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Abstract
Creativity is crucial in an ever-changing e-business environment. The creation of new
value is essential for companies to gain the competitive edge and to pioneer new markets in
e-business. Hence, many companies in e-business operate virtual teams as they are suitable
to generate creativity. Even so, virtual teams possess the inherent weakness of a lack of
cohesiveness. Hence, for a virtual team to be creative, team members should help each other
and share information. This study emphasizes the importance of information sharing that is
supposed to improve creativity and explains how to increase them for virtual teams. To
explain these relationships, three dimensions are routinely examined in organizational
behavior studies: leaders, teams, and members. As a consequence, and through empirical
analysis, authentic leadership, sharing team climate, and psychological empowerment
enhances information sharing and creativity through their respective roles, in addition to
information sharing directly increasing creativity. To improve creativity and information
sharing of virtual team members in e-business, this article has highlighted the importance of
the three roles stated prior. Such factors can increase information sharing and creativity, and
will help virtual teams and organizations to be more successful in e-business.
Keywords: Information sharing, creativity, virtual team, authentic leadership, sharing team
climate, psychological empowerment
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1. Introduction

Today, most organizations are faced with intense competition and drastic environmental
change such as technological and international relations in e-business. In this situation,
organizations need to find solutions to help them adapt to the changing environment [1]. The
creativity of firms is one of the most crucial factors in this fluid setting as creativity is
involved with developing various new technologies. It should go without saying that creative
people can develop more valuable technologies and contribute to the development of
organizations. Thus, the creation of new values provides an opportunity to gain a competitive
advantage in a dynamic environment.
One of many strategies to secure creativity is to organize and utilize virtual teams. As
technology develops, corporations utilize their technological strengths such as the use of
mobile applications for organizational management [2]. These information technologies
support “business operations benefits of convenience, efficiency, flexibility, accuracy,
productivity, and innovation” [3; p.5420]. Accordingly, such new technologies have led to
new types of groups such as the virtual team. As the utilization of the Internet, mobiles, and
information has become fundamental in these virtual groups, information related
management capacity, technology, behavior, and values have been shown to influence
organizational performance [4].
For sake of clarity, it is important to note that a virtual team refers to a group of
members with specific and unique skills, located in separate places, who have to collaborate
using technology across time and space to achieve crucial organizational tasks [5]. Since a
virtual team allows members to join and leave the team quickly when environmental
demands change, the team can maintain and collect a diverse range of team members [1].
Still, it is equally important to note that a virtual team has innate disadvantages. Members of
a virtual team do not come into direct face to face contact. As a result, when compared with
traditional groups, it is more difficult to form deep and close relationships among virtual
team members. This shallower relationship if you will between members can certainly
reduce team identification and cohesiveness and as a consequence, information sharing
within a virtual team may become more difficult. Logic dictates that the process of
innovation and performance increasingly depend on how team members utilize social
technologies to share information [6, 7]. Accordingly, this study seeks to explain how to
increase creativity, which is the core value of a virtual team, via information sharing.
To begin, in order to increase information sharing in a virtual team, this study suggests
three broad factors; leadership, team and member dimensions from organizational behavior
studies. A leader for starters, motivates and influences members so that they can naturally
improve their information sharing. This article as sought to explain how to improve
information sharing through such authentic leadership. Authentic leadership for the purposes
of this article can best be understood as to enhance the information sharing by certain
characteristics such as optimism, hope, and resilience [8]. With regards to team dimension,
this will largely involve the relationship among co-workers and their supervisors. When a
certain positive team climate is formed, the communication between members improves, and
thus will cooperate more with each other. Hence, a specific type of team climate should
increase information sharing [9]. Lastly, this article will go on to describe the psychological
empowerment that members need in order to share information. Psychological empowerment
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will be understood as the ability to ensure autonomy and self-determination [10], so that
members can share information more often and more freely.
Put simply, this research maintains the need for a virtual team to encourage creativity in
contemporary e-business situations. The article demonstrates the importance of information
sharing as a necessary factor to improve creativity in the virtual team. It also discusses the
roles of specific leadership, the team climate, and individual characteristics needed to
increase information sharing. By way of such factors, this article makes the case for virtual
teams as they will be able to improve a firm’s creativity; an important value in this hyper
competitive age. For these reasons, any performance improvement of the virtual team should
increase the probability of success in e-business.

2. Literature Review
2.1 Virtual Team
The term virtual is related to “concepts such as the virtual knowledge network, the virtual
organization, the virtual team, the virtual community of practice, and the virtual workplace”
[11; pp.20-21]. The development of IT and communication technologies in e-business has
led to new opportunities for companies to create and utilize virtual teams [5]. A virtual team
refers to a new format of a team, in which workers are geographically scattered, and do not
have or have few face-to-face meetings. Additionally, these employees also have a shared
goal like traditional team members, and because the term ‘team’ inherently involves a united
purpose of some sort [11]. Even with geographical distance, separated members individually
bring their own important skills in a virtual team and as such, are forced to cooperate in
order to fully utilize the technologies to achieve the team’s goals. By its very existence, and
under the proper conditions of course, a virtual team can emphasize problem-solving,
creativity, cross-function, in addition to overcoming space and time limitations [5].
2.2 Information Sharing
Information is an essential element of success in an e-business environment. Information,
particularly related to concepts such as business intelligence allows enterprises to gain
competitive advantages or new opportunities in business areas [12]. Extremely large
amounts of data can make it hard for companies to use existing database management tools
and facilities [13]. To have a successful information system, a specific business analysis
approach, or information sharing is needed [14]. In an organization, an information system
becomes a key factor for innovation. Information technology also allows organizational
transformation [15].
Information sharing for the purposes of this article refers to a crucial process where team
members collectively use their accessible information resources [16]. Information sharing
means that members exchange or provide information to each other, thus personal level
information becomes information resources at a group or organizational level. Moreover,
information sharing is a voluntary action undertaken by team members. This behavior is not
mandatory, nor specified in the job description. In order to share information, team members
should have a willingness to share their own information with their coworkers [16].
Correspondingly, information sharing also includes members’ learning, so it has a positive
relationship with their performance. Furthermore, information sharing allows members to
acquire new information. Information, which is shared by members includes job-related
content, new technologies, individuals’ experiences, know-how, and organizational policy. It
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is through this sort of data distribution that members make better decisions through new
information. Moreover, when members of a team get a variety of new information, they are
able to run new work processes [17]. As a result, information sharing allows team members
to create new values and is thus a necessary factor in e-business that requires creativity,
leading to improved performance and productivity.
2.3 Authentic Leadership and Information Sharing
Authentic leaders have conspicuously open minds and are frank in sharing their ideas, life
stories, emotions, successes, failures, achievements, and personal endeavors [18]. Authentic
leaders should focus on the positive influences of honesty, integrity and high ethical
standards in a leader-member relationship [19].
Relational transparency, which is one dimension of authentic leadership is directly related
to the sharing of information that is appropriate to the situation, or the presentation of the
authentic and true self through open and honest communication with members [19]. Hence,
an authentic leader does not hide information and intentionally avoids not informing
members of any necessary information. Such a leader freely discloses one’s information and
knowledge to team members, who can also share more information with the leader. Leaders
who emphasize transparency make it possible for followers to share information with each
other. It can be seen that the transparency of an authentic leader will play a direct role in
improving information sharing among members of the team. Other dimensions of authentic
leadership such as balanced processing and internalized moral perspective are also related to
information sharing [20]. Balanced processing is defined as the volition or tendency to
objectively analyze proper information and seek the opinions of others before making a
decision [21]. An authentic leader will need to share ideas, opinions, and information with
followers. This type of leader does not hesitate to ask or share ideas with a group member.
Also, workers who are influenced by authentic leadership are not reluctant to exchange ideas.
Lastly, the internalized moral perspective refers to a specific form of self-regulation whereby
individuals are guided by internal moral standards rather than external pressures to take
action [19]. Leaders who have moral standards act morally and ethically. Thus, the
frequency of the leaders’ altruistic and pro-social behaviors are also increased. Accordingly,
followers who are influenced by authentic leadership will have a tendency to share their
information and knowledge with colleagues for overall team achievement. In short, authentic
leadership, which emphasizes the openness of information, will facilitate the sharing of
information among members of the team. Drawing from such empirical results, this paper
proposes the following hypothesis.
H1. Authentic leadership will have a positive relationship with information sharing.
2.4 Team Climate and Information Sharing
Sharing is a social exchange behavior among people in communities. An individual who is
relatively close to other people will be exposed to both mutual and social influences [9].
Such social influences occur in teams, as team members are willing to identify closely with
their coworkers as well as the team. Furthermore, team members are likely to comply or
accept a teams’ policies or norms [21].
Because the prevailing climate of a team can affect the attitudes or behaviors of members,
a particular team climate can affect team members’ specific behaviors such as information
sharing. Therefore, a specific team climate, which supports information sharing, can shape a
specific team environment, which encourages sharing information or knowledge among
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members [9]. Hence, members of the team will share more information when they believe
that the members should share information for team performance, when the team has an
atmosphere to freely share information, or when there is an atmosphere encouraging
knowledge sharing. In addition, cohesion can also influence information sharing.
Cohesiveness refers to individual members’ being attracted to the team, or the tendency of a
team to remain unified. It is a psychological force, which closely bands team members
together [21]. Cohesiveness tends to increase peoples’ volition to help or support their
coworkers. As a result, employees in a highly cohesive team are willing to share information
or knowledge with coworkers [9]. Thus, the following hypothesis is offered to be tested.
H2. A sharing team climate will have a positive relationship with information sharing.
2.5 Psychological Empowerment and Information Sharing
Empowerment means the sharing of power and is the motivational concept of self-efficacy
for subordinates [22]. Furthermore, empowerment can facilitate increased intrinsic
motivation of tasks [23]. Psychological empowerment has diverse aspects, including
meaning, competence, self-determination, and impact [10]. Meaning refers to the value of a
team’s goal or a shared purpose and is associated with an individual's ideals or standards.
Competence is similar to self-efficacy and refers to a person’s belief in their capability or
ability to achieve tasks. Self-determination means a person’s sense of having the rights or
opportunities to choose to regulate and to initiate actions. Impact refers to the degree to
which a person can influence various work outcomes. Psychological empowerment involves
sharing information in organizations, and information availability is directly related to
empowerment within organizations. Hence, inclusive of sharing behaviors, psychological
empowerment brings more positive outcomes in organizational situations [10, 22, 23].
Information which is associated with an organization’s mission and performance is
crucial for empowerment [17]. Knowledge and information sharing in teams do not always
occur automatically, thus, we need specific stimuli [24]. Psychological empowerment
involves autonomy [10]. When employees have autonomy, their intrinsic motivation levels
also increase [23]. Intrinsically motivated workers have a tendency to help others by, for
example undertaking organizational citizenship behavior, which is a voluntary and pro-social
behavior for organizations or teams [25]. Team members who have psychological
empowerment will more frequently undertake activities that help their peers, such as
information sharing. Also, intrinsic motivation directly increases information or knowledge
sharing intentions [23, 24, 25]. An additional element of psychological empowerment is
impact. A team member with impact acts in a variety of ways to influence task outcomes.
For instance, the member exchanges information with other colleagues or suggests their own
opinions for better work results. When one’s opinions or ideas are adopted, the worker will
share more information. Hence, impact also has an influence that increases the information
sharing of members. Accordingly, team members are likely to receive fair recognition by an
empowering leader for their contribution of ideas and information, which motivates them to
again share their unique knowledge with one another. Similarly, participative decisionmaking and coaching behaviors of an empowering leader will also encourage knowledge
sharing in teams [24]. Moreover, in the relationship between empowerment and information
sharing, empowering leadership plays a valuable role. Empowering leadership encourages
members to participate in decision making, thereby allowing them to share ideas. When a
leader encourages workers to suggest ideas and gives them an opportunity to voice their
opinions, they believe that they can influence team decision making, and further, they will
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find their knowledge sharing actually relevant [24]. Therefore, the following hypothesis is
offered to be tested.
H3. Psychological empowerment will have a positive relationship with information sharing.
2.6 Creativity and Information Sharing
Creativity refers to the ability or capability to produce novel and useful ideas and thoughts
by an individual or a team of individuals working together [26]. These perspectives explain
creativity by focusing on the individual or individuals who produce creative outcomes.
“Creativity is the generation of new and useful ideas by individual employees, whereas
innovation involves the successful implementation of creative ideas by the organization.
Thus, employees’ creativity is often the starting point for innovation” [27; p. 683]. Creativity
is a necessary competency for an organization’s survival in today’s e-business world where
innovation is constantly needed. Moreover, creativity is a strategic resource that is flexible,
valuable, and substitutable or incompletely initiable. Creativity is also the foundation of new
technologies of the enterprise and a driving force for developing various products and
services. This driving force affects the technological development of society and the
competitive advantage of companies [26, 28].
Information sharing plays a key role in supporting expertise, creative thinking skills and
motivation, which are core constituents of creativity. Also information sharing enhance
creativity by allowing individuals to acquire new information and learning, to ensure
diversity and new perspectives, and to increase self-efficacy. When employees work together
more often, they can exchange more ideas and information, and further, individual members
will be exposed to more knowledge. Through this dynamism, they will have more creative
thoughts [26]. Hence, when team members each have different knowledge and share this
information, they will be more diversified and creativity will increase. These workers may
ultimately get new perspectives, learn more, and have more diverse ideas, which in turn
stimulates their creativity [29]. From another perspective though, any negative relationship
between members may reduce imagination. Some members do not share information with
each other, for various reasons such as personality clashes, and negatively engage in political
activities or gossip. Such negative behavior reduces intrinsic motivation and creativity [26].
In light of this theoretical background, it can be seen that information sharing plays a critical
role in enhancing creativity by itself. When members share information with each other, they
learn new things and have more diverse thinking. Thus, workers will have new perspectives
and can make various and new attempts. Hence, when members share various information,
creativity will increase. Depending on this logical relationship, we set the following
hypothesis.
H4. Information sharing will have a positive relationship with a workers’ creativity.
2.7 Creativity and the Mediating Effects of Information Sharing
Authentic leadership promotes team members helping each other and sharing information in
a transparent manner. Authentic leadership is characterized by sharing one’s own ideas and
thoughts [18]. This sharing behavior will also affect the sharing of information among
members. Thus, authentic leaders will make their members share information and have
different perspectives that will increase their creativity. Authentic leaders also emphasize
transparent and open relationships [19]. In this atmosphere, it is difficult for members to hide
their information. Thus, the relational transparency of authentic leadership will facilitate
information sharing among followers. Also, members who are influenced by the authentic

KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 11, NO. 8, August 2017

4111

leaders act more ethically and help each other [19, 20]. These actions will include sharing
information that is necessary for each other and through this information sharing, members
will be able to have more diverse perspectives, learn new things, assist each other, make new
attempts, and eventually increase their creativeness. Based on these logical relationships, we
set the following hypothesis.
H5. Information sharing will mediate between authentic leadership and creativity.
Also, a sharing team climate creates an atmosphere in which members are open to their
ideas and information throughout the team. Climate affects behavior, and a sharing climate
increases the degree of information sharing [9]. Behavior, thoughts, and emotions can all be
shared [5, 6]. Among them, sharing information has the most critical role in enhancing
creativity. Information is closely related to the learning and thinking of the members. Thus,
when workers approach jobs with new minds, their creativity will increase. When members
share information, learn together and think new, creativity will increase throughout the team.
In the shared climate, the members will share more information, so that members can pursue
new things with various perspectives. In this climate, creativity will improve through
information sharing. Based on this relationship, we set the following hypothesis.
H6. Information sharing will mediate between sharing climate and creativity.
Psychological empowerment ensures autonomy for members. Thus, they can freely
express opinions and ideas in the team. They also have the belief that their opinions and
shared information are well adapted to their co-workers. Hence they can trust that their
opinions and information are helpful to each other, so they can share more information [11,
23, 24, 25]. Moreover, psychological empowerment enhances intrinsic motivation [10, 23].
Intrinsically motivated members achieve higher performance and satisfaction, which in turn
affects the increase in behavior that they are more favorable to their colleagues on the team
[24, 25]. Hence, psychologically empowered members will be able to share information
more freely and easily share the information they need for their peers. In addition, when
empowering leadership influences members and their members become aware of
psychological empowerment, they focus more on team performance and help each other or
share information to solve team problems [25, 26]. Psychological empowerment has a
positive impact on information sharing in a variety of ways. Members’ sharing information
by psychological empowerment can have self-efficacy in solving team problems [23]. Thus,
information sharing enhances self-efficacy and this process will increase creativity. Drawing
from such empirical results, this article proposes the following hypothesis.
H7. Information sharing will mediate between psychological empowerment and creativity.
Fig. 1 indicates the research model. The relationship between authentic leadership and
information sharing is H1, and the other independent variables(sharing team climate and
psychological empowerment) and information sharing are represented by H2 and H3. The
relationship between information sharing and creativity is H4. In addition, the mediating
effects of information sharing in the relationship between independent variables and
creativity are shown as H5, H6, and H7, respectively.

4112

Hahm: Information Sharing and Creativity in a Virtual Team: Roles of Authentic
Leadership, Sharing Team Climate and Psychological Empowerment

Fig. 1. Research Model

3. Participants and Measurement
3.1 Participants
Data were collected from 138 employees who are members of 42 virtual teams in 16 IT
companies. The teams associated in this data collection are created temporarily and disband
when the project is over. Most of these virtual teams are task forced teams - hence, workers
do not work continuously on one team. The survey collected data for about a month from
December 2016 to January 2017. Data collection methods are based on online such as email
(around 50 employees) and google survey systems (around 90 employees).
Background information on these employees is as follows: 95 (68.8%) of the employees
were male, and 43 (31.2 %) were female; 13 (9.4%) were in their twenties, 91 (65.9%) were
in their thirties, 30 (21.7%) were in their forties, and 4 (2.9%) were fifty or over; 8 (5.8%)
had completed high school only, 87 (63.0%) held a bachelor degree, 43 (31.2%) held a
masters or doctoral degree; 16 people (11.6%) had worked for less than one year at their
current company, 45 (32.6%) had worked for between 1 and 5 years, 54 (39.1%) had worked
from 5 to 10 years, 23 (16.7%) had worked for longer than 10 years.
3.2 Measurement
All items were rated on a Likert-type scale ranging from 1 (totally disagree) to 7 (totally
agree).
Authentic leadership was measured by 12 items [30], including, “My leader solicits
feedback for improving his/her dealings with others (self-awareness)”, “My leader carefully
listens to alternative perspectives before reaching a conclusion (balanced processing)”, “My
leader expresses his/her ideas and thoughts clearly to others (relational transparency)”, “My
leader resists pressures on him/her to do things contrary to his/her beliefs (internalized moral
perspective)”.
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Sharing team climate was measured by 6 items [16], including, “Team members are
assigned to tasks commensurate with their task-relevant knowledge and skill”, “People in our
team share their special knowledge and expertise with one another”, “There is virtually no
exchange of information, knowledge, or sharing of skills among members ”.
Psychological empowerment was measured by 12 items [10], including, “The work I do
is meaningful to me (meaning)”, “I am confident about my ability to do my job
(competence)”, “I can decide on my own how to go about doing my work (selfdetermination)”, “My impact on what happens in my department is large (impact)”.
Information sharing was measured by 8 items [17], including, “I actively use IT sources
available in the company to share my knowledge and information”, “I share with others
useful work experience and know-how”, “After learning new knowledge or information
useful for work, I promote it to let more people learn about it”. “In daily work, I take the
initiative to share my work-related knowledge to my colleagues”, “In the workplace I take
out my knowledge to share with more people”, “So long as the other colleagues need it, I
always tell whatever I know without any hoarding”, “I keep my work experience and never
share it out with others easily (reverse)”, “I never tell others my work expertise unless it is
required in the company (reverse)”.
Creativity was measured by 9 items [27], including, “I suggest new ways to achieve goals
or objectives”, “I search out new technologies, processes, techniques, and/or product ideas”,
“I develop adequate plans and schedules for the implementation of new ideas”.

4. Analysis
For the empirical analysis of this study, we used exploratory factor analysis (EFA),
Cronbach’s α for reliability, descriptive statistics, linear regression and the Sobel test [31].
Factor analysis is a statistical and systematic approach for identifying and understanding
unobservable variables presumed to underlie a set of connected measurements. For factor
analysis, we used EFA, which is the traditional method used for investigating data using the
common factor model. For EFA we used initial solution statistics, the principal components
method, and varimax rotation. As a result, we found six components. Psychological
empowerment could be divided into two components (meaning and competence were one,
and self-determination and impact were another). In EFA, factor loading should be suggested
of 0.4 or more among the same factors, but less than 0.4 with other factors. In this study, all
components have significant commonality. Also, each component has an eigenvalue above
1.0. Eigen value should be greater than 1.0, which refers to the number of factors one
component can explain. In addition, KMO above 0.7 means middle significance value [32].
As a result of exploratory factor analysis, each factor has significant validity. For instance,
factor loading of sharing team climate: .622-.769 (3.948), authentic leadership: .557-.809
(6.581), meaning and competence of psychological empowerment: .609-.769 (4.142), selfdetermination and impact of psychological empowerment: .698-.770 (4.982), information
sharing: .605-.809 (5.070), creativity: .651-.831 (6.217). The parentheses indicate the Eigen
Value, and KMO was .749 (sig=.000).
Table 1 indicates results of reliability and they have enough values (when Cronbach’s α
is higher than .8), the results of descriptive statistics (mean and standard deviation) [33], and
the results of the correlation. All variables have significant and positive correlations with the
others [31]. Particularly, information sharing and creativity have a higher correlation (.529,
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p<.001), and contrary to this sharing team climate and creativity have a lower correlation
(.206, p <0.1). Thus, hypothesis 4 was accepted.
Table 1. Results of reliability, descriptive statistics, and correlation
Cronbach’s α

Mean Std. Deviation

SC

AL

PE

SC

.860

5.416

.857

-

AL

.915

4.687

.887

.257***

.721

.477

***

.325***

.278

***

.242

***

.286***

.334

***

***

PE
IS
CR

.925
.903
.933

5.231
5.621

.867

4.871

.952

.206

IS

CR

-

**

-

.376

.529***

-

***=p<.001 **= p <.01 *= p <.05 †= p <.1
SC=sharing team climate, AL=authentic leadership, PE=psychological empowerment, IS=information sharing,
CR=creativity

Table 2, 3, 4 are about the mediating effect of information sharing between three
independent factors (authentic leadership, sharing team climate and psychological
empowerment) and the dependant factor (creativity) In step 1, each table shows the effect of
the independent factor on the dependant factor (creativity). Then in step 2, we put the
mediating factor (information sharing). In step 2, the mediating factor needs to significantly
influence the dependent effect, and the effect of the independent on the dependant factor
should be decreased. In this case, the effect of independence factors on dependent factors
can be reduced at a significant level (partial mediating effect), or at a level that is not
significant (perfect mediating effect) [31, 34].
Table 2. The mediating effects of information sharing between authentic leadership and creativity
dependant : creativity
step 1

authentic leadership

step 2

β

t

sig

β

t

sig

VIF

.334

4.130

.000

.219

3.000

.003

1.062

.476

6.523

.000

1.062

information sharing
R2 (Adjusted R2)

.111 (.105)

.324 (.314)

⊿R

-

.213 (.209)

17.061 (sig=.000)

32.412 (sig=.000)

F

2

Sobel test:
2.713
(sig=.006)

Table 2 indicates the results of the linear regression analysis and the Sobel test, which
can prove mediating effects of information sharing between authentic leadership
(independent) and creativity (dependent) [31, 34]. As Table 2 shows, authentic leadership
has a significant influence on creativity in step 1. In contrast, in step 2, which inputs a
mediating variable (information sharing), when information sharing has a significant effect
on creativity, influence of authentic leadership on creativity was reduced (β=.334, sig=.000
→ β =.219, sig=.003). Also, R2 and Adjusted R2 were increased. These results demonstrated
a partial mediating effect of information sharing between authentic leadership and creativity.
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Also, the Sobel test supports the same significant mediating effect of information sharing [31,
34]. Hence, hypothesis 1 and 5 were accepted.
Table 3. The mediating effects of information sharing between sharing team climate and creativity
dependant : creativity
step 1

sharing team climate

step 2

β

t

sig

β

t

sig

VIF

.206

2.453

.015

.064

.841

.402

1.084

.511

6.734

.000

1.084

information sharing
2

2

R (Adjusted R )

.042 (.035)

.283 (.273)

⊿R

-

.241 (.238)

6.016 (sig=.015)

26.659 (sig=.000)

2

F

Sobel test:
3.068
(sig=.002)

Table 3 suggests the mediating effects of information sharing between sharing team
climate and creativity. Sharing team climate has a significant effect on creativity in step 1.
Although information sharing has a significant effect on creativity, but sharing team climate
does not have significant influence in step 2 (β=.206, sig=.015 → β =.064, sig=.402).
Changing from step 1 to step 2, the R2 and Adjusted R2 values increased by .241 and .238. In
addition, the result of the Sobel test suggests a significant mediating effect of information
sharing. These results support the perfect mediating effect of information sharing between
sharing team climate and creativity [31, 34].Thus, hypothesis 2 and 6 were accepted.
Table 4. The mediating effects of information sharing between psychological empowerment and
creativity
dependant : creativity
step 1

psychological empowerment

step 2

β

t

sig

β

t

sig

VIF

.376

4.726

.000

.244

3.336

.001

1.089

.459

6.259

.000

1.089

information sharing
2

2

R (Adjusted R )

.141 (.135)

.334 (.324)

⊿R

-

.193 (.189)

22.338 (sig=.000)

33.891 (sig=.000)

F

2

Sobel test:
3.133
(sig=.002)

Table 4 displays the mediating effect of information sharing between psychological
empowerment and creativity. Information sharing has a significant effect on creativity in step
1. Further, when information sharing has a significant effect on creativity, the effect of
psychological empowerment on creativity was reduced in step 2 (β=.376, sig=.000 → β
=.244, sig=.001). Moreover, changing from step 1 to step 2, the R2 and Adjusted R2 values
increased by .193 and .189. In addition, the result of the Sobel test supports the significant
mediating effect of information sharing. These results support a partial mediating effect of

4116

Hahm: Information Sharing and Creativity in a Virtual Team: Roles of Authentic
Leadership, Sharing Team Climate and Psychological Empowerment

information sharing between psychological empowerment and creativity [31, 34]. Therefore,
hypothesis 3 and 7 were accepted.

5. Conclusion
5.1 Results and Implications
According to the results of the statistical analysis, as in the conclusions of previous studies
[11, 16, 29], it has been found that information sharing and creativity are closely related [6]
in virtual teams. Moreover, authentic leadership, sharing team climate and psychological
empowerment can improve information sharing. Similarly, research has shown that these
variables increase creativity through the mediating effect of information sharing. The
relevance of these variables includes several academic implications.
First, they explain what concepts are needed to enhance creativity. In particular, in the
case of the virtual team, information sharing is a prerequisite for diversity and creativity.
Second, this paper explains the role of specific leadership, team climate, and the
psychological state of members as ways to increase information sharing among team
members. Authentic leadership influences members to share information and act
transparently. Thus, members tend to be willing to share their information. Furthermore,
sharing team climate encourages members to help and share with each other. Hence, the
members of a team with sharing team climate are familiar with sharing their information.
Moreover, psychological empowerment promotes the intrinsic motivation levels and
autonomy of the team members. Psychologically empowered members become more
satisfied with team activities, thus they work for the team, typically to help each other or to
share information. Also, these workers feel that their information and opinions are respected,
thus they increase the frequency of information sharing behaviors. These explanations
indicate how the individual variables are theoretically related.
Third, we explain the mediating effects of information sharing on leadership. There is a
mediating effect of information sharing in the process of enhancing creativity in authentic
leadership, sharing team climate and psychological empowerment. These results suggest the
theoretical processes of how authentic leadership, sharing team climate and psychological
empowerment improve creativity. Hence, we assert that information sharing is essential for
creativity in the virtual team.
Fourth, it can be argued that authentic leadership, sharing team climate, psychological
empowerment, and information sharing have important roles in virtual teams as well as
traditional or off-line teams.
In addition, the results of the study also include practical implications.
In today's e-business situation, virtual teams have the advantages of creativity, new value
creation, diversity, and fast problem-solving. We suggest necessary factors to maximize the
positive effects of virtual teams. The leader of a virtual team has to be genuine, encourage
the personal growth of their members, and support them to be creative.
Furthermore, the leader should strive to create a climate for team members to help each
other and share information. Members need to understand that helping each other, sharing
information, and creating new value increases both the team’s and their own performance.
Finally, the leader should instinctively motivate and stimulate the psychological
empowerment of their members, and members should be keen to achieve higher levels of
performance. When the leader has enough influence and the team has a positive climate,
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psychologically empowered members will help each other, share information, and display
creativity and improve the performance of the virtual team. The results of these virtual teams
will contribute to the success of companies in e-business.
5.2 Limitations and Potential Areas of Future Study
We explain some limitations of this study and propose suggestions for future studies.
First, this study explains the role of leadership, team climate, and member’s
psychological state to increase information sharing and creativity at the individual level.
Hence, it will be necessary to study other types of leadership or the psychological dimension
of individuals. However, since information sharing takes place at the group level, we believe
that group level research should be done. Therefore, we suggest that future research should
demonstrate the relationship between factors (i.e. team efficacy) to increase information
sharing and creativity at the group level.
Second, there are various perspectives in measuring creativity. Although this study
measures the creativity of individual members, there are other more accurate measurement
methods. For example, a supervisor or co-worker can check the creativity of a particular
member. It is also possible to measure the number of new ideas presented by an individual
worker. Therefore, in future research, we should measure actual behavior to fit the practical
situation in creativity measurement.
Third, there are contingency factors that can influence the relationship between the
factors we set in the study. In particular, individuals’ creative personalities, needs, values,
and relationships with their leaders will affect leadership and creativity. Therefore, it is
necessary to study the differences according to various situations and the control effect of
specific factors.
Fourth, the distinction between information sharing and knowledge sharing is ambiguous.
In previous studies, knowledge sharing is sometimes described as including information
sharing. However, because this study is about virtual teams, we focus on the information
itself in the IT context. Hence, we emphasized the importance of information sharing. In the
academic field, information sharing and knowledge sharing need to be more clearly
distinguished for the future.
Finally, sharing team climate is directly related to information sharing. However, virtual
teams will find it more difficult than traditional teams to create and utilize sharing team
climate. Therefore, future research should be conducted on how to improve the sharing team
climate in virtual teams where people do not work and meet each other directly.

References
[1] Imran Ghani and Mannir Bello, “Agile adoption in IT organizations,” KSII Transactions on
Internet and Information Systems, vol. 9, no. 8, pp. 3231-3248, August, 2015.
Article (CrossRef Link)
[2] Sangmin Lee, “User behavior of mobile enterprise applications,” KSII Transactions on Internet
and Information Systems, vol. 10, no. 8, pp. 3972-3985, August, 2016. Article (CrossRef Link)
[3] Chien-Te Lu, C.-S. Eugene, Yung-Chung Wang and Chu-Sing Yang, “The performance study of a
virtualized multicore web system,” KSII Transactions on Internet and Information Systems, vol.
10, no. 11, pp. 5419-5436, November, 2016. Article (CrossRef Link)
[4] In Kuk Song and Mingoo Kang, “Internet information orientation: The link to national
competitiveness on Internet,” KSII Transactions on Internet and Information Systems, vol. 9, no.
8, pp. 3028-3039, November, 2015. Article (CrossRef Link)

4118

Hahm: Information Sharing and Creativity in a Virtual Team: Roles of Authentic
Leadership, Sharing Team Climate and Psychological Empowerment

[5] L. Jessica and S. Jeffrey, Virtual Teams: People Working across Boundaries with Technology, 2nd
Edition, John Wiley & Sons, Inc, New York, 2008.
[6] Yajiong Xue, Bradley Jhon and Huigang Liang, “Team climate, empowering leadership, and
knowledge sharing,” Journal of Knowledge Management, vol. 15, no. 2, pp. 299-312, April,
2011. Article (CrossRef Link)
[7] Jessica R. Mesmer-Magnus and Leslie A. DeChurch, “Information sharing and team performance:
a meta-analysis,” Journal of Applied Psychology, vol. 94, no. 2, pp. 535-546, March, 2009.
Article (CrossRef Link)
[8] Fred Walumbwa, Bruce Avolio, William Gardner, Tara Wernsing and Suzanne Peterson,
“Authentic leadership: Development and validation of a theory-based measure,” Journal of
Management, vol. 34, no. 1, pp. 89-126, February, 2008. Article (CrossRef Link)
[9] Julia C. Gluesing, Tara C. Alcordo, Marietta L. Baba, David Britt, Kimberly Harris Wagner,
Willie McKether, Leslie Monplaisir, Hilary Horn Tatner and Kenneth Riopelle, “The
Development of Global Virtual Teams,” C. B. Gibson, and S. G. Cohen (Eds.), VIRTUAL
TEAMS THAT WORK, pp. 353-380, John Wiley & Sons, Inc, San Francisco, 2003.
[10] Gretchen M. Spreitzer, “Psychological empowerment in the workplace: Dimensions,
measurement, and validation,” Academy of Management Journal, vol. 38, no. 5, pp. 1442-1465,
October, 1995. Article (CrossRef Link)
[11] F. Gignac, Building Successful Virtual Teams, Artech House, Norwood, 2005.
[12] Sen Liu, Xiaoming Wang, Lichen Zhang, Peng Li, Yaguang Lin and Yunhui Yang, “A social
motivation-aware mobility model for mobile opportunistic networks,” KSII Transactions on
Internet and Information Systems, vol. 10, no. 8, pp. 3568-3584, August, 2016.
Article (CrossRef Link)
[13] Ki Youn Kim, “Business intelligence and marketing insights in an era of Big Data: The Q-sorting
approach,” KSII Transactions on Internet and Information Systems, vol. 8, no. 2, pp. 567-582,
February, 2014. Article (CrossRef Link)
[14] Cheng Ren and Sheng Wang, “Managing flow transfers in enterprise datacenter networks with
flow chasing,” KSII Transactions on Internet and Information Systems, vol. 10, no. 4. pp. 15191534, April, 2016. Article (CrossRef Link)
[15] Joon Park and Seung Ryul Jeong, “A study on the relative importance of underlying
competencies of business analysts,” KSII Transactions on Internet and Information Systems, vol.
10, no. 8, pp. 3986-4007, August, 2016. Article (CrossRef Link)
[16] Jessica R. Mesmer-Magnus and Leslie A. DeChurch, “Information sharing and team performance:
a meta-analysis,” IEEE Engineering Management Review, vol. 40, no. 1, pp. 119-136, August,
2012. Article (CrossRef Link)
[17] Lin Lu, Kwok Leung and Pamela Tremain Koch, “Managerial knowledge sharing: The role of
individual, interpersonal, and organizational factors,” Management and Organization Review, vol.
2, no. 1, pp. 15-41, March, 2006. Article (CrossRef Link)
[18] W. B. George, True North: Discover Your Authentic Leadership, John Wiley & Sons, Inc, San
Francisco, 2010.
[19] Carol A. Wong, Heather K. Spence Laschinger and Greata G. Cummings, “Authentic leadership
and nurses' voice behaviour and perceptions of care quality,” Journal of Nursing Management,
vol. 18, no. 8, pp. 889-900, November, 2010. Article (CrossRef Link)
[20] William L. Gardner, Bruce J. Avolio and Fred O. Walumbwa, “Authentic leadership
development: Emergent trends and future directions,” W. L. Gardner, B. J. Avolio, and F. O.
Walumbwa (Eds.), Authentic Leadership Theory and Practice: Origins, Effects and Development,
pp. 387–406, Elsevier Science, Oxford, 2005.
[21] Joann Keyton and Jeff Springston, “Redefining cohesiveness in groups,” Small Group Research,
vol. 21, no. 2, pp. 234-254, May, 1990. Article (CrossRef Link)
[22] Jay A. Conger and Rabindra N. Kanungo, “The empowerment process: Integrating theory and
practice,” Academy of Management Review, vol. 13, no. 3, pp. 471-482, July, 1988.
Article (CrossRef Link)

KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 11, NO. 8, August 2017

4119

[23] Kenneth W. Thomas and Betty A. Velthouse, “Cognitive elements of empowerment: An
"interpretive" model of intrinsic task motivation,” Academy of Management Review, vol. 15, no.
4, pp. 666-681, October, 1990. Article (CrossRef Link)
[24] Abhishek Srivastava, Kathryn M. Bartol and Edwin A. Locke, “Empowering leadership in
management teams: Effects on knowledge sharing, efficacy, and performance,” Academy of
Management Journal, vol. 49, no. 6, pp. 1239-1251, December, 2006. Article (CrossRef Link)
[25] Marc Ohana, “Voice, affective commitment and citizenship behavior in teams: The moderating
role of neuroticism and intrinsic motivation,” British Journal of Management, vol. 27, no. 1, pp.
97-115, January, 2016. Article (CrossRef Link)
[26] Teresa M. Amabile, “A model of creativity and innovation in organizations,” Research in
Organizational Behavior, vol. 10, no. 1, pp. 123-167, January, 1988.
[27] Jing Zhou and Jennifer M. George, “When job dissatisfaction leads to creativity: Encouraging the
expression of voice,” Academy of Management Journal, vol. 44, no. 4, pp. 682-696, August,
2001. Article (CrossRef Link)
[28] Subin Im and John P. Workman Jr, “Market orientation, creativity, and new product performance
in high-technology firms,” Journal of Marketing, vol. 68, no. 2, pp. 114-132, April, 2004.
Article (CrossRef Link)
[29] Greg R. Oldham, “Stimulating and supporting creativity in organizations,” S. E. Jackson, M. A.
Hitt and A. DeNisi (Eds.), Managing Knowledge for Sustained Competitive Advantage:
Designing Strategies for Effective Human Resource Management, pp. 243-273, John Wiley &
Sons, Inc, San Francisco, 2003.
[30] Linda L. Neider and Chester A. Schriessheim, “The authentic leadership inventory (ALI):
Development and empirical tests,” The Leadership Quarterly, vol. 22, no. 6, pp. 1146-1164,
December, 2011. Article (CrossRef Link)
[31] J. Cohen, Statistical Power Analysis for the Behavioral Sciences, 2nd Edition, Lawrence
Earlbaum Associates, Hilsdale, 1977.
[32] B. Thompson, Exploratory and Confirmatory Factor Analysis: Understanding Concepts and
Applications, American Psychological Association, Washington DC, 2004.
[33] J. Reynaldo A. Santos, “Cronbach’s alpha: A tool for assessing the reliability of scales,” Journal
of Extension, vol. 37, no. 2, pp. 1-5, April, 1999. Article (CrossRef Link)
[34] Patricia A. Frazier, Andrew P. Tix and Kenneth E. Barron, “Testing moderator and mediator
effects in counseling psychology research,” Journal of Counseling Psychology, vol. 51, no. 1, pp.
115-134, Januray, 2004. Article (CrossRef Link)

SangWoo Hahm is currently an assistant professor of College of Business
Administration at Soongsil, Seoul, Korea. He received his PhD, MS and BS in School
of Business Administration from Soongsil University. His current research interests
include e-business, management, HR, organizational behavior, interdisciplinary
research and the like.

