International Journal of Computer Science & Information Technology (IJCSIT) Vol 3, No 4, August 2011

CULTURAL INFLUENCES ON EXPLICIT
AND IMPLICIT KNOWLEDGE SHARING
BEHAVIOUR IN VIRTUAL TEAMS
Xi Zhang1,2
1

2

Institute of Policy and Management, Chinese Academy of Sciences, P. R. China
Center for Innovation and Development, Chinese Academy of Sciences, P. R. China
xizhang@casipm.ac.cn

ABSTRACT
Knowledge can be classified as explicit and implicit knowledge. This study investigates how national or
regional culture influences on the explicit and implicit knowledge sharing behaviour in the context of
multi-national virtual teams. The findings suggest national culture significantly influence on participants’
attitude to sharing knowledge in IT-enabled virtual teams. This study provides some suggestions for the
virtual team management.
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1. INTRODUCTION
As organizations are geographically dispersed nowadays, numerous organizations have
changed to virtual organizations, or virtual teams which adopted information systems,
especially knowledge management systems (KMS) for supporting knowledge sharing (KS)
behavior among their members [1, 2]. In virtual teams, knowledge sharing can be defined as
individual sharing work relevant experiences and information with other team members [1, 2].
KMS provides an IT-based platform where employees from different places can communicate
and share knowledge. However, contrary to earlier expectations, these firms face the serious
problem of “KS dilemma” where people are unwilling to share knowledge through these ITbased KMS [3, 4]. Several studies have found that the availability of ICT is no guarantee of KS
[5-7]. Some studies have found the “KS dilemma” to be even more salient in an IT-based
environment [3].
A considerable body of KS literature has adopted the framework of social exchange theory
(SET) to understand people’s unwillingness to share knowledge in KMS. According to SET,
one of most critical reasons for unwillingness to share knowledge is that people are not well
motivated to share their knowledge [8]. Based on SET, people can be motivated by motivators
such as extrinsic and intrinsic factors [9, 10]. Since individuals’ motivations can be influenced
by organizational interventions, some supporting strategies are considered to increase
employees’ KS behavior [9]. However, a review of the KS literature shows these supporting
strategies affect employee KS behaviors, especially in the IT-based environment, at dissimilar
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levels [11, 12]. These supporting strategies are also interacted with individual differences, and
members’ cultural context [13].
In the IT-based virtual teams, rare empirical studies have examined the effect national cultural
influences and individual differences jointly on KS behaviour. It is still to be investigated
whether some motivations are effective or not in encouraging KS behavior in the IT-based
environment with different individuals under different cultures. This study tries to fill this gap
that we investigate the extrinsic and intrinsic motivations on knowledge sharing in the multinational virtual teams with three different cultures (mainland China, Hong Kong, and
Netherlands) and two different individual orientations.
This study contributes to knowledge sharing literature in two ways. First, we examine the
relationship between motivations and knowledge sharing behavior in the context of virtual
teams under different cultures (i.e., Hofstede’s four culture dimensions). Research has
suggested that members’ national cultural orientation is the important antecedent of knowledge
sharing behavior [7, 9]. Second, our findings may have some implications for the management
of virtual team leaders when they make decision on selecting member and applying incentive
mechanism on KM.

2. LITERATURE REVIEW
2.1. Cultural Influences on Knowledge Sharing
Although some KM technologies have been applied to support KS in KMS, they may not
ensure the KS will occur [14, 15]. There has been increasing interest in the impact of national
culture in information systems and knowledge sharing research. Traditionally, most of these
studies rely on some or all of Hofstede’s dimensions [16-18]. However, researchers have begun
to criticize this approach and have adopted new perspectives on national culture. For example,
Myers & Tan suggest that the fundamental assumption upon which Hofstede’s work is based is
questionable and propose a more dynamic view of culture. Walsham also argues that
structurational analysis provides a deeper examination of cross-cultural working than is found
in the Hofstede-type studies. Weisinger & Trauth present how the theoretical approach of
situating culture contributes to a better understanding of contextualism in the cross-cultural IT
environment. These new perspectives are worthwhile and fruitful. However, it does not mean
that Hofstede framework is no longer useful. Srite & Karahanna provide an excellent example.
Based on Hofstede’s four dimensions, they explore the role of espoused national cultural values
in technology acceptance. The four dimensions are:


Power distance: Power distance is defined as “the extent to which the less powerful
members of institutions and organizations within a country expect and accept that power is
distributed unequally”[19].



Uncertainty Avoidance: Hofstede [19] defines uncertainty avoidance as “the extent to
which the members of a culture feel threatened by uncertain or unknown situations.”
Disregard of accuracy has been described as one of the characteristics of Chinese people in
terms of feeling less need to be exact and precise [20].



Individualism: Collectivism pertains to societies in which people from birth onwards are
integrated into strong, cohesive in-groups, which throughout people’s lifetime continue to
protect them in exchange for unquestioning loyalty [19].
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Concern for Face: Saving face is a by product of collectivism that, in China, is very deeprooted and influential.

2.2. Individual Influences on Knowledge Sharing
The relationship between perception of motivations and social behavior depends on
individuals’ exchange orientation [13]. Eisenberger et al. [21] were the first to explore
individual exchange orientation, called “individual exchange ideology” (ID). ID is the preexisting belief related to personal value [22]. According to the definition of Eisenberger et al.
[21], ID is concerned with the extent to which individuals believe that their own reciprocating
behavior (e.g. KS) should be a function of the benefits they receive from the social exchange.
Eisenberger et al. [21] claim that high ID employees will be more likely to positively respond
to extrinsic benefits relative to low ID employees. They argue that extrinsic benefits signify
effort-benefit expectancy for high ID employees. To exchange more anticipated extrinsic
benefit, high ID employees will be motivated to input more work efforts. The KS literature
denotes that KS involves a set of costs (e.g., work effort and loss of power), thus organizations
should provide various extrinsic benefits to motivate employees’ KS [9]. According to the logic
of Eisenberger et al.’s [21] argument, for employees with ID, higher reward connotes higher net
benefits of KS and will lead to higher levels of KS behavior. For employees with low ID,
higher reward will not increase their KS, as their KS behavior is due to their morals and sense
of obligation rather than to extrinsic benefits. Based on the above argument, the positive effect
of reward on KS behavior is expected to be stronger for people with high ID than for people
with low ID.
However, there has been mixed evidence about moderating effects of ID in social interactions.
Especially in the more recent literature, research has reported extremely ambiguous results on
the interaction effect between ID and benefits (e.g., rewards). Some recent studies have even
found negative moderating effects of ID. Redman et al. [23] suggest that the moderating effects
of ID may be contingent on the different contexts. In other words, organizational contextual
factors may act as a third-level moderator to regulate the interactive effect of reward and ID on
employees’ reactions.
SET does not consider the influence of organizational and national contexts [13]. Especially in
IT-based environments (e.g., KMS), knowledge contributors’ efforts in sharing knowledge may
not be easily identified. In this study’s background, the influence of environmental factors on
the interactions of ID and rewards are more significant. This requires adopting the national
cultural perspective to understand the explicit and implicit knowledge sharing in the virtual
teams.

2.3. Explicit and Implicit Knowledge Sharing
Knowledge can be defined as different types. Nonaka et al. [24] classify knowledge into
explicit knowledge and tacit knowledge. Explicit knowledge is codified knowledge that has
been articulated in symbolic form; tacit knowledge includes two elements: 1) the cognitive
element referring to mental models (e.g., beliefs and viewpoints), and 2) the technical element
referring to skills that can be applied in a special context (e.g., know-how). According to Alavi
et al. [1], IT is more useful for supporting explicit KM rather than for tacit KM. Some
researchers also identify a third dimension of knowledge, namely, implicit knowledge [25].
Nichols [25] purports that knowledge which has not been articulated should be classified as
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implicit knowledge and tacit knowledge. Implicit knowledge can be articulated, while tacit
knowledge cannot be articulated. The research context in this study is IT-supported virtual
teams to support knowledge sharing where knowledge is classified into two dimensions:
implicit and explicit knowledge. Thus, in this study, explicit knowledge is knowledge that
exists in symbolic or written form (e.g., proposals, reports, or knowledge obtained from other
publications) [26]. Implicit knowledge is knowledge that can be expressed in verbal, symbolic
or written form but is not yet expressed (e.g., know-how, know-where, know-whom, expertise)
[26].

2.4. Intrinsic and Extrinsic Motivations of Knowledge Sharing
Numerous studies have investigated KS from the cost-benefit perspective [9, 10]. According to
social exchange theory (SET), Kankanhalli et al. [9] have identified the social and individual
cost and benefit factors in knowledge contribution in the electronic knowledge repository.
Based on Kankanhalli et al.’s [9] framework, the benefits include extrinsic benefits (i.e.,
organizational reward, image and reciprocity), and intrinsic benefits (i.e., knowledge selfefficacy, enjoyment in helping others).
The benefits of KS in KMS refer to the resources which contributors can receive in KS [9, 10].
Extrinsic benefits are resources which contributors gain from other people [13]. Furthermore,
extrinsic benefits can be divided into social benefits and economic benefits. The extrinsic
benefits in sharing knowledge are summarized in the following:


Organizational rewards: Organizational rewards include monetary incentives such as
bonuses, and non-monetary awards such as job security [14]. One fundamental motivation
of sharing knowledge is getting rewards for contributions [9, 27-29].



Reciprocity: Reciprocity is a social benefit of individuals engaged in social exchange [30].
Reciprocity of KS refers to the belief that current knowledge contribution will lead to
future help from others [10].



Reputation: Contributors may receive intra-organizational respect for KS behavior [9].

Intrinsic benefits of KS in KMS are satisfaction or pleasure which contributors gain themselves
[9, 13]. Different from extrinsic benefits, intrinsic benefits strongly relate to the work itself
[31]. There are several types of intrinsic benefits in sharing knowledge:


Knowledge self-efficacy: In KS, self-efficacy refers to the confidence in their ability to
provide valuable knowledge to organizations [32]. When people share knowledge, they
will be intrinsically motivated with enhanced confidence [9, 32].



Enjoyment in helping others: People are intrinsically motivated to share knowledge for the
enjoyment they receive from helping others [10].

3. HYPOTHESES DEVELOPMENT
3.1 National Culture Influence
In this study, we still adopt Hofstede’s framework to explore national culture impact. This
framework is particularly advantageous for national culture research in software because it was
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based on a single, consistent control group: employees in dozens of international offices of
IBM [33]. We examine four dimensions (power distance, uncertainty avoidance, masculinity
and individualism) considered especially relevant to our research question and their impact on
benefit-knowledge sharing relationship.
In this study, we will investigate three different regions, i.e., Beijing, Hong Kong, and
Netherlands. The comparisons of cultural dimensions are illustrated in Table 1.
Table 1. Cultural Dimensions Comparison

Beijing
HongKong
Netherland

Power Distance
80
63
33

Individualism
10
20
80

Masculinity
50
52
10

Uncertainty
38
29
50

Of note is Hong Kong's relatively low Uncertainty Avoidance (UAI) Dimension ranking of
only 29, compared to an average of 63 for the Far East Asian countries. This very low level of
Uncertainty Avoidance is the fourth lowest in the World, with only Denmark (23), Jamaica (13),
and Singapore (8) having lower scores for this Dimension. The low Uncertainty Avoidance
ranking indicates a society that not only tolerates uncertainty and a freedom of opinions, but
uses this strength, in the case of Hong Kong, to be a place where many varying cultures and
ideas can come together. Geert Hofstede describes people in a culture with the low UAI
Dimension as, ". . . more phlegmatic and contemplative . .". In this cultural environment,
participants will be positively drived from extrinsic motivations, without fairing uncertain
situation if they share knowledge. The above argument is captured by the following hypothesis:
Hypothesis 1: Compared with Beijing and Netherland Participants, participants from Hong
Kong will be more responsive to the extrinsic rewards with explicit and implicit knowledge
sharing in the virtual teams.
Of note is Mainland China's significantly higher Power Distance ranking of 80 compared to the
other Far East Asian countries' average of 60, and the world average of 55. This is indicative of
a high level of inequality of power and wealth within the society. In the culture with high power
distance, participants will response more positively to the intrinsic rewards (e.g., enjoyment in
helping), as they will perceive helping others will improve the relationship between them. The
above argument is captured by the following hypothesis:
Hypothesis 2: Compared with Hong Kong and Netherland Participants, participants from
Beijing will be more responsive to the intrinsic rewards with explicit and implicit knowledge
sharing in the virtual teams.
Netherland’s highest Hofstede Dimension is Individuality (IDV) at 80, which ties with Canada
as the fourth highest worldwide IDV ranking, behind the United States (91), Australia (90), and
the United Kingdom (89). The high Individualism (IDV) ranking for the Netherlands is
indicative of a society with more individualistic attitudes and relatively loose bonds with others.
The populace is more self-reliant and looks out for themselves and their close family members.
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In this cultural environment, participants may follow their heart, without care about economic
and social motivations. That is,
Hypothesis 3: Compared with Beijing and Hong Kong Participants, participants from
Netherlands will not significantly response to the extrinsic and intrinsic motivations with
explicit and implicit knowledge sharing in the virtual teams.

3.2 Individual Influence
Under the context of IT-based knowledge sharing (KS), when social loafing is high,
individuals’ sharing work is not identified. Employees will deem economic strategies (e.g.,
organizational reward) as a collective incentive rather than a reward to their knowledge
contribution. High ID Individuals have a social loafing tendency to maximize their own net
benefits, and respond to organizational reward with little knowledge contribution behavior.
Low ID employees, for whom moral reasons or obligation induces their KS, organizational
reward will not affect their KS. Therefore, it is expected that the interactive effect of ID and
reward is negative. The above argument is captured by the following hypothesis:
Hypothesis 4: In the short-term virtual teams, interactions of economic strategies and
individual exchange orientation are negatively related to explicit and implicit knowledge
sharing behavior.
For the indirect effect of social loafing on the relationship between social factors and KS
behavior, the short-term nature of virtual organization should be considered in calculating the
social benefits of KS. In KS, the social benefits include not only the benefits of the current
exchanges, but also some additional benefits of future exchange [34]. “Rational” individuals
will compare the net benefits of all future exchanges with the cost. They may be willing to
accept a less-than-hoped-for outcome in the short term because they believe that they will
receive their desired outcomes over time. Thus, an individual with strong ID may show more
work effort than the organization expected. In this condition, ID may have a positive influence
on the relationship between social benefits and KS. However, in short-term teams, members
will focus on the benefits from current exchange [35-37].
Most of virtual teams are short-term projects and have high social loafing environments.
Although members may perceive high levels of short-term reciprocity in the project, “rational”
individuals may also be concerned with the lack of future and additional benefits from longerterm exchanges. Based on the cost-benefit calculation, they will show a lower level of KS than
the response to the benefits. In contrast, individuals with weak ID have general expectations on
the benefits. They will share knowledge as a normal benefit of reciprocity. Thus, in this
circumstance, it is expected that the interactive effect of individual orientation and social
strategies are negative. The above argument is captured by the following hypotheses:
Hypothesis 5: In the short-term virtual team, interactions of social reciprocity benefits and
individual exchange orientation are negatively related to explicit and implicit knowledge
sharing behavior.
Hypothesis 6: In the short-term virtual team, interactions of social reputaion benefits and
individual exchange orientation are negatively related to explicit and implicit knowledge
sharing behavior.
34

International Journal of Computer Science & Information Technology (IJCSIT) Vol 3, No 4, August 2011

Different from extrinsic benefits, intrinsic benefits strongly relate to the work itself [31]. Thus,
the relationship between intrinsic motivations and knowledge sharing behaviour may not be
moderated by individual exchange orientation. The above argument is captured by the
following hypotheses:
Hypothesis 7: In the short-term virtual team, interactions of self-efficacy and individual
exchange orientation are not significantly related to explicit and implicit knowledge sharing
behaviour.
Hypothesis 8: In the short-term virtual team, interactions of enjoyment in helping others and
individual exchange orientation are not significantly related to explicit and implicit knowledge
sharing behaviour.

4. RESEARCH MODEL
The research model is illustrated in Figure 1.

Figure 1. Research Model

5. RESEARCH METHODOLOGY
5.1. Background
The data collection was conducted in a virtual project program among universities, conducted
by City University of Hong Kong, called HKNet. The goal of the HKNet project is to offer
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students the opportunity to work together in a virtual team for problem-based collaborative
learning. HKNet involves several universities from different countries, i.e., City University of
Hong Kong, Beijing University of Technology (Beijing), Eindhoven University of Technology
(Netherlands) and Tilburg University (Netherlands).
Several part-time postgraduate students in four universities with different backgrounds (e.g.,
business and engineering) applied to join the teams of HKNet to work together on different
research questions. Each HKNet team consisted of 10 to 12 students in 3 locations. There were
13 teams with each team assigned a software-related topic (e.g., “policy programs for eservice”, “identity theft” or “trust models and trustworthy systems/services for the Internet”) to
be addressed from different geographical perspectives. In other words, all teams needed to
discuss their topics from a European and Asian perspective, and then write their report in an
integrated framework, rather than simply connecting different parts within the timeframe of 8
weeks.
Several technologies were encouraged to be used in the course to support the knowledge
sharing process. Members could upload and download documents and post progress reports
through off-the-shelf learning management system (electronic blackboard) developed by City
University of Hong Kong that supports forums for each team. HKNet also encourages members
to communicate with each other in direct ways, such as using e-mail, google.doc, instant
messengers (e.g., MSN) and VoIP technology (e.g., Skype). Videoconferencing system was
thus used at the start of the project, the fourth week to report the progress, and at the end of the
project.

5.2. Measurement
A cross-sectional survey instrument was designed to get information about all of the variables.
We adapted existing scales to enhance validity. Seven items for “knowledge sharing” (KS)
were adapted from the work of Lee [23] (e.g. “I share work reports and documents with
members of my virtual team”), including explicit and implicit knowledge sharing
measurements. Five items for individual differences (“exchange ideology”, ID) were adapted
from the work of Eisenberger [10] (e.g. “How hard a team member works should be affected by
how well the team treats him or her” and “The failure of the team to appreciate a member’s
contribution should affect how hard he or she works”). Items for economic strategies (“extrinsic
reward”, ES, e.g. “I can get higher grades when I share my knowledge”), social reciprocal
benefits (“reciprocity”, SR, e.g. “When I share my knowledge, I believe that my queries for
knowledge will be answered in the future”), social reputation (“reputation”, SI, e.g. “Sharing
my knowledge improves other team members’ recognition of me”), enjoyment in helping other
and self-efficacy were adapted from the work of Kankanhalli et al. [7]. Some questions were
modified to match the background of this study. All the constructs were measured through
seven-point scales anchored from “strongly disagree” to “strongly agree” or “never” to “very
frequently”.

5.3. Data Collection
The period of data collection was over 3 months. As participants were distributed in 3 places,
an online survey was conducted. We transferred the original questionnaire to an online version
using the “survey design” function of electronic blackboard. The participants of HKNet were
asked to access electronic blackboard with their student or staff ID, to fill out the questionnaires
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and give comments. The online survey process was divided into three steps: 1) participants
were asked whether they would like to fill out the online questionnaires, 2) participants who
had agreed to fill out the questionnaire were sent the linkage of the online questionnaire, and
were invited to fill them out via the website by a deadline, and 3) the status of completing
questionnaires was checked with each ID, and students who had not completed the
questionnaires were asked to do so. In the end, all data were saved in an Excel file.
From the 13 virtual project teams that participated in the survey, 147 participants were invited
to fill out the questionnaires via the website; 113 completed responses were obtained, yielding a
response rate of 76.9%. Incomplete questionnaires were excluded from the data. All
participants were part-time Master’s students in Business and Engineering. The participants
were comprised of 80.5% males and 19.5% females. Out of the 113 respondents, 10 were
between 18-21 years of age (8.8%), 80 in the 22-25 age group (70.8%), 12 in the 26-29 age
group (10.6%), 5 in the 30-33 age group (4.4%), 3 in the 34-37 age group (2.7%), 1 in the 3841 group (0.9%), and 2 were older than 41 (1.8%). For work experience, the distribution is: <1
year 34.5%, 1-4 years 46.0%, 5-8 years 10.6%, 9-12 years 4.4%, and >=13 years 4.4%.
Regarding nationalities, 26 respondents came from Mainland China (23.0%), 53 from Hong
Kong (46.9%), 34 from The Netherlands and other nearby countries (31.1%).

6. DATA ANALYSIS AND RESULT
6.1. Measurement Analysis
We assessed the reliability of all independent variables by calculating Cronbach’s alpha at the
individual level. As shown in Table 2, all Cronbach’s alpha values were greater than 0.7, the
threshold suggested by Nunnally [38].
The items were tested for validity using factor analysis with principle components analysis and
varimax rotation. Factor analysis yielded 5 components with eigenvalues above 1. These 8
components corresponded to the 8 constructs. As Tabachnick and Fidell’s [39] suggestion, most
of loadings are higher than acceptable level (0.32). The discriminant and convergent validity
were ensured.

Table 2. Reliability of Constructs
Construct
Number of Questions Cronbach's Alpha
Knowledge Sharing
7
0.85

Explicit Knowledge Sharing
4
0.72

Implicit Knowledge Sharing
3
0.85
Exchange Ideology
5
0.73
Extrinsic Reward
4
0.80
Reputation
5
0.92
Reciprocity
4
0.78
Self-efficacy
3
0.71
Enjoyment in Helping Other
4
0.88

37

International Journal of Computer Science & Information Technology (IJCSIT) Vol 3, No 4, August 2011

6.2. Hypotheses Tests
6.2.1. Cultural Influence
We have divided sample into three subgroups, i.e., Hong Kong (sample 26), Beijing (sample
53) and Netherlands (sample 34) group. In this study, multiple regressions were used for testing
hypotheses. The results are illustrated in Figure 2, 3, 4.
Based on the Figure 2, in Hong Kong group, extrinsic motivations (extrinsic reward, reciprocity
and reputation) have significant influence on explicit knowledge sharing and implicit
knowledge sharing. Thus, Hypothesis 1 is supported.
Based on the Figure 3, in Beijing group, intrinsic motivations (self-efficacy and enjoy helping)
have significant influence on explicit knowledge sharing and implicit knowledge sharing. Thus,
Hypothesis 2 is supported.
Based on the Figure 4, in Netherland group, motivations may have not any significant influence
except enjoymeng in helping others on implicit knowledge sharing. Thus, Hypothesis 3 is
supported.

Figure 2. Hong Kong Group (Sample 26)

Figure 3. Beijing Group (Sample 53)
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Figure 4. Netherlands Group (Sample 34)

6.2.2. Individual Influence
In this study, moderated multiple regression was used for testing interaction effects. Interaction
terms are computed by multiplying two independent constructs. A significant change in
explanatory power between the two steps indicates the presence of moderating effects. The
procedure of hypotheses tests is: 1) the control variables (gender and age) were entered in the
first step of regression; 2) the independent constructs were added in the second step; 3) the
interaction terms were entered in the third step of regression. The Results are illustrated in
Figure 5.

Figure 5. Results of Moderated Multiple Regression

×

Based on the results, the exchange ideology-extrinsic reward (ID ES) interaction was
significantly negative in the extrinsic motivation-knowledge sharing regression (i.e., explicit
KS and implicit KS), and H4 was supported. The exchange ideology-reciprocity (ID SR)
interaction was significantly negative in the extrinsic motivation-knowledge sharing regression,
and H5 was supported. The exchange ideology-reputation (ID SI) was not significant, and H6
was not supported. The exchange ideology-self-efficacy was not significant in the intrinsic

×

×
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motivation-knowledge sharing regression, and H7 was supported. Finally, the exchange
ideology-enjoy helping was not significant in the intrinsic motivation-knowledge sharing
regression, and H8 was supported.

7. DISCUSSION
Based on the results of our study (Figure 2, 3, 4), the findings suggest that national or regional
culture may impact participants’ attitude on sharing knowledge. For Hong Kong participants
under culture with low uncertainty avoidance, they seem more responsive to extrinsic benefits
on knowledge sharing. For Beijing participants under culture with high power distance, they
seem more responsive to intrinsic benefits, while Netherlands participant may not be
significantly motivated by most extrinsic and intrinsic benefits, except enjoyment by
themselves.
Based on these results, the finding does not support hypothesis 6. This may be due to the fact
that members might not have enough time to gather sufficient information about their coworkers in order to establish mutual trust [40]. There is an interaction effect of reputation and
mutual trust in the social exchange relationship [41]. In the teams without mutual trust, a high
perception of reputation might not enhance individual KS behavior. In HKNet, each project
lasted about 8 to 10 weeks. Before the project, members of the virtual teams did not know each
other; after the project, they might not meet each other again. Under such circumstances, if
members share critical knowledge, they may be apprehensive. However, it requires a long time
to establish mutual trust. With a timeframe of 8 to 10 weeks, the interaction time may have
been too short to establish considerable mutual trust among members. Moreover, the
technology-based communication in virtual teams replaces face-to-face communication in
organizations which can lead to a lack of mutual trust among team members and reduce the
positive influence of reputation on peoples’ willingness to share knowledge [42, 43]. This
reputation-KS relationship is not moderated by the individual exchange ideology, and thus H6
is not supported.
This study also shows that individual exchange ideology (ID) negatively moderates the
relationship between perceived benefits and knowledge sharing (KS) in the virtual teams. That
is, members with strong ID show little or no KS behavior in response to economic or social
benefits. A reasonable explanation for this negative moderating effect can be found in research
on the exchange nature of social exchange [23, 44]. Redman et al. [23] suggest that to the
extent to which employees repay their organization in an organization-employee exchange
relationship, the moderating effects of exchange ideology may depend on different
organizational contexts. Therefore, it is expected that the interaction effect of exchange
ideology and reward may be conditional upon a third-level contextual variable. Based on these
findings, there are some following extended research questions in the future studies: How can
we create environment or design strategies to support knowledge sharing in the multi-cultural
virtual teams?

8. IMPLICATIONS
This study contributes to the KS literature. It provides a more complete understanding of
knowledge sharing relationship in virtual teams from the perspective of national culture and
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individual influences, demonstrating that several economic and social supporting strategies
have different influences in different cultural orientation, and negatively interact with
individual differences on participants’ KS behaviors. Some implications are provided as the
following. First, participants’ cultural orientation should be considered in establishing the
virtual teams, especially for multi-national virtual teams. An incentive scheme should be
introduced to encourage individuals to share knowledge with the rules about “different strokes
for different folks”- a portfolio of incentives should be provided to different individuals for
everyone favoring the outcomes of their sharing effort. Second, exchange ideology could be
seen as the important indicator of individual difference in selecting members of virtual teams.
In contrary to long-term project, virtual teams dealing with short-term projects may choose the
individuals with low exchange ideology. Second, some strategies should be considered to
reducing the negative influence of exchange ideology. It is supposed that the moderating effect
of reciprocity is negative due to the short-term project. Management of virtual teams should
encourages members to establish longer social relationship through informal ways, such as
communicating and adding friend through software such as instant messenger and VoIP
technology.

9. LIMITATIONS AND FUTURE STUDY
This section discusses the potential limitations from the perspective of threats to validity of this
study. The threats to validity include: internal validity, and external validity.

8.1. Internal Validity
Internal validity refers to whether there is causal relationship between the independent variables
(IVs) and dependent variables (DVs) measured [45]. In this study, there are two possible threats
to internal validity. First, the data analysis techniques (e.g., moderated multiple regression)
applied in this study cannot do “feedback” analysis to ensure the casual relationship between
IVs and DVs. Second, the data analysis based on the cross-sectional data cannot provide the
real causal relationship between IVs and DVs. The use of cross-sectional survey is also a
potential limitation in this study.
However, we applied several strategies to reduce the threat to internal validity. For example, we
designed the research models by adopting well-established theories which provide clear causal
relationships between constructs. Furthermore, considering the new research model established
in this study, the cross-sectional survey can be applied as an exploratory tool to test the
relationship for the new theory. Thus, the threats of internal validity in this study are not very
serious. One possible way to ensure internal validity is in applying longitudinal studies to test
directions of causality. Future studies could apply longitude studies to re-test research models
to investigate the directions of causality.

8.2. External Validity
External validity refers to whether the findings in one research can be generalized to different
populations of persons, times and organizations [45]. In this study, there are several possible
threats to external validity. First, we collected data from part-time post-graduates in
universities. However, we would argue using part-time post-graduate students with work
experience, rather than those without work experience, helps facilitate improved external
validity [46].
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