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Knowledge Sharing in Virtual Distributed Environments:
Main Motivators, Discrepancies of Findings and
Suggestions for Future Research
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Abstract—Knowledge sharing research has proposed various
theories and explanations regarding individuals’ intentions to
share knowledge in virtual distributed communities. Although
past research studies can provide useful insights into the factors
that significantly affect knowledge sharing intention, there are
some discrepancies of findings among the different studies. The
main purpose of this paper is to review the previous empirical
research studies to first identify the main theories and factors
used to explain online knowledge sharing. The findings suggest
that these incentive items could be grouped into three main
categories: personal factors (knowledge self-efficacy, perceived
relative advantage, perceived compatibility), social factors
(trust, reciprocity, social network ties), and organizational
factors (formal incentive mechanism). Of these factors, trust
has been the most widely discussed, followed by social network
ties. Next, this paper presents several main discrepancies among
past research studies in order such as the notion of perceived
compatibility, norm of reciprocity, and trust to provide possible
directions for future studies.

Index Terms—Knowledge sharing, virtual community of
practice, motivation, finding discrepancies.

. INTRODUCTION

Knowledge is believed to be the most valuable resource for
organizations to develop organizational growth and maintain
their advantages [1]-[3] in a competitive and dynamic
economy [4]. Because knowledge is seen as a critical
resource, many organizations have invested money and effort
in  knowledge management initiatives. Knowledge
management may be defined as a complex socio-technical
system that encompasses various forms of knowledge
generation, storage, representation, and sharing [5]. During
the last decade, the notion of knowledge management (KM)
has increasingly been adopted by many organizations and
institutes of higher learning. Of these various forms,
knowledge sharing has been identified as a major issue for
any knowledge management initiative [6], [7].

Also, the rapid development of Internet has led to a
proliferation of virtual communities [8]-[10]. The emergence
of virtual communities is recognized as one possible solution
to knowledge management and sharing in organizations [11].
Enabling virtual communities with the use of online
interactive technologies is also believed to be a strategy for
knowledge management [12]. Indeed, several scholars have
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suggested that in today’s multinational and geographically
dispersed organizations or institutions, online environments
are potentially much more viable facilitators of knowledge
sharing than traditional face-to-face environments.

Because of the potential benefits that can be achieved
through virtual communities, an increasing number of studies
have been conducted to investigate individual-level
knowledge sharing behavior in virtual communities. For
instance, researchers have been investigating what factors
motivate successful knowledge sharing [1], [9], [11],
[13]-[21] and what factors hinder knowledge sharing among
individuals [1], [11], [12], [17]. Although these studies
provide useful insights into the factors that significantly
affect the behavior of knowledge sharing, there are some
discrepancies of findings among the different studies. For
example, a number of studies indicated trust as a positive
factor that motivates knowledge sharing intention [20],
which results in the contribution to the actual knowledge
sharing behavior. However, there are some other studies
suggesting that the influence of trust in knowledge sharing
behavior is not significant [14].

The purpose of this paper is to review the previous
empirical research studies to first identify the main theories
and factors used to explain online knowledge sharing. We
found that the main theories used to explain the phenomenon
of knowledge sharing include social exchange theory, social
capital theory, social cognitive theory, and behavioral
theories (e.g., theory of reasoned action, theory of planned
behavior, and technology acceptance model). Further
analysis of the studies reveals that the specific factors that
motivate knowledge sharing could be grouped into three
main categories: personal factors (knowledge self-efficacy,
perceived relative advantage, perceived compatibility), social
factors (trust, reciprocity, social network ties), and
organizational factors (formal incentive mechanism). We
also present several main discrepancies among past research
studies in order to provide possible directions for future
studies.

The remainder of this article is organized as follows.
Section 1l introduces the main concepts of knowledge,
knowledge sharing, and virtual community. The related
theories and theoretical foundations related to knowledge
sharing are presented in Section I11. Section IV focuses on the
specific factors that influence knowledge sharing among
individuals. By comparing the findings of different studies,
we present the observed discrepancies in Section V. Finally,
implications and conclusions for possible directions of
further work are discussed in Section VI.
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A. Knowledge and Knowledge Sharing

Knowledge has long been recognized as the most valuable
resource to sustain competitive advantage for organizations
[4]. This belief is widely adopted in other studies, such as [1]
and [22]. But what is this critical resource called knowledge?
Various scholars have attempted to define knowledge and
how it might be differentiated from information [4]. In this
paper, we believe that there is little practical utility in trying
to make a distinction. We consider knowledge as information
possessed in the mind of individuals related to procedures,
facts, concepts, ideas and judgments that can help an
individual take action (e.g., solve work-related problems, use
a machine, write a research paper) [23], [24].

According to Hendriks [6], knowledge sharing happens
when there is communication between two parties:
knowledge owners and knowledge reconstructions. The
process of knowledge sharing typically begins when an
individual, identified as a knowledge reconstructor, begins a
conversation by posting a question or requests for help on a
certain information technology platform such as a discussion
forum, wiki, or email listserv. In response, an individual
known as knowledge owner, presuming that he or she is
willing to help, may externalize and share his or her
knowledge in the form of a document, diagram, or narrative
describing a similar experience where a method or technique
was used to solve a problem, or contact information on
someone else who might know. Knowledge sharing therefore
presumes an act of externalization by the knowledge owners
[6]. The knowledge reconstructors, on the other hand, should
be able to perceive these expressions of knowledge and make
sense of them [6].

Essentially, the purpose of knowledge sharing is to
improve the competitive advantage of organizations and
individuals® action capability [25] through knowledge
contribution and knowledge seeking for reuse [11]. Several
previous research studies have addressed two main types of
knowledge to be shared as tacit knowledge, which is implicit,
semiconscious and unconscious knowledge within
individuals’ head [26] and explicit knowledge, which is
expressed through certain formats [27]. Another study
divides knowledge from a practical point of view as book

DEFINITION

knowledge, practical knowledge and cultural knowledge [28].

Book knowledge refers to the policies or standards pertaining
to a particular subject discipline, while practical knowledge
refers to the application of book knowledge in practice (e.g.,
how to use certain design standards in Web development).
Cultural knowledge refers to the cultural meanings and
beliefs about how professionals should approach their work
and develop professional identities [29].

B. Virtual Community

Virtual communities are the informal entities, existing in
computer-mediated environments that share the same
interests, goals or practices. These entities interact to share
knowledge [1], [9], [29]. The notion of virtual community is
gathering popularity in formal and informal learning [30],
[31].

1"l.
A. Social Exchange Theory

MAIN RELATED THEORY
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The social exchange theory (SET) was first proposed by
Homans [32] and has been adopted in other studies [33]. The
social exchange theory is derived from the economic
exchange theory (EXT), but differs from EXT as it includes
many social factors, such as status, respect and approval [33],
which are not apparent in EXT [34]. Based on SET,
knowledge is believed to be a commercial good that can be
exchanged through the knowledge market [34].

There are two main factors that facilitate knowledge
exchange activities: a) tangible returns, such as
organizational rewards, perceived competitive advantage and
access to information and knowledge, and b) intangible
returns, such as perceived reputation. Thus individuals’
motivations to share knowledge can be classified into
extrinsic and intrinsic motivations. Extrinsic motivation
refers to individuals gaining tangible reward or valuable
outcome in return for the knowledge sharing contribution
[35]. Intrinsic motivation, on other hand, refers to individuals
being driven by intangible reward such as satisfaction and
enjoyment gained from the process of knowledge sharing
activities [35].

B. Social Capital Theory and Social Cognitive Theory

Social capital refers to the benefits derived from
relationships among individuals that can lead to certain
rewards or to facilitate certain types of actions [36]. Social
capital can be divided into private goods social capital and
public goods social capital. Private goods social capital may
be viewed as networks that generate social capital for
individuals [37], which can foster direct benefits for
individuals. Also, Leana and Van Buren [37] suggested that
social networks are valued highly among social capital,
which indicates social capital as public goods. From the
perspective of knowledge sharing, social capital can be
grouped into three distinct dimensions, including a) structural
dimension, such as social network ties, b) relational
dimension, such as norm of reciprocity, trust and
identification, and (c) cognitive dimension, such as shared
language and share vision [1], [38].

Social cognitive theory has been widely adopted as the
theoretical model in knowledge sharing research. Social
cognitive theory defines human behavior as a triadic,
dynamic and reciprocal interaction among cognitive,
behavioral, and environmental factors [39]. According to
social cognitive theory, self-efficacy factor, referring to the
individuals’ confidence to achieve specific types of
performance [40], is one of the most significant motivators
that can affect human behavior.

C. Behavioral Theories

Behavioral theories indicate that knowledge sharing
behavioral is positively affected by knowledge sharing
intention [41]. Theory of reasoned action, theory of planned
behavior and technology acceptance model are the most
widely used behavioral theories among knowledge sharing
research studies.

According to the theory of reasoned action, knowledge
sharing intention is affected by individuals’ attitude toward a
behavior and subjective norms [42]. In other words, the
theory of reasoned action indicates that if people evaluate
knowledge sharing behavior as something positive (attitude),
and if they perceive other significant people want them to
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share knowledge (subjective norm), this would result in a
higher motivation to share knowledge and they are more
likely to do so.

Extending from the theory of reasoned action, the theory of
planned behavior, proposed by Ajzen and Fishbein [42],
includes the notion of perceived behavioral control, which
refers to people’s perceptions of their ability to perform a
particular behavior. Perceived behavior control is usually
determined by certain control beliefs, which refers to the
beliefs about the presence of factors that may facilitate or
impede performance of the behavior. In the context of
knowledge sharing, two specific control beliefs — knowledge
self-efficacy and web-specific self-efficacy can determine an
individual’s perceived ease or difficulty in sharing
knowledge.

Technology acceptance model is first proposed by Davis,
Bagozzi and Warshaw [43], focusing on individuals’ attitude
toward information technology. This theory contains two
variables as perceived usefulness and perceived ease of use.
Perceived usefulness refers to individuals” willingness to use
new technology to improve their job performance, while
perceived ease of use refers to individuals’ confidence to use
new technology. In other words, perceived usefulness answer
is “the degree to which a person believes that using a
particular system would enhance his or her job performance
‘and perceived ease of use is “the degree to which a person
believes that using a particular system would be free of effort
[43].

IV. POSSIBLE FACTORS

In this section, the present review will identify the most
widely discussed specific motivation factors that can
influence knowledge sharing in virtual distributed
communities. These factors can be grouped into three
categories: personal factors (knowledge self-efficacy,
perceived relative advantage, perceived compatibility), social
factors (trust, reciprocity, social network ties), and
organizational factors (formal incentive mechanism).

A. Personal Factors
1) Knowledge sharing self-efficacy

According to social cognitive theory, self-efficacy is
assumed to be a significant motivator of individuals’
knowledge sharing intention. Self-efficacy is defined as
individuals’ confidence in providing knowledge that is
valuable for sharing [44]. Many researchers indicated that
self-efficacy plays as a vital role in facilitating knowledge
sharing intention. Thus, individuals who have higher
self-efficacy are supposed to be more comfortable and
willing to share knowledge. This belief is supported by some
research studies [11], [20], [21]. Specifically, Chen and Chen
[21] reported that knowledge sharing self-efficacy is
positively related to the knowledge contributing and
knowledge collecting behavior of members among virtual
community of practice.

2) Perceived relative advantage
Perceived relative advantage refers to the notion that an
individual’s willingness to share knowledge is determined by

the perceived expected benefits that can be reaped [45], such
as increased job performance, economic benefits and
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enhanced expertise [46]. In other word, individuals are more
likely to share knowledge when they have strong perceived
relative advantage of knowledge sharing. For example,
individuals in virtual communities of practice are more
willing to share knowledge if they believe that “sharing
knowledge will increase my solving-problem capability or it
will help me in my job and improve my performance” [20].
Perceived relative advantage is assumed to be a positive
motivator for knowledge sharing intention and behavior [11],
[20].
3) Perceived compatibility

Perceived compatibility is derived from the Innovation
Diffusion Theory [46], referring to the likely belief, value and
experience of knowledge contributors [20]. In other words,
perceived compatibility is consistency of existing value
system of individuals. Researchers assumed that knowledge
is easily to be shared among individuals if the new concept is
consistent with the existing value system, which indicates
that perceived compatibility has positive impact on
knowledge sharing behavior [11], [20], [47].

B. Social Factors
1) Trust

Trust is defined as individuals’ belief in good intention to
perform knowledge-sharing behavior with respect to the
community [14], [20], [48], [49]. There are three dimensions
of trust as ability-based (capability to manage the virtual
community of practice) trust [13], [50], integrity-based (nhot
taking advantage from others) trust [9], [50] and
benevolence-based (concerns for the needs of others) trust
[13]. Trust is assumed to be a significant motivator to
increase individuals’ willingness to share knowledge and
most of the studies of knowledge sharing have proposed
assumptions based on the effectiveness of trust in knowledge
sharing [10], [11], [13], [15], [47].

2) Reciprocity

Reciprocity is based on the social exchange theory, which
refers to the expectation that knowledge receiver should
return the favor to the knowledge giver. Lin, Hung and Chen
[20] indicated knowledge exchanges are mutual and driven
by obligation and fair. This belief is also consistent with the
concept of reciprocity from studies of Wasko and Faraj [1],
Hung and Cheng [47] and Chen and Hung [11]. Reciprocity
can be further classified as direct reciprocity, which involves
two individuals take the roles as receiver and giver of
knowledge exchange [51], and generalized reciprocity, which
occurs when individuals share knowledge in return to other
members of the virtual community of practice other than the
original knowledge giver.

3) Social network ties

Social network ties refer to the channels for information
and resource flows [52]. In other words, the concept of social
network ties posits that knowledge sharing happens when
individuals interact with each other such as by posting and
responding to online messages in a virtual distributed
environment [1]. Based on the social capital theory, social
network ties is one of the significant structure motivations for
knowledge sharing [1], [38]; individuals who are connected
to a large number of other people are more likely to sustain
their sharing of knowledge [1].
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C. Organizational Factors
1) Incentive mechanism

Successful incentive mechanism is supposed to be a
motivation for knowledge sharing [12]. For example, virtual
coin system and virtual badge system are embedded in many
virtual communities to reward users with better reputation in
return for their contribution to the communities. Chen, Chang
and Liu [29] conducted an empirical experiment based on the
assumption that successful incentive mechanism is positively
correlated to knowledge sharing behavior and individuals’
satisfaction of sharing knowledge in virtual community of
practice. Well-designed incentive mechanism has positive
impact on knowledge sharing. If a member’s effort of sharing
knowledge is credited and results in expected rewards, he or
she will be more likely to continue sharing knowledge. In
these ways, incentive mechanism has direct influence toward
knowledge sharing intention. Also, if the environment of
virtual community of practice is respectful and fair
(facilitating condition), individuals are likely to share
knowledge for personal satisfaction.

The following clustered bar chart (Fig. 1) presents all the
possible factors, which have been discussed among
twenty-nine prior studies. Of these factors, trust has been the
most widely discussed, followed by social network ties.

PERSONAL FACTORS
Personal Gain

7]

3 | Attitude
3 | Compatibility

2 | Pperceived Relative Advantage
3 | self-efficacy

2 | Altruism

SOCIAL FACTORS
1 | Identification
2 | subjective Norm

Share language

6 | Social network ties

9

Trust

Share vision
4

Reciprocity

ORGANIZATIONAL FACTORS

1| Facilitating Condition
2 | Incentive System

4 ‘ Organizational Reward

Fig. 1. Bar chart of possible motivation factors.

V. FINDINGS DISCREPANCIES AND EXPLANATION

Table | shows some of the discrepancies found in the
reviewed previous studies. Both of the findings in the studies
of Chen and Hung [11] and Lin et al. [20] clearly support the
assumption that perceived compatibility positively affect
individuals’ knowledge sharing behavior. Compatibility is
proved to be an important predictor to motivate
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knowledge-sharing intention [20], which indicates that users
are more willing to share related information with other
members of virtual communities if an innovation is perceived
as being compatible with users’ existing values [11], such as
lifestyle, work attitude, and concepts in knowledge sharing.
However, while referring to a more specific concept as
compatibility of technology use, the experiment results from
the study of Hung and Cheng [47] rejected the positive
impact that the compatibility of technology use has on
knowledge sharing intention. One possible explanation is the
specific kind of compatibility (e.g., compatibility of
technology use) might not inherit the effectiveness from
generalized compatibility. Generalized compatibility refers
to users’ knowledge sharing behavior that is in accordance
with their original value system, a coherent set of established
values, habits or norms producing certain behaviors and
involving in the decision making of individuals.
Technology-specific compatibility emphases on users’
previous experience of technology use, which focuses on
users’ capability on using technology in knowledge sharing
activity. However, the effectiveness of technology-specific
compatibility is independent of generalized compatibility. In
other words, the previous experience of using technology is
more like a barrier than a motivator in knowledge sharing
activity. Individuals’ satisfaction and willingness to
contribute knowledge decrease dramatically if they cannot
finish the task with the technology they are using [47].
Another finding discrepancy lies in the concept of
reciprocity. Most of the studies assumed reciprocity as a
motivator but empirical studies have proved it to be an
insignificant factor to knowledge sharing intention. From the
result of an empirical experiment (350 valid empirical data
was collected from three PVCs) of the study of Lin, Hung and
Chen [20], there is no direct correlation between knowledge
sharing behavior with reciprocity. However, the correlation
between reciprocity with trust is supported [20], which
indicates an indirect positive impact that reciprocity has on
knowledge sharing intention. Also, finding from the study of
Chen and Hung [11] rejected the assumption of reciprocity as
a positive affect to members’ knowledge sharing behavior in
PVCs (323 valid empirical data was collected from two
virtual IT-related sites). However, the qualitative case study
from Hew and Hara [14] through online observation and
interviews found that reciprocity is the most common single
motivator that motivates knowledge sharing behavior among
three PVCs (Advanced Nursing Practice, University Web
Development and Literacy Education). Thirty out of Bartol
and Srivastava [24] participants indicated that they are
intended to share knowledge because of a sense of
responsibility. The finding discrepancy may come from the
different methodology designs as the first two studies are
designed empirical experiment while the data from Hew and
Hara [17] is conducted from observation and interviews.
Future research studies should draw attention to investigate
the motivational effects of reciprocity, especially the
generalized reciprocity, on knowledge sharing behavior.
Some of the research studies believe trust as a motivator to
knowledge sharing behavior [11], [13], [15], [20]. The results
of findings from these studies support the positive correlation
between trust and knowledge sharing behavior. According to
Blau [33], trust creates and fosters exchange relationships,
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which may result in leading sharing knowledge of good
quality. However, other studies [9], [14] rejected the
assumption of motivational impact of trust. Specifically, the
type of trust examined in the two studies [9], [14] was
integrity-based trust which refers to the belief that people in
the community would refrain from taking advantage of each
other (opportunistic behavior). One possible explanation is
that the two communities being examined were based on less
risky knowledge sharing relationships such as among
individuals who hardly interact or have close working
relationships. In less risky relationships it may be reasonable
to expect that the need for integrity-based trust to be minimal.

TABLE I: FINDINGS DISCREPANCIES

Factor Source

Assumption

Finding

Linetal., 2009

Members’ perceived
compatibility positively
affects their knowledge
sharing behavior in
PVCs.

Significant

Interpersonal trust is
positively related to the
knowledge contributing
behavior of members in
PVCs.

Interpersonal trust is
positively related to the
knowledge collecting
behavior of members in
PVCs.

Chen and Hung,

2010 Significant

Does the level of trust in
virtual communities
influence the attitude of
users toward knowledge
sharing in virtual

Shuand

Chuang, 2011 Significant

communities?

Trust is positively
associated with the
quantity of knowledge
sharing.

Not

Chiu et al., 2006 L
significant

Chen and Hung,
Perceived 2010

compatibility

Perceived compatibility
is positively related to
the knowledge
contributing behavior of
members in PVCs.
Perceived compatibility
is positively related to
the knowledge
collecting behavior of
members in PVCs.

Significant

Hung and
Cheng, 2013

The level of
compatibility of the
community users with
technology has a
positive effect on their
intentions to engage in
knowledge- sharing.

Not
significant

Lin et al., 2009

The norm of reciprocity
positively affects
members’ knowledge
sharing behavior in
PVCs.

Not
significant

Chen and Hung,
2010

Wasko and
Norm of Faraj, 2005

Reciprocity

The norm of reciprocity
is positively related to
the knowledge
contributing behavior of
members in PVCs.
Generalized reciprocity
is positively related to
the knowledge sharing
behavior of members in
PVCs.

Not
significant

Not
significant

Chiuetal., 2006

Norm of reciprocity is
positively associated
with the quantity of
knowledge sharing.
Norm of reciprocity is
positively associated
with the quality of
knowledge shared by
members.

Significant

Not
significant

Hew and Hara,
2007

Reciprocity is a
motivator to knowledge
sharing.

Significant

Lin et al., 2009

Trust positively affects
members’ knowledge
sharing behavior in
PVCs.

Significant

Trust Wang and Wei,

2011

Community trust has a
positive effect on the
knowledge sharing
intentions of virtual
community members.

Not
significant

Liuand Li, 2012

Trust is possibility
related to knowledge
sharing.

Significant
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VI.

This present paper reviewed the previous research studies
and highlights the main related theories (Section 111), and the
most commonly mentioned factors of knowledge sharing
intention (Section 1V). This review also highlights the major
observed discrepancies: perceived compatibility, reciprocity
and trust, with possible directions for future studies are also
provided for each concept respectively. In addition, we found
that a majority of research studies to date tend to examine
knowledge sharing on the part of the sharers or providers.
The question of whether the receivers are actually able to
perceive these expressions of knowledge, and make sense of
them to improve individual or team performance is largely
left unanswered. We also notice that a majority of research
studies merely investigate an individual’s self-perceived
intention to share knowledge. More research is needed to
determine if mere intention will actually translate to actual
knowledge sharing activity. Finally, research on possible
factors that could sustain online knowledge sharing over a
prolong time period is rare. Future studies should examine
factors that could sustain longitudinal knowledge sharing
behavior.

CONCLUSION
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