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The last decade has seen a distinct increase in the frequency 
of the appearance of virtual teams within contemporary 
organizations. As knowledge sharing within the virtual 
team leads to better team performance, a deeper under-
standing of enabling organizational capabilities is highly 
relevant to both researchers and managers. Therefore, in 
this paper we focus on the concept of “internal change 
agent support”. More specifically, we use a qualitative 
research design to study the role of internal agent support 
within the relationship between knowledge sharing and 
virtual team performance. A theoretical model was built 
and verified by means of structural equation modelling 
(PLS-SEM). The authors found that internal change agent 
support has a moderating effect on relationship between 
knowledge sharing and the virtual team performance and 
the knowledge sharing within the virtual team influences 
positively virtual team performance. These results add to 
the emerging academic discussion on continuous change 
management within dispersed teams. Our findings are 
also relevant to managerial practice as they suggest how 
to facilitate the process of knowledge sharing in a team, 
thus improving its efficiency.

The last decade has seen a distinct increase in the 
frequency of the appearance of virtual teams within 
contemporary organisations1. There are a few con-
stituent parts which play a role in whether or not to 
choose team forms of work, for example, more com-
plex conditions of development, new requirements in 
competition, and a rise in both the number of innova-
tions, speed of changes and turbulent surroundings 
or technological advancement. Virtual teams are a 
phenomenon which joins people of disparate disci-
plines, functions or cultures. Those teams are created 
by cooperating individuals regardless of geographical 
distribution. Members of virtual teams communicate 

using information and communication technologies 
much more often than teams in face to face setting. 
They are obliged to act quickly and efficiently which, in 
turn, requires a high level of technological assistance. 
Because of that, technology has become absolutely 
indispensable in order for virtual teams to function. 
Various tools (video conferences, e-mails, on-line 
chatting or instant messaging) facilitate communica-
tion flexibility in virtual teams2, which in turn aids the 
process of making decisions; certain things are made 
easier, like cooperation, individual and team learning, 
and knowledge sharing.

Members of virtual teams establish business 
connections with individuals representing other 
cultures much better than at any time earlier. Cross-
cultural connections in culturally diverse teams are 
unavoidable and they affect the knowledge sharing 
process3. Employees, who are capable of sharing 
their knowledge with other members of their team 
are, in terms of cultural diversity, a rare, valuable and 
unique resource, which can affect the performance 
of a team and, in consequence, ensure its competi-
tive advantage. However, only few empirical studies 
have paid attention to virtual teams in the context 
of direct and indirect effect of sharing knowledge on 
team performance. The majority of analyses carried 
out to date concentrate on identifying the above-men-
tioned relation in traditional work teams operating in 
business organisations4. This study on the effect of 
knowledge sharing among the members of a virtual 
team on the performance of such a team aims to close 
the research gap in this field.

As knowledge might be seen as the key source 
of competitive advantage, the idea of its sharing in 
order to improve performance of a team becomes a 
priority5. In this context, the interest of researchers 
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shifted towards the internal change agent. Internal 
change agent support could potentially strengthen the 
relation between knowledge sharing among members 
of a virtual team and its performance. Internal change 
agents are members of the organisation, and so they 
know them and understand the way they work6. They 
could use their knowledge and the expertise they 
possess to help virtual teams through the processes 
of change, simultaneously facilitating knowledge 
sharing. Internal change agent’s role in increasing 
the efficiency of a team through creating conditions 
of knowledge sharing has a special meaning, because 
the increase in popularity of virtual teams does not 
mean that they are always beneficial7.

Unfortunately, there is none up-to-date research 
where researchers attempt to explain the relationship 
among knowledge sharing and support stemming 
from internal change agents and the performance of 
virtual teams. Thus, the analysis of the relationships 
among the mentioned constructs with the use of the 
moderation effect is the first research initiative of its 
kind in the context of virtual teams.

Because of that, the main goal of this research is 
to understand and explain the relationship between 
knowledge sharing within the virtual team versus 
virtual team performance in the conditions of a mod-
erating variable the assumed relation, that is, internal 
change agent support. This research aims to better 
understand the role of internal change agent in shap-
ing the performance of a virtual team.

Literature review

Knowledge sharing within virtual team and virtual 
team performance

Knowledge is a basic component of every organi-
sation. It is perceived as one of the most important 
sources of strong competitive advantage8. It also refers 
to virtual teams9, which became an indispensable ele-

ment of the worldwide economy quite abruptly. The 
fact that they are more and more common results 
from the benefits of virtual forms of cooperation. The 
benefits undoubtedly include the lack of geographical 
limitations when employing specialists of various dis-
ciplines and the ability to lower the costs both by an 
organisation creating a virtual team and by the mem-
bers of such a team. It also means more active ways 
of supporting creativity and originality of the whole 
team resulting in a higher level of innovativeness as 
well as better flexibility and efficiency in comparison 
to traditional teams10.

A virtual team, according to Jarvenpaa and Leidner11 
is a temporary, geographically dispersed, culturally 
diverse work group which uses electronic devices 
to communicate. Jarvenpaa and Leidner’s definition 
considers cultural diversity. Such a feature is indis-
pensable when one wants to explain the notion of 
a global virtual team. However, in this study the 
question of perceiving the term ‘virtual team’ does 
not include cultural diversity as one of the obligatory 
criteria of defining of such terms. Kanawattanachai 
and Yoo12 dealt with the problem similarly, deciding 
that virtual teams can be both global and domestic. 
When it comes to knowledge sharing within the team, 
such a notion should mean actions taken by members 
of a team in order to share acquired knowledge with 
another team members13, as well as the transfer of the 
category of the resource among the specific members 
of the team.

Knowledge sharing has been recognized a valuable 
immaterial resource, which is key to gain competitive 
advantage14. Apart from that, according to what Jar-
venpaa and Staples15 suggest, superiors cannot order 
their subordinates to share their knowledge. Subordi-
nates should also understand that knowledge sharing 
is not part of their duties, because such actions are 
voluntary and, according to Grant16, such actions can-
not be gratified because of their immaterial character. 
Meanwhile, knowledge sharing dramatically increases 
resources of virtual teams and, accordingly, an entire 

 6 N. Tichy, How Different Types of Change Agents Diagnose Organizations, „Human Relations” 1975, Vol. 28, No. 9,
pp. 771–799, http://dx.doi.org/10.1177/001872677502800901.
7 D.M. DeRosa, R. Lepsinger, Virtual Team Success: A Practical Guide for Working and Leading from a Distance, Jossey-Bass, 
USA 2010, pp. 3–14.
8 I. Nonaka, H. Takeuchi, The Knowledge-Creating Company, Oxford University Press, New York 1995.
9 S. Krumm, J. Kanthak, K. Hartmann, G. Hertel, What Does It Take To Be a Virtual Team Player? The Knowledge, Skills, 
Abilities, and Other Characteristics Required in Virtual Teams, „Human Performance” 2016, Vol. 29, No. 2, pp. 123–142, 
http://dx.doi.org/10.1080/08959285.2016.1154061.
10 G.R. Berry, Enhancing Effectiveness on Virtual Teams: Understanding Why Traditional Team Skills Are Insufficient, „ Journal 
of Business Communication” 2011, Vol. 48, No. 2, pp. 186–206, http://dx.doi.org/10.1177/0021943610397270.
11 S.L. Jarvenpaa, D.E. Leidner, Communication and Trust in Global Virtual Teams, „Organization Science” 1999, Vol. 10, 
No. 6, p. 792, http://dx.doi.org/10.1287/orsc.10.6.791.
12 P. Kanawattanachai, Y. Yoo, Impact of Knowledge Coordination on Virtual Team Performance, „MIS Quarterly” 2007,
Vol. 31, No. 4, p. 784.
13 S., S.H. Ho, I. Han, Knowledge Sharing Behavior of Physicians in Hospitals, „Expert Systems with Applications” 2003, 
Vol. 25, No. 1, pp. 113–122, http://dx.doi.org/10.1016/S0957-4174(03)00011-3.
14 R.M. Grant, op.cit., pp. 109–122. 
15 S.L. Jarvenpaa, D.S. Staples, Exploring Perceptions of Organizational Ownership of Information and Expertise, „ Journal of 
Management Information Systems” 2001, Vol. 18, No. 1, pp. 151–183.
16 R.M. Grant, op.cit., pp. 109–122.
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organisation benefits from it. Consequently, it re-
duces the time devoted to trial and error methods17. 
The intellectual strength of such teams is dispersed 
specialized knowledge and the ability to put together 
the experience of different individuals in order to 
create common knowledge18. If one is a member of 
a virtual team and is able to use the knowledge of 
other members, he or she can develop his or her own 
knowledge. In addition, according to the assumptions 
of the transitive memory theory19 a team functions 
better, if members are conscious of both knowledge 
and experiences of other members of a team. Moreo-
ver, the research results of Jarvenpaa and Majchrzak20 
prove that knowledge on ‘who knows what and who 
knows who knows’ is essential within a team.

Within virtual teams, it is possible for individuals 
from different parts of the world to cooperate using 
the knowledge they have acquired and present their 
own point of view. The more effective the knowledge 
sharing will be among them, the better they can 
perform their tasks21. Some of the problems may be 
their reluctance to share this resource with other 
members of a team and the lack of trust connected 
for the most part with the danger of ‘stealing’ the 
acquired knowledge and using it by the potential 
competitors22. Due to the fact that knowledge shar-
ing affects the performance, reluctance to share it 
can threaten a team’s existence. Knowledge sharing 
is a factor that plays a significant role in creating 
team’s performance, which has been observed in 
traditional teams23. Thus an attempt to recognize 
and explain the relationship between knowledge 
sharing and performance in virtual teams plays a 
vital role because knowledge in this respect is scant 
and incomplete.

The results of contemporary research show that 
knowledge sharing among members of global vir-
tual teams is a mediator of relationships between 
diversity and satisfaction of working in such teams. 
Global virtual team member satisfaction and global 
virtual team performance were the two constructs 
comprising global virtual team effectiveness24. The 
proposed research model considered performance, 
and none of the tested hypotheses referred to the 
relationship between knowledge sharing and this 
variable. Nevertheless, the analysis of descriptive sta-
tistics shows that knowledge sharing is statistically 
significant correlated by a moderately strong and 
positive relationship with the global virtual team’s 
effectiveness. Kanawattanachai and Yoo (2007) do 
not concentrate on the knowledge sharing itself, but 
they draw attention to task-knowledge coordination 
as one of the dimensions of transactive memory 
systems. Task-knowledge coordination became less 
significant at the onset of 38 virtual teams’ exist-
ence. However, after eight weeks of observation, it 
emerged as a factor playing the key role in shaping 
the performance of the teams, at the same time 
mediating the impact of all the other constructs on 
the performance changes in time25. On the other 
hand, in previous, theoretical, discussions research-
ers described a concept of mutual knowledge, where 
they pointed to an existing research gap concerning 
the potential impact of mutual knowledge on a vir-
tual team’s performance26. They described mutual 
knowledge as the knowledge shared by individuals 
communicating with one another where each and 
every party knows that the knowledge is mutual.

In relation to the above, the following hypothesis 
has been formulated:

 17 C.P. Lin, To Share or Not to Share: Modeling Knowledge Sharing Using Exchange Ideology as a Moderator, „Personnel 
Review” 2007, Vol. 36, No. 3, pp. 457–475, http://dx.doi.org/10.1108/00483480710731374; C.P. Lin, Y.J. Wang, Y.H. 
Tsai, Y.F. Hsu, Perceived Job Effectiveness in Coopetition: A Survey of Virtual Teams within Business Organization, „Computers 
in Human Behavior” 2010, Vol. 26, No. 6, pp. 1598–1606, http://dx.doi.org/10.1016/j.chb.2010.06.007.
18 S. Gao, Y. Guo, J. Chen, L. Li, Factors Affecting the Performance of Knowledge Collaboration in Virtual Team Based on 
Capital Appreciation. „Information Technology & Management” 2016, Vol. 17, No. 2, pp. 119–131, http://dx.doi.org/10.1007/
s10799-015-0248-y.
19 J. Liao, N.L. Jimmieson, A.T. O’Brien, S.L.D. Restubog, Developing Transactive Memory Systems: Theoretical Contributions 
from a Social Identity Perspective, „Group & Organization Management” 2012, Vol. 37, No. 2, pp. 204–240, http://dx.doi.
org/10.1177/1059601112443976.
20 S.L. Jarvenpaa, A. Majchrzak, Knowledge Collaboration among Professionals Protecting National Security: Role of Transactive 
Memories in Ego-Centered Knowledge Networks, „Organization Science” 2008, Vol. 19, No. 2, pp. 260–276, http://dx.doi.
org/10.1287/orsc.1070.0315.
21 A. Malhotra, A. Majchrzak, Enabling Knowledge Creation in Far-Flung Teams: Best Practices For IT Support and Knowledge 
Sharing, „ Journal of Knowledge Management” 2004, Vol. 8, No. 4, pp. 75–88, http://dx.doi.org/10.1108/136732704
10548496.
22 P. Pinjani, P. Palvia, Trust and Knowledge Sharing in Diverse Global Virtual Teams, „Information & Management” 2013, 
Vol. 50, No. 4, pp. 144–153, http://dx.doi.org/10.1016/j.im.2012.10.002.
23 C.S. Long, W.K. Wan Ismail, S.M. Amin, The Role of Change Agent as Mediator In The Relationship Between HR Competen-
cies and Organizational Performance, International „Journal of Human Resource Management” 2013, Vol. 24. No. 10,
pp. 2019–2033, http://dx.doi.org/10.1080/09585192.2012.725080. 
24 P. Pinjani, P. Palvia, op.cit., pp. 144–153.
25 P. Kanawattanachai, Y. Yoo, op.cit., pp. 783–808.
26 A. Davis, D. Khazanchi, Does Mutual Knowledge Affect Virtual Team Performance? Theoretical Analysis and Anecdotal Evidence, 
„American Journal of Business” 2007, Vol. 22, No. 2, pp. 57–66, http://dx.doi.org/10.1108/19355181200700010.
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H1: Knowledge sharing within the virtual team will posi-
tively influence virtual team performance.

The role of internal change agent support
as a moderator

The development of team work may be part of 
far-reaching organisational changes. If it deals with a 
virtual team, advanced information and communica-
tion technologies play an important role27. Thanks to 
such technologies themselves, after considering their 
functional and technical complexity, such teams may 
be in a dynamically changing position. The changes 
that are the result of redesigning business processes 
and structures involve significant social redesign. 
Such changes are open to potential disturbances and 
dangers, so their reliable implementation requires 
understanding and familiarity with the processes of 
change28. The processes of changes do not always 
lead to the desired results. However, sometimes these 
changes tend to be inert and not forward-moving29. 
Considering this, the capacity to manage change 
becomes a key strategic capability, the development 
of which is largely dependent on the internal change 
agent support30. Because of that making use of an 
organisation employees’ potential through the in-
volvement of either an internal change agent in the 
process of changes or a team’s manager playing such 
a role can potentially increase the efficiency of leading 
the team through the intended changes.

Internal change agents are internal consultants 
employed by an organisation. Because of this, such 
individuals better understand their organisation 
and the way it functions, so they know what kind of 
changes is necessary and where they should be im-
plemented31. An internal change agent is believed to 
be a specialist in the scope of managing the change. 
The task of such individuals is to create conditions 
facilitating the process of implementing changes, sup-
port the realisation of such changes and assess their 
effectiveness. In other words they take up actions for 
changes to take effect and are responsible for provid-
ing conditions that would enable the desired changes 
to be effectively carried out32. Change agents generate 

proven and specifically prepared information on the 
basis of which they help make reasonable choices for 
those to whom the changes refer. They stimulate ac-
tive involvement of the team members and develop 
support for a change. Without it carrying out the 
change and achieving its permanent results would 
be very difficult if possible at all33. Consequently, the 
role of internal change agents in teams is to optimize 
actions of such teams considering the changes that 
take effect. They facilitate implementing effective 
changes and protecting team members from the side 
effects of such changes.

Changes that occur in and around contemporary 
organisations result in the change of conditions of 
team work, so the life cycle of a virtual team is dy-
namic and includes relatively strong phases of turbu-
lence. The projects being executed are in many cases 
highly complex. Very often, such projects turn out to 
be much more difficult than planned so it negatively 
affects the time necessary for carrying out planned 
work as well as the need to implement ongoing 
changes. Many times customers change their expec-
tations (also during the execution of the project) so 
unexpected problems occur randomly. Both feedback 
amplified by knowledge sharing among the team 
members and support from the internal change agent 
play a significant role in such cases34. They help teams 
overcome occurring problems efficiently and func-
tion effectively without any significant impact on the 
time and cost of the project’s execution. Because of 
that, the need to implement changes can occur when 
problems in functioning and cooperation appear. 
Changes in virtual teams are connected as well with 
the changeability of aims and high group dynam-
ics. Other generators of change are the willingness 
of further development and starting various new 
projects. Apart from many challenges connected with 
the necessity to implement changes, a virtual team 
faces a whole array of problems. In many cases, their 
source lies in weak social interactions, cultural dif-
ferences (observable in the style of communication, 
hierarchy of values or the way work is conducted), 
low dynamics of non-verbal communication, limited 

 27 Y. Tong, X. Yang, H.T. Hock, Spontaneous Virtual Teams: Improving Organizational Performance Through Information 
and Communication Technology, „Business Horizons” 2013, Vol. 56, No. 3, pp. 361–375, http://dx.doi.org/10.1016/
j.bushor.2013.01.003.
28 P.J. Jackson, Organizational Change and Virtual Teams: Strategic and Operational Integration, „Information Systems 
Journal” 1999, Vol. 9, No. 4, pp. 313–332, http://dx.doi.org/10.1046/j.1365-2575.1999.00066.x.
29 K. Lewin (ed.), Field Theory in Social Science: Selected Theoretical Papers by Kurt Lewin, (UK edition published 1952, 
Dorwin Cartwright [ed.]), Tavistock, London:1951, pp. 228–229.
30 A.F. Buono, K. Subbiah, Internal Consultants as Change Agents: Roles, Responsibilities and Organizational Change Capacity, 
„Organization Development” 2014, Vol. 32, No. 2, pp. 35–53.
31 H. Pathak, Organisational Change, Pearson Education, New Delhi 2011, pp. 117–139.
32 R.N. Ottaway, The Change Agent: A Taxonomy in Relation to the Change Process, „Human Relations” 1983, Vol. 36, 
No 4, pp. 361–392, http://dx.doi.org/10.1177/001872678303600403.
33 A. Saka, Internal Change Agents’ View of the Management of Change Problem, „ Journal of Organizational Change Mana-
gement” 2003, Vol. 16, No. 5, pp. 480–496, http://dx.doi.org/10.1108/09534810310494892.
34 V. Peńarroja, V. Orengo, A. Zornoza, Sánchez J., Ripoll P., How Team Feedback and Team Trust Influence Information 
Processing and Learning in Virtual Teams: A Moderated Mediation Model, „Computers in Human Behavior” 2015, Vol. 48, 
pp. 9–16.
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trust and problems connected with monitoring and 
work supervision35. 

However, it is known that team work effectiveness 
is influenced by various changes36. Rarely are employ-
ees capable of absorbing a large number of changes 
within a particular period of time. It seems that the in-
volvement of an internal change agent can potentially 
increase the effectiveness of leading a team through 
the process of changes, thus improving the team’s 
performance. According to Gomez-Mejia et al. (2001) 
internal change agents have to take actions, which will 
make the workers feel more comfortable concerning 
the changes that take place37. Consequently, the inter-
nal change agent should assure proper communication 
among the employees38. The communication itself 
plays a vital role in the process of knowledge sharing. 
Liang et al. (2016) proved that communication signifi-
cantly affected on-line knowledge sharing. Members 
of virtual teams with high level of communication had 
significantly better knowledge sharing than members 
with medium or low level of communication39. Win-
kler and Chmielnicki also pointed to a strong relation 
between communication and knowledge sharing in 
multicultural teams40. 

Thus, it is crucial for an internal change agent take 
care for effective communication in a virtual team, be-
cause such communication shapes online knowledge 
sharing. So, the internal change agent’s support can 
be seen as the variable which is chronologically ear-
lier in relation to knowledge sharing. That is why the 
internal change agent’s support will appear before the 
emergence of relation between an independent vari-
able and a dependent one. Thus, assuming that there 
is a certain correlation between knowledge sharing 
and a virtual team’s efficiency, such a correlation will 
depend on the strength and direction of an internal 
change agent’s support. The internal change agent 
is assumed to be a moderator of relation between 
knowledge sharing and a virtual team’s performance. 
It can be expected that in the analyzed case a mod-
eration effect will take place. Therefore, the strength 
and direction of the relation between two variables 
(dependent and independent) will change depending 

on the level of the third variable – the internal change 
agent’s support. The moderator, which is the causa-
tive regulator of changes, will make it possible for the 
cause and effect hypothesis to be tested.

Assuming that knowledge sharing plays a sig-
nificant role in shaping the effectiveness of a vir-
tual team, support from an internal change agent as
a factor strengthening this relation seems exception-
ally important. Based on this, a hypothesis has been 
formulated:

H2: Internal change agent support will moderate the 
relationship between knowledge sharing within the 
virtual team and virtual team performance

Therefore, to test hypotheses stated, the authors 
developed a model presented in following section. 

Measurement model

This study tries to explain the relationship between 
knowledge sharing in a virtual team and the perform-
ance of such a team, while considering an internal 
change agent support. On the basis of the results of 
the analyses, verification of components of the con-
ceptual model and the relationships between them 
will be carried out (Figure 1).

The exogenous latent variable is knowledge shar-
ing within the virtual team and the endogenous 
latent variable is the virtual team performance. The 
relationship between the variables will be analysed 
in the context of moderation effect. The authors 
assume that the moderator (change agent support) 
changes the strength of a relationship between exog-
enous and endogenous latent variables in the model.
A dependent variable is the performance of a virtual 
team, whereas an independent variable is knowledge 
sharing among members of a virtual team. 

This study deals with the problem of causality.
A theoretical model has been built, which aspires to 
explaining the examined phenomenon and its em-
pirical verification with the use of Structural Equation 
Models (SEM). By using such a model, it will become 

 35 P. Shachaf, Cultural Diversity and Information and Communication Technology Impacts on Global Virtual Teams: An Exploratory 
Study, „Information & Management” 2008, Vol. 45, No. 2, pp. 131–142, http://dx.doi.org/10.1016/j.im.2007.12.003; 
S. Sarker, M. Ajuja, S. Sarker, S. Kirkeby, The Role of Communication and Trust in Global Virtual Teams: A Social Network 
Perspective, „Journal of Management Information Systems” 2011, Vol. 28, No. 1, pp. 273–310, http://dx.doi.org/10.2753/
MIS0742-1222280109; M. Hoegl, M. Muethel, Enabling Shared Leadership in Virtual Project Teams: A Practitioners’ Guide, 
„Project Management Journal” 2016, Vol. 47, No. 1, pp. 7–12, http://dx.doi.org/10.1002/pmj.21564.
36 B. Kożusznik, Kierowanie Zespołem Pracowniczym, PWE, Warszawa 2005; B. Kożusznik B., Zachowanie Człowieka 
w Organizacji, PWE, Warszawa 2007.
37 L. Gomez-Mejia, D. Balkin, R. Cardy, D. Dimick, A. Templer, Managing Human Resources (International Edition, 3rd 
edition), Prentice-Hall, Upper Saddle River, NJ 2001.
38 S.C. Long, W.K. Wan Ismail, S.M. Amin, op. cit., p. 2020.
39 C. Liang, C.C. Chang, W. Rothwell, K.M. Shu, Influences of Organizational Culture on Knowledge Sharing in an Online Virtual 
Community: Interactive Effects of Trust, Communication and Leadership, „ Journal of Organizational & End User Computing” 
2016, Vol. 28, No. 4, pp. 15–32, http://dx.doi.org/10.4018/JOEUC.2016100102.
40 R. Winkler, M. Chmielecki, Komunikacja a Dzielenie się Wiedzą w Projektowych Zespołach Międzykulturowych, „Zeszyty 
Naukowe Uniwersytetu Ekonomicznego w Krakowie” 2015, Vol. 3, No. 939, pp. 87–99, http://dx.doi.org/10.15678/
ZNUEK.2015.0939.0306.
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possible to carry out a multidimensional and mul-
tivariable precise analysis of empirical data, which 
refers to the examined aspects of reality. The method 
was selected because of the fact that SEM helps to: 
1) enrich the traditional research hypotheses with 
an aspect of causality, 2) confront the “theory” and 
“empiricism” more directly and effectively. The choice 
of the PLS-SEM (variance-based partial least squares 
technique) was driven by exploratory research objec-
tives and by ensuring convergence41. Moreover, this 
method copes better with multicollinearity between 
the construct’s indicators42. Richter et al.43 state that 
the PLS-SEM should have a higher priority on the in-
ternational research agenda, as it copes with changing 
and complex research environments.

Data collection

The objects of the research are virtual teams cre-
ated within information technology industry. In spring 
of 2016, the empirical study was conducted. The focus 
was on IT-engineers working for contractors posting 
their outsourcing bids an online work platform. The 
typical bids present on the platform are software 
development, website development, mobile apps, 
and IT support. The authors chose IT-specialists as 
they are more likely to work in international virtual 
teams44. Such teams develop internal structures very 
dynamically, they create both the new ways of opera-

tion in IT solutions implementation conditions and the 
necessities of functioning in changeable and complex 
environments. As this platform does not provide the 
number of IT-specialists registered, we could not 
estimate the whole population. The authors posted 
a link on a message board three times to the online 
survey available for all registered users. Over four 
weeks 349 different users clicked on the link and we 
received 188 completed surveys. Each user was al-
lowed to take a survey only once, but he or she was 
able to continue the survey if interrupted. The total 
response rate was 53.87%.

The authors adapted scales from previous stud-
ies to measure knowledge sharing45, virtual team 
performance46 and the role of the change agent47. To 
measure the relationship between knowledge sharing, 
the efficiency of a virtual team and an internal change 
agent support a survey has been used. The five point 
Likert scale has been used in the research, ranging 
from “1: strongly agree” to “5: strongly disagree”. As 
all measures were reflective, they highly correlated. 
The authors asked responders to ‘think about a virtual 
team in which you currently spend the majority of 
your time’. Knowledge sharing has been measured 
using the tool designed by Staples and Webster48. The 
Cronbach’s alpha of the initial scale was 0.710. As the 
scale was reflective, and the item-to-total correlation 
of one item was low, the authors decided to delete one 
item (“People in my virtual team don’t keep their best 

Figure 1. Conceptual model of research

H2

Internal change
agent support

Virtual team performanceKnowledge sharing
within the virtual team H1

Source: own research

 41 K.G. Jöreskog, H.O.A. Wold, The ML and PLS Techniques for Modelling with Latent Variables: Historical and Comparative 
Aspects, [in:] H.O.A. Wold, K.G. Jöreskog, (eds.), Systems Under Indirect Observation, Part I, Amsterdam 1982, pp. 263–270; 
J.F. Hair, M. Sarstedt, C.M. Ringle, J.A. Mena, An Assessment of the Use of Partial Least Squares Structural Equation Modeling 
in Marketing Research, „ Journal of the Academy of Marketing Science” 2012, Vol. 40, No. 3, pp. 414–433, http://dx.doi.
org/10.1007/s11747-011-0261-6.
42 Ch.M. Ringle, M. Sarstedt, D.W. Straub, A Critical Look at the Use of PLS-SEM in MIS Quarterly, „MIS Quarterly” 2012, 
Vol. 36, No. 1, pp. 3–14.
43 N.F. Richter, R.R. Sinkovic, C.M. Ringle, C. Schlägel, A Critical Look at the Use of SEM in International Business Research, 
„International Marketing Review” 2016, Vol. 33, No. 3, p. 378, http://dx.doi.org/10.1108/IMR-04-2014-0148.
44 K.W. Rockmann, M.G. Pratt, Contagious Offsite Work and the Lonely Office: the Unintended Consequences of Distributed 
Work, „Academy of Management Discoveries” 2015, Vol. 1, No. 2, p. 152, http://dx.doi.org/10.5465/amd.2014.0016.
45 D.S. Staples, J. Webster, Exploring the Effects of Trust, Task Interdependence and Virtualness on Knowledge Shaing in Teams, „In-
formation Systems Journal” 2008, Vol. 18, No. 6, pp. 617–640, http://dx.doi.org/10.1111/j.1365-2575.2007.00244.x..
46 K.M. Chudoba, E. Wynn, M. Lu, M.B. Watson-Manheim, How Virtual Are We? Measuring Virtuality and Understanding 
Its Impact in a Global Organization, „Information Systems Journal” 2005, Vol. 15, No. 4, pp. 279–306, http://dx.doi.
org/10.1111/j.1365-2575.2005.00200.x.
47 M. Dückers, C. Wagner, P. Groenewegen, Developing and Testing an Instrument to Measure the Presence of Conditions 
for Successful Implementation of Quality Improvement Collaboratives, „BMC Health Services Research” 2008, Vol. 8, No. 1, 
pp. 1–9, http://dx.doi.org/10.1186/1472-6963-8-172.
48 D.S. Staples, J. Webster, op. cit, pp. 617–640.
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ideas to themselves.”), regarding the construct quality 
criteria and the content validity of the construct.49 
After deleting one item from the initial scale, the 
Cronbach’s alpha of 0.844 was reached. To measure 
the efficiency of a virtual team a tool designed by Chu-
doba et al.50 has been used. The Cronbach’s alpha for 
the original reflective scale with 10 items was 0.705, 
and the item-to-total correlation of the three items 
was low. The authors decided to delete these three 
items, without risking of changing the scale content.51 
Deleted items were: “Work is fairly distributed across 
the team”, “I really enjoy working with other team 
members”, and “Quality of deliverables is excellent”. 
The Cronbach’s alpha of the new scale was 0.859. In 
case of an internal change agent support the measure-
ment model developed by Dückers et al.52 was used,. 
The Cronbach’s alpha reached 0.899. The wording of 
the initial scale was modified to connect it to a role 
of the internal change agent in virtual team. 

As all latent variables in our study were collected 
from a single source, we needed to establish whether 
common method bias was an issue in our data. We fol-
lowed common recommendation through all research 
stages, including research design, data collection 
and the analysis phase53. In order to guarantee the 
research effectiveness and questionnaire quality, we 
conducted a pre-test with ten IT-specialists working 
for an international high-tech company from Germany 
(TecDAX-listed). At least, we made a formal question-
naire according to their suggestions. 

The analysis was carried out using IBM SPS Statis-
tics 23 and SmartPLS 354. To establish the discriminant 
validity of scales and to assess the potential influence 

of common method bias we performed a confirmatory 
factor analysis. In order to rule out issues of multicol-
linearity, we calculated the regression model55. Follow-
ing KMO and Bartlett’s test, high multicollinearity was 
not a problem in our data.

Results 

Within our total sample, 70.03% were men, and 
their average age was 31. The majority of our respond-
ents were located in the USA or India and collaborated, 
in total, with team members from more than 50 dif-
ferent nations from all over the word. Each responder 
works within the same virtual team in average since 
17.2 months (median: 12 months). The majority of 
respondents works in teams with three or more team 
members. Only 9% of respondents work in virtual 
teams within one country. Table 1 shows the descrip-
tive statistics for the latent variables in the study.

We calculated reliability and validity of the meas-
urement models using Crombach’s alpha, composite 
reliability, and AVE (average variance extracted). The 
threshold value for the first two indicators should be 
over 0.700 and for the AVE 0.500, as recommended 
by Fornell and Larcker56. Convergent validity has been 
established by the examination of factor analysis 
results displayed, as Table 2 shows. 

Each item was loaded above 0.500 to the related la-
tent variables and most indicator loadings were above 
0.70. Only two indicators showed lower loadings but 
as the corresponding constructs present satisfactory 
levels of internal consistency reliability and convergent 
validity, the analysis follows57 and retains the indica-

 49 R. Weiber, D. Mühlhaus, Strukturgleichungsmodellierung – Eine anwendungsorientierte Einführung in die Kausalanalyse 
mit Hilfe von AMOS, SmartPLS and SPSS, Springler Gabler, Berlin-Heidelberg 2014, pp. 127–172.
50 K.M. Chudoba, E. Wynn, M. Lu, M.B. Watson-Manheim, op. cit, pp. 279–306.
51 R. Weiber, D. Mühlhaus, op. cit., pp. 136–141.
52 M. Dückers, C. Wagner, P. Groenewegen, op. cit., pp. 1–9.
53 E.g: P.M. Podsakoff, S.B. MacKenzie, J.Y. Lee, N.P. Podsakoff, Common Method Biases in Behavioral Research: A Critical 
Review of the Literature and Recommended Remedies, „ Journal of Applied Psychology” 2003, Vol. 88, No. 5, pp. 879–
–903, http://dx.doi.org/10.1037/0021-9010.88.5.879; C.A. Schriesheim, K.J. Powers, T.A. Scandura, C.C. Gardiner, 
M.J. Lankau, Improving Construct Measurement in Management Research: Comments and a Quantitative Approach for 
Assessing the Theoretical Adequacy of Paper- and -Pencil Survey – Type Instruments, „ Journal of Management” 1993, 
Vol. 19, No. 2, pp. 385–417, http://dx.doi.org/10.1177/014920639301900208.
54 Ch.M. Ringle, S. Wende, J.M. Becker, SmartPLS 3. Bönningstedt: SmartPLS 2015, http://www.smartpls.com 
[29.09.2016].
55 J. Cohen, P. Cohen, S. West, L. Aiken, Applied Multiple Regression / Correlation Analysis for the Behavioural Sciences
(3rd edition), Erlbaum, London 2003.
56 C. Fornell, D.F. Larcker, Evaluating Structural Equation Models with Unobservable Variables and Measurement Error, „Journal 
of Marketing Research” 1981, Vol. 18, No. 1, p. 45, http://dx.doi.org/10.2307/3151312.
57 J.F. Hair, D.T.M. Hult, C.M. Ringle, M. Sarstedt, A Primer on Partial Least Squares Structural Equation Modeling
(2nd edition), Sage, Thousand Oaks.

Table 1. Descriptive statistics for latent variables

Latent Variable Mean Variance SD N of items

Knowledge Sharing (KS) 16.15 10.056 3.171 4

Virtual Team Performance (VTP) 23.46 36.368 6.031 7

Change Agent Support (CA) 19.95 18.992 4.358 5

Source: own research.
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tors. Accordingly, our measurement model has met 
requirements for internal consistency.

For the purpose of the globally evaluated struc-
tural model, a SRMR (standardized root mean square 
residual) was computed58. The SRMR allows assessing 
the average magnitude of the discrepancies between 
observed and expected correlations as an absolute 
measure of model fit criterion. SRMR in the model as 
represented in Figure 1, was 0.073. A value less than 
0.1 is considered a good fit59.

When the final power of the model is considered, 
the coefficient of determination – R2 for Virtual Team 
Performance was 0.161, indicating that 16.1% of vari-
ance is explained by the model. This coefficient is a 
measure of a model’s predictive power and ranges 
from 0 to 1, with higher levels indicating higher lev-

els of predictive accuracy. Hair et al. state that it is 
difficult to provide rules of thumb for acceptable R2 

values as this depends on the model complexity and 
the research discipline.60 Whereas R2 values of 0.2 
are considered high in disciplines such as consumer 
behaviour, in marketing research R2 values of 0.75 
can be described as substantial. Regarding the low 
complexity of the model and the explorative approach 
of the research, it is assumed that R2 values of 0.161 
indicate moderate predictive power of the model. 
Path coefficients (β) and t-values were calculated as 
shown in Table 3. Both the β and the R2 are sufficient 
for analysis, and β values between 0.10 and 0.30 yield 
meaningful interpretations61. Furthermore, the effect 
size (f2) in both cases has a medium impact on the 
virtual team performance62.

Table 2. Reliability and validity of measurement models

Latent Variable Factor loadings Cronbach’s alpha Composite 
reliability AVE

Knowledge Sharing (KS)
  KS2
  KS3
  KS4
  KS5

0.807
0.812
0.866
0.812

0.844 0.895 0.680

Virtual Team Performance (VTP)
  VTP1
  VTP2
  VTP3
  VTP4
  VTP6
  VTP7
  VTP9

0.821
0.798
0.786
0.579
0.645
0.722
0.721

0.859 0.887 0.531

Change Agent Support (CA)
  CA1
  CA2
  CA3
  CA4
  CA5

0.833
0.853
0.859
0.815
0.856

0.899 0.925 0.712

Source: own research.

 58 Ibid.
59 P.M. Bentler, D.G. Bonett, Significance Tests and Goodness-of-Fit in the Analysis of Covariance Structures, „Psychological 
Bulletin” 1980, Vol. 88, No. 3, pp. 588–606.
60 J.F. Hair, D.T.M. Hult, C.M. Ringle, M. Sarstedt, op. cit, p. 199.
61 W.W. Chin, The Partial Least Squares Approach to Structural Equation Modeling, [in:] G.A. Marcoulides (ed.), Modern 
Methods for Business Research, Erlbaum, Mahwah, NJ 1998, p. 11; J.B. Lohmöller, Latent variable Path Modeling with Partial 
Least Squares, Physica, Heidelberg 1989, p. 60.
62 W.W. Chin, op.cit., p. 317.

Table 3. Significant testing results of the structural model path coefficients

Structural path β t-value p-value f2

Knowledge sharing -> Virtual Team Performance (H1) 0.278 3.054 0.002 0.041

Change Agent Support as Moderator (H2) 0.166 2.116 0.035 0.053

Source: own research.
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As the PLS-SEM does not assume that the data is 
normally distributed, we had to apply a bootstrap-
ping procedure to test whether coefficients such as 
outer weights, outer loadings and path coefficients 
are significant63. The bootstrapping procedure (1000 
bootstrap samples, no sign changes) provides the 
t-values for paths in the model (see Table 3). They 
support the model’s predictive relevance in terms 
of out-of-sample prediction, as they are higher than 
1.9664. Similarly, results from blindfolding with an 
omission distance of 7 yield Stone-Geisser’s values 
(Q2) above zero (0.063). 

The impact of the knowledge sharing on virtual 
team performance is positive and significant, as well 
the impact of the moderator (change agent support) 
on the relationship between the knowledge sharing 
and the virtual team performance (p < 0.05). The 
empirical results support all hypothesized path model 
relationships among the constructs. Most notably, 
change agent support moderates the relationship 
between the knowledge sharing in the team and 
the virtual team performance. The findings from the 
results of the path analysis are discussed in following 
section.

Discussion 

Fitting with existing previous studies, our results 
support the hypothesized relationships. This study 
contributes to the literature by analysing the change 
agent support on team performance in virtual setting. 
Although there are obviously other factors influencing 

the relationship, the knowledge sharing within the 
team is responsible for better team performance in 
terms of better trust, communication, team participa-
tion and coordination. The moderating role of change 
agent support is statistically significant but its impact 
is weak. To better comprehend the impact of modera-
tor, we present the simple slope plot in Figure 2. 

It visualizes the two-way interaction effect between 
the knowledge sharing (x-axis) and the virtual team 
performance (y-axis).The three lines represent how 
the variables influence each other depending on the 
levels of moderator. The middle line represents the 
relationship for an average level of the moderator 
variable change agent support (CA). The other two 
lines represent this relationship for higher (i.e., mean 
value of CA plus one standard deviation unit) and 
lower (i.e., mean value of CA minus one standard de-
viation unit) levels of moderator variable CA. Hence, 
higher levels of knowledge sharing go hand in hand 
with higher levels of virtual team performance. In 
addition, higher change agent support levels entail 
a stronger relationship between knowledge sharing 
and virtual team performance, while lower levels of 
change agent support lead to a weaker relationship 
between both constructs.

To extend the path analysis, an importance-per-
formance map analysis (IPMA) might be performed65. 
We run this analysis on the indicator level to identify 
relevant and more specific areas for improvement. The 
result of this analysis is shown in Figure 3. The x-axis 
represents the unstandardized total effects of mani-
fest variables on the target construct – virtual team 

 63 A.C. Davison, D.V. Hinkley, Bootstrap Methods and Their Application, Cambridge University Press, Cambridge 1997.
64 J.F. Hair, D.T.M. Hult, C.M. Ringle, M. Sarstedt, op.cit. 149–187.
65 Ibid., p. 276.

Figure 2. Simple slope plot for moderating effect

Source: own research.
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performance. Constructs with low importance are 
positioned on the left side of the importance-perform-
ance map. Although they show good performance, 
they have a low importance for the target variable 
VTP. The manifest variables on the right side of the 
map show the contrary in terms of importance for the 
virtual team performance. Hence, there is a relative 
high potential for improving the virtual team perform-
ance by improving the performance of constructs KS4, 
KS3, and KS5.

Value details of the IPMA are shown in Table 4.

Table 4. Importance-performance map for Virtual Team 
Performance with values of exogenous latent variable 
knowledge sharing

Manifest Variable Total effects Performance
on VTP

KS2 0.055 74.734

KS3 0.080 75.532

KS4 0.099 76.729

KS5 0.076 76.862

Source: 

These three relatively important indicators are: KS4: 
”People in my virtual team with expert knowledge are 
willing to help others in this team”, KS3: “People in my 
virtual team share their ideas openly”, and KS5: “My 
virtual team is good at using the knowledge/ideas of 
employees”. By improving knowledge sharing in the 
virtual team, even better virtual team performance 
might be expected. 

Managerial implications

The practical implication of the research carried 
out is to provide a leader of a virtual team with an 
idea of how to perceive knowledge sharing in a team 
and actions taken up by an internal change agent in 
terms of the mechanisms that shape the effectiveness 
of a virtual team. Managers need to be aware of the 
meaning and the consequences of direct and indirect 
effect of internal change agent support activities on 
a team’s effectiveness. 

In order to fully use the potential of geographi-
cally dispersed members of a virtual team, an internal 
change agent should get acquainted with unique 
characteristic features of every one of them, which can 
potentially contribute to improving a team’s efficiency 
in the context of ongoing changes. Consequently, 
persuading each member of a team to present their 
knowledge and skills to other members will make 
it easier for an internal change agent to effectively 
manage the flow of the knowledge andfacilitate the 
process of knowledge sharing in a team, thus improv-
ing its efficiency.

One needs to remember that the role of an internal 
change agent should not be connected with prescrip-
tive and bossy managing of change. Internal change 
agents should, above all, support the process of 
knowledge sharing, and they should build the atmos-
phere of change in a team. Their task is to persuade 
members of a virtual team to learn from one another 
through knowledge sharing, because in this way they 
can increase the efficiency of the whole team.

Because knowledge sharing is the factor that fa-
cilitates building a high level of efficiency of a virtual 

Figure 3. Importance-performance map for Virtual Team Performance 
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team, an internal change agent should also encour-
age members of his/her team to create a knowledge 
repository in the virtual work space. Such a repository 
will enable other members of a team to access docu-
ments and resources. It will also be helpful in creating 
a culture of knowledge sharing.

Limitations and future research

There are some limitations to this study that con-
straint the generalizability of the results. Even though 
our respondents constitute a middle sample (N=188), 
no statistical generalizations can be made. Our sample 
includes only responders from one particular online 
work platform and only one industry (IT-support 
services). This industry is well known for its strong af-
filiation to knowledge and technology know-how and 
its transfer. Respondents working for other industries 
might apply different strategies to reach better virtual 
team performance. 

The other limitation of the study is that we have not 
checked how the bids from contractor to the virtual 
team are completed. It means that we do not know 
if our respondents work as freelancers or in small en-
terprises, which consist of our respondent and other 
virtual team members. Both the length of the stated 
relationship between team members and the low 
geographical dispersion of the team suggest that they 
are more probably engaged in more formal and long-
term relationships within a virtual team. But if they 
work as freelancers, according to Taylor and Boraie66, 
they might tend to share only minimum knowledge 
within a team, since it could erode the preservation of 
their livelihood. The future research should deal with 
this uncertainty and check if knowledge workers with 
a long-term contract with a company are more will-
ing to share knowledge within the virtual team, and 
what is the impact on virtual team performance in this 
setting. Moreover, the role of internal change agent 
could have a different focus, for example facilitating 
communication or diversity management.

Another potential limitation is that our analysis 
is based on self-reported behaviour and outputs. 
Thus, we cannot exclude self-satisfying or biased 
responses, since we do not know if a respondent is 
actually pushed to work in virtual teams, or whether 
– in the light of later satisfaction with the work in 
virtual team – just started to be thought of as a skilled 
virtual worker. 

For future research, it would be interesting to 
conduct a longitudinal study of virtual teams and the 
determinants influencing their economic success. The 
model could be expanded by adding financial success 
factors as well as considering the influence of the so-
cial networks of the virtual teams, social integration 
mechanism, and activation triggers. 

Moreover, it would be interesting to estimate the 

direct impact of the change agent support on knowl-
edge sharing in virtual teams. Although we have not 
hypothesized this relationship, our data shows the 
strong relationship between these both constructs. 

In sum, although this study allows no generaliza-
tions, it does appear to be worthy of further refine-
ment in understanding the complexities of the change 
agent’s role in virtual teams’ context.
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