et al.
(2002) found that knowledge self-efficacy was not an important determinant of
the motivation to contribute knowledge. These contradicting results may be
explained by the small sample that was used; the researchers surveyed a
team of 28 aircraft designers.
To the best of our knowledge, connective efficacy was only tested by Kalman
et al. (2002). They found a strong relationship between connective efficacy
and the motivation to contribute information to a repository, however, like
explained above, only 28 respondents participated in this survey.
Overall, self-efficacy is an essential motivational construct. It influences
individual choices, goals, emotional reactions, effort, coping and persistence.
Self-efficacy also changes because of learning, experience and feedback.
(Gist & Mitchell, 1992) Empirical evidence has shown a strong relationship
between contribution behaviors and self-efficacy. Therefore, we expect that
both connective self-efficacy and knowledge self-efficacy significantly
influence knowledge contributions to electronic networks of practice.
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HYPOTHESIS 4 (H4).
knowledge contribution

Knowledge

self-efficacy

positively

influences

HYPOTHESIS 5 (H5). Connective efficacy positively influences knowledge
contribution
3.4.3

Perceived identity verification

Identity has been defined by scholars as “the set of meanings that persons
attach to themselves as a group member, role player or person. (Stets & Cast,
2007). In this thesis, we study the person identity, which relates to the set of
meanings that are tied to and sustain the self as an individual. Basically this is
concerned with the answer to the multi-dimensional question of “Who am I?”
(Ma & Agarwal, 2007). Communicating one’s identity has been found
important in online interactions, like knowledge sharing in a electronic network
of practice, because of three distinct reasons. First, knowledge acquisition is
more efficient when the expert is identifiable since knowing the identity of the
person that contributed the information helps the knowledge seeker to assess
the credibility of the expert. Second, identity communication increases the
chances of building relationships because people are more likely to
communicate and build relationships with people that are similar to
themselves. Identity communication can help to find similar people. Finally,
identity communication increases the possibility of future reciprocation since it
allows people to build reputation because it allows contributions to be
attributed to them (Ma & Agarwal, 2007).
Perceived identity verification
has been defined as the
“perceived
confirmation from other community members of a focal person’s belief about
his identities” (Ma & Agarwal, 2007). In a survey in which Ma and Agarwal
(2007) examine the role of technology design in motivating knowledgecontributing behavior in online sharing communities it is shown that there
exists a significant relationship between knowledge contribution in the virtual
communities and perceived identity verification.
The relationship between perceived identity verification and contributing
knowledge to a electronic network of practice can be explained using selfverification theory. Self-verification theory (Swann Jr, Polzer, Seyle, & Ko,
2004) posits that people try to ensure that their experiences in groups confirm
their self-views (thoughts and feelings about the self). That is, when people
interact with others, they are inclined to make sure the experiences in a group
confirm the way they see themselves. To obtain verification of the selfconcept, people engage in an identity negation process, whereby they apply
three distinct strategies to bring the others’ perception of them in
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correspondence with their self-concept (Swann Jr et al., 2004). First, people
construct social environments that satisfy their needs by finding and entering
groups that that confirm their self-view. Second, people systematically
communicate their self-view to the others in order to generate evaluations by
others that confirm their self-view. Finally, people use their self-view to direct
the selection, retention and interpretation of their experiences in groups.
Scholars have discovered that people may even stop working on tasks to
which they have been assigned if they feel that they are receiving nonverifying evaluation of the performance (Brockner, 1985). In the context of
knowledge sharing there is some evidence that indicates that identity
verification is a salient determinant of contribution behaviors. In a surveybased study, Ma and Agarwal (2007) found that perceived identity verification
of users motivates contribution in an online sharing community. In the context
of voluntary contribution to public document repositories on the internet, it was
found that self-expression is a salient motivator for contributing behaviors
(Peddibhotla & Subramani, 2007). Self-expression is a construct related to
identity-verification, because before one is able to receive verifying
evaluations from others, it is required to express your identity first.
Identity verification is conceptually similar to self-verification. Self-verification
theory stresses the importance of identity verification by important others.
That is, people prefer to interact with people that verify their identity. This
theoretical view is supported by empirical work of Ma and Agarwal (2007).
Therefore, we expect that people are significantly more motivated to
contribute to an electronic network of practice when the perceived identity
verification is high.
HYPOTHESIS 6 (H6). Perceived identity verification positively influences
knowledge contribution
3.4.4

Organizational reward

From the social-exchange perspective, a person will choose the course of
action that maximizes the perceived benefit (Blau, 1964). Thus, people are
engaging in a certain behavior when the perceived benefits outweigh the
perceived costs. A way to increase the perceived benefits is to establish
organizational rewards. Organizational rewards can be defined as the
importance of economic incentives provided for contribution to a electronic
network of practice (Kankanhalli et al., 2005). Organizational rewards can take
various forms like increased pay, bonuses, job security or career
advancement. The Siemens sharenet project is an example were incentives
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that were provided played a crucial role in motivating the employees to share
its knowledge in the database (MacCormack, Voelpel, & Herman, 2002).
The empirical results on the effects of incentives are mixed. Kankanhalli et al.,
(2005) found that the relationship between electronic knowledge repository
usage and incentives was both direct and moderated by identification, when
contributors identified strongly with the organization organizational rewards
were even more effective in promoting knowledge sharing. Kulkarni et al.
(2006) also observed a positive relationship between incentives and
knowledge use. They concluded that after realizing commitment of the
employees, organizations need to use an incentive scheme that is aimed at
promoting knowledge sharing and team work (Kulkarni et al., 2006). In a study
were Carbrera et al. (2006) surveyed 372 employees of a multinational
corporation they found no significant link between extrinsic rewards and
knowledge sharing. Bock et al. (2005) even concluded that extrinsic rewards
might even hinder the attitudes towards knowledge sharing. These mixed
results may have various explanations. A possible explanation would be that
cultural effects might change the perception of the value of incentives. All the
models were all tested in different countries. For example, the Bock et al.
(2005) conducted their survey within Korean firms, which are known to
operate in a highly collectivistic national culture. However, Kankanhalli et al.
performed their survey within employees of Singaporean companies, which
are also known to operate in a collectivistic culture. The operationalization of
the construct might also be another cause for the mixed results. Kankanhalli
et al. also included job security and career perspective in the
operationalization of the construct, while Bock et al. did not include job
security.
Since Atos Origin has no incentives for knowledge sharing in place, we will
exclude organizational reward from our model
3.4.5

Reciprocity

Reciprocity can motivate knowledge sharing when individuals who share their
knowledge with others are expected to benefit sharing behaviours, because
they expect to receive useful knowledge in return in the future (Davenport &
Prusak, 1998). In this study reciprocity refers to the degree which one
believes one can improve mutual relationships with others through one’s
knowledge sharing (Bock et al., 2005). Reciprocity is a key extrinsic benefit
identified in social exchange theory.
Empirical evidence generally supports the proposition that reciprocity is
positively associated with knowledge sharing. Bock et al. (2005) found a
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strong connection between anticipated reciprocal relationships and the
attitude towards knowledge sharing. Chiu et al. (2006) concluded that a norm
of reciprocity is a significant predictor of the quantity of knowledge sharing in a
professional virtual community. In the context of electronic repositories,
Kankanhalli et al. (2005) found that reciprocity is contingent on pro-sharing
norms. When there is a climate of collaboration, reciprocal benefits are not
required to motivate knowledge sharing, but on the other hand when prosharing norms are weak reciprocal benefits are required to motivate
employees to share there knowledge. Peddibhotla and Subramani (2007)
found, by analyzing user profiles, that reviewers at amazon.com were
motivated by reciprocal benefits to contribute reviews to the repository.
However, Wasko and Faray (2005) found that the volume of contributions in a
electronic network of law professionals were not related to anticipated
reciprocal benefits. They explained this result by suggesting that the
interactions might be generalized instead of direct.
Based on social exchange theory and the empirical evidence we postulate the
following hypothesis:
HYPOTHESIS 7 (H7). Anticipated reciprocal relationships positively influences
knowledge contribution
3.4.6

Reputation

Reputation is a judgment of one character, skills, reliability and other personal
attributes (Jones, Hesterly, & Borgatti, 1997). When the uncertainty in the
environment increases, exchange actors will become more concerned with
information about others reputation and thus reputation will play an important
role governing the social exchange. When we look at knowledge sharing, the
exchange can be characterized as a very uncertain activity were is hard to
judge the quality of the exchange resource. Therefore, people will use
reputation as a way to govern the exchange.
Reputation can serve as an important benefit that an individual leverages to
achieve and maintain a certain status within a network (Jones et al., 1997). An
experiment by Huberman, Loch, and Onculer, (2004) showed that individuals
consider status as a valued resource in itself, rather than a means to achieve
an end. In this experiment, people were even willing to pay to obtain status.
The empirical evidence on knowledge sharing generally supports the
proposition that status increases the motivation to contribute knowledge. A
case study by Ardichvili et al. (2003) concluded that employees that were
member of communities of practice felt the need to establish themselves as
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experts. Wasko and Faraj (2005) found that the perception that participation
enhances an individuals professional reputation significantly impacted
objectively measured knowledge contribution in a electronic network of law
professionals. The survey by Bordia et al. (2006) collected self-report
questionnaires which were collected from employees of a large multinational
consulting firm. They found that perceived benefits, which measured
perceived benefits to one’s career and the perceived enhancement of one’s
reputation by sharing knowledge, was an important predictor of the intention
to share knowledge using a repository. Nevertheless, Kankanhalli et al. (2005)
observed no relationship between image and EKR usage by knowledge
contributors, even under conditions of weak-sharing norms the effect was not
significant.
Given that status is experienced as a benefit by individuals in a network
(Jones et al., 1997) and the supportive empirical evidence we propose that
reputation positively influences knowledge sharing.
HYPOTHESIS 8 (H8). Reputation positively influences knowledge contribution
3.4.7

Social Influence

Social influence is defined as the extent to which an individual perceives that
important others believe he or she should share knowledge (Venkatesh et al.,
2003). Social influence is the notion that the individual’s behaviour is impacted
by the perception of how others will view them as a result of some behaviour.
From the literature on technology acceptance we know that three mechanisms
play an important role impacting behaviour: compliance, internalization, and
identification (Venkatesh et al., 2003). Compliance means that someone alters
his behaviour in response of social influences, while internalization and
identification involve altering the belief structure of an individual. The well
established theory of reasoned action states that social influence (subjective
norm) impacts the intention to engage in certain behaviour (Fishbein & Ajzen,
1975). Social influence is conceptually very similar to the subjective norm
(Venkatesh et al., 2003).
The proposition that social influence impacts knowledge sharing is well
supported by the literature. A case study of a community of professionals
found that knowledge sharing was driven by moral obligation towards the
organizational as a whole and the individual members of the community
(Ardichvili et al., 2003). Cabrera et al. (2006) found that the perceptions of
support from colleagues and supervisors towards knowledge sharing
significantly impacted knowledge sharing. Yu and Chu (2007) observed that
members of a virtual gaming community who perceived having a high-quality
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relationship with the community leader, were more likely to engage in
organizational citizenship behaviour. Using a survey of 154 managers in
Korean organizations, Bock et al. (2005) confirmed that the subjective norm
strongly influences the intention to share knowledge. However, Koh et al.
(2007) concluded that the efforts of community leaders did not directly
impacts community posting activity. This indicates that the more effort a
community leaders puts in promoting knowledge sharing does not directly
impacts the quantity of knowledge sharing, but the research provides no
indication whether the effort of the community leader is related to the social
influence of the subjective norm of individual community members.
Apparently, people who perceive their supervisors and co-workers to value
knowledge sharing feel more inclined to engage in such behavior. Therefore,
we hypothesize that social influence positively influences knowledge
contribution.
HYPOTHESIS 9 (H9). Social influence positively influences knowledge
contribution

3.5

Contextual factors
3.5.1

Offline interaction

Research on virtual communities has shown that there is a strong link
between knowledge contribution and offline interactions (Koh et al., 2007; Ma
& Agarwal, 2007). However, offline interactions are not an end for community
members. Therefore, offline interactions have to influence certain benefits or
costs perceived by individuals. According to Koh et al. (2007), offline meetings
reinforce solidarity and intimacy between community members, encouraging
them to contribute knowledge.
Social presence theory (Short, Williams, & Christie, 1976) indicates that offline
interaction can increase the social presence of the community member. With
social presence we mean someone’s sense of awareness of the presence of
communication partner. When some is more aware of the communication
partner, he or she may have an increased possibility of identity verification.
Additionally, Identity communication can reinforced during offline meetings,
where community members are able to express and obtain more identity cues
(Ma & Agarwal, 2007). This is supported by the empirical work of Ma and
Agarwal (2007) were it was found that the impact of offline interaction on
knowledge contribution is partially mediated by perceived identity verification.
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HYPOTHESIS 10 (H10). Offline interaction positively influences perceived
identity verification
However, it was shown that perceived identity verification only partially
mediates the effects of offline interaction (Ma & Agarwal, 2007). Most likely
offline interaction will influence other benefits as well. To explain these
relationships we draw on the theory of knowledge sharing developed by
Müller (2005). This theory uses well established game theory to model
knowledge sharing as a public-good dilemma. Amongst others, the role of
group communication on knowledge sharing motives is examined. We
assume that increased group communication has similar effects as the offline
interaction construct.
First, Müller (2005) proposes that people communication increases social
norms. It is argued that norms are created when people are promising to
share. They will feel commitment when they promised to cooperate and a
public mutual commitment becomes a norm (Müller, 2005). A norm will
increase the perception of social norms and therefore we hypothesize that
offline interaction is related social influence.
HYPOTHESIS 11 (H11). Offline interaction positively influences social forces
Second, communication will increase the expectation that others will
cooperate and therefore the expectation of reciprocity (Müller, 2005).
Research suggests that the perceived payoff of knowledge sharing was
dependent on the contribution behaviours of others (Chua, 2003). Thus,
when communication the expectation that other will cooperate, it is likely that
offline interaction will increase the anticipated reciprocal relationships.
HYPOTHESIS 12 (H12). Offline interaction positively influences anticipated
reciprocal relationships
Finally, group communication may also increase the level of group
identification (Koh et al., 2007; Müller, 2005). Therefore, we propose that
offline interaction will increase group identification.
HYPOTHESIS 13 (H13). Offline interaction positively influences group
identification
3.5.2

Group identification

Group identification can be defined as an individual’s sense of belonging and
positive feeling towards an electronic network of practice (Chiu et al., 2006).It
has been shown that group identification influences contributions to public
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good dilemmas (Cabrera & Cabrera, 2002). Research claims that under
conditions of group identity, persons can act with the goal of eventually
increasing the welfare of the group or organization (Batson et al., 2002).
In the context of knowledge sharing, there is no consensus about the impact
of group identification. A survey of 310 of members of professional virtual
community concluded that group identification directly impacted the quantity of
knowledge sharing (Chiu et al., 2006). Ma and Agarwal (2007) found no
direct relationship between group identification and knowledge contribution in
the context of virtual communities. Kankanhalli et al. (2005) found no direct
link between organizational identification and EKR usage, but found that
identification moderated the effect of organizational reward. Organizational
rewards seem to be more effective when an individual identifies with the
organization as a whole. A laboratory experiment by Marks et al. (2008)
observed no direct effect of group identification on the willingness to share
knowledge.
To explain the role of group identification we will adapt the theory of Müller
(2005). First, when an individual identifies with an group the self-interest could
merge with the group interest (Batson et al., 2002; Müller, 2005). Thus,
altruistic behaviors could be increased. Therefore, we propose that group
identification increase the enjoyment of helping others.
HYPOTHESIS 14 (H14). Group identification positively influences enjoyment
in helping others
Second, group identity may increase the expectations of cooperative behavior.
Thus, an individual would expect that others share knowledge and therefore
share knowledge as well (Müller, 2005). Therefore, we predict that a higher
group identity will increase the anticipated reciprocal relationships.
HYPOTHESIS 15 (H15). Group identification positively influences anticipated
reciprocal relationships
Third a higher group identity might increase the perception of social norms.
That is, individuals might perceive more social pressure to comply with the
group norms (Müller, 2005). Therefore, we expect that group identification
positively influences social influence.
HYPOTHESIS 16 (H16). Group identification is positively related social
influence.

Why Share? An empirical investigation of
contribution within electronic networks of practice

knowledge

33

3.5.3

Trust

Trust is an implicit set of beliefs that the other party will behave in a
dependant manner and will not take advantage of the situation (Gefen,
Karahanna, & Straub, 2003). Trust is multifaceted construct and many
different forms have been distinguished. For example, Ardichvili et al. (2003)
distinguished between institution-based, (the beliefs that organizational
structures will ensure trustworthy behaviour of individuals) and knowledgebased trust (trust that emerges from knowing each other better). And Hsu et
al (2007) developed a model trust where economy-based, information-based
and identification-based are identified.
In our research setting it is most appropriate to focus on a form of
interpersonal trust where trust between people is considered because the unit
of study are electronic networks of practices and not knowledge sharing within
the whole organization. Therefore, considering generalized trust, like
Kankanhalli et al.(2005) did, is less useful in this situation.
Hsu et al (2007) hypothesized a three staged model of trust that is relevant for
knowledge sharing in virtual communities. First, economy-based trust will
develop. This kind of trust is based on economic benefits and the fear of
getting punished when the trust is violated. It can be defined as “members’
trust toward virtual community due to decreased costs and increased benefits
in time, knowledge and advantage” (Hsu et al., 2007). After this stage it is
opted that information-based trust will emerge, this kind of trust is based on
the familiarity with the other so that the behaviour is predictable and the
uncertainty is reduced (Hsu et al., 2007). In the final stage, identificationbased trust will develop. This kind of trust can be defined as someone’s trust
due to emotional interaction among members (Hsu et al., 2007).
A survey of different virtual communities, mostly based in Taiwan, showed
that identification-based trust both and direct and mediated through
knowledge self-efficacy predicts knowledge sharing behaviour (Hsu et al.,
2007). This can be explained by the assumption that when there is an
emotional interaction between the team members, it is likely that the team
members can more accurately assess whether their knowledge is useful for
the other members. Therefore we hypothesize that identification-based trust
positively influences knowledge self-efficacy.
HYPOTHESIS 17 (H17). Identification-based trust positively influences
knowledge self-efficacy
Additionally, Bordia et al. (2006) suggested that trust is likely to reduce
evaluation apprehension (Bordia et al., 2006). This is because in a trusting
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relationship someone thinks that the other will not take advantage of the
situation. Therefore, the anxiety of being evaluated negatively is reduced.
HYPOTHESIS 18 (H18). Identification-based trust negatively influences
evaluation apprehension
3.5.4

Perceived ease of use

Knowledge sharing in electronic networks of practice is contingent on certain
tools to support the knowledge sharing. These tools are commonly called
knowledge management systems (Davenport & Prusak, 1998). A knowledge
management system that is perceived as inadequate increases costs of
communication for members and constrains community activities. The
diversity of technologies and user skills between community members further
complicates such challenges (Koh et al., 2007). Regardless of how motivated
a person might be to share knowledge with others with new ideas or to
request advice from others, the person will only be likely to doing so will only
be likely if the person perceives that costs of the use of these knowledge
management tools are likely to be smaller than the benefits of sharing.
In this study we will adopt the perceived ease of use measure developed by
Davis (1989). We have chosen to use this construct because it is well verified.
Prior research on technology acceptance has found that perceived ease of
use, or effort expectancy of an information system is an important determinant
of the intention to use a technology (Venkatesh et al., 2003).
Empirical research does not sketch a clear picture of the influence of
perceived ease of use or related constructs on knowledge sharing. It suggests
that perceived ease of use is somehow a determinant of knowledge sharing,
but the evidence is conflicting. King and Marks Jr. (2008) conducted a study
were the compared the effects of supervisory control to organizational
support. They found evidence that the system variables ease of use and
usefulness were more important than the perceived organizational support in
promoting knowledge sharing. Additionally, an exploratory investigation of the
factors that underlie information sharing, Jarvenpaa and Staples (2000)
observed that computer comfort is associated with the use of electronic
collaborative media. However, An extensive survey of 372 employees of a
large multinational has found that system variables such as and perceived
quality and perceived availability, to be the least relevant factors predicting
knowledge sharing behavior (Cabrera et al., 2006). This mixed evidence
might indicate that the influence of system quality might be mediated by other
perceived benefits and costs.
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When the perceived system quality is high, the expected effort to use the
system is high in the mind of the user. Because using the knowledge
management system is an essential step while codifying the knowledge, we
would expect that the system quality to be positively related to codification
effort.
HYPOTHESIS 19 (H19). Perceived ease of use negatively influences
codification effort
Connective efficacy refers to the belief that other people will actually receive
the information (Kalman et al., 2002). When someone holds the perception
that using the knowledge management system is requiring a lot of effort, it is
likely that he will he will think that it will take the receiving party also a lot of
effort to use the system. Therefore, in the perception of the contributing actor
the chances that other people will receive the knowledge are low.
HYPOTHESIS 20 (H20). Perceived ease of use positively influences
connective efficacy
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Table 3.3: Definitions of constructs
Construct
Definition
Anticipated
“The degree to which one believes one
reciprocal
can improve mutual relationships with
relationships
others through one’s knowledge
sharing”
Codification
“The time and effort required to codify
effort
and input knowledge”
Connective
“The beliefs that other people in the
efficacy
electronic network of practice will
actually receive the information”
Enjoyment in “The pleasure derived from helping
helping others others through knowledge sharing in a
electronic network of practice”
Evaluation
“Person’s active anxiety toned concern
apprehension
that he or she may be evaluated
negatively”
Identification“Trust due to emotional interaction
based trust
among members of the electronic
network of practice”
Group
“An individuals sense of belonging and
identification
positive feeling towards a electronic
network of practice”
Knowledge
“The amount of knowledge contributed
contribution
in the electronic network of practice”
Knowledge
“The beliefs that other would value the
self-efficacy
knowledge that someone holds”
Offline
“The degree to which one participates
interaction
in offline activities of the network”
Perceived
identity
verification
Reputation

Perceived
ease of use
Social
influence

“The perceived confirmation from other
network members of a focal person’s
belief about his identities”
“The perception of increase in
reputation
due
to
contributing
knowledge”
“The degree to which a person believes
that using a particular system would be
free of effort”
“The extent to which an individual
perceives that important others believe
he or she should share knowledge”

Why Share? An empirical investigation of
contribution within electronic networks of practice

Source
(Bock et al., 2005)

(Kankanhalli et al., 2005)
(Kalman et al., 2002)

(Wasko & Faraj, 2005)

(Bordia et al., 2006)

(Hsu et al., 2007)

(Chiu et al., 2006)

(Ma & Agarwal, 2007)
(Kalman et al., 2002;
Kankanhalli et al., 2005)
(Ardichvili et al., 2003; Koh
et al., 2007; Ma & Agarwal,
2007)
(Ma & Agarwal, 2007)

(Kankanhalli et al., 2005)

(Davis, 1989)

(Venkatesh et al., 2003)
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Table 3.4: List of hypotheses
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Hypothesis
Codification effort negatively influences knowledge contribution
Evaluation apprehension negatively influences knowledge contribution
Enjoyment in helping others positively influences knowledge contribution
Knowledge self-efficacy positively influences knowledge contribution
Connective efficacy positively influences knowledge contribution
Perceived identity verification positively influences knowledge contribution
Anticipated reciprocal relationships positively influences knowledge
contribution
Reputation positively influences knowledge contribution
Social influence positively influences knowledge contribution
Offline interaction positively influences perceived identity verification
Offline interaction positively influences social forces
Offline interaction positively influences anticipated reciprocal relationships
Offline interaction positively influences group identification
Group identification positively influences enjoyment in helping others
Group identification positively influences anticipated reciprocal relationships
Group identification is positively related social influence.
Identification-based trust positively influences knowledge self-efficacy
Identification-based trust negatively influences evaluation apprehension
Perceived ease of use negatively influences codification effort
Perceived ease of use positively influences connective efficacy
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Figure 3.1: Overview of the research model
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4

Methods
The theoretical model, which was proposed in Chapter 3, will be tested using
a cross-sectional survey. Surveys are can suffer from validity issues when not
well designed. Therefore an extensive validation methodology to establish
instrument validity is used. Furthermore, threats to internal validity assessed
and the survey procedure is outlined.

4.1

Research Design
To test our model we have chosen to use a cross-sectional survey. In general,
surveys involve questioning people for information in a structured format. One
of the most distinguishing characteristics of a survey is that data is collected
from a relatively large number of subjects.
Because the research model relies on causal hypotheses, a quantitative
method is required to test for statistical correlations. The literature on research
methods distinguishes three different quantitative methods: survey,
experiment and non-reactive research (Babbie, 2001). Surveys are excellent
tools for measuring attitudes and orientations of large populations. Every
construct in our research model concerns an attitude held by an individual,
therefore a survey might be the optimal method to test our model. However,
one could argue that an experiment may also be an appropriate method to
test a causal model. A field expiriment would not be feasible because it
requires a lot of time from the subjects and the direct practical relevance of a
laboratory experiment is limited for Atos Origin. Therefore, an experiment is
not the optimal method in this case. Furthermore, non-reactive research is not
an option since is not possible to measure the attitudes of individuals.
Straub (1989) provides an overview of how instrument validation, internal
validity and statistical conclusion validity strengthen the empirical findings.
Statistical conclusion validity is an assessment of the validity of the
mathematical relationships between the measured variables. Internal validity
concerns whether there are other variables that could explain the observed
results. However, it is important to note that internal validity by no means
reflects whether the research instruments measures the intended constructs
(instrument validity). These conclusions are summarized in Figure 4.1.
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Figure 4.1: Overview of validity (Straub, 1989)

4.1.1

Statistical conclusion validity

For a discussion of the statistical conclusion validity we refer to Chapter 5 and
section 5.1 in particular.
4.1.2

Internal validity

By performing the literature-review systematically, it is tried to increase the
internal validity. We have identified multiple variables that might be alternative
explanations for knowledge contribution in the model. However, it is
impossible to completely eliminate the risk of alternative explanations.
Practical limitations on the length of the survey limit the number of variables
that can be measured. Non-responder bias is also an important threat to
internal validity. To asses the non-responder bias we have used the procedure
of Armstrong and Overton (1977).
It is generally known that common method variance is an important threat to
internal validity in general and to surveys that collect the responses in a single
setting in particular (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Method
variance refers to the variance that is attributable to the measurement method
instead of the construct the researcher is interested in and common method
variance occurs when the same method is used to measure the correlations
between variables (Podsakoff et al., 2003; Schwarz, Schwarz, & Rizzuto,
2008).
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The best measure to reduce minimize common method variance is to collect
that the data of the independent and dependent variables in two stages
(Podsakoff et al., 2003). However, we decided to collect the data in one single
stage. In an informal interview, a board member of the Communication and
Change electronic network of practice indicated that due to the busy
schedules of the members, it is not likely to achieve a high response rate for
the second survey. Additionally when collecting the survey data in two
different stages, anonymity will be compromised because there has to be a
way to link the data of the first and second survey. Therefore, the design of
scales is an important factor to reduce common method variance. We have
adhered to the guidelines of item and questionnaire design of Podsakoff et al.
(2003) to reduce common method variance.
Instrument validity can be judged based on three criteria: content validity,
construct validity and reliability (Straub, 1989). An instrument is content valid
when it is one when representative items are drawn from a universal pool.
Content validity is very difficult to assess. Construct validity concerns the
extend to which items accurately reflect the constructs they are supposed to
measure. Construct validity can be concluded when the scales show both
convergent validity (items for a construct should be correlated together) and
discriminant validity (items for different construct should not bee too highly
correlated). Finally reliability measures the extent to which a scale will yield
the same score when administered in different times, locations or populations
when the underlying score is the same. Reliability can be shown by having
good Cronbach alphas.
To have the highest instrument validity as possible, we have used an
extensive procedure. All the instruments that are used are adapted from
instruments that are already validated by other others. However, the
translation to Dutch and the incorporation of instruments from different
sources are threats to instrument validity.
First, all the three facets of instrument validity are assed by using a sorting
procedure as prescribed by Moore and Benbasat (1991). After the items are
validated using the conceptual validation, a pre-test is used to asses the
reliability and other procedures of the survey. After this pre-test a larger pilottest is used to technically asses construct validity and reliability. These steps
summarized in Table 4.1 and are described in more detail in Section 4.4 until
4.6.
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Phase
1
2
3
4

4.2

Table 4.1: Assessment of instrument validity
Content
Construct
validity
validity
Conceptual
Qualitative
X
X
validation
Placement ratio
X
Pretest
Qualitative
Pilot Test
Cronbach alphas
Factor analysis
X
Full-Scale
Cronbach alphas
Survey
Factor analysis
X

Reliability
X
X
X
X
X

Operationalization the constructs
The survey items are provided in Appendix D and E. All survey items are
adapted to the context of our research from pre-existing and validated scales.
Like all surveys that use the same method for the same method for collecting
data of the dependent variable and the independent variables, common
method variance is an important threat to the internal validity of this survey.
The items of the survey are designed to reduce the possible common method
variance. It is known that, amongst others, the item characteristics and the
context of the items influences the common method variance (Podsakoff et
al., 2003). Sources of common method variance that can be influenced by
item wording and design include ambiguous or complex items, format of the
scales and choice of anchors, reverse coded items, item priming effects and
item embedness.
Knowledge Contribution (KNOC) is operationalized using four items that are
adapted from Ma and Agarwal (2007). These items ask about helping others,
participation and knowledge contribution in the network. The items were
measured on a five-point Likert scale raging from “strongly disagree” to
“strongly agree”
Codification effort (CEFF) is measured by three items that are adapted and
selected from Kankanhalli et al. (2005). The original construct consisted of
five items, but the analysis of Kankanhalli et al. (2005) showed that two items
did not load together on the factor analysis. The questions asked the
respondents whether they think that they do not have the time, it is too
laborious and the effort for knowledge sharing is high. The items were
measured on a five-point Likert scale raging from “strongly disagree” to
“strongly agree”
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Evaluation apprehension (EVAP) is adapted form Bordia et al. (2006).
Respondents were asked whether they feel uncomfortable about knowledge
sharing because there contribution may be critiqued and whether they worry
about be evaluated negatively. The items were measured on a five-point
Likert scale raging from “strongly disagree” to “strongly agree”
Enjoyment in helping others (EHLP) is measured by four items that are
adapted from Kankanhalli et al. (2005). These items asked about the
pleasure, enjoyment and good feelings that are experienced by the
respondents. The items were measured on a five-point Likert scale raging
from “strongly disagree” to “strongly agree”
Knowledge self-efficacy (KSEF) is operationalized using four items that are
adapted from Kankanhalli et al. (2005). The original scale included two items
that were reverse coded (KSEF3 and KSEF4). To reduce the likelihood
common method variance, we changed the wording of theses items to
positive. The items were measured on a five-point Likert scale raging from
“strongly disagree” to “strongly agree”
Connective efficacy (CONE) is measured using five items that are based on
the instrument of Kalman et al. (2002). The questions asked about the
perception that someone has that his knowledge will be actually received by
others. The items were measured on a 11-point scale raging from ‘0%” to
“100%”
Perceived identity verification (PIDV) is measured by a modified version of a
twenty statement test adapted from Ma and Agarwal (2007). The original
version of the test tries to capture different salient identities by asking openended questions like “who am I?”. We asked the respondents to fill in
statements like in this network, I am …” After answering these questions, the
respondents were asked to rate their perception of the other members’
verification of these identities. To prevent tiredness, we asked the
respondents to give two identities. The perceived perception of the verification
of these identities was rated using two items. This results in a total of four
items for this construct. This is in line with findings of Ma and Agarwal (2007)
where they concluded that only the first two identities were salient because
they loaded on a factor analysis. The items were measured on a five-point
Likert scale raging from “not at all” to “very much”
Anticipated reciprocal relationships (ARRE) is measured using five items that
are adapted from Bock et al. (2005).These items asked about amongst others
whether the respondent expects that knowledge sharing would strengthen the
ties, draw smooth cooperation and expands the scope of the association with
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the members of the network. The items were measured on a five-point Likert
scale raging from “extremely unlikely” to “extremely likely”
Reputation (REPU) measures the perception of increase in reputation due to
contributing knowledge and is measured using a scale that consists of three
items that are adapted from Wasko and Faraj (2005). The items ask whether
the respondents think that sharing knowledge earns them respect and
improves their status and reputation. The items were measured on a five-point
Likert scale raging from “not at all” to “very much”
Social influence (SOCI) is measured by four items that are adapted from
Venkatesh et al. (2003). The questions were adapted form the context of
technology acceptance to knowledge sharing. The respondents were asked
amongst whether knowledge sharing was stimulated and whether people that
influence their behavior think that they should share knowledge. The items
were measured on a five-point Likert scale raging from “strongly disagree” to
“strongly agree”
Offline interaction (OFFI) is adapted form Ma and Agarwal (2007). The four
items ask the respondent about how engaged they are in interactions outside
the virtual environment of the network. OFFI1 for example asks whether the
respondent regularly calls other member of the network. The items were
measured on a five-point Likert scale raging from "Never" to “Always".
Group identification (GRID) is measured by four items that are adapted from
Chiu et al. (2006). The respondents are asked whether they feel a sense of
belonging, feeling of togetherness, positive feelings and whether they are
proud to be a member of the network. The items were measured on a fivepoint Likert scale raging from “strongly disagree” to “strongly agree”
Identification-based trust (IDTR) has been operationalized using four items
that are adapted from Hsu et al. (2007). These items measure the perceived
integrity and benevolence of the others in the group. The items were
measured on a five-point Likert scale raging from “strongly disagree” to
“strongly agree”
Perceived ease of use (PEOU) is measured using five items that are adapted
from Davis et al. (1989). Initially the System Quality scale from Kulkarni et al.
(2006) was used, however the reliability and validity of this scale was poor so
it was changed with the original perceived ease of use construct (see Section
4.5). The system quality scale was based on the perceived ease of use scale,
but it used a broader set of scale items, including whether or not tools and
systems were in place to meet varying needs. The system quality items
included each of the following topics: utilization of multiple search criteria,
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accessibility from multiple locations, ability to add relevant documents, and
adequacy of documentation The items were measured on a five-point Likert
scale raging from “strongly disagree” to “strongly agree”.
For readability, in some tables the constructs are abbreviated. Table 4.2
provides and overview of the abbreviations used throughout the text.
Table 4.2: List of abbreviations
Construct name
Anticipated reciprocal rel.
Codification effort
Connective efficacy
Enjoyment in helping others
Evaluation apprehension
Group identification
Identification-based trust
Knowledge contribution
Knowledge self-efficacy
Offline interaction
Perceived ease of use
Perceived identity verification
Reputation
Social influence

4.3

Abbreviation
ARRE
CEFF
CONE
EHLP
EVAP
GRID
IDTR
KNOC
KSEF
OFFI
PEOU
PIDV
REPU
SOCI

Conceptual validation
Although the scales are pre-validated by other studies, we have used a two
stage-conceptual validation procedure as developed by Moore and Benbasat
(1991). This procedure consisted of two sorting rounds were sorters were
asked to group the items that they felt were similar. In the first unstructured
round, the sorters were not aware of the definitions of the constructs. In the
second structured round the sorters were given the names and definition of
and they were asked to place the items in a category (construct) or in a no-fit
category.
The goal of this conceptual validation is twofold: assessing construct validity
and identify ambiguous worded questions (reliability). This type of validity
affects soundness of inferences about latent variables based on empirical
items. When the items were consistently placed in the same category then it
is considered to demonstrate convergent validity with the related construct
and discriminant validity with the other constructs. Second, when the number
of categories created, the labels that were assigned and the items included
matches the scales, than the scales show both convergent and discriminant
validity.
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For both rounds, a different set of sorters was used. Both sets consisted of
professionals from Atos Origin. The first round was performed by three sorters
and the second round four sorters were used. Since the perceived identity
verification construct is based on a modified twenty-statement test, it was not
possible to validate the construct using this procedure.
4.3.1

First sorting round

Each item was printed on a small card and the cards were presented mixed
up to each sorter. In the first sorting round the sorters were asked to sort the
questions that they felt were related. After the sorters grouped, the questions
we asked them assign a label to each category that they created. Three
professionals from Atos Origin were used as sorters in this first round
The results from this first sorting round are shown in Table 4.2. The results
show that 80% of the items were placed within the target categories.
However, there were some groups outside the constructs. There are no
scientific guidelines on how to interpret this number, but it can be concluded
that there is a good potential that the scales will have good reliability
coefficients. However, it must be emphasized is more a qualitative procedure
for testing the construct validity. The labels that the sorters gave to the groups
resembled the names of the constructs to a reasonable extent.
The sorters felt that the questions on connective efficacy were too complex
and they found that items CONE3 and CONE4 did not fit the construct.
Therefore, items CONE1, CONE2 and CONE5 were reworded and items
CONE3 and CONE4 were dropped. This is in similar to the findings of Kalman
et al. (2002) where they found that items CONE3 and CONE4 did not load on
the factor analysis. The results show that the sorters had significant difficulties
grouping the reverse coded items of knowledge self-efficacy (KSEF3 and
KSEF 4). In alignment with the recommendations of Podsakoff et al.(2003) to
reduce common method variance, we decided to change the wording of these
items to positive statements. Furthermore, minor improvements changes in
the spelling and grammar of the items were made.
4.3.2

Second sorting round

The second sorting round was performed by another four employees of
Atos Origin. During this round, the sorters were given the names and
definitions of the constructs. The sorters had to sort the questions by placing
them in a category or in a “no fit” category.
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The results of this sorting round are presented in Table 4.3. The overall hitrate was 92% which is comparable to the hit rate Moore and Benbasat (1991)
but significantly lower than the hit rate reported by (Kankanhalli et al., 2005)
while validating their scales. This difference can be explained by the fact that
Kankanhalli used graduate students for the sorting exercise. These graduate
students are most likely more familiar with the concept of constructs and items
and therefore better able to sort the questions. Like Moore and Benbasat
(1991) we have used sorters which are part of the target population of the
survey. Using this procedure, they also reported an overall hit rate of 92%.
Therefore, we can assume that our scales show good discriminant and
convergent validity.
Table 4.3: Results of unstructured sorting exercise
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It was observed that item GRID3 (“I have a strong positive feeling toward the
community”) consistently tapped into the identification-based trust construct.
This item was therefore dropped in the final survey. Additionally, the wording
of the ITR1 item was changed to be less ambiguous. Based on the feedback
of the sorters, the ARRE5 item (“My knowledge sharing would create strong
relationships with XPG/NoP members”) was dropped because the some
sorters felt that item this did not really fit in the construct. Item KSEF4 was
dropped because it was misunderstood by some sorters and tapped in the
reputation construct. Item OFFI3 was also dropped because the sorters felt it
was extremely similar to OFFI4. During this sorting phase, it was found that
the distinction between the offline and online interaction was not completely
clear. Therefore, the items of the knowledge contribution construct (KNOC)
were reworded. Furthermore, spelling and grammar was improved for some
items.
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4.4

Pre-test
In the pretest, a qualitative testing of the reliability of the daft version of the
questionnaire was performed. Additionally ambiguously worded questions
were identified. Ten participants were asked to complete the survey and after
they completed the survey, the respondents evaluated the questionnaire on
an item-by-item basis. Because the misinterpretation of questions would result
in a measurement error, variations in the answers were examined in
particular. After five participants completed the pre-testing, we modified the
survey according to their feedback and the procedure was repeated again
using five other participants. Additionally we measured the time required to
complete the survey. We found that participants took approximately between
10 and 15 minutes to complete the survey
From the first five participants, it became clear that the participants were
having difficulties with understanding the perceived identity verification scale
(PIDV). Therefore, we reworded the instructional text that accompanies the
items. Furthermore, items EVAP1, EVAP2 KSEF1 and SOCI3 were slightly
reworded.

4.5

Pilot study
To further validate the scales, a small pilot studies of two smaller communities
of practice were conducted. The first community of practice is a community
called Learning Solutions whose members are delivering solutions like elearning, change management and training to clients of Atos Origin. The
survey was send using e-mail to 40 members of which 26 members
completed the survey. This indicates a response rate of 65%. The second
community of practice is a community that consists of 21 Global 360 technical
specialists. Of these 21 members, 12 returned the survey which gives a
response rate of 57%. For the analysis of the measurement model the results
of both surveys were combined.
The scales were tested for reliability using Cronbach alphas and composite
reliability (Fornell consistency); both indicators are listed in Table 4.4. A
commonly used rule of the thumb indicates that both coefficients should be
above .70 to show good internal consistency. The Cronbach alpha value of
the codification effort construct was slightly below the .7 threshold. A review of
the items indicated that the wording of two items was a bit complex. Items
CEFF2 and CEFF3 were therefore slightly reworded. Both the composite
reliability coefficient (.38) and the Cronbach alpha (.61) of the social influence
construct were well below the .70 threshold.
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Table 4.5: Reliability
Anticipated reciprocal rel.
Codification effort
Connective efficacy
Enjoyment in helping others
Evaluation apprehension
Group identification
Identification-based trust
Knowledge contribution
Knowledge self-efficacy
Offline interaction
Perceived ease of use
Perceived identity verification
Reputation
Social influence

Composite Reliability
.86
.82
.72
.96
.97
.94
.86
.92
.95
.90
.87
.87
.38
.80

Cronbachs Alpha
.82
.67
.77
.95
.95
.91
.80
.89
.92
.83
.81
.83
.63
.72

Table 4.5 shows the correlations between constructs, Fornell consistency, and
the average variance extracted (AVE). To assess discriminant validity, the
square root of average variance extracted should be larger than the
correlations between constructs, i.e., the off-diagonal elements.
This
condition is true for all the scales; therefore we can say that the discriminant
validity is acceptable. Convergent validity is seen when all AVE coefficients
are >.50. The average variance extracted for the connective efficacy (0.49)
social influence (.34) and system quality (.46) are below the threshold. A
closer review of the social influence construct reveled that the items were
ambiguously worded, therefore the items were reworded. The system quality
construct is replaced by the perceived ease of use construct from Davis
(1989), which is well established and verified. The system quality construct is
adapted from the perceived ease of use construct, but is tailored to the
context of knowledge management systems. The CONE3 item was slightly
reworded.

4.6

Sampling
The Network of Professionals Communication and Change was selected as
the survey setting. This network is an informal network consisting of 536
employees of Atos Origin Netherlands. The goal of this network is to share
and maintain knowledge and experiences about change and communication
management and related areas of expertise. For more information about this
electronic NoP please consult Section 1.4.
Questionnaires were sent to all the members of the NoP. To stimulate
response we used the tailored design method (Dillman, 2000) and
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respondents were given the option to participate in a draw for an IPod.
Completed questionnaires were received from 249 members of the
community, rendering total response rate of 46.5%. This is slightly higher than
the average response rate of 39% which the studies that were examined in
the literature review reported. From these 249 responses, 186 respondents
indicated that they were familiar with the online community. These 186 filled-in
questionnaires are used for the analysis of the results. This is a good
response rate given the fact that it was a pretty long unsolicited survey. To
estimate non-response bias we compared known values on the gender, age
and tenure demographics of the whole population with the reported values of
the sample as discussed by Armstrong and Overton (1977). To compute the
average tenure, we only included the members who joined after November
2005, we do not have any data on the tenure of the members who joined
before the LiveLink system was introduced (November 2005). This procedure
indicated no significant differences between respondents and nonrespondents. Table 4.6 summarizes the demographic characteristics of the
respondents and the complete population.
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Table 4.5: Assessment of validity

.61
.60
.49
.86
.95
.79
.60
.75
.87
.74
.64
.69
.34
.46

.78
-.06
.08
.58
-.19
.33
.47
.18
.40
.19
.10
.41
.18
.15

.78
-.14
-.21
.25
-.04
-.04
-.10
-.23
-.09
.10
.05
-.09
-.29

.70
-.01
.27
-.02
-.08
.03
.11
-.12
-.12
.20
.22
.40

.93
-.53
.42
.39
.42
.71
.25
.30
.51
-.05
.08

.97
-.22
-.45
-.35
-.54
-.31
-.56
-.13
-.05
-.13

.89
.61
.07
.04
.38
.21
.25
.35
-.04

.78
.15
.12
.47
.41
.19
.33
.05

.87
.60
.46
.26
.30
-.09
.16

.93
.24
.40
.40
-.23
.05

.86
.29
.24
.14
-.27

.80
.01
.15
.04

.69
-.10
-.16

.58
.34

.68

Marcoulides and Saunders (2006) note that when sample sizes increase, PLS
estimates improve and their average absolute error rates diminish. To
estimate whether the sample is large enough to detect effects, experts agree
that a researcher should always conduct power analyses (Marcoulides &
Saunders, 2006). The statistical power of test refers to the probability that the
null hypothesis is falsely rejected. When the power is increased, the
probability of a type II error decreases (Cohen, 1988). We have used the
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G*Power software, to conducted a post-hoc power analysis. When selecting a
medium effect size (R2 =.13, Cohen 1988), the power of the current study is
.97, notably larger than the acceptable .80 cutoff point suggested by Cohen
(1988). Therefore the sample size of the current study is large enough to
detect statistical significant relationships when they would be present in the
population.
Table 4.6: Sample and population demographics
Sex

Male
Female

Age

18-25
26-35
36-45
46-55
>55

Tenure in the
community
(moths)

4.7

Community
379
70.7%
157
29.3%

Survey
165
66.3%
84
33.7%

10
116
192
176
42
536

7
57
89
78
18
249

1.9%
21.6%
35.8%
32.8%
7.8%

13.58

2.8%
22.9%
35.7%
31.3%
7.2%

14.55

Survey implementation
For the implementation of the survey we have adopted the Tailored design
method (Dillman, 2000). Using this method, surveys have shown to be able to
reach response rates that are consistently higher than 50%. Because the
method is primarily aimed at mail surveys and includes financial tokens for
every respondent that are not available for our research, we have adapted the
procedure to fit our context.
The first contact was a pre-notice e-mail. The pre-notice provides a positive
and well-timed notice that the respondent will receive a request to help by
participating in the survey. It has been shown that sending a pre-notice
average improves the response rate with about 5 percent points (Dillman,
2000). The pre-notice was send by the manager of the community and states
shortly that the respondents are about to receive a survey, what the survey is
about, what is the usefulness of the survey is and concludes with a short
thank-you message.
Two days after the pre-notice, an e-mail that contains the cover letter and a
link to the questionnaire was send. To differentiate between the first and the
second message, this message was send by the author. The cover letter
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starts with the request for help and then subsequently explains why you
received the questionnaire, what the usefulness of the survey is, how
confidentiality is safeguarded and a statement that the author is willing to
answer requests and concludes with a short thank you message.
Six days after the questionnaire was distributed, a short thank you message
/reminder was e-mailed by the manager of the network. This message is a
short e-mail from the manager that includes a statement that the
questionnaire was send to the respondent last week and asks whether the
respondent can fill in the survey before the deadline that will be in three days.
On the morning of the day before the deadline, a last reminder was send by
the author. This reminder had a priority flag to indicate the urgency. The letter
includes the following main points: feedback that we did not heard from the
respondent yet, a message that others have responded, a statement of the
importance of their response and a final paragraph that says that filling out the
questionnaire is voluntary, but important.
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5

Data Analysis and Results
This chapter will present the results from the partial least squares analysis.
First an overview of the statistical technique is presented, followed by the
analysis of measurement model and the structural model.

5.1

Statistical technique
Partial Least Squares (PLS) is a structural equation modeling technique used
to analyze the data in a holistic manner. Structural equation modeling (SEM)
contains two models, the measurement model and the structural model that
are both defined by the researcher. The measurement model contains the
constructs and the indicators that are assigned to the construct. The structural
model contains the causal relationships between these latent variables. It
allows the researcher to both define the relationships among the latent
constructs of interest and the measures. The result of such a procedure is a
simultaneous analysis of 1) reliability and validity of the measures of the
theoretical constructs and 2) whether the hypothesized relationships in the
theoretical model are accepted or disconfirmed. In other words, SEM allows
testing for statistical conclusion validity using a single systematic and
comprehensive analysis (Chin, 1998; Gefen, Straub, & Boudreau, 2000). This
capability for simultaneous analysis distinguishes PLS, and other second
generation multivariate techniques like LISREL, from its first generation
predecessors like linear regression, ANOVA and MANOVA.
During recent years, the PLS procedure has been gaining interest and use
among researchers because of its ability to model latent constructs under
conditions of non-normality and small to medium sample sizes (Gefen et al.,
2000). However, a study using a Monte Carlo simulation found that PLS was
not able to predict effects better at low sample sizes than LISREL or other
structural equation modeling techniques (Goodhue, Lewis, & Thompson,
2006).
Additionally, the PLS technique is better suited for exploratory
research than LISREL. Compared to first generation techniques, PLS has the
ability to include multiple measures for each construct to provide more
accurate estimates of the paths coefficients between constructs (Gefen et al.,
2000). Because PLS does not require normally distributed data and because it
is better suited for more exploratory contexts, we have choosen to use PLS
technique to show statistical conclusion validity. We have used SmartPLS
version 2.0.M3 to perform the analysis (Ringle, Wende, & Will, 2005). To test
for significance we used the bootstrapping resampling procedure.
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To account for the deleterious effects of measurement error, PLS uses a
product indicator approach. The variables are now viewed as latent variables
(i.e., constructs) that cannot be measured directly. Instead, multiple indicators
for these latent variables need to be obtained. Each indicator is influenced by
both the underlying latent variable and error. Product indicators reflecting the
latent interaction variables are then created. Each set of indicators reflecting
their underlying construct (i.e., latent variable) are then submitted to the PLS
algorithm for estimation which resulting in a more accurate assessment of the
underlying latent variable loadings and their relationships. Because PLS is a
components-based structural equations modeling technique, it is similar to
regression, however it simultaneously models the structural paths (i.e.,
theoretical relationships between latent variables) and measurement paths
(i.e., relationships among a latent variable and its indicators). Instead of
assuming equal weights for all indicators of a scale, the PLS algorithm varies
each indicators’ weight' to how much it contributes to the composite score of
the latent variable. This causes that indicators with weaker relationships to the
latent construct are given lower weightings. From this viewpoint, PLS is
preferable to techniques such as regression which assume error free
measurement (Wold, 1989).

5.2

Measurement model
The first step in PLS is to establish the reliability and validity of the
measurement model. In PLS, the composite reliability is preferred over using
Cronbach alphas, due to its assumption of equal weightings of items; a better
estimate can be gained using the composite reliability formula (Chin, 1998).
However, to be on the safe side we will assess both coefficients. According to
commonly used heuristics, both coefficients should be above .70 (Gefen et al.,
2000). Table 5.1 shows that all measures show good reliability (>.70) without
removing questions.
To asses construct validity we both discuss both convergent and discriminant
validity. Convergent validity can be shown by examining the average variance
extracted (AVE). The AVE tries to measure the amount of variance captured
by a construct by calculating the ratio of the amount of the variance captured
by the construct and the measurement variance. Commonly used heuristics
prescribe that the AVE should be higher than .50, signifying that a majority of
the variance is captured by the construct. The AVE column of
Table 5.2 contains the AVE coefficients of the different construct. All the
coefficients are higher than .50, thus it can be concluded that the convergent
validity is adequate.
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Table 5.1: Descriptive statistics and reliability
Cronbach
Items Mean
Std Dev
Range
alpha

Construct
Anticipated reciprocal rel.
Codification effort
Connective efficacy
Enjoyment in helping others
Evaluation apprehension
Group identification
Identification-based trust
Knowledge contribution
Knowledge self-efficacy
Offline interaction
Perceived ease of use
Perceived identity verification
Reputation
Social influence

4
3
3
4
2
4
3
4
3
3
4
4
3
4

3.92
3.04
4.05
3.60
1.71
3.39
3.60
1.62
3.69
2.51
2.58
2.78
2.36
2.93

.92
1.09
1.98
.88
.95
.95
.80
.94
.92
1.07
1.09
1.24
1.06
1.01

1-5
1-5
1-10
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5

Composite
reliability

.91
.73
.73
.92
.95
.90
.82
.88
.85
.74
.91
.90
.74
.75

.94
.85
.84
.94
.98
.93
.89
.92
.91
.85
.94
.93
.82
.83
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Table 5.2: Constructs correlations, convergent validity and discriminant validity

.79
.66
.64
.80
.95
.77
.72
.74
.77
.66
.79
.77
.61
.55

.89
.00
.15
.34
.03
.31
.16
-.10
.02
.13
.07
.07
.29
.20

.81
-.22
-.10
.25
-.09
-.07
-.17
-.16
-.02
-.23
-.06
.08
-.07

.80
.23
.01
.06
.04
.19
.08
-.01
.29
.04
.08
.20

.89
-.23
.40
.35
.36
.29
.29
.07
.21
.25
.26

.98
-.02
-.13
-.16
-.29
-.14
-.07
-.06
.09
-.03

.88
.49
.28
.14
.58
.04
.37
.21
.36

.85
.37
.07
.33
.03
.34
.22
.26

.86
.30
.34
.07
.40
.21
.28

.88
.22
.05
.18
.17
.13

.81
.01
.46
.22
.20

.89
-.01
.02
.10

.88
.23
.22

.78
.13

.74

Discriminant validity refers to the extend to which a particular construct is
different from other constructs. One criterion of discriminant validity is that a
construct should share more variance with its measures than with all other
constructs. This can be assessed by comparing the square root of the AVE for
a particular construct with its correlations with the other constructs (Chin,
1998). The square root of the AVE is listed in bold on the diagonal of
Table 5.2. All AVEs are greater than the correlation with all other constructs,
demonstrating discriminant validity. Another method to judge discriminant and
convergent validity is to assess the factor loadings of the indicators using a
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principal components factor analysis (Chin, 1998). Each indicator should load
more on the construct than on any other factor. The factor loadings and cross
loadings are shown in Appendix F. Examination of these loadings shows
sufficient discriminant and convergent validity.

5.3

Common method variance
Like explained in Section 4.1.2 common method bias is an important threat to
the internal validity. Common method variance occurs when the same method
is used to measure the correlations between variables (Podsakoff et al.,
2003). Next to the procedural remedies related to question design that were
used, we also took a statistical approach to check whether common method
variance is likely to deteriorate the results. Podsakoff et al. (2003)
recommends that the ad-hoc approach should be taken when the dependent
and independent variables cannot be obtained from distinct sources, not
measured in different contexts and the source of the common method
variance cannot be obtained. Using this approach indicators are allowed to
load on theoretical constructs, as well as on a common method latent
variable. Every indicator is determined by its substantive construct and the
method factor.
Figure 5.1 shows an example of this structural equation model where A is an
independent variable and B a dependent variable. Indicators are represented
by a1,..,b2. However, PLS does not allow an indicator to be defined by two
latent variables. Therefore, we used the conversion strategy as described in
Liang, Saraf, Hu, and Xue (2007) to test this model using PLS.
The results, which are presented in Appendix G, show that the average
explained variance of the indicators is .736, while the average variance
explained by the method factor is .004. The ratio of the substantive variance
to the method variance is around 207:1. Additionally, most factor loadings of
the method factor are not significant. Therefore we conclude that method
variance is unlikely to be a major concern for this study.

A

a1

B

a2

b1

b2

Method
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Figure 5.1: Model with a method factor

Table 5.3: Results
#
We use SmartPLS 2.0.M3 to test the structural Result
Significant
11
model. Following Chin (1998), we conducted a
Weakly significant
2
test of significance for all paths using 1000 No evidence
6
iterations of the bootstrap re-sampling Rejected
1
procedure and a two-tailed T-test. The betas in PLS, can be read in a manner
very similar to multiple regression, i.e. the standardized coefficients designate
the relative strength of the statistical relationships. Figure 5.2 and Table 5.4
presents the results obtained using the PLS analysis. The R2 of .37 indicates
that a substantial amount of variance of knowledge contribution is explained
by our model. The results provides evidence for 13 of the 20 hypotheses a
significance level of p < .1 and 11 of the 20 hypotheses are confirmed at a
significance level of p <.05. We found no support for six hypotheses and one
hypothesis was disconfirmed (see Table 5.3).

We proposed direct links between the costs of knowledge sharing, codification
effort (H1) and evaluation apprehension (H2), and knowledge contribution.
However, both paths were slightly negative but non-significant. In line with our
expectations the path between enjoyment in helping others and knowledge
contribution (H3) was positive and significant (β = .26 and p < 0.01). The path
between knowledge self-efficacy and knowledge contribution (H4) was weakly
significant (β = .12 and p <.1). Although the path between connective efficacy
and knowledge contribution (H5) was positive, it was not strong enough to be
significant. Hypothesis 6 proposed that perceived identity verification would
be positively related to knowledge contribution. Our data shows strong
significance of this path (β = .28 and p <.001). Directly contrarily to our
expectations the path between anticipated reciprocal relationships and
knowledge contribution (H7) showed a strong significant negative relationship
(β = - .29 and p <.001) and no relationship between reputation and knowledge
contribution (H8) was found. Finally, social influence (H9) had a significant
impact on knowledge contribution (β = .15 and p <.05).
Hypotheses 10, 11 and 13 were supported by the empirical data while
hypothesis 12 was weakly significant. This indicates the influence of offline
interaction on knowledge contribution is mediated by perceived identity
verification (H10, β = .46 and p <.001), social influence (H11, β = .20 and p
<.01)) and group identification (H13, β = .58 and p <.001). The path between
offline interaction and anticipated reciprocal relationships (H12) was weakly
significant (β = .13 and p <.1). All the hypotheses on the mediated role of
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group identification were strongly supported by the empirical data, thus
providing support of the theory developed by Müller (2005). First, the path
between enjoyment in helping others and group identification (H14) was very
significant (β = .40 and p <.001). Furthermore, group identification was also
positively associated (β = .35 and p <.001) with anticipated reciprocal
relationships (H15). As hypothesized the path between group identification
and social influence was also significant (β = .37 and p <.001). Both the paths
between identification-based trust and knowledge self-efficacy (H17) and
evaluation apprehension (H18) were not found to be significant. Finally, as
hypothesized the paths between perceived ease of use and codification effort
(H19, β = -.23 and p <.05) and connective efficacy (H20, β = .29 and p <.001)
were significant. Furthermore, we controlled for the direct effects of the
contextual variables. We observed that offline interaction still exerted a direct
effect on knowledge contribution and the relationships between perceived
ease of use and knowledge contribution was weakly significant. The other
contextual factors did not have a significant impact on knowledge contribution.
Table 5.4: PLS results
H1
H2
H3
H4
H5
H6
H7
H8
H9
H10
H11
H12
H13
H14
H15
H16
H17
H18
H19
H20
contr
contr
contr
contr

Hypothesis
Codification effort -> Knowledge contribution
Evaluation apprehension -> Knowledge contribution
Enjoyment in helping others -> Knowledge contribution
Knowledge self-efficacy -> Knowledge contribution
Connective efficacy -> Knowledge contribution
Perceived identity verification -> Knowledge contribution
Anticipated reciprocal rel. -> Knowledge contribution
Reputation -> Knowledge contribution
Social influence -> Knowledge contribution
Offline interaction -> Perceived identity verification
Offline interaction -> Social influence
Offline interaction -> Anticipated reciprocal rel.
Offline interaction -> Group identification
Group identification-> Enjoyment in helping others
Group identification-> Anticipated reciprocal rel.
Group identification-> Social influence
Identification-based trust-> Knowledge self-efficacy
Identification-based trust-> Evaluation apprehension
Perceived ease of use -> Codification effort
Perceived ease of use -> Connective efficacy
Group identification-> Knowledge contribution
Identification-based trust-> Knowledge contribution
Offline interaction -> Knowledge contribution
Perceived ease of use -> Knowledge contribution
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β
-.08
-.03
.26
.12
.10
.28
-.29
.12
.15
.46
.20
.13
.58
.40
.35
.37
.07
-.13
-.23
.29
.06
.01
.18
.05

T Statistic
1.01
.55
3.20
1.84
1.38
4.49
4.14
1.60
2.44
7.75
2.93
1.77
13.70
5.22
3.75
4.89
.70
1.59
2.51
4.35
1.15
.74
3.83
1.74
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Figure 5.2: PLS results
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6

Discussion
In this chapter analytical findings are summarized and the conclusions are
presented. Moreover, the contribution to theory, the implications for practice
and limitations and further research are discussed.

6.1

Conclusion
The first important conclusion is that the perceived costs are not a salient
factor inhibiting knowledge sharing. We found no significant relationship
between codification effort and knowledge contribution. Kankanhalli et al.
(2005) also found no direct effect for codification effort, but they found that the
relationship between codification effort and knowledge contribution was only
salient when generalized trust is weak. A possible explanation for the different
results may be that that the costs are only salient in situations where
generalized trust is weak. Strong generalized trust implies a confidence in the
good intent of others (Kankanhalli et al., 2005). In such a situation an
individual would believe that others who receive the information would not
misuse the information and give them recognition for the codification effort.
These interaction effects are additional areas in need of further research.
Evaluation apprehension did not significantly affect knowledge contribution by
members of the electronic network of practice. In other words individuals did
not worry about being evaluation negatively when sharing knowledge.
Similarly to codification effect, evaluation apprehension may only be salient
when the generalized trust is low. When an individual believes in the good
intent of others, the fear of being evaluated negatively is most likely to be low
or non-existent. Further research is necessary to further investigate the
existence of such an interaction effect. Another possible explanation might be
that the respondents gave socially desirable answers to the survey items;
admitting in public that you fear being evaluated negatively would require
some courage. The respondents may have perceived the survey as not
completely anonymous because they could leave their e-mail address if they
would like to win a prize.
The results indicate that intrinsic motivations have an important and direct
influence on knowledge sharing. Enjoyment in helping others had a direct
impact on knowledge contribution by members of the network of practice. As
we predicted, if individuals feel good about helping others, they are more likely
to share knowledge in an electronic network of practice. This finding
highlights the importance of altruistic motivations for knowledge sharing and is
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in line with the findings of Kankanhalli et al. (2005). However, Wasko and
Faraj (2005) did not found a significant relationship between enjoyment in
helping others and the volume of contributions in a electronic network of
practice. These differences may be explained by the nature of the network.
The primary goal of the network surveyed by Wasko and Faraj (2005) is to
support professional activities and is strictly work related. However, the NoP
C&C supports professional activities and personal development of its
members on other than strictly work related areas. An interesting area of
further research would be to compare electronic networks of practice that
support professional activities with other networks, to investigate whether
there are differences in the motivations for knowledge contribution in the
different contexts.
The results provide weak evidence that individuals who have a higher
knowledge self-efficacy contribute more knowledge. The T-value is very close
to the significance cutoff value (p=.0672). However, subsequent
conversations with members of the electronic network of practice indicate that
it is a very relevant factor. Prior research also highlighted this important role
of knowledge self-efficacy.
Furthermore, we found no support for the hypothesis that connective efficacy
is related to knowledge contribution. It seems that the perception that others
actually receive the knowledge does not make a noticeable difference to one’s
knowledge contribution. This contradicts the findings of Kalman et al. (2002)
were it was concluded, based on a survey of 28 respondents, that connective
efficacy is a major determinant of the motivation to contribute knowledge to a
repository. However, to the best of our knowledge, this is the first study that
tested the influence of connective efficacy using a reasonable sample size. A
possible explanation of the difference may be the context. We measured
connective efficacy in an electronic network of practice, while the Kalman et
al. (2002) study used a knowledge repository context. Therefore examining
the role of the context on the salience of connective efficacy might be an
interesting topic of further research.
Consistent with self-verification theory we have found that perceived identity
verification by others has important implications for knowledge contribution
behavior. In other words, when individuals felt that others in the network of
practice verified their most important identities they were more likely to
contribute knowledge, not only by helping them improve their reputations and
self-esteem, but also by increasing the chances of future reciprocation. This
finding confirms the conclusion Ma and Agarwal (2007), that identity
verification is also important in computer-mediated communications.
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The results also provide some evidence that extrinsic benefits also play a role
underlying knowledge contribution. However, contrarily to our expectations
anticipated reciprocal relationships had a very significant negative impact on
knowledge contribution. In other words, individuals contribute more knowledge
when they expect not to develop reciprocal relationships. This finding
contradicts research in face-to-face settings and social exchange theory,
where it is consistently found that reciprocity is essential for sustaining social
exchange relationships. This finding contradicts most literature on knowledge
sharing, but is in line with the findings of Wasko and Faraj (2005). Wasko
and Faraj (2005) found that the volume of contributions in a electronic
network of law professionals was negatively related to anticipated reciprocal
benefits. Because the contexts are very similar, this study provides some
evidence that the finding of Wasko and Faraj (2005) is probably not an
anomaly.
Wasko and Faraj (2005) explain the negative association between reciprocity
and the volume of knowledge sharing by arguing that relational capital may
not develop in online settings, because interactions are generalized instead of
direct. In this case reciprocity is generalized and occurs when an individual is
not reciprocated by the recipient, but by a third party. Generalized reciprocity
is generated when people have a positive attitude to the social system in
which requests occur and demonstrate respect for it through offering help
(Constant et al., 1996). In other words, generalized reciprocity is reciprocity at
the level of the community rather than individuals.
Another plausible explanation may come from the literature on public goods.
Kim, Lee, and Olson (2006) have developed a theory where cooperative
behaviors
are classified as either one of three types: cooperators,
reciprocators and free riders. Using a simulation they concluded that the
portion of cooperators in a CoP not only influences the amount of knowledge
shared, but also positively influences the decision of the reciprocators whether
or not to share knowledge (Kim et al., 2006). An experiment by Chua (Chua,
2003) confirmed that the expected payoff of knowledge sharing was
dependent on the contribution behaviours of others and can be described by
an assurance game (see Table 6.1). In an assurance game when few are
sharing, the optimal strategy is to hoard. On the other hand, when a
significant part of the community is sharing; the optimal strategy is share
(Chua, 2003). In other words, when the reciprocators perceive that there is a
strong cooperation in a community they are more likely to decide to share as
well. In this study the fraction of cooperators is apparently very low – the
mean of knowledge contribution = 1.62 on a scale raging from 1 to 5 - which
may indicate that reciprocators decide to not share knowledge because they
perceive no cooperation from other members of the community. This theory
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could explain the negative relationships between anticipated reciprocal
relationships and knowledge contribution and provides an interesting avenue
for further research
Table 6.1: Example pay-off matrix of an assurance game
Person
2
Share
Hoard
Person
1
Share
10,10
3,7
Hoard
7,3
5,5

Contrarily to our expectations and the findings of Wasko and Faraj (2005),
reputation did not predict knowledge contribution. We suggest that the effect
of reputation is (partially) mediated by perceived identity verification.
Reputation includes one’s expertise, but identity verification is a considerably
richer and more nuanced construct than reputation. Individual identity not only
includes one’s expertise, but also, group affiliation, personality, value systems,
(online) social roles etc (Ma & Agarwal, 2007). This suggestion is supported
by the data. When the perceived identity verification construct is removed
from the analysis, the relation between reputation and knowledge contribution
becomes significant ( β = .17 and p < 0.05). These findings extend the current
literature by suggesting that perceived identity verification partially mediates
the effect of reputation on knowledge sharing.
Social influence exerted a direct impact on knowledge sharing. As
hypothesized, when people perceive that important others believe he or she
should share knowledge, they tend to be more motivated to do so using an
electronic network of practice. This result is consistent with previous literature
on technology acceptance and knowledge sharing. This finding extends the
current literature by illustrating the well established construct of social
influence is not only salient in a technology acceptance context, but also when
motivating knowledge sharing through electronic networks of practice.
We found evidence that supports most proposed relationships between the
contextual factors and the costs and benefits of knowledge sharing. The first
important conclusion about the contextual factors is that offline interaction has
a strong influence mediated through several cost and benefit factors. First, as
expected, offline interaction increased the perceived identity verification. In
other words, when members of the NoP regularly visited offline meetings or
communicated face-to-face, they perceived more identity verification from
other members. This is in line with the results of the study by Ma and Agarwal
(2007). Second, offline interaction increased the perception of social
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influence, which in turn leads to more knowledge sharing. Thus, when
members had regularly offline interactions, social norms were more salient. To
the best of our knowledge this is the first time that this relationship is
empirically tested in knowledge sharing context. Third, as we expected, offline
interaction increased the group identification of the members. Contrary to our
expectations we only found weak evidence for the proposition that offline
interaction would increase reciprocity. The weak relationship may be
explained by the low activity in the virtual community. We expected that offline
communication will increase the expectation that others will cooperate and
therefore the expectation of reciprocity. However, when the online activity is
generally low, it may be not as likely as expected that offline interaction would
increase the expectation that others will cooperate.
Group identification has a significant impact on enjoyment in helping others,
social influence and anticipated reciprocal relationships. The results indicate
that group identification increases altruistic behaviors, because the selfinterest of the individual merges with the group interests when an individual
identifies highly with a group. Additionally, group identification also increased
the expectancy of reciprocity, i.e. when individuals identified more with the
NoP, they were more likely to expect to build reciprocal relationships.
Furthermore, group identification is likely to increase the saliency of social
norms. When individuals identify with a certain group, they perceive more
social pressure to comply with the group norms. To the best of our knowledge
these relationships have not been tested before and therefore extend the
current knowledge about mediated effects of group identification.
Our results provide no evidence that identification-based trust has either a
mediated or direct effect on knowledge contribution. We found not relationship
between identification-based trust and both evaluation apprehension and
knowledge self-efficacy. The results are at variance with the findings of Hsu
et al. (2007) but in line with Chiu et al. (2006). A possible explanation of the
unexpected results may be that knowledge sharing in an electronic Network of
Practice is not perceived as a risky activity. Coleman (1990) argued that trust
is only required in risky situations to reduce uncertainty.
The results provide support for both hypothesized relations between perceived
ease of use and codification effort and connective efficacy. First, when an
individual perceives the systems as easy to use the perceived codification
effort is significantly lower. However, codification effort did not have a direct
effect on knowledge contribution. Second, a higher perceived ease of use
significantly increases the connective efficacy. This confirms the assumption
that people evaluate the perceived ease of use in order to asses what the
chances are that others will receive the shared information. However, like
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codification effort, connective efficacy did not have a direct impact on
knowledge contribution.
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6.2

Contributions
This study makes several important contributions to the research stream on
knowledge sharing. First, we have developed a comprehensive theory of
knowledge sharing based on a systematic review of prior research. This
theoretically and empirically grounded framework can be used to analyze
knowledge sharing in different contexts using the falsifiable hypotheses that
are provided.
Second, this model is empirically tested in a Dutch electronic network of
practice. An interesting contribution is that all the constructs were tested
simultaneously in a single model. Taking into account quite few constructs
increases the internal validity because mediation effects can be examined.
Furthermore, the connective efficacy construct was not tested in large scale
survey before.
Third, this study compared the influence of extrinsic and intrinsic benefits
influence knowledge sharing. It is concluded that intrinsic benefit have a
stronger effect on knowledge sharing then extrinsic benefits have. Therefore,
the provision of extrinsic benefits alone to motivate knowledge sharing may
not be sufficient.
Fourth, the influence of four contextual factors is evaluated. Most of the
proposed relationships were never empirically tested before. The results
suggest that offline activity and group identification are important constructs
that support knowledge contribution. Prior research already concluded that
that these constructs influence knowledge sharing. However this study
extends the current literature because it examined the mechanisms that
mediated the influence of these contextual variables, based on the theory of
Müller (2005)
Next to identifying factors that improve knowledge sharing in an electronic
network of practice, this study also identifies factors that do not influence
knowledge contributions. For example, the costs of sharing knowledge
(codification effort and evaluation apprehension) do not appear to have an
effect under these circumstances. Furthermore, connective efficacy and
reputation do not appear to stimulate knowledge sharing. These findings
indicate that further research is required to examine under which
circumstances these factors may influence knowledge contribution.
This study showed that social influence also has a significant impact in
electronic network of practice. To the best of our knowledge this is the first
time that the social influence construct was tested in a knowledge sharing
study. Furthermore, this study also collected responses from inactive
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participants. A lot of prior research, including the study of Wasko and Faraj
(2005), only surveyed active members of the electronic network of practice.
Additionally,, the total response rate of 46.5% is slightly higher than the
average response rate of 39% which the studies that were examined in the
literature review reported.

6.3

Implications for practice
Raising the enjoyment in helping others that knowledge contributors
experience when they are contribute knowledge seems to be effective to
promote knowledge sharing. Kankanhalli et al. (2005) suggest that the
enjoyment in helping others can be raised by connecting knowledge
contributors and knowledge recipients and thus allowing the recipients to
express their gratitude for sharing the knowledge. When people realize that
others have benefitted from their shared knowledge the feeling of altruism of
the knowledge contributors might be raised (Davenport and Prusak, 1998
cited in: Kankanhalli et al. 2005). In order to motivate knowledge contributors,
knowledge seekers should be motivated to express their gratitude when the
have found useful knowledge. This can be done using a program where
people contributed useful knowledge are identified and informed that they
helped others (Kankanhalli et al., 2005). Furthermore, increasing the group
identification of the member of the electronic network of practice raises the
enjoyment in helping others.
Perceived identity verification has been found the most important factor
determining knowledge contribution. Management can raise perceived identity
verification by using the following three IT artifacts: virtual copresence, selfpresentation and deep profiling (Ma & Agarwal, 2007). First, virtual
copresence artifacts create a feeling of being together with others in the
virtual environment. Examples of tools that management can use to stimulate
virtual copresence are: instant messenger, chat rooms, “who is online”
feature, “who is doing what” feature and real-time interactive applications (web
2.0). Second, self-presentation artifacts are tools that allow the contributor to
present himself online. Examples of tools that management can use to
stimulate self-presentation are: user names, signature, avatars and
nicknames, profiles, personal pages. Finally, deep profiling tools support the
organization of social information that can be used to identify a contributor.
Widely used tools to support deep profiling include: searchable archives,
member directories, reputation and ranking systems and feedback
mechanisms. For more information on these tools, the interested reader can
consult Ma and Agarwal (2007). Furthermore, it is possible to develop
features that support virtual copresence, self-presentation and deep profiling
that provide functionality beyond what is currently used in practice. An
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example is an option that allows members of the electronic network of practice
to upload a video where they can present themselves in a more rich way than
using an avatar or a profile. Table 6.2 provides an overview of the tools that
increase identity verification. Next to the information systems artifacts,
increasing offline interaction also has a positive effect on perceived identity
verification.
Table 6.2: Tools that increase identity verification (Ma & Agarwal, 2007)
Definition

Sample
artifacts

Virtual copresence
"Artficts that induce a
subjective feeling of
being together with
others in a virtual
environment"

Self-presentation
"The means by which
the focal person
presents herself online"

Deep-profiling
"The digital organization
of social information with
which community
members can identify
the focal person"

Instant messenger

User name

Chat room
"Who is online" feature
"Who is doing what"
feature
Interactive tools (e.g.
real time posting)

Signature
Avator or nickname

Member directories
Reputation or raking
systems
Feedback

Profile
Personal page

"Who did what" feature
Interaction archive and
searching tools

To increase social influence, the leaders of the electronic network of practice
should stimulate knowledge sharing by creating a set of group norms
promoting knowledge sharing. It might be useful to use a set of knowledge
sharing meetings where feedback can be provided and knowledge sharing
success stories can be exchanged (Yu & Chu, 2007). This might help to
create the much sought after “knowledge culture”. Moreover, raising group
identification increases the saliency of the group norms. The group
identification can be raised by encouraging communication and regularly
organizing offline meetings (Cabrera and Cabrera, 2006)
Leaders of electronic networks of practice can use a number of interventions
to increase knowledge self-efficacy. Cabrera and Cabrera (2006) propose that
providing feedback to contributors, ensuring a critical mass of participants,
advanced search technology and training increases people’s self-efficacy.
First, using a mechanism that gives feedback when others have received the
knowledge might increase the self-efficacy. This can be implemented using a
star-ranking system that automatically notifies the contributor when his
contribution is rated. This might actually also decrease the self-efficacy when
negative feedback is given. However, this does not have to be a problem
because it can actually serve as a quality control mechanism as well. Second,
it is important to ensure a minimal critical mass of contributions. An employee
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may have sufficient self-efficacy, but he may still decide not to share when he
feels that the electronic network of practice is not active enough. Fourth, when
a network of practice grows bigger a member might get the feeling that his
contribution does not make a difference anymore and larger networks results
in higher redundancy of knowledge. To reduce this redundancy, advanced
search technology can assist members to locate useful knowledge. Finally, a
training that teaches member of the network how to contribute and how to use
the tools successfully might increase one’s self-efficacy.
The recommendations that are outlined in this section are summarized as
follows
Information system implications:
1) Implement tools that support virtual copresence, self-presentation and
deep profiling
2) Implement a feedback mechanism that identifies people who
contributed useful knowledge and inform them that they helped others.
3) Implement advanced search technology
Organizational implications:
4) Use strong leadership to stimulate knowledge sharing
5) Organize regularly offline meetings
6) Ensure a minimal critical mass participants and knowledge
7) Organize user-training sessions and helpdesk support
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6.4

Limitations and further research
This study has several limitations that need to be discussed. A major limitation
of this study is the cross-sectional correlational nature, therefore it is
impossible to make firm conclusions about the causality of the relationships.
Additionally, the research neglects the dynamic effects of changes in the
network over time. Longitudinal studies are an interesting avenue for further
research in order to provide an insight in the dynamic effects of network
development.
A second limitation of the study is that the conclusions are based on self
reported data, thereby introducing a variety of possible biases including
common method bias and social desirability bias. Further research should
also use objective measures to evaluate knowledge contribution.
Furthermore, this study required the respondents to accurately report on their
perceptions about knowledge sharing. Because the electronic network of
practice consists of both an online and an offline part, we instructed the
respondents to only consider online knowledge sharing. We cannot
completely rule out that some respondents did consider sharing knowledge in
a face-to-face setting.
Finally, the generalizability of the results may be limited because we examined
only one electronic network of practice. Further research should examine the
results are also applicable in other electronic networks of practice. A similar
question relates to cultural effects. All the respondents were Dutch and were
employee of Atos Origin, therefore the generalizability of the results to other
national and corporate cultures is unknown. Further research should examine
the effects of the different cultures on knowledge contribution in electronic
networks of practice.
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Appendix A: Company Profile Atos Origin
Atos Origin is a leading international IT services provider. Atos Origin provides
integrated design, build and operate solutions to large multi-national clients in
several industry sectors. Atos Origin is one of the few companies that can
provide all the 'design, build, and operate' elements of a business solution.
More than 60% of the revenue base is recurring, deriving from multi-year
outsourcing and application maintenance contracts. The company's annual
revenues are more than € 5 billion and it employs 50,000 people in 50
countries. Atos Origin delivers this within a global framework of three major
Service Lines: Atos Consulting, Systems Integration and Managed
Operations.
Atos Origin states its mission as follows:
"Atos Origin is a leading international IT services provider. We provide
integrated design, build and operate solutions to large multi-national clients in
carefully targeted industry sectors. Our business approach is based on
establishing long-term partnerships that encourage success through mutual
benefit.”
Atos Origin's clients are mostly large international organizations or national
government institutions. Atos Origin focuses on the Fortune 500 corporations,
but does not lose sight of nationally important players. Key Accounts are
classified as such according to the significance of their turnover (over € 50
Million), or their strategic positioning for Atos Origin across the world.
Partnerships and alliances with leading ICT players are essential for Atos
Origin's success as a System Integrator. In Enterprise Content Management
Atos Origin has partnerships with EMC, IBM, Microsoft, and Oracle, amongst
others.

Company history
Atos Origin was created through the merger of Atos and Origin in October
2000 and the acquisitions of KPMG Consulting in the United Kingdom and
The Netherlands (2002) and Sema Group (2004).
Atos was formed from the merger in 1997 of two French-based IT services
companies – Axime and Sligos . At the time of the merger with Origin, Atos
employed 11,000 staff and generated annual revenues of approximately €1 .1
billion.
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Origin was a subsidiary of Royal Philips Electronics, which had been formed
in 1996 from the merger of BSO/Origin and Philips Communications . At the
time of the merger with Atos, Origin employed more than 16,000 staff in 30
countries worldwide and generated annual revenues of approximately € 1 .6
billion.
KPMG Consulting's businesses in the United Kingdom and The Netherlands
were acquired in August 2002 and now trade as Atos Consulting . This
transaction provided the Group with a major presence in the Consulting
segment of the IT services market .
Sema Group was acquired from Schlumberger in January 2004, thereby
creating one of the leading international IT services companies. At the time of
the acquisition, Sema Group employed 20,000 staff and generated annual
revenues of approximately € 2 .4 billion. Atos Origin employed 26,500 staff,
generating annual revenues of more than € 3 billion.

Company strategy
Atos Origin’s strategy is to provide an integrated set of services - Consulting,
Systems Integration and Managed Operations (Design, Build and Operate) to a focused base of multinational clients in specifically targeted market
segments. Business Consulting is at the heart of relationships with the clients
of Atos Origin and the main driver for new business. Systems Integration is
increasingly focused on providing high added-value solutions and Managed
Operations is the focal point for long-term relationships with clients. Atos
Origin believes that long-term relationships are the most productive way of
developing business today, with both parties sharing the risks and rewards of
the association and helping to develop and shape the future together.
A disappointing performance in 2006 has persuaded Atos Origin to take up a
large number of initiatives to improve its financial performance and
competitiveness. The company has adopted a transformation plan (3o3) with
multifold objectives ranging from improving organic growth to boosting
operational efficiency. This plan is a long-term plan which will require E160
million of cost of transformation in the first year.
he three main Objectives for the next years are:
•

accelerate the organic growth,

•

increase the operational efficiency,

•

improve the ability to operate as a global company.
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Financials
The key financial statistics are presented in the table below
Income Statement
Total Revenue
Gross Profit
Operating Income
Net Income
Balance Sheet
Total Current Assets
Total Assets
Total Current Liabilities
Total Liabilities
Total Shareholders Equity
Key Statistics
Number of Employees
Return on Equity
Return on Assets
Quick Ratio
Debt to Equity Ratio
Revenue by Division
Managed operations
Systems integration
Consulting
Revenues by Geography
France
United Kingdom
Netherlands
Other EMEA
Germany and Central
Europe
Americas
Asia Pacific

EUR
EUR
EUR
EUR

Million
Million
Million
Million

2006
5.396,9
3.633,6
217,6
(264,4)

2005
5.458,9
3.624,2
432,2
235,3

2004
5.249,3
3.453,8
220,1
113,2

2003
3.034,6
2.230,8
(35,3)
(169,0)

2002
3.042,9
2.169,8
227,2
70,8

USD
USD
USD
USD
USD

Million
Million
Million
Million
Million

2.328,0
5.177,3
2.100,6
3.502,4
1.674,9

2.423,6
5.293,9
2.105,3
3.420,6
1.873,4

2.264,5
5.085,7
2.155,0
3.499,8
1.586,0

1.528,6
2.472,3
1.861,6
1.936,5
535,7

1.557,9
2.857,8
1.346,4
2.117,3
740,5

NA
NA
NA
NA
NA
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR
EUR

Absolute
%
%
Absolute
Absolute

49.847,0
-14,9%
-5,1%
1,1
0,5

47.684,0
13,6%
4,5%
1,2
0,4

46.584,0
10,7%
3,0%
1,1
0,6

26.473,0
-26,5%
-6,3%
0,8
1,5

28.602,0
9,6%
2,5%
1,2
1,2

Million
Million
Million

50,9%
41,6%
7,5%

50,5%
41,3%
8,2%

51,7%
40,6%
7,6%

52,1%
35,9%
12,0%

53,4%
40,8%
5,7%

Million
Million
Million
Million

30,9%
18,9%
19,5%
13,6%

28,0%
21,3%
18,8%
15,4%

26,0%
23,3%
18,6%
17,7%

34,6%
10,9%
31,7%
18,5%

35,8%
7,8%
30,1%
20,1%

EUR
EUR
EUR

Million
Million
Million

11,0%
3,7%
2,4%

10,3%
3,6%
2,7%

6,4%
5,3%
2,7%

0,0%
2,5%
1,8%

0,0%
4,3%
2,1%
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Service lines
Atos Origin's service delivery is divided in the following three Service Lines:
•

Atos Consulting offers advice and a pragmatic, realistic approach to
addressing client needs. Its services and solutions range from
supporting strategy development to enterprise solutions and technology
decisions. Atos Consulting focuses its service delivery on specific
industry sectors.

•

Systems Integration develops, implements and maintains new
business solutions and combines new solutions with established ones .
In this, Systems Integration cooperates closely with strategic partners
and vendors to develop and implement end-to-end offerings and
standardized packaged solutions in complex environments using best
of breed technologies. Systems Integration also executes projects
using customized software, open source and legacy applications,
including various languages and design methods.

•

Managed Operations manages core IT infrastructures for clients,
including datacenters, desktop support, server farms and network
communication systems. Managed Operations provides 7x24 "follow
the sun" infrastructure and application support. Managed Operations
uses its Continuous Service Delivery Methodology (CSDM) to guide
clients through the process of assessment, planning, implementation
and transition, and to ensure consistent, high quality service delivery
worldwide. Managed Operations also provides Business Process
Outsourcing (BPO) and specialist processing services on a global basis
and are a key European player in payment and card processing
services, CRM, and multi-channel contact services through Atos
Worldline.

The following table provides an overview of the different products and
services provided by the service lines.
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Atos Origin - Products and Services
Managed operations

Systems integration

Consulting

Outsourcing solutions

Enterprise architecture

Enabling technology

Workplace solutions

Business intelligence

Enterprise solutions

Application management Customer relationship management Financial management
Infrastructure services

Enterprise content management

Operational transformation

Enterprise resource management

People and change

Manufacturing execution systems

Strategy

Supply chain management
Databases
Data migration
EAI
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Appendix B: Top 25 IS Journals
Top 25 IS Journals (Peffers & Ya, 2003)
Communications of the ACM
MIS Quarterly Management Information Systems
Information Systems Research
Harvard Business Review
Decision Science
Journal of Management Information Systems
Management Science
European Journal of Information Systems
Information and Management
Decision Support Systems
Academy of Management Journal
Academy of Management Review
Database
Administrative Science Quarterly
ACM Computing Surveys
Sloan Management Review
ACM Transactions on Database Systems
Computer
California Management Review
Organization Science
Information Systems Journal
IEEE Transactions on Software Engineering
IEEE Transactions on Knowledge and Data Engineering
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Appendix C: Studies Included in the Review
Authors
Ardichvili et al.
(2003)

Main Results
Employees hesitate to contribute out of fear of criticism, or
of misleading the community members

Theory
-

Methodology
Case study

Context
Community
practice

Bock et al.
(2005)

Subjective norms and organizational climate affect
individuals’ intentions to share knowledge.

Theory of
reasoned
action

Survey

Repository

Social
exchange
theory

Survey

Repository and
interpersonal

European Journal
of
Work
and
Organizational
Psychology

Survey

-

Repository

International
Journal of Human
Resource
Management

of

Reciprocal relationships affect individuals’ attitudes
toward knowledge sharing

Bordia et al.
(2006)

Cabrera et
al.(2006)

Sense of self-worth and organizational climate affect
subjective norms
Evaluation apprehension is negatively associated with
knowledge sharing intentions and perceived benefit was
only positively associated with knowledge sharing
intentions
Evaluation apprehension is higher and knowledge sharing
lower in the repository context compared to interpersonal
context
Self-efficacy, openness to experience, perceived support
from colleagues and supervisors and, to a lesser extent,
organizational commitment, job autonomy, perceptions
about the availability and quality of knowledge
management systems, and perceptions of rewards
associated with sharing knowledge, significantly predicted
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Journal
Journal
of
Knowledge
Management
MIS
Quarterly:
Management
Information
Systems

Chiu (2006)

Constant et al.
(1994)

self-reports of participation in knowledge exchange
“Social interaction ties, norm op reciprocity, identification
and a shared vision are significant predictors”

“A greater self interest reduces support of sharing, but that
a belief in organizational ownership of work encourages
and mediates attitudes favoring sharing.”

Constant et al.
(1996)

“Organizational citizenship behavior and the desire to
benefit the organization are the major motivations for
helping behavior”

Han and
Anantatmula
(2007)

“Availability and usability of technology, leadership support
and motivating structures were shown to have influences
on knowledge sharing. The study also revealed that
employees’ willingness to share knowledge was not
affected by their concerns about the loss of power or job
insecurity.”
“Knowledge sharing self-efficacy and outcome
expectations for personal influences, and multidimensional trusts for environmental influences impacts
knowledge sharing”

Hsu et al.
(2007)
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Social
Cognitive
Theory
Social
Capital
Theory
Interdepen
dence
theory
Social
Exchange
Theory
Weak ties
and
prosocial
motivations
-

Social
Cognitive
Theory

knowledge

Survey

Virtual
community

Decision Support
Systems

Experiment

-

Information
Systems
Research

Case study:
Survey
and
observational
data
Caste
study
and survey

Community
practice

Repository

VINE

Survey

Virtual
community

International
Journal of Human
Computer
Studies

86

of

Organization
Science

Jarvenpaa and
Staples (2000)

“Task characteristics (task interdependence), perceived
information usefulness and the user's computer comfort
are most strongly associated with the person's use of
collaborative media. “
“Views of information ownership and propensity to share
are significantly related to use.“

Jian and
Jeffres (2006)
Kankanhalli
(2005)

“A fully open, organic information culture may not always
be most desirable.”
“The utilitarian,, normative and collaborative experience
dimensions provide an additive model to explain the
willingness to contribute.”
“Knowledge self-efficacy and enjoyment in helping others
significantly impact EKR usage”
“Extrinsic benefits (impact EKR usage contingent on
particular contextual factors whereas the effects of intrinsic
benefits on EKR usage are not moderated by contextual
factors.”

King and
Marks Jr
(2008)

“The loss of knowledge power and image do not appear to
impact EKR usage”
“Supervisory control had significant impact on frequency,
but it also had unexpectedly significant influence on effort”.
“When system variables—usefulness and ease of use—
were controlled for, the organizational support measure
had little effect on either outcome.”
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Interdepen
dence
theory

Survey

Community
practice

of

Journal
Strategic
Information
Systems

of

-

Survey

Repository

Communication
Research

Social
exchange
theory

Survey

Repository

MIS
Quarterly:
Management
Information
Systems

Survey

Repository

Omega

Social
exchange
theory

Social
capital
theory

Social
exchange
theory
Agency
theory
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Kulkarni et al.
(2006)

Marks et al.
(2008)

“Systems variables are important factor in motivating
knowledge management system use.”
“Organizational support factors of leadership commitment,
supervisor and coworker support, as well as incentives,
directly or indirectly supported shared knowledge quality
and knowledge use.”
“In addition to knowledge management systems quality,
firms must pay careful attention to championing and goal
setting as well as designing adequate reward systems for
the ultimate success of these efforts.”
“Knowledge sharing s can be encouraged by
management’s reminders of the importance of the goal, as
well as reminders about rivals.”

Delone and
Mclean
model of IS
succes

Survey

-

Journal
Management
Information
Systems

of

-

Experiment

-

Communications
of the ACM

Selfpresentatio
n theory
Critical
mass
theory

Survey

Virtual
community

Non-reactive

Repository

Information
Systems
Research
Organization
Studies

Theory of
social
inhibition

Survey

Network
practice

“It is also important to hire personnel with prosocial traits.”
Ma and
Agarwal
(2007)
Peddibhotla
and
Subramani
(2007)
Voelpel (2008)

“Perceived identity verification is strongly linked to member
satisfaction and knowledge contribution.”
“Self-oriented motives are positively associated with the
quantity of contribution while they are negatively related to
quality. Other-oriented motives, in contrast, are positively
associated with the quality of contributions while they are
negatively related to the quantity of contributions.”
“The bystander effect is also present in virtual
(knowledge sharing) environments”
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of

Human Relations

“Group size influences response quality “

Waskoand
Faraj (2005)

Yu and Chu
(2007)

“Negative impact of social inhibition might decrease
again in very large groups.”
“People contribute their knowledge when they perceive
that it enhances their professional reputations, when they
have the experience to share, and when they are
structurally embedded in the network. Surprisingly,
contributions occur without regard to expectations of
reciprocity from others or high levels of commitment to the
network.”
“Effective leader–member exchange relationships, the
attractiveness of the group to individuals, and affection
similarity are important in establishing a virtual
environment within which voluntary contributions can be
promoted effectively.”

Social
capital
theory

Survey

Network
practice

Organizatio
nal
citenship
behaviour

Survey

Virtual
community

Leadermember
exchange
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of

MIS
Quarterly:
Management
Information
Systems

Information and
Management

Appendix D: Survey instruments (English)
Construct
Anticipated
Reciprocal
Relationships

Codification
effort

ID
ARRE1

Items
Knowledge sharing would strengthen the ties between existing members in
the network of practice

ARRE2

Knowledge sharing would get me well-acquainted with new members in
the network of practice

ARRE3

Knowledge sharing would expand the scope of my association with other
members in network of practice

ARRE4

Knowledge sharing would draw smooth cooperation from outstanding
members in the future.

ARRE5

My knowledge sharing would create strong relationships with XPG/NoP
members

CEFF1

I do not have the time to enter my knowledge into LiveLink

CEFF2
CEFF3

It is laborious to codify my knowledge into LiveLink
The effort is high for me to codify my knowledge into LiveLink
Suppose that you contribute information into the community and assume it
is valuable information that will greatly benefit other team members if they
receive it.

CONE1

What is the portion of the members of the network of practice who will
actually read this information?.

CONE2

What is the portion of the members of the network of practice who would
use LiveLink to retrieve the information

CONE3

Out of all the community members who could benefit, the portion of the
team members that would receive information secondhand from someone
else using the database

CONE4

Out of all the community members who could benefit, the portion that
would never receive the contributed information is

CONE3

What is the overall likelihood that other team members would receive the
information “when they need it"?

EHLP1

I enjoy sharing my knowledge with others within the network of practice

EHLP2

I enjoy helping others by sharing my knowledge within the network of
practice
It feels good to help someone else by sharing my knowledge within the
network of practice

Connective
efficacy

Enjoyment in
helping
others

EHLP3
EHLP4
Evaluation
apprehension

EVAP1
EVAP2

Group
identification

Identificationbased trust

GRID1
GRID2
GRID3
GRID4
IDTR1

Sharing my knowledge with others within the network of practice gives me
pleasure
I feel uncomfortable about sharing my knowledge within the network of
practice because my contribution may be critiqued
I am restraint to share my knowledge because my contribution may be
evaluated negatively
I feel a sense of belonging towards the network of practice.
I have the feeling of togetherness or closeness in the network of practice.
I have a strong positive feeling toward the network of practice.
I am proud to be a member of the network of practice.
I can talk freely to the network of practice members about my personal
issues.
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IDTR2
IDTR3

Knowledge
self-efficacy

IDTR4
KSEF1
KSEF2
KSEF3

Offline
interaction

KSEF4
OFFI1

OFFI2
OFFI3
OFFI4
Perceived
identity
verification

If I share my problems with a member of the network of practice, I know
he/she will respond constructively and caringly.
I know most members of this network of practice will do everything within
their capacity to help others.
I know most members of this network of practice are honest.
I have confidence in my ability to provide knowledge that others in my
network of practice consider valuable
I have the expertise needed to provide valuable knowledge for my network
of practice
It makes a difference whether I add to the knowledge others are likely to
share within the network of practice
I can provide more valuable knowlegde than most other members can
I contact other members from this network of practice by phone.

I meet other members from this network of practice in informal offline
meetings.
I actively participate in the regular offline community meetings with other
members.
I participate in a variety of offline activities held for this network of practice.
Below are two fill-in-the-blank areas for you to answer the question “In this
network of practice, who am I?” Simply type in an answer next to the
numbered item and make each answer different (e.g., high, smart, happy,
animallover, antisocial, dependable, conservat
1..2 In this community, I am
Please think about your interactions with people in this network of practice
and indicate the extent to which others know that you define yourself as ...
(list the five responses just answered by the respondent one by one).

PIDV12

1..2

Other people in this network of practice understand that I am (list the five
items just answered by the respondent oneby one).

System
quality

Social
influence

PIDV23
PEOU1
PEOU2
PEOU3
PEOU4
SOCI1
SOCI2

Reputation

SOCI3
SOCI4
REPU1
REPU2
REPU3

1..2
My interaction with the system would be clear and understandable
I would find it easy to get the system to do what I want it to do
I would find LiveLink easy to use
Learning to operate the system would be easy for me
People who influence my behavior within the network of practice think that
I should share knowledge
People who are important to me in the network of practice think that I
should share knowledge
The board of the network of practice stimulates the sharing of knowledge
In general, the network of practice has supported the sharing of knowledge
I earn respect from others by sharing knowledge in the network of practice
I feel that participation improves my status in the network of practice
I participate in the message boards to improve my network of practice in
the profession
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KNOC1
Knowledge
contribution

KNOC2
KNOC3
KNOC4

I often help other people in this network of practice who need
help/information from other members by sharing knowledge
I take an active part in this network of practice.
I have contributed knowledge to this network of practice.
I have contributed knowledge to other members that resulted in their
development of new insights.
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Appendix E: Survey instruments (Dutch)
Construct
Anticipated
Reciprocal
Relationship
s

ID
ARRE1
ARRE2
ARRE3
ARRE4

Codification
effort

CEFF1
CEFF2
CEFF3

Connective
efficacy
CONE1
CONE2
CONE3
Enjoyment in
helping
others

EHLP1
EHLP2
EHLP3
EHLP4

Evaluation
apprehensio
n

EVAP1

Group
identification

GRID1
GRID2
GRID3
GRID4
IDTR1

Identification
-based trust

EVAP2

IDTR2
IDTR3

Knowledge
self-efficacy

IDTR4
KSEF1
KSEF2
KSEF3

Items
Het delen van kennis zal de relaties met andere leden van het NoP
versterken
Door het delen van kennis zal ik beter bekend raken met de andere
leden van het NoP
Door het delen van kennis binnen het NoP zal mijn netwerk binnen het
NoP worden vergroot
Door het delen van kennis verwacht ik in de toekomst een vlotte
samenwerking met andere leden van het NoP
Ik heb geen tijd om mijn kennis in te voeren op LiveLink
Het is veel werk om mijn kennis te verwoorden op LiveLink
Het kost me veel moeite om mijn kennis op te verwoorden op LiveLink
Neem aan dat je kennis bijdraagt aan de LiveLink community van het
NoP en dat deze kennis waardevol is wanneer de andere leden deze
zouden vinden.
Wat is het gedeelte van de NoP-leden dat de informatie daadwerkelijk
zal lezen?
Wat is het gedeelte van de NoP-leden dat LiveLink zal gebruiken voor
het opvragen van de informatie?
Hoe groot is de kans dat NoP-leden de informatie weten te vinden
wanneer ze het nodig hebben?
Ik vind het leuk om kennis te delen binnen het NoP
Ik vind het leuk om anderen te helpen door het delen van kennis binnen
het NoP
Het voelt goed om iemand binnen het NoP te helpen door het delen van
kennis
Het delen van kennis binnen het NoP geeft me plezier
Ik voel me ongemakkelijk om mijn kennis te delen omdat mijn bijdrage
bekritiseerd kan worden
Ik ben terughoudend om mijn kennis te delen omdat mijn bijdrage
negatief beoordeeld kan worden
Ik voel me thuis binnen het NoP
Ik voel saamhorigheid en verbondenheid met het NoP
Ik heb een sterk positief gevoel ten opzichte van het NoP
Ik ben trots om lid te zijn van het NoP
Ik kan me vrijuit uiten bij leden van het NoP over persoonlijke zaken
Wanneer ik mijn problemen deel met iemand uit het NoP, dan denk ik
dat hij of zij constructief en zorgzaam zal reageren
Ik denk dat de meeste leden van het NoP alles wat binnen hun bereik
ligt zullen doen om anderen te helpen
Ik denk dat de meeste leden van het NoP eerlijk zijn
Ik heb vertrouwen in mijn vermogen om kennis bij te dragen die anderen
waardevol vinden
Ik heb de expertise om waardevolle kennis te kunnen delen binnen het
NoP
Het heeft een toegevoegde waarde wanneer ik kennis bijdraag
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Offline
interaction

OFFI1
OFFI2
OFFI4

Perceived
identity
verification

Ik spreek andere leden van het NoP regelmatig via de telefoon
Ik spreek andere leden van het NoP regelmatig tijdens informele
bijeenkomsten
Ik neem deel aan verschillende face-to-face activiteiten die
georganiseerd worden door het NoP
Wie

ben

ik

binnen

het

NoP?

In de twee onderstaande invulvelden kun je aangeven hoe je jezelf ziet
binnen het NoP. Enkele voorbeelden van antwoorden zijn: slim, grappig,
volger, onafhankelijk, computerexpert, leider, ontwikkelaar, creatief,
buitenstaander, specialist, analist, innovatief. Dit zijn slechts
voorbeelden.
Er zijn geen goede of slechte antwoorden. De antwoorden op deze
vragen zijn volledig anoniem.
1..2 *Belangrijkste identiteit/Op één na belangrijkste identiteit::

Denk na over de interacties met andere mensen in het NoP.
Beantwoord daarna de volgende vragen alsof de vragen aan jezelf
gesteld worden.
Geef aan in hoeverre anderen in het NoP weten dat jij jezelf ziet als
(noem eerder gegeven antwoorden)
PIDV1-2

1..2
Andere mensen in het NoP begrijpen dat ik (noem eerder gegeven
antwoorden)

Percieved
ease of use

Social
influence

PIDV2-3
PEOU1
PEOU2
PEOU3
PEOU4
SOCI1

1..2
Ik vind de werking van LiveLink duidelijk en begrijpelijk
Ik vind dat het gemakkelijk is om LiveLink te laten doen wat ik wil
Ik vind dat LiveLink gemakkelijk te gebruiken is
Het leren werken met LiveLink is gemakkelijk voor me
Personen die belangrijk binnen het NoP voor mij zijn, vinden dat ik
kennis moet delen

SOCI2

Personen binnen het NoP die mijn gedrag beïnvloeden vinden dat ik
kennis moet delen
Het bestuur van het NoP stimuleert het delen van kennis
Personen binnen het NoP die mijn gedrag beïnvloeden vinden dat ik
kennis moet delen
Ik word gerespecteerd door anderen door kennis te delen binnen het
NoP
Ik denk dat het delen van kennis mijn status binnen het NoP verhoogt
Ik neem deel aan de community van het NoP omdat het mijn reputatie
binnen het NoP verbeterd
oor kennis bij te dragen aan de LiveLink community, help ik regelmatig
anderen in het NoP die hulp of informatie nodig hebben
Ik neem actief deel aan de LiveLink community van het NoP
Ik heb kennis bijgedragen aan de LiveLink community van het NoP
Ik heb kennis bijgedragen aan de LiveLink community wat heeft geleid
tot de ontwikkeling van nieuwe inzichten

SOCI3
SOCI4
Reputation

REPU1
REPU2
REPU3
KNOC1

Knowledge
contribution

KNOC2
KNOC3
KNOC4
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CEFF

CONE

EHLP

EVAP

GRID

IDTR

KNOC

KSEF

OFFI

PEOU

PIDV

REPU

SOCI

ARRE1
ARRE2
ARRE3
ARRE4
CEFF1
CEFF2
CEFF3
CONE1
CONE2
CONE3
EHLP1
EHLP2
EHLP3
EHLP4
EVAP1
EVAP2
GRID1
GRID2
GRID3
GRID4
IDTR1
IDTR2
IDTR3
KNOC1
KNOC2
KNOC3
KNOC4
KSEF1
KSEF2
KSEF3
OFFI1
OFFI2
OFFI4
PEOU1
PEOU2
PEOU3
PEOU4
PIDV1
PIDV2
PIDV3
PIDV4
REPU1
REPU2
REPU3
SOCI1
SOCI2
SOCI3
SOCI4

ARRE

Appendix F: Factor analysis
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.09
.04
-.01
-.08
.23
.23
.19
.15
.80
.66
.87
.14
.07
.04
.23

.19
.16
.15
.21
-.12
-.02
-.04
.21
.12
.16
.25
.22
.24
.21
.00
-.05
.26
.39
.23
.36
.15
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.25
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.12
.11
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.12
.04
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.56
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Appendix G: Common method bias analysis
Substantive
Method
Indicator loading (R1)
R1^2
Loading (R2)
R2^2
ARRE1
0.784
0.020
0.000
0.885 **
ARRE2
0.921
-0.115 **
0.013
0.960 **
ARRE3
0.919 **
0.844
0.014
0.000
ARRE4
0.787 **
0.620
0.090
0.008
CEFF1
0.665 **
0.443
-0.011
0.000
CEFF2
0.786
0.021
0.000
0.886 **
CEFF3
0.865 **
0.748
-0.012
0.000
CONE1
0.812 **
0.660
0.001
0.000
CONE2
0.897 **
0.805
-0.062
0.004
CONE3
0.708 **
0.501
0.073
0.005
EHLP1
0.744
0.036
0.001
0.862 **
EHLP2
0.884 **
0.782
0.043
0.002
EHLP3
0.892 **
0.796
-0.044
0.002
EHLP4
0.933 **
0.870
-0.037
0.001
EVAP1
0.984 **
0.967
0.036 *
0.001
EVAP2
0.968 **
0.938
-0.036 *
0.001
GRID1
0.866 **
0.749
-0.003
0.000
GRID2
0.855 **
0.730
0.069
0.005
GRID3
0.916 **
0.838
-0.084
0.007
GRID4
0.758
0.012
0.000
0.871 **
IDTR1
0.819 **
0.670
0.048
0.002
IDTR2
0.747
0.010
0.000
0.864 **
IDTR3
0.888 **
0.789
-0.058
0.003
KNOC1
0.758
0.010
0.000
0.871 **
KNOC2
0.736 **
0.541
0.055
0.003
KNOC3
0.943 **
0.889
-0.030
0.001
KNOC4
0.885 **
0.782
-0.028
0.001
KSEF1
0.867 **
0.752
0.011
0.000
KSEF2
0.880 **
0.775
0.004
0.000
KSEF3
0.883 **
0.779
-0.015
0.000
OFFI1
0.715 **
0.512
0.060
0.004
OFFI2
0.867
-0.047
0.002
0.931 **
OFFI4
0.784 **
0.614
-0.005
0.000
PEOU1
0.883 **
0.780
0.068 *
0.005
PEOU2
0.918 **
0.842
0.041
0.002
PEOU3
0.911 **
0.829
-0.050
0.002
PEOU4
0.843 **
0.711
-0.064
0.004
PIDV1
0.835 **
0.697
0.056
0.003
PIDV2
0.852 **
0.725
0.075
0.006
PIDV3
0.911 **
0.829
-0.082
0.007
PIDV4
0.915 **
0.838
-0.056
0.003
REPU1
0.828 **
0.685
0.078
0.006
REPU2
0.892 **
0.795
-0.077
0.006
REPU3
0.711 **
0.505
-0.002
0.000
SOCI1
0.792 **
0.627
-0.162 **
0.026
SOCI2
0.679 **
0.461
0.170 **
0.029
SOCI3
0.822 **
0.676
-0.046
0.002
SOCI4
0.742 **
0.551
0.021
0.000
Average
0.854
0.736
0.000
0.004
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