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Abstract

This study focuses on contextual factors influencing employee inclusion at
work by examining how remote work shapes employees’ experiences of
inclusion and highlighting the role of leader behaviors. Given the unique
challenges remote work presents for both employees and leaders, we in-
vestigate its potential side effects on employee inclusion. Building on so-
ciometer theory, we argue that remote settings hinder the successful signaling
of inclusionary cues, thereby introducing a barrier to perceived inclusion
(i.e., belongingness and authenticity) for employees. Furthermore, we ex-
amine leaders’ virtual collaboration behaviors as a potential lever for miti-
gating adverse effects. Employing correlated random effects models, we test
our hypotheses with 500 employees of a large German company who par-
ticipated in four online surveys over the course of nine months. Our results
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show effects of remote work on belongingness but not authenticity. We
observed a negative within-person main effect between remote work in-
tensity and belongingness. However, leaders’ virtual collaboration behaviors
moderate this effect, and the negative relationship only persists when leaders
display a low average level of such behaviors. These findings suggest that
working more remotely is not necessarily associated with lower inclusion and
that a separate examination of belongingness and authenticity is necessary to
fully understand workplace inclusion. Our results have strong practical im-
plications and highlight the importance of leaders in maintaining inclusion
within teams, especially in remote work settings.
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Introduction

Ensuring that employees feel included in their work group is a challenge faced
by many modern organizations, especially against the backdrop of an in-
creasingly diverse society and, thus, a diverse workforce. While many ar-
guments support hiring diverse employees (e.g., social justice, the war for
talent; Kwon & Jang, 2022), research has shown that diversity brings not only
advantages but also challenges (e.g., more conflict in teams and organizations;
Kunze et al., 2011; Nishii, 2013). Therefore, diversity must be managed to
realize the full potential of a diverse workforce, specifically by ensuring that
all individuals feel included at work (Boehm & Dwertmann, 2015; Nishii,
2013; Shore et al., 2018). Current calls for fostering employee inclusion are
further supported by evidence that higher perceived inclusion is associated
with a wide range of positive work-related outcomes, such as productivity,
innovation, engagement, and job satisfaction (Chen & Tang, 2018; Chung
et al., 2020; Dwertmann & Boehm, 2016; Findler et al., 2007; Jansen et al.,
2014, 2016; Qi et al., 2019).

While these existing studies suggest that high employee inclusion is
important for the well-being of employees and their organizations alike (e.g.,
Chen & Tang, 2018), remote working arrangements can introduce new ob-
stacles for employees to feel included (e.g., Gajendran et al., 2024; Gajendran
& Harrison, 2007; Georgiadou et al., 2024; Schertler et al., 2024). Remote
work was exceptionally prevalent during the COVID-19 pandemic and recent
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data from the United States and Europe clearly show that the majority of
white-collar employees still work remotely on a regular basis and wish to
continue doing so (e.g., Ahrendt et al., 2025; Aksoy et al., 2025; Gallup, 2025;
Kunze & Hampel, 2025), even though prominent return-to-office mandates
suggest a different trend (e.g., Robinson, 2022; Wingard, 2024). Thus, remote
work is no longer a short-term fashion but is becoming a long-term working
arrangement in many organizations. Scholars now call for research on in-
clusive organizational behavior in remote work contexts (Georgiadou et al.,
2024), including how leaders should adapt their behaviors to foster inclusion
in these settings (Beijer et al., 2024).

The remote work context and its inherent reduced personal contact can
pose significant challenges for employee inclusion (Lauring & Jonasson,
2023). We know from the inclusion literature (Jansen et al., 2014) that social
cues, such as verbal and non-verbal signals, inform individuals of a group
whether they belong to the group (i.e., belongingness) and whether they can
show their authentic self (i.e., authenticity). These social cues help individuals
assess their inclusionary status within the group. In remote work settings, such
cues are less frequent and more ambiguous than in co-located environments
(Fiol & O’Connor, 2005), which may hinder employees’ experience of in-
clusion when working remotely. Indeed, studies have shown that high in-
tensity of remote work is associated with lower organizational belongingness
(Bartel et al., 2012; Vayre & Pignault, 2014), lower relationship quality with
co-workers (Gajendran & Harrison, 2007), and increased feelings of isolation
and loneliness (Bartel et al., 2012; Bollestad et al., 2022; Gajendran et al.,
2024; Mann & Holdsworth, 2003). These findings highlight the difficulty of
maintaining strong workplace relationships in remote settings. In line with
this, a recent longitudinal study found that employees who increased their
amount of remote work reported lower levels of workplace inclusion six
months later (Schertler et al., 2024).

Despite these challenges that working remotely can pose for employee
inclusion, they might not be absolute. Rather, other factors, such as the
behavior of the leader, have the potential to ensure inclusion even in remote
work settings. Leader behavior has been recognized a key antecedent of
workplace inclusion in general (Ashikali et al., 2021; Nishii & Leroy, 2022;
Randel, 2023; Randel et al., 2016; Roberson & Perry, 2022; Shore & Chung,
2022) and is especially relevant in remote work settings where leaders are
responsible for fostering inclusion among their locally dispersed employees
(Byrd, 2022). At the same time, remote work introduces new challenges for
leaders (Bell et al., 2023; Byrd, 2022; Henke et al., 2022; Liao, 2017;
Tonidandel et al., 2022), requiring them to adapt their collaboration behaviors
to virtual settings, for example, by adjusting how they communicate with
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employees (Beijer et al., 2024; Nyberg et al., 2021). As such, the extent to
which leaders demonstrate appropriate virtual collaboration behaviors can
impact how included their employees feel and may act as a buffer of adverse
remote work effects.

In this study, we investigate the role of virtual leader behavior for employee
inclusion in a remote work setting. Although the critical role of leaders is well
established in inclusion literature (e.g., Nishii & Leroy, 2022; Randel, 2023;
Roberson & Perry, 2022; Shore & Chung, 2022), it is somewhat overlooked in
the remote work literature. Given the high prevalence of remote work, it is
essential to understand how leaders contribute to employee inclusion in this
specific context. By focusing on virtual collaboration behavior, we examine a
specific type of leader behavior that is particularly pertinent to remote work
settings. Thereby, we contribute to a better understanding of how leaders can
foster inclusion in this specific context, going beyond existing approaches to
inclusive leadership. Furthermore, we measure leader behavior that can be
directly observed by employees instead of relying on assessments of broader
leadership styles, which have recently been criticized for confounding
leadership with value judgements (Fischer et al., 2024). Building on Jansen
and colleagues’ (2014) conceptualization of inclusion, we distinguish between
belongingness and authenticity and explore potential differences in how
leaders’ virtual collaboration behaviors relate to the two inclusion dimensions.
Thus, our study is relevant not only from a theoretical perspective but also in
practice, as it identifies potential challenges and opportunities for leadership
development programs aiming to promote inclusive workplaces in the modern
working world.

To conclude, our study offers multiple valuable contributions. First, we
examine how modern work settings impact employee inclusion, a perspective
that has been neglected in the inclusion field thus far even though remote work
and virtuality have the potential to pose significant challenges for employee
inclusion (Georgiadou et al., 2024; Lauring & Jonasson, 2023; Schertler et al.,
2024; Villamor et al., 2023). Second, we shed light on the leadership-inclusion
relationship in this context, by investigating a specific type of leader behavior
that is particularly pertinent to remote work settings rather than a broad
leadership style. Third, we apply a nuanced inclusion concept by differen-
tiating the two inclusion dimensions (belongingness and authenticity) and
examining how their relationships with remote work and the role of leaders for
these dimensions differ. Finally, our study responds to recent calls for
methodological advances in this field by (1) separating between-from within-
person effects in a large, longitudinal field sample (see Schertler et al., 2024)
and (2) measuring remote work as a continuous intensity rather than a binary
variable (see Gajendran et al., 2024).
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Theoretical Background

Employee Inclusion and Sociometer Theory

Following Jansen and colleagues’ (2014) conceptualization of inclusion, we
argue that perceived inclusion depends on a group’s willingness to include an
individual rather than on the individual’s self-identification with a group. The
foundation for understanding inclusion as something granted by the group lies
in sociometer theory (Leary & Baumeister, 2000), which assumes that em-
ployees continuously assess “the degree to which other people regard their
relationships with the individual to be valuable, important, or close” (Leary &
Baumeister, 2000, p. 9). From an evolutionary viewpoint, social relationships
are of high value for an individual’s survival, possibly prompting the de-
velopment of self-esteem as a sociometer in humans, enabling them to
maintain the necessary degree of social inclusion.

To understand the value others place on their relationship with an indi-
vidual, people need to constantly and automatically monitor their environment
for social cues that provide information about their inclusionary status (Leary
& Baumeister, 2000). Sociometer theory has received attention in the or-
ganizational behavior literature, mainly for examining the link between ad-
verse workplace behavior, employee self-esteem, and performance outcomes
(see Perinelli et al., 2022, for a review). These studies have shown, for ex-
ample, that a lack of belongingness resulting from adverse workplace behavior
is associated with reduced employee performance (Schilpzand & Huang,
2018).

In their original work, Leary and Baumeister (2000) viewed social in-
clusion primarily from a belongingness perspective. More recently, Howell
et al. (2019) proposed that sociometer theory applies not only to belong-
ingness but also extends to other psychological needs, such as the need for
autonomy. While this theoretical extension still awaits empirical testing, it
aligns with the work of Jansen et al. (2014), who conceptualize inclusion as a
two-dimensional construct: to experience inclusion in a group, individuals
must simultaneously feel that they belong to the group (i.e., belongingness)
and that they can show their authentic selves (i.e., authenticity). These two
aspects represent separate but related dimensions of inclusion, both of which
must be fulfilled for individuals to feel included (Jansen et al., 2014).

This notion aligns with other conceptualizations of inclusion that em-
phasize its two-dimensional nature, incorporating belongingness and the value
in uniqueness as necessary components for individuals to experience inclusion
(Shore et al., 2011). Furthermore, the concept of inclusion can be applied to
the workplace, with employee inclusion referring to the extent to which an
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employee feels included by their work group or team (e.g., Jansen et al., 2016,
2017; Martinescu et al., 2021; for reviews, see Randel, 2023; Rezai et al.,
2020).

Prior studies using this conceptualization of inclusion offer substantial
evidence of its beneficial relationship with key work outcomes. They have
shown that employees who feel more included report greater job satisfaction
(Jansen et al., 2014, 2016), experience more trust and positive mood (Jansen
et al., 2014), engage in more organizational citizenship behavior (Martinescu
et al., 2021), and are less frequently absent from work (Jansen et al., 2017).
While both belongingness and authenticity are associated with such positive
outcomes, they also explain distinct parts of the variance, as Jansen et al.
(2014) demonstrated in relation to trust, mood, and job satisfaction. Rengers
et al. (2019) further showed how minority employees can differ from the
majority group in their experiences of belongingness and authenticity. In
interviews with lesbian and gay employees, they found that despite high levels
of belongingness, some individuals felt that authentic expression was not
perceived as valued in the workplace.

Following this two-dimensional approach to inclusion (Jansen et al., 2014),
we aim to understand how remote work settings might influence whether
employees feel they belong in their team and whether they can show their
authentic selves.

Inclusion in Remote Work Settings

Even though working conditions have changed drastically over the past
decades, research on the consequences of contextual workplace factors on
employee inclusion is still scarce. However, whether employees feel included
might change with the context they work in such as the extent of remote work
and virtuality they experience (Lauring & Jonasson, 2023). A recent longi-
tudinal study showed that employees who had increased their amount of
remote work felt less included six months later (Schertler et al., 2024).
Notably, this negative effect was shown for both dimensions of inclusion, that
is, belongingness and authenticity and is likely due to reduced opportunities
for informal exchange and face-to-face communication (Schertler et al.,
2024), which is limited in remote work settings (Jamsen et al., 2022;
Mann & Holdsworth, 2003; Morrison-Smith & Ruiz, 2020; Vayre & Pignault,
2014), especially when employees work remotely intensively (Gajendran &
Harrison, 2007). Thus, the increased social distance, more formal commu-
nication, and less opportunities for spontaneous interactions that come with
virtual collaboration can hinder employees in feeling included within their
work group (Lauring & Jonasson, 2023).
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From a methodological perspective, Schertler et al. (2024) further showed
the potential pitfalls of neglecting between-person differences specific to this
research context. Their results uncovered a case of Simpson’s paradox (Kievit
et al., 2013; Simpson, 1951) in the relationship between remote work and
inclusion, showing a positive correlation at the between-person level but a
negative within-person effect. Importantly, the positive relationship at the
between-person level cannot be interpreted causally but potentially stems
from differences between individuals that need to be controlled for to obtain
unbiased results (Brzykcy et al., 2024; Hamaker et al., 2015). In the context
of remote work and inclusion, multiple between-person differences have the
potential to introduce bias into the analysis. For example, a positive
workplace culture can simultaneously increase the extent to which em-
ployees can work remotely and their perceived inclusion, leading to a
positive between-person correlation that does not necessarily correspond to
the underlying, causal mechanism between remote work and inclusion
(Schertler et al., 2024). Not only contextual differences are relevant, but
individual differences in personality or demographic characteristics (e.g.,
age) can also lead to such confounding effects that need to be controlled for
(Schertler et al., 2024). Thus, our analytical approach follows the sugges-
tions put forward by previous studies (e.g., Brzykcy et al., 2024; Schertler
et al.,, 2024) and specifically differentiates between-from within-person
variance, leading to within-person effects that reflect how intrapersonal
fluctuations in remote work intensity from a personal average are related to
an employee’s perceived inclusion.

Even though virtual communication tools are widely available and used in
today’s workplace, effective communication is still a major challenge within
remote work settings (e.g., Alsharo et al., 2017; Connelly & Turel, 2016;
Henke et al., 2022; Maurer et al., 2022; Morrison-Smith & Ruiz, 2020).
Specifically, virtual communication media typically have lower media rich-
ness than face-to-face communication. Media richness, as defined by media
richness theory (Daft & Lengel, 1986), consists of the following elements: (1)
the possibility of direct feedback; (2) the number of transmitted cues; (3) the
level of personalization; and (4) the variety in language use. Different means
of communication vary greatly in their richness. In face-to-face conversations,
which is typically seen as the richest form, a wide range of cues is available,
including verbal and non-verbal signals from one’s communication partner,
allowing personalized, natural language and immediate feedback (Daft &
Lengel, 1986; Ishii et al., 2019). In online settings, richness varies widely
(Daft & Lengel, 1986; Ishii et al., 2019), as communication media are used
differently by employees, ranging from written communication to video calls
that also allow for non-verbal cues.
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Nevertheless, even richer forms of online communication have limitations,
such as the camera frame usually capturing only the upper body, the restriction
of one speaker at a time, slight transmission delays, and the absence of other
cues such as interpersonal distance or physical contact that are available in
face-to-face meetings. Thus, while employees can now easily communicate
virtually when working remotely, interactions tend to be richer in social cues
and less ambiguous in face-to-face settings.

Importantly, not all tasks rely on rich communication, but the richness of
the communication medium should fit the task at hand (e.g., Bell &
Kozlowski, 2002; Daft & Lengel, 1986; Ishii et al., 2019; Kahai &
Cooper, 2003). Since individuals depend on social cues to assess their in-
clusionary status, as suggested by sociometer theory, rich communication
media are needed to transmit the cues required to experience inclusion. Media
richness theory also suggests that rich communication is better suited for tasks
with a high level of equivocality (Daft & Lengel, 1986; Ishii et al., 2019).
Given that social cues are often ambiguous and prone to misinterpretation
(Davis et al., 2016; Restrepo et al., 2024), assessing inclusion can be seen as a
highly equivocal task that requires rich communication to be achieved suc-
cessfully. As a result, virtual communication may pose a barrier to inclusion in
remote work settings.

Taking authenticity as an example, an employee might relate a personal
story from the weekend in a team meeting, using co-workers’ reactions to
assess whether the group values their authentic expression. In face-to-face
settings, these reactions could include friendly facial expressions and verbal
cues showing interest in the story, encouraging the individual to continue
sharing these personal aspects. While the employee could tell the same
personal story in a virtual meeting, other team members have only limited
ways to express their appreciation of the authenticity shown by their coworker.
For example, only one person can speak at a time, reducing the chances for
spontaneous verbal encouragement. Even if cameras are on, the camera frame
limits visible non-verbal cues, and some signals, such as physical distance,
cannot be conveyed at all. This makes it harder for the individual to evaluate
whether co-workers value their authenticity. As such, the same situation can
feel very different online compared to face-to-face. In particular, lean media
that lack non-verbal cues (e.g., email or phone calls/virtual call without video)
might prevent individuals from picking up the encouraging cues that affirm
their inclusion in the group.

Supporting this view, research with students has shown that richer com-
munication media are more likely to foster feelings of inclusion. For example,
Fleischmann et al. (2019) found a positive relationship between time spent in
online conferencing and perceived inclusion among students working in
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virtual teams. Similarly, Sacco and Ismail (2014) demonstrated in a laboratory
setting that face-to-face interactions satisfied students’ basic social needs,
including belongingness, more than instant messaging.

To conclude, because (1) experiencing inclusion relies on social cues (e.g.,
verbal and non-verbal feedback from colleagues) and (2) even relatively rich
virtual communication is constrained (e.g., no direct eye gaze, only one
speaker at a time), making it harder to convey such social cues, working more
remotely than usual reduces the availability and clarity of inclusionary signals
for a given employee. Accordingly, when an employee’s remote-work in-
tensity exceeds their own typical level, their perceived inclusion should
decline. This leads us to following hypothesis:

H1: Remote work intensity has a negative within-person effect on in-
clusion. When employees’ remote work intensity is above their personal
average, they perceive (a) less belongingness and (b) less authenticity.

Leaders’ Role for Inclusion in Remote Work Settings

There is unequivocal evidence in the literature that leaders shape how em-
ployees experience inclusion (e.g., Buengeler et al., 2018; Nishii & Leroy,
2022; Randel, 2023), leading to the introduction of inclusive leadership as a
leadership concept (Shore & Chung, 2022; Veli Korkmaz et al., 2022). Similar
to other leadership styles (e.g., authentic and ethical leadership), inclusive
leadership is a value-based, broad concept that can pose challenges for a valid
assessment in scientific studies. Fischer et al. (2024) showed that such positive
leadership styles conflate value-based judgment with actual leader behavior,
which undermines their validity for research endeavors. To avoid this pitfall,
the present study focusses on a specific type of leader behavior, virtual
collaboration behavior, that (1) is pertinent to inclusion in remote work
settings, and (2) can be more directly observed by employees. Another
challenge for the adequate assessment of leader behavior is that employee
characteristics such as gender, personality, and preferences for specific
leadership styles can influence employees’ assessment of their leader (e.g.,
Brandt & Laiho, 2013; Koch et al., 2015; Martinko et al., 2011). This serves as
further motivation for our analytical approach that controls for these con-
founding factors by differentiating between-from within-person effects.

The shift to remote work poses new challenges for leaders (Henke et al.,
2022; Liao, 2017; Tonidandel et al., 2022) and might make it more difficult for
them to ensure that followers feel included. To address these challenges,
leaders need to adapt their behaviors to the virtual context and support their
followers in using technology effectively (Beijer et al., 2024; Bell et al., 2023).
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For example, Nyberg et al. (2021) identified the need for continuous and
repeated communication as an important factor in maintaining high-quality
communication in remote work. In line with this, Gajendran and Joshi (2011)
reported that employees in virtual teams felt more included in decision-
making and identified more with their workgroup when they communicated
with their leader more frequently. Not only the frequency of communication,
but also the way the leader communicates is relevant. Leaders need to adapt
their communication behaviors to the remote work context by “establishing
the technology infrastructure; setting and reinforcing norms to promote ap-
propriate and consistent use of technology tools; and adapting followers’ use
of technology, as needed, over time” (Bell et al., 2023, p. 345). They can
practice such behavior by effectively using technology for virtual commu-
nication themselves and engaging virtually in a responsive and supportive
manner, for example by providing necessary information and giving feedback
(Hill & Bartol, 2016). Given that leaders can shape how team members
interact, we expect these behaviors to mitigate adverse effects of remote work
by facilitating the signaling of inclusionary cues, even when employees work
remotely.

The importance of relationship-oriented aspects of leadership in virtual
settings (e.g., Dulebohn & Hoch, 2017; Liao, 2017; Marlow et al., 2017) calls
for leaders to be aware of both the limitations and the advantages of com-
munication media to ensure successful interactions with their followers. For
example, Liao (2017) proposed in a conceptual paper on leadership in virtual
teams that leaders can support trust in virtual or hybrid teams by introducing
rich media for virtual collaboration and arranging face-to-face meetings on a
regular basis. Furthermore, interviews conducted by Beijer et al. (2024)
highlight that leaders need to engage in new techniques and technologies
to practice inclusive leadership in remote settings. Essentially, the leader acts
as a facilitator and role model who ensures the appropriate use of commu-
nication tools within the team (Beijer et al., 2024; Bell et al., 2023; Daft et al.,
1987; Henke et al., 2022; Liao, 2017).

Following sociometer theory, leaders are therefore expected to create
(virtual) environments that support the assessment of an individual’s inclu-
sionary status, as social cues are comparatively reduced in online commu-
nication compared to face-to-face interaction. For example, a leader could
demonstrate virtual collaboration behaviors by encouraging the use of con-
textual cues in meetings. Referring back to the personal story a team member
shares in a meeting, the leader might introduce a rule that everyone must
switch on their camera or encourage the use of reactions provided by the
communication tool (e.g., thumbs-up) to allow for more inclusionary cues to
be signaled, thereby alleviating the limitations of remote settings. Thus, we
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expect that leaders’ virtual collaboration behaviors buffer the negative rela-
tionship between remote work and inclusion, leading to the following
hypothesis:

H2: Leaders’ virtual collaboration behavior moderates the negative within-
person relationship between remote work and inclusion. When leaders
show more virtual collaboration behavior, their employees show no
negative within-person relationship between remote work and (a) be-
longingness as well as (b) authenticity.

Methods

Sample and Procedure

In total, 500 white-collar employees of a large German manufacturing
company were surveyed four times over a period of nine months as part of a
larger research project. Germany is an ideal setting for this study, as it rep-
resents one of the largest economies globally, with a high share of employees
who work remotely on a regular basis (Ahrendt et al., 2025; International
Monetary Fund, 2025). Throughout the data collection period, a long-
established, company-wide policy was in place granting white-collar em-
ployees (i.e., employees for who remote work is generally possible) a large
degree of autonomy regarding the extent and intensity of their remote work.
All employees who participated in the study were eligible for remote work
(most participants worked between 70% and 80% remotely).

Employees were invited to the study via the company’s intranet and
participated on a voluntary basis. The survey was completed as part of regular
work duties during normal working hours, and participants were not addi-
tionally compensated for their participation. The survey was administered by
an external IT service provider not affiliated with the company, and data
handling was performed by a third-party trustee in accordance with data
protection regulations.

The study was presented to the responsible ethics committee and was found
to be exempt from formal review and approval. Participants received detailed
information about the study before giving their informed consent to continue.
The survey contained the same set of questions at each of the four time points.
Furthermore, participants were asked whether they held a leadership position
themselves, and only employees without leadership responsibilities were
retained in the sample.

Repeated measurements were necessary to test the hypotheses using
correlated random effects (CRE) models (see Analytical Strategy). Therefore,
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employees who opted in to participate in this study were invited to answer an
online survey four times over the course of nine months. The time interval
between surveys was consistently three months. A three-month interval was
chosen to allow meaningful changes in the study variables to occur since our
analytical strategy relies on intrapersonal fluctuations.

The initial sample comprised 577 employees without leadership respon-
sibility who completed at least one survey. Only participants with at least two
repeated measurements were retained, resulting in the exclusion of 77 em-
ployees who failed to provide two measurements of all relevant variables.
Consequently, the final sample comprised 500 participants, of whom 328
(65.6%) identified as male and 172 (34.4%) as female. A total of 493 par-
ticipants responded to the first survey, 458 to the second, 380 to the third, and
336 to the fourth. The mean age was 41.20 years (SD = 9.07), and the average
organizational tenure was 13.81 years (SD = 9.07). These statistics are based
on the first available measurement per participant. For sample statistics by
measurement time see Appendix A, and for results of an attrition analysis, see
Appendix B.

The employees in the final sample included 477 German citizens (95%),
20 individuals with citizenship from another EU country (4%), and 3 indi-
viduals with non-EU citizenship (1%).

Measures

Remote Work. The intensity of remote work was measured following
Schertler et al. (2024) by asking participants to indicate their share of remote
work using the following question: “What percentage of an average working
week in the last four weeks did you work remotely during normal working
hours (e.g., at home, on the road, etc.)?” Participants responded using a
percentage scale ranging from 0 to 100. Decomposition of between- and
within-person variance showed sufficient within-person variation of remote
work over time (between-person variance: /CCI = 80.22%; within-person
variance: 1-ICC1 = 19.78%, SDwithin-person = 11.48).

Leader Virtual Collaboration Behaviors. Seven items based on Hill and Bartol
(2016) were used to assess leaders’ virtual collaboration behaviors as per-
ceived by employees. A German version of the items was obtained through a
forward-backward translation process (see Schaffer & Riordan, 2003). Since
the original scale was designed to measure virtual collaboration in general, the
item wording was adapted to refer specifically to their formal leader. For
example, the original item “Uses technology effectively to communicate
virtually with team members” (Hill & Bartol, 2016, p. 198) was modified to
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“My direct supervisor uses technology effectively to communicate virtually
with team members.” Responses were recorded on a five-point Likert scale
ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The scale showed
high internal consistency across all four measurement points (aT1 = .90,
aT2=.90,aT3 =.92, aT4 = .93). Please refer to the Appendix C for the results
from the exploratory factor analysis (EFA) conducted for this scale. Leader
virtual collaboration behavior showed sufficient within-person variation over
time (between-person variance: /CCI = 69.83%; within-person variance: 1-
ICC1 = 30.17%, SDwithin-person = 0.35).

Belongingness. Four items from the belongingness subscale of the Perceived
Group Inclusion Scale by Jansen et al. (2014) were used to assess employees’
perceived belongingness at work. These items measure the extent to which
employees feel that their team signals they are part of the group. Responses
were provided on a five-point Likert scale ranging from 1 (“strongly dis-
agree”) to 5 (“strongly agree”). An example item is “My team gives me the
feeling that I am part of this team.” The scale demonstrated high internal
consistency at all four measurement points (aT1 = .90, aT2 = .90, aT3 = .92,
aT4 =.92). A significant share of variance of belongingness was found to be
on the within-person level, aligning with our within-person focused analytical
approach (between-person variance: /CC/ = 65.74%; within-person variance:
1-ICC1I = 34.26%, SDwithin-person = 0.40).

Authenticity. Four items from the authenticity subscale of the Perceived Group
Inclusion Scale (Jansen et al., 2014) were used to measure employees’
perceived opportunity for authenticity at work. These items capture the degree
to which employees feel their team allows and encourages their authentic
expression. Responses were collected on a five-point Likert scale from 1
(“strongly disagree™) to 5 (“strongly agree”). An example item is “My team
allows me to be authentic. ” The scale showed high internal consistency across
all four measurement points (aT1 =.89, oT2 =.90, aT3 =.90, aT4 = .91). For
authenticity, a significant share of variance was found to be on the within-
person level (between-person variance: /CC/ = 60.88%; within-person var-
iance: 1-ICCI = 39.12%, SDwithin-person = 0.45).

Analytical Strategy

Prior to conducting the main analysis, we evaluated the longitudinal mea-
surement model for leader virtual collaboration behavior (seven items), be-
longingness (four items), and authenticity (four items) across the four
measurement points using confirmatory factor analysis (CFA). The single item
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measure for remote work was treated as observed and thus not included. CFA
was conducted in R with lavaan (version 0.6-19), utilizing robust maximum
likelihood estimation. The results of the CFA showed adequate model fit
(CFI=0.91, TLI=0.90, RMSEA = 0.05, SRMR = 0.08), supporting our chosen
measurement model. Constraining factor loadings (CFI = 0.91, TLI = 0.90,
RMSEA = 0.05, SRMR = 0.08) and intercepts (CFI = 0.91, TLI = 0.90,
RMSEA =0.05, SRMR = 0.08) over time lead to minimal changes in model fit,
indicating scalar measurement invariance over time.

The longitudinal structure of the data allowed for an advanced statistical
approach, specifically the use of CRE models (Antonakis et al., 2010, 2021;
Hoffman & Stawski, 2009; Wooldridge, 2010). This analysis allows for the
estimation of cleaner within-person effects by controlling for between-person
differences in the average level of the predictor variables through the use of
person-specific cluster means (i.e., Mundlak devices; Mundlak, 1978; Yang,
2022). The resulting within-person effects reflect the effect of an individual’s
deviations at single observations from their own mean levels of the predictor
across all observations and are thus independent of stable differences between
individuals (e.g., gender, personality, preferences; Hamaker et al., 2015;
Usami, 2021).

To assess whether it was necessary to use CRE models rather than simpler
random effects models in our sample, we tested the random effects assumption
by comparing fixed and random effects models, as recommended by
Antonakis et al. (2021). To meet the random effects assumption, the random
intercept (i.e., the cluster, level 2 effect) needs to be uncorrelated with the level
1 predictors (Antonakis et al., 2021). The significant results of the Hausman
test indicated that the random effects assumption was not met for either
belongingness (3> =29.85, df =3, p <.001) or authenticity (x> = 23.44, df =3,
p < .001), thereby supporting the use of CRE models in our analyses. The
models were estimated using the R package Ime4 (version 1.1-35.2) with
maximum likelihood estimation.

Parametric bootstrapping with 1,000 replications was applied to obtain
accurate standard errors and confidence intervals for the fixed effects. Ob-
servations with missing values were omitted from the analysis. For our model,
we used the scale averages of leader virtual collaboration behavior, be-
longingness, and authenticity respectively. Remote work was included as a
single-indicator measure. To facilitate the interpretability of interaction ef-
fects, all variables were grand-mean-centered prior to analysis. Separate
models were estimated for the two dimensions of inclusion, using belong-
ingness and authenticity as outcome variables, respectively. In these analyses,
repeated measurements (level 1) were nested within individual participants
(level 2).
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To test our hypotheses, we estimated within- and between-person com-
ponents of every effect in the model. Accordingly, person-specific deviations
of remote work intensity, leader virtual collaboration behavior, and their
interaction were introduced as level 1 predictors, capturing the within-person
variance. In addition, person-specific cluster means for remote work, leader
virtual collaboration behaviors, and their interaction were included as level
2 predictors, capturing the between-person components (Antonakis et al.,
2021; Hoffman & Stawski, 2009). These between-person components capture
time-invariant unobserved heterogeneity in the model, thus controlling for
intraindividual differences. The means were calculated by averaging each
participant’s repeated measures of the respective predictor variables over time.
Finally, the two between-within cross-level interactions were added to the
model (Schunck, 2013).

To ensure our results are not driven by confounders, we also ran our models
with a set of control variables. We used age (mean-centered), tenure (mean-
centered), and gender to control for demographic features. To control for time-
varying elements of leadership which might bias our results, we included
leader-member exchange (LMX; Liden et al.,, 1993). The use of control
variables did not alter our results. We provide the results with plots and tables
in the supplementary material (see the OSF repository: https://osf.io/gmynr/
overview?view_only=3af6a6794832407f9afe261a52c89167).

Results

For an overview of the descriptive statistics of the focal study variables and
pairwise correlation coefficients, see Table 1.

Hypothesis Testing

For a general overview of the estimated coefficients, please refer to Table 2
and Table 3. Hypothesis 1a stated that remote work and belongingness have a
negative within-person relationship. The CRE model yielded a significant
negative relationship (B = —0.03, SE =0.01, p = .027), providing evidence in
support of Hypothesis 1a.

Hypothesis 1b stated that remote work and authenticity have a negative
within-person relationship. In contrast to Hypothesis 1a, we did not observe a
significant within-person relationship between remote work and authenticity
(B =—-0.01, SE = 0.02, p = .692); therefore, Hypothesis 1b is not supported.

We performed likelihood ratio tests to assess whether introducing the
interaction terms significantly improved model fit. The test comparing Model
1 (dependent variable: belongingness, no interaction term) and Model 2
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(dependent variable belongingness, interaction terms included) yielded a
significant result (x> = 14.41, p = .006). In contrast, the likelihood ratio test
comparing Model 3 (dependent variable authenticity, no interaction term) and
Model 4 (dependent variable authenticity, interaction terms included) did not
yield a significant effect (x> = 6.80, p = .147). Therefore, adding an interaction
term between remote work and leader virtual collaboration behaviors im-
proved model fit for belongingness but not for authenticity.

As described in the methods section, our model splits up the interaction
term into within-, between, and cross-level components. As we investigate the
within-person effect of remote work on inclusion, we focus on the interactions
of within-person leader virtual collaboration behavior and between-person
leader virtual collaboration behavior on the within-person relationship of
remote work and inclusion. Hypothesis 2 states that leader virtual collabo-
ration behavior buffers the assumed negative within-person relationship of
remote work with (a) belongingness and (b) authenticity. The within-within
interaction term in both models yielded insignificant results (for belonging-
ness: B =—0.008, SE = 0.016, p = .612; for authenticity: B = —0.003, SE =
0.017, p = .866).

However, we observed a significant cross-level interaction term of within-
person remote work and between-person leader virtual collaboration behavior
(B =0.043, SE = 0.015, p = .005), supporting Hypothesis 2a. We tested the
lower and upper bounds of significance by applying the Johnson—Neyman
technique. The effect of remote work on belongingness was negative and
significant for values below 0.08 standard deviations above the mean. For
authenticity, we did not find a significant moderation effect of between-person
leader virtual collaboration behavior on the within-person effect of remote
work (B = 0.027, SE = 0.017, p = .106). Therefore, Hypothesis 2b is not
supported. Consult Figure 1 for a visual representation of the moderation
effects on belongingness and Figure 2 for a visual representation of the
moderation effects on authenticity.

Discussion

With this study, we set out to understand how employee inclusion can be
ensured in modern remote work settings, where direct face-to-face commu-
nication processes are less likely. A recent study (Schertler et al., 2024)
showed that high remote work intensity relates to lower inclusion over time
despite a positive between-person-level relationship. In line with this research,
we used longitudinal data and surveyed employees four times over the course
of nine months. This approach provided the necessary data basis to employ
robust statistical methods, namely, CRE models, that separating between-from
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Figure 1. Johnson-Neyman plot of the moderation effect of leader virtual
collaboration behaviors on the relationship between remote work and
belongingness. Values on the x-axis denote standard deviations of the moderator in
relation to the individual, person-specific mean

within-person relationships (Antonakis et al., 2021; Hoffman & Stawski,
2009). Although our study showed, in line with expectations, a significant
negative within-person effect of remote work on belongingness, the hy-
pothesized effect for authenticity was not found, thereby supporting Hy-
pothesis 1a but not 1b.

Furthermore, we investigated whether this negative effect could be miti-
gated by leaders’ virtual collaboration behaviors, as leaders act as facilitators
(e.g., Behrendtetal., 2017; Bell et al., 2023; Liao, 2017) and role models (e.g.,
Hunter et al., 2013; Yaffe & Kark, 2011) for employee behaviors. The analyses
revealed a significant moderating effect of the average, time-stable level of
leader virtual collaboration behavior regarding belongingness, but not au-
thenticity, thereby supporting Hypothesis 2a but not 2b. For belongingness,
the negative within-person effect of remote work only persisted when leaders
in general showed low levels of virtual collaboration behavior. In leaders with
high average levels of virtual collaboration behavior, increased remote work
intensity was no longer associated with reduced belongingness. At the same
time, we did not find the within-person deviations of leader virtual
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Figure 2. Johnson-Neyman plot of the moderation effect of leader virtual
collaboration behaviors on the relationship between remote work and authenticity.
Values on the x-axis denote standard deviations of the moderator in relation to the
individual, person-specific mean

collaboration behavior to be relevant for the moderation effect. That is, the
moderation is driven by the overall level of leaders’ virtual collaboration
behavior, while within-person deviations from the individual mean do not
moderate the within-person effect of remote work on inclusion. Together, our
findings offer valuable insights for theory and practice on employee inclusion
and how leader behaviors can mitigate the negative effects of remote work
intensity.

Theoretical Implications

In line with prior literature (Schertler et al., 2024), our results support the
notion that remote work settings hinder the perception of belongingness,
which is likely due to reduced communication richness in such settings. Our
results regarding belongingness are also in line with research on closely
related concepts that show that remote work is associated with greater per-
ceived isolation and loneliness (Bartel et al., 2012; Bollestad et al., 2022;
Gajendran et al., 2024; Mann & Holdsworth, 2003). Consistent with recent
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studies that highlight the need for context-specific investigations of inclusion
and leadership (Beijer et al., 2024; Georgiadou et al., 2024), we contribute to
the literature by shedding light on the role of leaders’ behavior in mitigating
the negative effect of high remote work intensity on employees’ sense of
belongingness. In cases where leaders generally exert high levels of virtual
collaboration behaviors, thereby supporting the signaling of inclusionary
social cues, remote work was no longer negatively associated with belong-
ingness. This suggests that signaling belongingness cues is also possible in
remote work settings but conditional on the appropriate use of technology and
communication by the leader (see Hill & Bartol, 2016). Thus, our findings
point to the pivotal role leaders play in overcoming challenges posed by
remote work. Our results also demonstrate that leaders need to show such
behaviors consistently to a high degree to successfully counteract adverse
remote work effects.

This study further contributes by showing that in remote work contexts,
different mechanisms may be at play for the two sub-dimensions of employee
inclusion: belongingness and authenticity. Regarding authenticity, our results
were contrary to our expectations and showed no negative relationship be-
tween remote work and authenticity and no moderating influence of leaders’
virtual collaboration behaviors. On the one hand, these results might suggest
that individuals do not rely on continuous signaling to assess whether they can
be authentic within a group, compared to how they assess belongingness.
Thus, our findings could indicate a potential need to refine the theoretical
foundation of Jansen and colleagues’ (2014) inclusion concept. On the other
hand, remote work may increase the overlap between home and work
identities (see Ebrahimi et al., 2020; Zhang et al., 2020), as it is often con-
ducted from home, where an employee might feel more room for authentic
expression. Recent work by Hardin et al. (2025) showed that remote work not
only poses challenges for relationship-building but also offers new oppor-
tunities to learn about co-workers in more spontaneous and non-work-related
ways (e.g., by glimpsing into their private living space or learning about their
family and pets). Their findings further showed that these experiences led
employees to perceive their remote-working colleagues as more authentic.
Although their study focused on the authentic expression of employees as
perceived by co-workers rather than the opportunity for authenticity relevant
to inclusion, their findings still highlight the potential of remote work settings
to offer more room for authenticity and autonomy.

These positive aspects, offering more opportunities for authenticity in
remote work settings, might offset the loss of other social cues due to reduced
communication richness. This reasoning aligns with a recent meta-analysis by
Gajendran and colleagues (2024), whose dual pathway model shows that
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higher remote work intensity is associated with both increased isolation and
increased perceived autonomy. Depending on the outcome, either one
pathway dominates or the two paths cancel each other out (Gajendran et al.,
2024). Given that the authenticity dimension in the inclusion concept relates to
individuals’ need for identity-related autonomy (Jansen et al., 2014), it is
plausible that increased perceived autonomy counteracts the isolation effect of
remote work when authenticity is the outcome, resulting in the null effect
observed in our study. Within the framework of Gajendran and colleagues’
(2024) model, it seems likely that the mechanism proposed in this paper,
namely, that the signaling of social cues is impeded in remote work settings,
mainly contributes to the isolation effect of remote work, while other
mechanisms may still offset these negative effects. Thus, further research is
needed to complete the picture of perceived inclusion in remote work settings,
especially with regard to authenticity.

Concerning authenticity, we show a limit to the role of leader virtual
collaboration behavior, as neither the general level nor the within-person
fluctuations of this leader behavior moderated the remote work-authenticity
relationship. This indicates that fostering authenticity in remote settings may
require levers beyond virtual collaboration behavior of the leader.

To conclude, we offer a novel perspective on the leadership—inclusion
relationship by building on the inclusion concept of Jansen and colleagues
(2014) in the remote work context and combining it with media richness
theory (Daft & Lengel, 1986). Our study highlights the crucial role of leaders
in creating remote environments that support the signaling of inclusionary
cues. Moreover, our findings reveal differences in the perception of be-
longingness and authenticity, pointing to promising directions for future
research.

Practical Implications

Given the relevance of inclusion in today’s diverse workplaces and the fact
that remote work has become an integral part of working life for many
employees, our findings carry highly relevant practical implications. On the
one hand, organizations and their employees should be aware of the chal-
lenges that come with remote work, specifically relating to employees’
feelings of belonging to a team. On the other hand, our findings highlight that
leaders can address these challenges by demonstrating appropriate virtual
collaboration behaviors. Here, organizations and leaders are called upon to
create work environments that actively encourage the signaling of inclu-
sionary cues. In remote work settings, the use of rich communication media is,
therefore, essential for maintaining employee inclusion. Organizations should
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foster the use of these tools by providing access to the necessary technology
and by training their leaders to use them appropriately, which has been
recognized as important for the future of remote working (Henke et al., 2022).

Furthermore, leaders should be aware of their pivotal role as facilitators of
inclusive work environments and act accordingly, for example, by introducing
and modeling rules for virtual communication (see Bell et al., 2023). Overall,
leaders are confronted with a range of challenges when leading virtually,
extending beyond the topic of employee inclusion (e.g., managing employee
performance and motivation; Bell et al., 2023; Henke et al., 2022). To
complicate matters, solutions to one problem may lead to issues in another
area. For example, a camera-on policy in virtual meetings might maximize the
inclusionary cues sent and, in turn, promote feelings of inclusion among
employees. At the same time, research has shown that such policies can
contribute to fatigue and emotional exhaustion (Johnson & Mabry, 2022;
Shockley et al., 2021). Therefore, leaders are required to navigate the ad-
vantages and disadvantages of virtual communication technologies (Henke
et al., 2022).

Acknowledging these complex challenges and responding to them is
highly relevant for organizations in the modern working world and should
inspire further research to provide organizations and leaders with evidence-
based recommendations for practice.

Limitations and Future Research

Even though our study has many strengths, such as longitudinal data col-
lection, field data with high external validity, and a focus on a specific type of
leader behavior, important limitations remain that further point to promising
avenues for future research.

First, studying a phenomenon within a single company provides some
advantages; for example, it allows us to rule out many sources of endogeneity
stemming from differences between companies. However, this approach
limits the generalizability of our results to the broader workforce. Notably, the
average level of remote work, the percentage of men, and the level of ap-
propriate leader virtual collaboration were high in the sample at hand. The
company in this study likely represents a case where remote work man-
agement is already well-developed. This further supports the robustness of the
study findings, as the current sample essentially constitutes an extreme case
for testing the hypotheses. Nonetheless, the results should be replicated in
other contexts with greater variance, preferably using representative sampling,
to validate their generalizability. Replicating the study in contexts with less
favorable remote work management might even uncover additional negative



Schertler et al. 25

effects of remote work that were not observable in this study context. Fur-
thermore, the male-dominated sample might explain the lack of significance in
our authenticity results, as Schertler et al. (2024) showed that a negative effect
of remote work on authenticity is only prevalent among women but not among
men. Additionally, even though our modeling approach reduced endogeneity
concerns, we cannot claim that the observed relationships are causal, as the
direction of the effects cannot be determined with the models used.

Second, we chose to measure the leader collaboration behaviors in this
study as perceived by individual employees. Thus, rather than examining
leaders’ intentions (Jacobsen & Begh Andersen, 2015), we focused on how
followers interpret their leaders’ behaviors and, therefore, opted to use fol-
lowers’ reports (instead of leaders’). Notwithstanding this, other operation-
alizations of leader behavior that do not rely on employee perceptions could
provide valuable insights. Future research could analyze the actual virtual
communication used by leaders to measure specific types of virtual leader
behavior more objectively, for example by making use of digital commu-
nication data to assess the frequency and content of virtual communication.
Furthermore, a comparison of intended leader behaviors with those perceived
by employees could enhance the understanding of which behaviors are ex-
perienced as most appropriate by team members. Such an in-depth analysis of
which virtual collaboration behaviors by the leader are most relevant for
experiencing inclusion as a team member is of high practical relevance and is
needed to provide specific recommendations for organizations and leaders.

Third, other aspects of leadership could prove relevant for ensuring in-
clusion in remote work settings. In this study, we focused on leader virtual
collaboration behaviors, which are not specifically aimed at inclusion but have
been found to be highly relevant in remote contexts (Hill & Bartol, 2016). In
recent years, inclusive leadership has gained considerable research attention as
one leadership style that specifically fosters feelings of belongingness and
value in uniqueness among employees (e.g., Nishii & Leroy, 2022; Randel,
2023; Randel et al., 2016; Shore & Chung, 2022; Veli Korkmaz et al., 2022).
However, research still lacks clarity regarding which specific leadership
behaviors are particularly relevant. In our research, we showed that leaders’
virtual collaboration behaviors matter. As remote work provides a new context
in which leaders exert influence, future research could explore how inclusive
leadership can be translated into virtual contexts and meet the demands of
hybrid teams.

Furthermore, we focused on leaders in formal leadership positions.
However, other team members may exert leadership without holding a formal
role (e.g., shared leadership, informal leadership based on seniority) and could
also contribute to establishing remote settings conducive to signaling
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inclusion. Thus, the role of informal leaders presents a viable question for
future research.

Finally, even though we examined leader behaviors as one important
moderator of the relationship between remote work and inclusion, other
moderators are likely and should be explored (e.g., personality; Parra et al.,
2022; Van Yperen et al., 2014; team-level diversity; De Jong et al., 2021). In
the context of diversity and inclusion, a focus on marginalized groups in the
workplace is warranted, as prior research suggests that remote work and
virtuality can serve as a double-edged sword for the inclusion of these groups
(e.g., people with disabilities; Klinksiek et al., 2023; and women; Schertler
et al., 2024; Villamor et al., 2023).

Conclusion

This study explored the role of leader behaviors in perceived inclusion among
employees working remotely. Inclusion was conceptualized as a two-faceted
construct, incorporating the dimensions of belongingness and authenticity.
Findings from our longitudinal field study showed that remote work intensity
and belongingness are negatively related only when leaders demonstrate lower
levels of appropriate virtual collaboration behaviors. For the second inclusion
dimension, authenticity, no negative relationship with remote work intensity,
and no moderating effect of leaders’ virtual collaboration behaviors were
observed. Overall, the study results highlight that remote work can pose
challenges to employee belongingness and that leaders can act as facilitators of
a work environment that supports the experience of inclusion in remote
settings. Our study offers valuable ground for future research and helpful
guidance for practitioners, underscoring the importance of equipping leaders
with the tools and training needed to lead effectively in remote work
environments.
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Appendix A

Table A. Sample Description for the Four Times of Data Collection (T1-T4)

Gender

Age Tenure Men Women

Time N M SD  Range M SD Range N % N %

Tl 493 4120 9.10 19-64 13.70 9.00 0-44 325 659% 168 34.1%
T2 458 41.00 9.00 19-64 13.70 890 0-44 304 66.4% 154 33.6%
T3 380 4090 9.00 19-64 13.80 890 0-44 247 65.0% 133 35.0%
T4 336 41.20 880 19-64 1390 890 0-43 214 63.7% 122 36.3%

Note. T1-T4 refer to the respective time points. M = Mean. SD = Standard Deviation.

Appendix B

We conducted an attrition analysis to test whether individuals who participated
more than once and thus were included in the sample (“stayers”) differed in
relevant variables from individuals that participated only once (“dropouts”). The
results showed small to medium differences between dropouts and stayers in
baseline belongingness and sex distribution and no differences in age, tenure,
remote work, leader virtual collaboration behavior, and authenticity. Table B gives
an overview of the results for the continuous variables age, tenure, remote work,
virtual leader behavior, belongingness, and authenticity. The significant difference
in baseline belongingness indicates that dropouts reported lower belonginess
compared to stayers. Regarding gender, the analysis showed that men were

Table B. Results of the Attrition Analysis, Comparing Stayers to Dropouts

Stayers Dropouts

M SD M SD p (t-test) SMD
Age 41.20 9.07 43.50 9.78 .060 0.25
Tenure 13.80 9.07 15.00 10.80 .345 0.13
RW 83.60 26.40 77.10 30.70 .082 —0.24
LvC 4.19 0.63 4.10 0.72 321 —0.14
BEL 4.0l 0.69 3.81 0.71 .020 —0.29
AUTH 4.00 0.74 3.84 0.90 .148 —0.21

Note. SMD = standardized mean differences; RW = remote work intensity (%); LVC = leader
virtual collaboration behavior (1-5); BEL = belongingness (1-5); AUTH = authenticity.
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overrepresented in the dropout group (stayers male: 65.6%, dropouts male:
80.5%; p(y*) =.013; SMD = 0.341). Given that the observed differences are small
to medium in effect size, and that we controlled for interindividual differences in
our models, the observed differences between stayers and dropouts are unlikely to
confound our study findings.

Appendix C

Based on Hill and Bartol (2016), we used seven items to measure leader virtual
collaboration behaviors in this study. To validate the adapted version of this scale,
we inspected scree plots and conducted an exploratory factor analysis (EFA) using
principal axis factoring with varimax rotation for all four measurements (T1-T4).
Given that (1) the scree plots showed a sharp decline followed by a flattening
trend after the first factor and (2) only one factor showed an eigenvalue greater
than 1 (see Figure C), a one-factor solution was specified in the EFAs. The results
from the EFAs showed that all items strongly loaded on one factor at each
measurement, with factor loadings ranging between .65 and .86. Communalities
ranged between .42 and .73, indicating that a substantial portion of variance in
each item was explained by the factor. The single-factor solution explained
between 57% and 66% of the total variance. See Table C for all factor loadings,
communalities, eigenvalues and proportion variances obtained in the analyses.

Scree plot T1 Scree plot T2

4 5 [ 7 1 2
factor number Tacton nurber

Scree plot T3 Scree plot T4

Figure C. Scree plots for the scale used to measure leader virtual collaboration
behaviors at all four times of measurement (T1-T4)
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Table C. Results of the EFAs, Testing the Single-Factor Solution, at all Four Times of
Measurement (T1-T4)

Tl T2 T3 T4
Factor Factor Factor Factor
ltem loading h?  loading h?>  loading h?  loading h?
Item | 0.68 0.46 0.65 042 0.71 0.50 0.80 0.63
Item 2 0.79 0.62 0.78 0.61 0.86 0.73 0.85 0.72
Item 3 0.82 0.67 0.82 0.67 0.83 0.69 0.84 0.71
Item 4 0.75 0.56 0.70 0.49 0.76 0.58 0.74 0.55
Item 5 0.74 0.54 0.72 0.52 0.80 0.64 0.80 0.64
Item 6 0.80 0.64 0.82 0.68 0.80 0.65 0.83 0.69
Item 7 0.73 0.54 0.76 0.57 0.74 0.55 0.82 0.67
Factor 4.03 3.97 4.34 4.6l
eigenvalue
Explained 0.58 0.57 0.62 0.66
variance

Note. h? = communality.
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