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Abstract

Drawing from team-level job demands-resources theory, we hypothesize that team
workload demands moderate the positive link between team boundary work
(i.e., boundary spanning and boundary buffering) and team effectiveness (i.e., team
innovation and team performance), such that boundary work is more beneficial for
team effectiveness when teams face higher team workload demands. Furthermore,
we predict that this interaction occurs through increased team vigor, where team
vigor is defined as an affective emergent state characterized by positive valences and
high activation levels experienced by team members. We largely find support for our
model across two field studies: a cross-sectional survey using three independent data
sources (89 automotive research and development teams, including 724 team mem-
bers, 89 team leaders and 18 managers) and a time-lagged survey using two indepen-
dent data sources (139 teams working in a Chinese utility company, including
640 team members and 139 team leaders). Our article contributes to team research
by broadening our understanding of when and how team boundary work is associated

with greater team effectiveness.

KEYWORDS

boundary buffering, boundary spanning, team boundary work, team innovation, team
performance, team vigor, team workload demands

associated with various measures of team effectiveness, such as
& Caldwell, 1992; Gibson &
Dibble, 2013), market performance (Morgan & Piercy, 1998), pro-

team performance (Ancona

Yan, 2009), self-organized (Yan & Louis, 1999), and network-
oriented than ever before (Cross et al., 2000; de Vries et al., 2014),
one topic of debate is how teams can meet the resulting challenges
through team boundary work, which is defined as team activities
that establish and maintain team boundaries as well as manage
interactions across those boundaries (Marrone, 2010). The extant
research on teams shows that team boundary work is positively

ject and product quality (Haas, 2006), team efficacy (Keller, 2001),
team and stakeholder satisfaction (Marrone et al., 2007), and team
innovation (Somech & Khalaili, 2014).

Although a large body of research supports the existence of this posi-
tive link between boundary work and team effectiveness (see Dey &
Ganesh, 2017, and Marrone, 2010, for reviews), research examining the
boundary conditions of this association is lacking (see Cummings, 2004;
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Faraj & Yan, 2009; Gibson & Dibble, 2013, for exceptions). Prior research
has indicated that teams differ markedly in the extent to which they bene-
fit from boundary work (Choi, 2002; Joshi et al., 2009) with some empirical
studies showing nonsignificant (Haas, 2006; Lewis et al., 2002; Sawyer
et al, 2010) or even negative relationships (Atuahene-Gima, 2003;
Hansen, 1999; Katz, 1982) between boundary work and team effective-
ness. Although boundary work offers significant advantages for most
teams (Cummings, 2004; de Vries et al., 2014; Marrone et al., 2007), it
may create labor-intensive disturbances in core team tasks for others. In
such cases, a team may experience reduced or no positive effects of
boundary work (Gibson & Dibble, 2013; Hansen, 1999; Katz, 1982;
Kianto, 2011; Sawyer et al., 2010) because the activities associated with
this work require substantial time and effort and may, thus, distract the
team from its primary tasks (Faraj & Yan, 2009; Gibson & Dibble, 2013;
Haas, 2006). Hence, the benefits of boundary work may not manifest
across all teams.

Furthermore, while the majority of studies find a positive relationship
between boundary work and team effectiveness (Ancona &
Caldwell, 1992; Dey & Ganesh, 2017; Joshi et al., 2009), the mechanisms
behind this positive association are not fully understood and the results
are equivocal. For example, Faraj and Yan (2009) theorize that boundary
work creates a sense of psychological safety, defined as the extent to
which team members feel they can take interpersonal risks and speak up
without punishment (Edmondson, 1999), and that this, in turn, contributes
to team effectiveness. However, contrary to their hypothesis, the authors
find that psychological safety does not mediate the proposed relationship.
Moreover, they do not find any other mechanism that explains the effect.
Other research has hinted that a more affective motivational mechanism
links boundary work and team effectiveness. Marrone et al. (2007), for
example, propose that team boundary activities may improve internal
team functioning by generating strong, positive emotional bonds among
team members. In line with this argument, Ancona (1990) finds in a qualita-
tive study that teams proactively engaging in team boundary activities
with external clients report higher levels of excitement than teams that do
not engage in such activities. As such, the extant work has hinted at—but
has not empirically tested—an affective mechanism that drives the impact
of boundary work on team effectiveness.

Thus, our research aims to shed light on the questions of when and
how team boundary work is effective. Drawing from team-level job
demands-resource (JD-R) theory (Ellis & Pearsall, 2011; Loi et al., 2016),
we examine a critical moderator of the relationship between boundary
work and team effectiveness—team workload demands defined as team
members' requirement to work hard and under high time pressure
(Janssen, 2001; Karasek, 1979; Sacramento et al., 2013). Specifically, we
develop theoretically derived hypotheses regarding how team workload
demands serve as a boundary condition of the relationship between
boundary work and team effectiveness. We predict that when team
workload demands are high, boundary work promotes and maintains
team vigor, an emergent, affective team state characterized by positive
valences and high activation levels (Russell, 1980; Shirom, 2003). By
helping teams acquire and protect resources that support team members
in achieving their goals and feel a sense of control and mastery, the com-

bination of boundary work and high team workload demands is related

to higher levels of excitement, liveliness, and enthusiasm. In turn, we pre-
dict that team vigor is positively associated with two indicators of team
effectiveness—team innovation (West & Wallace, 1991) and team per-
formance (Devine & Philips, 2001)—because team vigor encourages team
members to be more supportive, collaborative, and helpful within the
team (Barsade, 2002; Chi et al, 2011). In contrast, when workload
demands are low, the acquisition and protection of team job resources
through boundary work is not necessary and such work could distract a
team from its core tasks (Faraj & Yan, 2009; Gibson & Dibble, 2013).
Therefore, we expect boundary work in such a situation to be unrelated
to team vigor and subsequent team outcomes. Figure 1 offers an over-
view of our theoretical model.

Our article makes three contributions to the team boundary work and
the JD-R literature. First, we identify and test a critical boundary
condition—team workload demands—that influences when team bound-
ary work is beneficial for team effectiveness. Moving beyond previous
insights into the general effectiveness of boundary work, we respond to
Marrone's (2010, p. 931) call for research that examines “at a finer-grained
level how teams can most effectively carry out critical boundary spanning
processes.” This is important because knowledge about moderating fac-
tors is limited. In fact, most studies have paid “little attention [...] to explor-
ing contingencies” in the boundary work-team effectiveness relationship
(Marrone, 2010, p. 933; see also Choi, 2002; Faraj & Yan, 2009). Our
investigation highlights a crucial, yet neglected, contingency factor—team
workload demands—that provides new conceptual and empirical grounds
for organizing team boundary-work efforts to yield optimal effectiveness.

Second, we theorize and examine an important mediating
mechanism—team vigor—that explains how boundary work translates into
higher team effectiveness. In so doing, we unveil an affective motivational
mechanism underlying this relationship beyond the psychological-safety
effect proposed in prior research (Faraj & Yan, 2009). Our identification of
this mediating mechanism is important because such mechanisms are the
theoretical “cogs and wheels” that explain why two variables co-vary and
how the parts of a theoretical model relate to one other (Hernes, 1988,
p. 74). Moreover, an understanding of the mechanisms underlying the rela-
tionship between team boundary work and team effectiveness can help in
the design of interventions and the identification of boundary conditions
(e.g., team workload demands), thereby offering practical levers for taking
advantage of boundary work and designing boundary-work efforts in the
most advantageous way.

Finally, our research has implications for JD-R theory. A recent dis-
cussion in the JD-R literature at the individual level concerns whether
workload demands and resources have independent main effects
(referred to as “additive effect”) or an interaction effect (referred to as
“multiplicative effect”; Gonzalez-Mulé et al., 2021). Specifically, scholars
suggest that the additive effect is more prevalent than the multiplicative
effect at the individual level (Doef & Maes, 1999; Gonzalez-Mulé
et al., 2021). At the team level, we find support for a multiplicative effect,
whereby team workload demands strengthen the association between
boundary work, team vigor, and team effectiveness. As such, our
research points to the possibility that a multiplicative effect between
workload demands and job resources may be more likely at the team

level of analysis than at the individual level.
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FIGURE 1 A theoretical model of
team boundary work, team workload
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2 | THEORY AND HYPOTHESES

21 | Team boundary work

Scholars have focused on two types of team boundary work: bound-
ary spanning and boundary buffering (Cross et al., 2000; Faraj &
Yan, 2009; Somech & Khalaili, 2014). Boundary spanning refers to a
team's efforts to manage links with external stakeholders (Ancona &
Caldwell, 1992) by, for instance, seeking crucial information from out-
side experts, coordinating task activities with external parties,
bargaining and negotiating project scope with external stakeholders,
building alliances and coalitions with other groups, and managing
changing customer requirements (Faraj & Yan, 2009). Boundary buffer-
ing refers to a team's efforts to deal with external requests (Cross
et al., 2000). It includes, for instance, monitoring the information and
resources that external stakeholders request, sealing off the produc-
tive core of team activities, and reducing variability in inputs and out-
puts in order to allow the team to work free of interferences (Yan &
Louis, 1999). Studies show that both boundary spanning and bound-
ary buffering are related to team innovation
(Edmondson, 2003; Somech & Khalaili, 2014) and team performance
(Bresman, 2010; Gibson & Dibble, 2013). We conceptualize team
boundary work as an upstream driver of resources but not as a

positively

resource per se. As such, boundary spanning and boundary buffering
are complementary team processes—boundary spanning increases the
resources available to the team, while boundary buffering protects
that pool of resources.

According to the team input-process-output model (Marks
et al., 2001, p. 357), team boundary work can be conceptualized as a
team process, defined as “the means by which members work
interdependently to utilize various resources, such as expertise, equip-
ment, and money, to yield meaningful outcomes.” The input-process-
output model further suggests that team processes, such as boundary
work, should be distinguished from emergent team states—the evolv-
ing cognitive, emotional, and affective qualities of a team (e.g., team
vigor) that “vary as function of team context, inputs, processes, and
outcomes” (Marks et al., 2001, p. 357).

Furthermore, we adapt the job-resource definition of individual-

level JD-R theory to the team level. Specifically, team job resources

,///

are those physical, social, psychological, or organizational aspects of
the team's tasks that intrinsically and extrinsically motivate team
members by helping them collectively achieve their work goals and
team tasks (Crawford et al., 2010; Demerouti et al., 2001).2 Individual-
level JD-R research has demonstrated that vigor is a core motivational
mechanism that explains how (and why) individuals' job resources
positively influence important outcomes, such as innovation (Hakanen
et al., 2008), personal initiative (Salanova & Schaufeli, 2008), and task
performance (Breevaart et al., 2016; for an overview, see Schaufeli &
Taris, 2014). Similar to prior team-level JD-R research (Ellis &
Pearsall, 2011; Loi et al., 2016), our team-level extension of JD-R the-
ory is based on the assumption of functional equivalence across levels
of analysis (Morgeson & Hofmann, 1999). Specifically, we expect the

relationships from JD-R theory to be similar across levels.

2.2 | Team boundary work and team vigor

221 | Boundary spanning and team vigor

We propose that boundary spanning is positively associated with
team vigor for two reasons. First, boundary spanning helps a team
gain additional job resources from its external environment. These
resources can be material, such as financial resources or equipment
(Ancona, 1990), or immaterial, such as project time or professional
feedback (Marrone et al., 2007). Furthermore, a boundary-spanning
team can make use of its members' informal social networks to
acquire and take advantage of external job resources by drawing from
their different professional and social backgrounds (Reagans &
Zuckerman, 2001). For instance, when a team member needs specific
information, boundary spanning can help establish a relationship with
an external party that may be able to provide such resource
(Bresman, 2010). Consequently, a team engaging in more boundary
spanning can more easily access external knowledge and resources,
which is associated with lower uncertainty regarding the team's exter-
nal inputs (Scott, 1998; Yan & Louis, 1999). Therefore, we expect
more boundary spanning to be associated with higher levels of enthu-
siasm, liveliness, and excitement about working on team tasks

(i.e., more team vigor).



“ | WILEY

LEICHT-DEOBALD ET AL.

Second, boundary spanning makes additional job resources avail-
able by helping team members influence important constituents both
inside and outside of their organization. Such politically influencing
activities may include building alliances and coalitions (Marrone,
2010), bargaining about the distribution of important resources
(Ancona, 1990), seeking information regarding the organization's polit-
ical and strategic terrain (Cross et al., 2000), presenting the team's
accomplishments in a favorable light (Ancona & Caldwell, 1992), nego-
tiating delivery deadlines for inputs and outputs in a product-
development process (Faraj & Yan, 2009), and gathering product feed-
back from customers (Ancona, 1990; Joshi et al., 2009). These activi-
ties help teams establish mutually beneficial and trusting relationships
with important stakeholders. By gaining access to such external job
resources through more boundary spanning, team members can suc-
cessfully navigate and coordinate their team tasks (Richter
et al., 2006) as well as obtain more external support, which reduces
their uncertainty about external stakeholders' expectations (Cross
et al., 2000; Friedlander, 1987). Therefore, we expect boundary span-
ning to be positively associated with team vigor:

Hypothesis 1a. Boundary spanning is positively associ-

ated with team vigor.

2.2.2 | Boundary buffering and team vigor

While boundary spanning increases the extent and breadth of team
job resources and reduces reducing a team's uncertainty regarding
external inputs, boundary buffering protects team job resources
and removes external pressures in two ways. First, boundary buff-
ering helps a team reject external requests when those requests are
not legitimate or may take away team job resources (Ancona &
Caldwell, 1988). This shields the team from external distractions
and interruptions (Faraj & Yan, 2009). Second, boundary buffering
protects important team job resources by reducing political pres-
sures from critical stakeholders (Ancona, 1990). Most organiza-
tional teams operate in an environment in which stakeholders, such
as upper management or other teams, attempt to shape the micro-
political agenda and influence parties to conform to their best
interests (Ancona & Caldwell, 1992). In this micro-political environ-
ment, boundary buffering helps a team reduce political pressure by
molding the opinions of those stakeholders and negotiating dead-
lines, project scope, and priorities (Cross et al., 2000). Higher levels
of boundary buffering may also help prevent the spread of negative
feelings generated through conflict with external stakeholders,
thereby shielding a team's attentional and emotional resources and
helping the team remove, deflect, or minimize irrelevant obstacles,
pressures, and issues unrelated to its tasks (Thompson, 1967;
Yan & Louis, 1999), contributing to higher team vigor. In sum, we
hypothesize:

Hypothesis 1b. Boundary buffering is positively associ-
ated with team vigor.

223 |
demands

The moderating effect of team workload

Although numerous empirical studies have illustrated a positive rela-
tionship between team boundary work and team effectiveness
(Bresman, 2010; DeChurch & Marks, 2006; Marrone et al., 2007),
other research has found that boundary work yields tangible
problems—and costs—that may attenuate its resource advantages
(Choi, 2002; Haas, 2006), resulting in nonsignificant (Haas, 2006;
Lewis et al., 2002; Sawyer et al., 2010) or even negative relationships
(Atuahene-Gima, 2003; Hansen, 1999; Katz, 1982). A core notion in
this perspective is that boundary work is effortful and time-consuming
and, thus, may distract a team from its internal activities and goals
(Gibson & Dibble, 2013; Haas, 2006; Sleep et al., 2015).

In this regard, an important characteristic of JD-R theory is the
concept of job demands. According to this theory, job demands, such
as time pressure or work overload, can enhance the benefit of job
resources. This is because the combination of job resources and job
demands can create a sense of challenge and stimulation, as people
may experience a sense of control and mastery in such situations
(Crawford et al., 2010; N. P. Podsakoff et al., 2007).2 Bakker
et al. (2010, p. 3), for example, argue that “enjoyment and commit-
ment will be highest when employees are confronted with challenging
and stimulating tasks, and have sufficient resources at their disposal.”
In extending these insights to the team level, Ellis and Pearsall (2011)
introduce a team-training program designed to provide job resources
by giving team members information regarding their teammates' roles
and responsibilities. They find that when team workload demands are
high, the team-training program decreases tensions among team
members, increases mental-model accuracy, and enhances informa-
tion allocation among team members. In contrast, when team work-
load demands are low, this type of training does not offer a resource

advantage.

224 | Moderating effect of team workload
demands on the association between boundary
spanning and team vigor

When boundary-spanning team members face high team workload
demands, they must garner sufficient resources to meet these
demands. As such, by acquiring resources, such as financial and
informational support, through boundary-spanning activities, team
members can better meet the challenge of high team workload
demands (Loi et al., 2016). Moreover, boundary spanning can also
help team members influence important stakeholders to better
manage such stakeholder relationships, which is especially crucial
when team workload demands are high. Therefore, we expect the
association between team boundary spanning and team vigor to be
more positive when team workload demands are high. In contrast,
when team workload demands are low, there is little need for
teams to expand their job resources pool. As such, the resources

acquired through boundary spanning may not translate into
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tangible assets and may even distract team members from meeting
task expectations (Faraj & Yan, 2009; Gibson & Dibble, 2013). As a
result, we expect boundary spanning to be unrelated to team vigor
when team workload demands are low. In sum, we offer the follow-

ing hypothesis:

Hypothesis 2a. Team workload demands moderate the
relationship between boundary spanning and team vigor,
such that the relationship is more positive when team

workload demands are higher.

2.2.5 | Moderating effect of team workload
demands on the association between boundary
buffering and team vigor

We similarly expect that, when a team faces high workload
demands, it is especially important for team members to protect
their job resources (Rai, 2018). Due to high team workloads, the
protection of team resources becomes especially critical. For exam-
ple, when team workload demands are high, external requests or
political pressures may take away team job resources that are cru-
cial for meeting high team workload demands. As such, when team
workload demands are high, boundary-buffering activities become
especially crucial to remove, deflect, or minimize irrelevant obsta-
cles, such as preventing interruptions from external constituents,
postponing prospective assignments or duties, shielding external
requests, or reducing external emotional disturbances (Guinan
et al,, 1998), thereby maintaining higher team vigor. In contrast,
when team workload demands are low, there is little need for a
team to protect its resources, and the costs of protecting its
resources through boundary buffering may even offset its potential
benefits (Haas, 2006; Sherman & Keller, 2010). As a result, the ben-
efits associated with the protection of team job resources through
boundary buffering are unlikely to translate into team vigor. There-
fore, we hypothesize the following:

Hypothesis 2b. Team workload demands moderate the
relationship between boundary buffering and team vigor,
such that the relationship is more positive when team

workload demands are higher.

2.2.6 | Consequences of team vigor for team
effectiveness

According to JD-R theory, vigor is an important precursor of individual
innovative behavior (Hakanen et al, 2008) and performance
(Breevaart et al., 2016). Consistent with this perspective, we propose
that team vigor is positively related to two indicators of team effec-
tiveness: team innovation and team performance. First, team innova-
tion is “the intentional introduction and application within a team, of

ideas, processes, products, or procedures new to the team, designed

to significantly benefit the individual, the team, the organization, or
wider society” (West & Wallace, 1991, p. 303). It is characterized by
high levels of cognitive and behavioral complexity, as it involves both
the development of novel ideas, which requires openness and creativ-
ity (Lee et al., 2018; Tu et al., 2019), and the implementation of those
ideas, which requires stamina, persistence, and a willingness to act
(Forgas & George, 2001). Team vigor is likely to be particularly critical
for these team processes, as research suggests that vigor is likely to
enhance both the number of innovative ideas (Atwater &
Carmeli, 2009) and the implementation of those ideas (Christian
et al, 2015). Second, team performance refers to the quantity and
quality of team outputs (Hackman, 1987; Marrone et al., 2007). We
chose team performance as an indicator of team effectiveness
because team vigor should excite team members and provide them
with additional persistence to perform well on team tasks.

Past research on teams and helping behaviors suggests that team
members who share positive affective experiences are more commit-
ted to their teams (Chi et al., 2011) and exhibit more helping behav-
iors (Barsade, 2002) than team members who have not had such
experiences. Furthermore, Barsade and O'Neill (2014) find that when
team members experience companionate love—feelings of affection,
compassion, and tenderness—for teammates, their team is more likely
to exhibit higher levels of teamwork and intragroup cooperation.
Given these insights, we propose that higher levels of job-related
team vigor help team members become more collaborative, which
leads to the development and implementation of novel ideas as well
as a higher quality and quantity of team outputs. Moreover, owing to
the sense of activation, team members should have more stamina and
persistence to implement novel ideas and, in general, perform better
than in teams with low levels of job-related team vigor
(Barsade, 2002; Chi et al., 2011).

Empirical support in this regard comes from research linking
group positive affect (a concept related to team vigor), team inno-
vation, and team performance (Barsade & Knight, 2015). For exam-
ple, in a laboratory experiment involving 67 temporary
undergraduate work groups, Grawitch et al. (2003) found that when
teams experience positive affect similar to job-related team vigor,
they are more likely to perform better in creative production tasks.
Similarly, through an experiment involving 72 preexisting work
groups, Rhee (2006) demonstrated that shared positive group
affect enhances positive social interactions among team members
and, ultimately, increases team creativity. In addition, in a longitudi-
nal field study, Knight (2015) surveyed 381 members of 33 teams
participating in an international, team-based competition at a mili-
tary academy. He found that positive group affect is associated
with more team experimentation, novel ideas, and innovative
approaches to tasks. This empirical work at the team level is further
supported by individual-level research suggesting that positive
affect encourages a cognitive processing style that is characterized
by high levels of playfulness and creativity as well as a willingness
to explore novel ideas, processes, and solutions, all of which con-
tribute to innovation (e.g., Madrid et al., 2014, 2016). Finally, in a
meta-analysis that included 39 primary studies, Knight and
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Eisenkraft (2015) reported a positive association between group

positive affect and team performance. In sum, we hypothesize:

Hypothesis 3 (3a and 3b). Team vigor is positively asso-
ciated with: (a) team innovation and (b) team performance.

Given the overall model that underlies our research, we also spec-
ify two moderated mediation hypotheses that link team boundary
work, team workload demands, team vigor, and team effectiveness.
Specifically, we propose that team workload demands moderate the
association between boundary work (i.e., boundary spanning and buff-
ering) and team vigor (H2a and H2b), and that the benefits of team
vigor are positively related to both team innovation and team perfor-
mance (H3a and H3b). More specifically, we propose the following

conditional indirect effects:

Hypothesis 4 (4a and 4b). Team workload demands
moderate the positive mediated relationship between
boundary spanning and (a) team innovation and (b) team
performance (via team vigor), such that the positive indi-
rect relationship is more pronounced when team workload

demands are higher.

Hypothesis 5 (5a and 5b). Team workload demands
moderate the mediated positive relationship between
boundary buffering and (a) team innovation and (b) team
performance (via team vigor), such that the positive indi-
rect relationship is more positive when team workload

demands are higher.

2.3 | Overview of studies

We tested our theoretical model across two studies comprising two
samples from: (a) a multinational automotive firm in Germany and (b) a
utility company in China. In Study 1, we examined the effects of team
boundary work, team workload demands, and team vigor on team
innovation using three separate sources to avoid common method
bias. In Study 2, we addressed several limitations of Study 1 by mini-
mizing reverse causality, using team performance as an outcome vari-
able, and conducting our study in China to enhance the
generalizability of our model to other cultural settings.

24 | Study 1: Methods

241 | Sample and procedure

We collected data from research and development (R&D) teams in
a multinational automotive company based in Germany. These
teams were particularly suitable for our investigation of team
boundary work because team members had to work within a highly

interconnected, project-based organizational design that involved

interaction with the external environment. As such, they had ample
opportunities for team boundary work. Team leaders interacted
regularly with the team members and were closely involved in task
accomplishment. Prior to the data-collection process, the head of
the R&D Department sent emails to all employees, which encour-
aged their participation in the study and included a link to the ques-
tionnaire. The email highlighted the importance of the study for the
company and assured the employees of the confidentiality of their
responses. Three weeks after the data collection started, the head
of R&D sent a reminder email to nonrespondents. To further moti-
vate participants, we provided each R&D team with a written
report of the results shortly after the survey and offered train-
the-leader workshops to provide team leaders with an opportunity
to learn how to lead effectively.

We collected data from three different sources to reduce com-
mon method bias (P. M. Podsakoff et al., 2003). First, we gathered
surveys on boundary spanning, boundary buffering, and team work-
load demands from team members. We reasoned that they were the
closest to their team boundary activities and team workload demands
and, thus, were best suited for evaluating these constructs (Mathieu
et al., 2008). Second, we asked the leaders of each team to rate team
vigor to allow for a conservative test of the interaction between team
boundary activities and team workload demands on team vigor and to
avoid a possible common-source bias (P. M. Podsakoff et al., 2003).
As team leaders had ongoing interactions with the team members,
they represented external agents who had the closest proximity to
the team and were, therefore, better suited for providing a more accu-
rate assessment than a self-report. Finally, we gathered data on team
innovation from 18 managers on the next hierarchal level who over-
saw the team leaders. Each of these managers rated, on average, 4.94
teams (SD = 2.96).

242 | Sample

We distributed surveys to 102 teams (1119 team members, 102 team
leaders, and 22 managers). Our final sample consisted of 89 teams
with matched responses between team leaders and team members
(724 team members, 89 team leaders, and 18 managers), resulting in a
response rate of 87% of the teams (65% for team members, 87% for
team leaders, and 82% for managers).* The mean intrateam response
rate was 73%. The majority of team members were male (91%) and
held a university degree (93%). The average team member was
between 36 and 40 years old and had worked for the company for
12.86 years (SD = 10.40 years). Almost all participants' first language

was German.

243 | Measures
Unless otherwise stated, all items were captured on a Likert-type
scale ranging from (1) “strongly disagree” to (5) “strongly agree.” All of

the materials were presented in German. Two independent bilingual
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researchers translated the items from English into German and then
translated them back into English (Brislin, 1986).

Boundary spanning

We used a four-item measure developed by Faraj and Yan (2009) to
measure team boundary spanning. A sample item is: “To what extent
does the team encourage its members to solicit information and
resources from elsewhere in and/or beyond the division?” Items were
captured using a Likert-type scale ranging from (1) “to a very small
extent” to (5) “to a very large extent.” One item (i.e., “To what extent
does the team depend on information and resources actively solicited
by team members, that is, information and resources beyond what
comes through official channels?”) produced an initially low alpha
coefficient of 0.53 for the scale. Hence, we excluded this item from

further analysis.

Boundary buffering

We measured boundary buffering using the four-item scale found in
Faraj and Yan (2009). A sample item is: “To what extent are outside
pressures deflected or absorbed so that the team can work free of
interference?” Items were captured using a Likert-type scale ranging

from (1) “to a very small extent” to (5) “to a very large extent.”

Team workload demands

We adapted items from existing measures (Bakker et al., 2003;
Beehr et al., 1976) to assess team workload demands in the context
of R&D teams. Our measure comprised three items with the stem
“Members of this team ...” and continued as follows: (1) “continu-
ously perform their work under high time pressure,” (2) “regularly
perform their work at their limits because of their high workloads,”
and (3) “have so much work to do that they are often overstrained.”
These items are in line with prior work that conceptualizes high
workload and time pressure as challenge demands (Crawford
et al., 2010 p. 837).

Team vigor

We measured team vigor using five items representing positive emo-
tional valence and high activation levels from Van Katwyk
et al.'s (2000) job-related affective well-being scale. These five items
had the stem “People in my work group...” and continued as follows:
(1) “feel excited in their jobs,” (2) “feel enthusiastic in their jobs,”
(3) “feel energetic in their jobs,” (4) “feel inspired in their jobs,” and

(5) “feel ecstatic in their jobs.”

Team innovation

We measured team innovation using a nine-item scale developed by
Janssen (2001). This scale built on Kanter's (1988) model of different
development stages in the innovation process. Three items referred
to idea generation (sample item: “This team creates new ideas for
improvement”); three items referred to idea promotion (sample item:
“This team mobilizes support for innovative ideas”); and three items
referred to idea realization (sample item: “This team transforms inno-

vative ideas into useful applications”).

Controls

We controlled for several factors that might influence team vigor and team
innovation. First, we measured team size using archival data on the number
of employees per team, as prior research has found larger team size to be
associated with more team innovation (Hulsheger et al., 2009). Second,
we included a measure of team longevity, which we measured as the aver-
age number of years that team members had worked on the team
(Katz, 1982). Past research suggests that members with greater longevity
are less likely to think critically, less willing to challenge the status quo, and
more inclined to adhere to group think, all of which might hinder team
innovation (West & Anderson, 1996). Third, we controlled for demographic
team faultlines, or the hypothetical dividing lines that split a team into rela-
tively homogeneous subgroups based on team members' demographic
attributes (Thatcher & Patel, 2012). We calculated demographic faultlines
based on the attributes of age and gender using an algorithm developed
by Shaw (2004). Prior research has shown that demographic faultlines hin-
der intrateam communication and, thus, reduce team innovation (Y. Chen
et al., 2009). Finally, we added team psychological safety as a control vari-
able using Edmondson's (1999) seven-item scale, as prior research has pro-
posed that boundary work enhances the feeling of team psychological
safety, which increases team effectiveness (Faraj & Yan, 2009). Our results
hold without the inclusion of the control variables (Becker, 2005; see
Table A1).

244 | Analytical strategy

Aggregation statistics

To justify the aggregation of boundary spanning, boundary buffering,
and team workload demand ratings to the team level, we computed
within-group interrater agreement (r,g James et al, 1993) and
intraclass correlation (ICC) values. Boundary spanning had a median
r'wg Value of 0.74 with ICC [1, 2] values of 0.10 and 0.47, respectively.
Boundary buffering had a median r,g value of 0.77 with ICC [1, 2]
values of 0.18 and 0.63, respectively. Team workload demands had a
median r,g value of 0.76 with ICC [1, 2] values of 0.25 and 0.72,
respectively. These values provide adequate support for aggregation
to the team level (James et al., 1984).

Path modeling with sampling weight procedure
We conducted our analysis using Mplus 84 (Muthén &
Muthén, 1998-2017). Given the nested nature of our data structure
(i.e., teams nested within team leaders, who were nested within man-
agers), we employed a sampling weight procedure (referred to as a
complex algorithm in Mplus) that adjusted the standard errors of the
estimates and the chi-squared statistics of the analysis
(Asparouhov, 2006). This sampling weight procedure allowed us to
use bootstrapping for the indirect effects, which is not feasible for
multilevel models in Mplus (Asparouhov, 2006).

Prior to the analysis, we tested the discriminant validity of our
five main variables (i.e., boundary spanning, boundary buffering, team
workload demands, team vigor, and team innovation) with a confirma-

tory factor analysis (CFA) using the same sampling weight procedure
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described above (Asparouhov, 2006). To form three parcels of items
as indicators for team innovation, we averaged the three items of
each sub-dimension as recommended by Bagozzi and Edwards (1998).
The five-factor measurement model exhibited an acceptable fit to the
data (42 [125] = 21871, p<0.001;
[CFI] = 0.89, Tucker-Lewis index [TLI] = 0.86; root mean square error

comparative fit index
of approximation [RMSEA] = 0.09, standardized root mean square
residual [SRMR] = 0.08; see Table A2), suggesting that our five vari-
ables are empirically distinct. All standardized factor loadings were sig-
nificant and above 0.40.

The independent variables were centered on the mean prior to
analysis to reduce potential problems of multicollinearity (Aiken &
West, 1991). To check for issues of multicollinearity, we examined the
variance inflation factor (VIF) of each independent variable. All VIF
values were less than 1.8, which is well below the cutoff of 10, indicat-
ing that multicollinearity was not a problem in our analysis (Aiken &
West, 1991). Similar to the procedure for regression analysis outlined
by Aiken and West (1991), we first specified a path model without
the interaction terms to test the main effects (Table 2, Model 1). This
model was exactly identified (i.e., the number of free parameters
exactly equaled the number of known values). Hence, the overall
model fit could not be assessed with a chi-squared test. Next, we
added the interaction terms to inspect the incremental explained vari-
ance of the moderations (Models 2-4). These moderated mediation
models were also exactly identified.

Conditional indirect effects
To test the conditional indirect effects specified in H4a and H5a, we
computed 95% bias-corrected confidence intervals (Cls) with 1000 boot-
strapping resamples of these indirect effects (MacKinnon et al., 2004).
An indirect effect (a x b) is significant at a 0.05 level when the 95% bias-
corrected Cls exclude zero.

When assessing indirect effects,

TABLE 1 Descriptive statistics and correlations (Study 1)
Variable Mean (SD) 1 2
Controls
1. Team size 11.40(5.36) —
2. Team longevity 6.87 (3.50) 0.36** —
3. Demographic team 0.12 (0.15) 0.31** 0.02
faultlines
4, Psychological safety 3.74(0.35) —-0.13 -0.09
Predictors
5. Boundary spanning 3.32(0.36) -0.10 -0.14
6. Boundary buffering 2.81(0.47) 0.04 -0.07
7. Team workload 3.66 (0.53) —0.24* —-0.02
demands
Mediating and dependent variable
8. Team vigor 3.68(0.48) —0.02 -0.01
9. Team innovation 3.97(047) -0.02 0.10

bootstrapping techniques are superior to the Sobel test because they are
nonparametric and, therefore, do not rely on the assumption of normal-
ity, which is generally violated when testing indirect effects (Preacher &
Hayes, 2008). Moreover, we applied the same sampling weight proce-
dure described above to account for the noninterdependence of team
innovation ratings (i.e., teams nested within team leaders, who were
nested within managers). In this procedure, bootstrapping was calculated
separately for each cluster to take the nested nature of the data into
account (Asparouhov & Muthén, 2010).

2.5 | Study 1: Results

2.5.1 | Research model

Table 1 shows the descriptive statistics, correlations, and alpha coeffi-
cients of each variable. H1a and H1b predict that boundary spanning and
boundary buffering are positively associated with team vigor, respectively.
We tested Hla and H1b with a mediation-only model. As shown in
Table 2 (Model 1), the coefficients of boundary spanning (5 = 0.34,
SE = 0.09, p < 0.001) and boundary buffering (5 = 0.31, SE = 0.10,
p = 0.003) were positive and significant. Hence, Hla and H1b are
supported.

H2a predicts that team workload demands moderate the rela-
tionship between boundary spanning and team vigor, such that
the positive relationship is stronger when team workload demands
are higher. As shown in Table 2 (Model 2), the coefficient for the
interaction between boundary spanning and team workload
0.27, SE = 0.08,
p < 0.001). Figure 2 shows the moderating effect of team workload

demands was positive and significant (8 =

demands on the association between boundary spanning and team

vigor. Simple slope analyses revealed that, at high levels of team

3 4 5 6 7 8 9
-0.12 (0.80)

-0.14 0.54*** (0.75)

—0.06 0.38*** 0.36™** (0.89)

-0.01 -0.06 -0.19 —0.57*** (0.93)

—0.06 0.13 —0.34** 0.30** -0.11  (0.7¢6)

—0.06 0.15 0.09 0.03 —0.02 0.22*  (0.83)

Note: N = 89 teams. Cronbach's alphas appear in parentheses across the diagonal.

*p < 0.05; ** p < 0.01; p < 0.001 (two-tailed).
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TABLE 2 Path model results for team vigor and team innovation (Study 1)
Model 1 Model 2 Model 3 Model 4
Mediation-only Moderated mediation Moderated mediation Moderated mediation
Predictor p p p p
Mediator variable: Team vigor
Controls
Team size 0.00 (0.11,0.991) -0.01 (0.11,0.936) —0.03 (0.11,0.806) —0.02 (0.11, 0.892)
Team longevity 0.01 (0.14,0.716) 0.04 (0.12,0.742) 0.06 (0.13, 0.630) 0.04 (0.12, 0.715)
Team demographic faultlines -0.01 (0.11,0.905) —-0.02 (0.11,0.866) —0.02 (0.11,0.853) —-0.02 (0.11, 0.855)
Team psychological safety -0.16 (0.15,0.141) —0.18" (0.11,0.086) —0.12 (0.10,0.208) -0.17 (0.11, 0.126)
Predictors
Boundary spanning (H1a) 0.34***  (0.09, 0.000) 0.37***  (0.10, 0.000) 0.34**  (0.08, 0.000) 0.37***  (0.10, 0.000)
Boundary buffering (H1b) 0.31** (0.10, 0.003) 0.29** (0.11, 0.009) 0.28** (0.10, 0.007) 0.29* (0.11, 0.007)
Team workload demands 0.12 (0.10, 0.263) 0.08 (0.11, 0.445) 0.15 (0.10, 0.125) 0.10 (0.11, 0.375)
Boundary spanning x team job 0.27***  (0.08, 0.000) 0.23* (0.10, 0.024)
demands (H2a)
Boundary buffering x team job — 0.21** (0.08, 0.005) 0.06 (0.12, 0.598)
demands (H2b)
R? 0.17 0.24 0.21 0.24
AR? interaction term 0.07** 0.04* 0.07**
Dependent variable: Team innovation
Controls
Team size -0.05 (0.09,0.576) —0.05 (0.08,0.588) —0.04 (0.09,0.633) —-0.05 (0.08, 0.563)
Team longevity 0.12 (0.08, 0.126) 0.13% (0.08,0.095) -0.12 (0.08,0.140) 0.13" (0.08, 0.104)
Team demographic faultlines —-0.03 (0.11,0.824) -0.02 (0.11,0.842) -0.02 (0.11,0.838) —-0.02 (0.11, 0.83¢)
Team psychological safety —0.20" (0.11.,083) -0.22* (0.11,0.042) 0.19F (0.11, 0.084) 0.23* (0.10, 0.024)
Boundary spanning —0.06 (0.14,0.660) —0.09 (0.12,0462) -0.07 (0.13,0.615) —-0.09 (0.13,0.459)
Boundary buffering -0.14 (0.12,0.237) -0.14 (0.12,0.221) -0.13 (0.12,0.250) -0.15 (0.12,0.207)
Team workload demands —0.08 (0.11,0471) -0.07 (0.11,0.527) -0.09 (0.11,0.422) —-0.06 (0.12,0.630)
Boundary spanning x team job -0.14 (0.09, 0.105) -0.16 (0.14, 0.228)
demands
Boundary buffering x team job —0.06 (0.09,0.495) —0.04* (0.14,0.782)
demands
Predictor
Team vigor (H3a) 0.24** (0.08, 0.004) 0.29** (0.09, 0.002) 0.26** (0.09, 0.006) 0.28** (0.09, 0.002)
R? 0.09 0.11 0.09 0.11

Note: Standardized path coefficients are reported. Values in parentheses are the standard errors and the exact p values.

Tp < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 (two-tailed).

workload demands (+1 SD), the slope was positive and significant
(B = 0.61, SE = 0.12, p < 0.001), whereas the slope was not signif-
icant (8 = 0.13, SE = 0.10, p = 0.202) at low levels of team work-
load demands (—1 SD). When compared to the mediation-only
model, the explained variance of team vigor significantly increased
by 7% in the moderated mediation model (Table 2, Model 2:
AR? = 0.07; p = 0.008).

In addition, we calculated exact regions of significance for
the interaction between boundary spanning and team workload
demands using 95% bias-corrected Cls and plotted the interaction
using a Johnson-Neyman plot (Johnson & Neyman, 1936) (see

Figure 3). We found that boundary spanning had a positive and

significant relationship with team vigor when the standardized
values of team workload demands were —0.60 or higher (the g at
this transition point was 0.16, Cl [0.002, 0.40]). The strength of
the positive association between boundary spanning and team
vigor rose to a g of 0.95 (Cl [0.52, 1.38]) when team workload
demands reached the maximum standardized sample value of
2.54. Moreover, when the standardized values of team workload
demands were below —0.60, boundary spanning had no signifi-
cant relationship with team vigor. As such, the link between
boundary spanning and team vigor was positive and significant
for 64 teams (72%) and not significant for 25 teams (28%) in our
sample. These findings support H2a.
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FIGURE 2 Moderating effect of team workload demands on the
relationship between boundary spanning and team vigor (Study 1)

H2b predicts that team workload demands moderate the relationship
between boundary buffering and team vigor, such that the positive rela-
tionship is stronger when team workload demands are higher. As shown in
Table 2 (Model 3), the coefficient for the interaction between boundary
buffering and team workload demands was positive and significant
(8 =0.21, SE = 0.08, p = 0.005). Figure 4 shows the moderating effect of
team workload demands on the association between boundary buffering
and team vigor. Simple slope analyses revealed that, at high levels of team
workload demands (+1 SD), the slope was positive and significant
(8 = 045, SE = 0.11, p < 0.001), whereas the slope was not significant
(8 =0.11, SE = 0.12, p = 0.378) at low levels of team workload demands
(—1 SD). When compared to the mediation-only model, the explained vari-
ance of team vigor significantly increased by 4% in the moderated media-
tion model (Table 2, Model 3: AR? = 0.04, p = 0.045).

We also calculated exact regions of significance for the interac-
tions between boundary buffering and team workload demands using
95% bias-corrected Cls and plotted the interaction using a Johnson-
Neyman plot (see Figure 5). We found that boundary buffering had a
positive and significant relationship with team vigor when the stan-
dardized values of team workload demands were —0.31 or higher (the
B at this transition point was 0.22, Cl [0.002, 0.43]). The strength of

0 = Effect

5.0
4.5 -
5 4.0 - |
e
T —e— Low team
E 15 " workload
g demands
----- High team
3.0 4 workload
demands
2.5

High boundary
buffering

Low boundary
buffering

FIGURE 4 Moderating effect of team workload demands on the
relationship between boundary buffering and team vigor (Study 1)

the positive association rose to a g of 0.77 (Cl [0.44, 1.08]) when team
workload demands reached the maximum standardized sample value
of 2.54. Moreover, when the standardized values of team workload
demands were below —0.31, team workload demands had no signifi-
cant relationship with team vigor. As such, the link between boundary
spanning and team vigor was positive and significant for 53 teams
(60%) and not significant for 36 teams (40%) in our sample. These
findings support H2b.

H3a predicts that team vigor is positively associated with team
innovation. As shown in Table 2 (Model 1), the effect of team vigor on
team innovation was positive and significant (8 = 0.24, SE = 0.08,
p = 0.004). Thus, H3a is supported.

H4a predicts that team workload demands moderate the medi-
ated effect of boundary spanning on team innovation through team
vigor, such that the positive indirect effect is stronger when team
workload demands are higher. As shown in Table 5, when team work-
load demands were high (+1 SD), the indirect effect through team
vigor was positive and significant (high: a x b = 0.23, CI [0.05, 0.51]).
In contrast, when team workload demands were low (—1 SD), bound-
ary spanning was unrelated to team innovation through team vigor
(low:a x b = 0.05 ClI [-0.05, 0.17]). Thus, H4a is supported.
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FIGURE 3 Johnson-Neyman plot of the interaction between

boundary spanning and team vigor (Study 1). Standardized effects and
standardized values of team workload demands
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FIGURE 5 Johnson-Neyman plot of the interaction between
boundary buffering and team vigor (Study 1). Standardized effects and
standardized values of team workload demands
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TABLE 3 Descriptive statistics and correlations (Study 2)

Variable Mean (SD) 1 2 3
Controls
1. Team size (T1) 4.60 (0.66) —

2. Team longevity (T1) 13.40 (6.36) 0.17* —

3. Demographic team 0.15(0.19) 0.20* —-0.06 —
faultlines (T1)
4. Psychological safety 4.01(0.26) —0.03 -0.12 0.09
(T1)
5. Team performance 4.47 (0.44) 0.01 0.04
(T2)°
Predictors
6. Boundary spanning 3.20 (0.50) 0.02 —-0.04 0.06
(T1)
7. Boundary buffering 3.59 (0.55) 0.05 —0.06 0.17
(T1)
8. Team workload 4.08 (0.31) 0.06 -0.11
demands (T1)
Mediating and dependent
variables
9. Team vigor (T1) 3.89(043) -0.03 -0.09 0.12
10  Team performance 4.35(0.47) 0.04 —0.04 0.07

(T2)°

—0.12

—-0.02

4 5 6 7 8 9 10
(0.77)
0.12 (0.79)

0.25** 0.3 (0.93)
0.49** 0.5 0.50"**  (0.92)
0.26**  0.04 0.11 0.23** (0.85)

0.57**  0.06 0.44*= 051" 011 (0.95)
0.30* 0.42**  0.07 0.22* 0.01 0.28**  (0.83)

Note: N = 139 teams. Cronbach's alphas appear in parentheses across the diagonal.

“n = 131 teams.
bn = 124 teams.
*p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).

H5a predicts that team workload demands moderate the medi-
ated effect of boundary buffering on team innovation through team
vigor, such that the positive indirect effect is stronger when team
workload demands are higher. When team workload demands were
high (4-1 SD), the indirect effect through team vigor was positive and
significant (high: a x b = 0.11 [0.01, 0.24]). In contrast, when team
workload demands were low (—1 SD), boundary buffering was
unrelated to team innovation through team vigor (low: a x b = 0.03,
Cl [-0.05, 0.12]). Thus, H5a is supported.

2.6 | Study 1: Discussion

The findings of Study 1 suggest that both boundary spanning and
boundary buffering are positively associated with team vigor, which in
turn is associated with higher levels of team innovation. Furthermore,
the results suggest that the positive association between team bound-
ary work and team innovation via team vigor is moderated by team
workload demands, such that the mediated association is stronger
when team workload demands are higher.

Study 1 has several strengths and weaknesses. A key strength is
that it examines the hypotheses with a large sample of R&D teams
involved in frequent interactions with their external environment, pro-
viding ample opportunities to examine team boundary work. Further-

more, our research design avoids common-source bias between data

sources (P. M. Podsakoff et al., 2003). However, the study also has
some weaknesses. First, we tested team innovation as an outcome,
but we did not consider team performance. Second, the study's cross-
sectional nature raises concerns of reverse causality. Third, team vigor
was evaluated by team leaders and not by individual team members,
which gives rise to the possibility that team leaders' ratings of team
vigor might reflect team leaders' observations of team vigor rather
than team members' actual experiences of it. We conducted a second
study using a sample from a different culture and industry (i.e., a Chi-
nese utility firm) to provide a constructive replication addressing these
limitations (Kohler & Cortina, 2019) and to test the remaining hypoth-
eses regarding team performance (H3b, H4b, and H5b).

2.7 | Study 2: Methods

271 | Sample and procedure

We collected data from teams across multiple units, such as human
resources, accounting, and operations and manufacturing, in an elec-
tricity production and supply company in China. The majority of the
team sample came from the Operation and Manufacturing Depart-
ments. Their team tasks included material procurement, material qual-
ity control, electricity safety, manufacturing system operation

(i.e., fuel system, combustion system, steam water system, electrical
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system, and control system), production planning, personnel training,

and environmental-influence control. The company's success
depended heavily on multiple teams working together, thereby mak-
ing boundary-spanning and boundary-buffering activities common
across teams. To fulfill those tasks, teams frequently had to interact
and collaborate with other teams, members of from top management,
and parties outside the firm.

Prior to starting our data collection process, we held a meeting
with participants to inform them that their responses would be

kept confidential and that participation in the survey was voluntary.

Furthermore, the HR director sent an email to all participants
describing the importance of the survey and the firms' privacy-
protection policies. We undertook two waves of data collection
with a time lag of 1 month between them. We implemented this
First,
Hackman's (1983) model of team effectiveness, we suggest that a

1-month time lag for three reasons. drawing from

time lag of several weeks is preferable for capturing tangible effects
of current team vigor on later team performance. In this regard, this

1-month time interval is consistent with past research on team
boundary work (Bailey, 2000; C. H. Chen et al., 2010). Second, most

TABLE 4 Path model results for team vigor and team performance (Study 2)
Model 5 Model 6 Model 7 Model 8
Mediation-only Moderated mediation Moderated mediation Moderated mediation
Predictor p p p p
Mediator variable: Team vigor
Controls
Team size 0.01 (0.07,0.888) 0.03 (0.07,0.661) 0.02 (0.07,0.750) 0.03 (0.07, 0.646)
Team longevity —0.04 (0.07,0.511) -0.06 (0.06,0.353) —0.05 (0.06,0.468) —0.06 (0.06, 0.366)
Team demographic faultlines -0.01 (0.07,0.943) 0.00 (0.07, 974) 0.00 (0.07,0.953) 0.00 (0.07,0.986)
Team psychological safety 0.48***  (0.07, 0.000) 0.45***  (0.07, 0.000) 0.48***  (0.07, 0.000)
Predictors
Boundary spanning (H1a) 0.25***  (0.07, 0.000) 0.25***  (0.07, 0.000) 0.27***  (0.07,0.000) 0.26***  (0.07,0.000)
Boundary buffering (H1b) 0.16* (0.08, 0.043) 0.20* (0.08,0.016) 0.16* (0.08, 0.042) 0.19***  (0.08,0.021)
Team workload demands -0.10 (0.07,0.152) -0.09 (0.07,0.155) -0.09 (0.07,0.170) -0.09 (0.07,0.163)
Boundary spanning x team job — 0.14* (0.08, 0.033) 0.11 (0.08,0.157)
demands (H2a)
Boundary buffering x team job 0.11% (0.06, 0.086) 0.05 (0.08, 0.500)
demands (H2b)
R? 0.48 0.50 0.50 0.50
AR? interaction term 0.02* 0.02f 0.01f
Dependent variable: Team performance
Controls
Team performance (T1) 0.42***  (0.07, 0.000) 0.42***  (0.07, 0.000) 0.42***  (0.07,0.000) 0.42***  (0.07,0.000)
Team size 0.00 (0.08,0.996) —0.02 (0.08, 851) 0.00 (0.08,0.983) —0.01 (0.08, 0.866)
Team longevity 0.02 (0.08,0.796) 0.03 (0.08, 0.668) 0.02 (0.08, 0.780) 0.04 (0.08, 0.660)
Team demographic faultlines 0.11 (0.08, 0.157) 0.10 (0.08, 194) 0.11 (0.08, 0.158) 0.10 (0.08, 0.201)
Team psychological safety 0.10 (0.11,0.327) 0.12 (0.11, 0.258) 0.10 (0.11, 0.324) 0.12 (0.11, 0.249)
Boundary spanning -0.18" (0.09,0.057) —0.17" (0.09, 059) -0.18" (0.09,0.050) —0.17" (0.10, 0.075)
Boundary buffering 0.05 (0.10, 0.631) 0.02 (0.10, 879) 0.05 (0.10, 0.618) 0.01 (0.11, 0.941)
Team workload demands —-0.02 (0.08,0.799) —-0.02 (0.08,0.798) —0.02 (0.08,0.791) —0.02 (0.08, 0.806)
Boundary spanning x team job -0.12 (0.08, 0.141) -0.14 (0.10, 0.149)
demands
Boundary buffering x team job —0.04 (0.08, 0.617) 0.04 (0.10, 0.689)
demands
Predictor
Team vigor (H3b) 0.25* (0.11, 0.019) 0.28* (0.11, 0.010) 0.25** (0.11,0.017) 0.28* (0.11, 0.010)
R? 0.30 0.31 0.30 0.31

Note: Standardized path coefficients are reported. Values in parentheses are the standard errors and the exact p values.

p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001 (two-tailed).
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of the teams in the focal operation and manufacturing departments
had project cycles of several weeks. Therefore, a 1-month time-
frame allowed us to capture at least one project cycle. Finally, the
participating organization was unwilling to conduct two surveys
within a short period of time (e.g., 2 weeks) due to the potential for
work interference and survey fatigue.

Participants filled in paper-and-pencil-based questionnaires. To
match individual responses at Time 1 and Time 2, participants were
assigned a unique identifier. After completing the questionnaires, partici-
pants returned their responses directly to a member of the research team
in a sealed envelope. Participants who completed both questionnaires
received approximately USD 6 as a token of our appreciation.

We collected data from two data sources to reduce common
method bias (P. M. Podsakoff et al., 2003). Data on boundary span-
ning (Time 1), boundary buffering (Time 1), team workload demands
(Time 1), and team vigor (Time 1) was collected from team members,
while data on team performance (Time 1 and Time 2) was collected
from team leaders.

We distributed surveys to 784 team members and 139 team
leaders. Our final sample comprised 139 teams (724 team members
at Time 1; 113 team leaders at Time 1; and 107 team leaders at Time
2), representing response rates of 92% for team members, 81% for
team leaders at Time 1, and 77% for team leaders at Time 2. The
mean intrateam response rate was 85%. The majority of team mem-
bers were male (55%) and held a university degree (74%). The aver-
age team member was 43 years old (SD = 5.27) and had worked for
the company for 21.16 years (SD = 6.43 years). All participants' first

language was Chinese.

2.7.2 | Measures

Study 2 included the same measures as Study 1 except that our
dependent variable was team performance instead of team innova-
tion in order to test H3b, H4b, and H5b. All materials were pres-
ented in Chinese. Two independent bilingual researchers translated
the items from English into Chinese and then translated them back
into English (Brislin, 1986).
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FIGURE 6 Moderating effect of team workload demands on the
relationship between boundary spanning and team vigor (Study 2)

Team performance

We evaluated team performance using a measure developed by Ancona
and Caldwell (1992), which is based on team performance dimensions
suggested by Hauptman (1986). Team leaders rated their teams": (1) effi-
ciency, (2) adherence to schedules, (3) adherence to budgets, (4) ability to
resolve conflicts, (5) overall productivity, and (6) number of employees
that had called sick over the past year using a Likert-type scale ranging
from (1) “strongly disagree” to (5) “strongly agree.”

Controls

In our analyses, we controlled for the same variables as in Study 1. In
addition, we controlled for team performance at Time 1 when we
modeled team performance as the dependent variable at Time 2 to
examine whether Time 1 team vigor predicted the change in team
performance from Time 1 to Time 2. Our results hold without the

inclusion of these controls (see Table A3).

2.7.3 | Analytical strategy

Aggregation statistics

As in Study 1, to justify the aggregation of our focal variables to the team
level, we computed r,,¢ and ICC values. Boundary spanning had a median
rwg Value of 0.68, which is slightly lower than the generally accepted
value of 0.70. The ICC [1,2] values were 0.08 and 0.23. Boundary buffer-
ing had a median r,g value of 0.76 with ICC [1,2] values of 0.22 and
0.56, respectively. Team workload demands had a median r, value of
0.88 with ICC [1,2] values of 0.04 and 0.16, respectively. Team vigor had
a median r,g value of 0.78 with ICC [1, 2] values of 0.12 and 0.31,
respectively. In sum, these values provide adequate support for aggrega-
tion to the team level (James et al., 1984).

Path modeling
We applied a path model with full-maximum likelihood estimation to
account for the missing data in team performance (time 1: n = 131,
time 2: n = 124) (Enders & Bandalos, 2001).

Prior to the analysis, we tested the discriminant validity of our six

main study variables (i.e., boundary spanning, boundary buffering, team

0 = Effect
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Team workload demands

FIGURE 7 Johnson-Neyman plot of the interaction between
boundary spanning and team vigor (Study 2). Standardized effects and
standardized values of team workload demands
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workload demands, team vigor, and team performance [Times 1 and 2])
with CFAs. A six-factor measurement model showed a good fit to the
data (42 [390] = 521.44, p<0.001; CFl = 095 TL = 0.94;
RMSEA = 0.04; SRMR = 0.06; see Table A4), suggesting that our six vari-
ables are empirically distinct. All standardized factor loadings were signif-
icant and above 0.40.

We centered the independent variables on the mean prior to
analysis to reduce potential problems of multicollinearity (Aiken &
West, 1991). All VIF values were less than 1.6, which is below
the cutoff of 10, indicating that multicollinearity was not a seri-
ous problem in our analysis (Aiken & West, 1991). Similar to
Study 1, we first specified a structural equation model without
the interaction term to test the main effects. This model showed
a good fit to the data (Table 4, Model 5: ;(2 [1] = 0.73,
p = 0.392; CFl = 1.00, TLI = 1.00, RMSEA = 0.00, SRMR = 0.02).
In the next step, we added the interaction terms in order to
inspect the incremental explained variance of the moderations.
These moderated mediation models exhibited a good fit to the
data (Model 6: 42 [1] = 0.62, p = 0.430, CFl = 1.00, TLI = 1.00,
RMSEA = 0.00, SRMR = 0.02; Model 7: 4 [1] = 0.45,
p = 0.502, CFl = 1.00, TLI = 1.00, RMSEA = 0.00, SRMR = 0.01;
Model 8: 42 [1] = 0.42, p = 0.472, CFl = 1.00, TLI = 1.00,
RMSEA = 0.00, SRMR = 0.01).

Conditional indirect effects

To test the conditional indirect effects specified in H4b and H5b, we
computed 95% bias-corrected Cls with 1000 bootstrapping resamples
of these indirect effects (MacKinnon et al., 2004).

2.8 | Study 2: Results

2.8.1 | Research model

Table 3 shows the descriptive statistics, correlations, and alpha coeffi-
cients of each variable. We tested H1a and H1b with a mediation-only
model. Hla and H1b predict that boundary spanning and boundary
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FIGURE 8 Moderating effect of team workload demands on the
relationship between boundary buffering and team vigor (Study 2)

buffering are positively associated with team vigor, respectively. As
shown in Table 4 (Model 5), the coefficients of boundary spanning
(p = 0.25, SE = 0.07, p < 0.001) and boundary buffering (5 = 0.16,
SE = 0.08, p = 0.043) were positive and significant. Hence, H1a and
H1b are supported.

H2a predicts that team workload demands moderate the relation-
ship between boundary spanning and team vigor, such that the posi-
tive relationship is stronger when team workload demands are higher.
As shown in Table 4 (Model 6), the coefficient for the interaction
between boundary spanning and team workload demands was posi-
tive and significant (8 = 0.14, SE = 0.08, p = 0.033). Figure 6 shows
the moderating effect of team workload demands on the association
between boundary spanning and team vigor. Simple slope analyses
revealed that the slope was positive and significant (5 = 0.39,
SE = 0.09, p < 0.001) at high levels of team workload demands (+1
SD), whereas it was not significant (8 = 0.12, SE = 0.10, p = 0.207) at
low levels of team workload demands (—1 SD). When compared to
the mediation-only model, the explained variance of team vigor signif-
icantly increased by 2% in the moderated mediation model (Table 4,
Model 5: AR? = 0.02; p = 0.035).

In addition, we calculated exact regions of significance for the
interaction between boundary spanning and team workload demands
using 95% bias-corrected Cls and plotted the interaction using a
Johnson-Neyman plot (see Figure 7). We found that boundary span-
ning had a positive and significant relationship with team vigor when
the standardized values of team workload demands were —0.62 or
higher (the f at this transition point was 0.16, Cl [0.0001, 0.32]). The
strength of the positive association between boundary spanning and
team vigor increased to a g of 0.56 (Cl [0.25, 0.88]) when team work-
load demands reached the maximum standardized sample value of
2.25. Furthermore, when the standardized values of team workload
demands were below —0.62, boundary spanning had no significant
relationship with team vigor. As such, the link between boundary
spanning and team vigor was positive and significant for 100 teams
(72%), not significant for 39 teams (28%).

H2b predicts that team workload demands moderate the relation-
ship between boundary buffering and team vigor, such that the

1

0.8

0.6
_ 04
3
& 02
o
‘—E 0 e Effect
£ -02 ——Higher bound 95% CI
% 04 ——Lower bound 95% CI
© 06

-0.8

-1
32 24 -16 -08 0 0.8 1.6
Team workload demands

FIGURE 9 Johnson-Neyman plot of the interaction between

boundary buffering and team vigor (Study 2). Standardized effects and
standardized values of team workload demands



LEICHT-DEOBALD €T AL.

WILEY_L *?

TABLE 5 Indirect effects (Studies 1 and 2)

95%-BootCl

Independent variable Mediator Moderator value dEffectgoot Lower bound Higher bound
Study 1 Team vigor Team workload demands
Boundary spanning +1SD 0.23* 0.05 0.51
M 0.11* 0.01 0.26
-1SD 0.05 —0.05 0.17
Boundary buffering +1SD 0.11* 0.01 0.24
M 0.07* 0.003 0.17
-1SD 0.03 —0.05 0.12
Study 2 Team workload demands
Boundary spanning Team vigor +1SD 0.10* 0.02 0.24
M 0.07* 0.01 0.17
—-1SD 0.03 —-0.02 0.14
Boundary buffering +1SD 0.06* 0.002 0.15
M 0.04 0.000 0.12
—-1SD 0.01 —0.05 0.09

Note: Bias-corrected confidence intervals (Cls) with 1000 bootstrapping resamples. Controlling for team size, team longevity, demographic team faultlines,

and prior performance (T1).
*p < 0.05 (two-tailed).

positive relationship is stronger when team workload demands are
higher. As shown in Table 4 (Model 7), the coefficient for the interac-
tion between boundary buffering and team workload demands was
positive and marginally significant (3 = 0.11, SE = 0.06, p = 0.086).
Figure 8 shows the moderating effect of team workload demands on
the association between boundary buffering and team vigor. Simple
slope analyses revealed that the slope was positive and significant
(p = 0.26, SE = 0.10, p < 0.008) at high levels of team workload
demands (+1 SD), while it was not significant (8 = 0.07, SE = 0.10,
p = 0.499) at low levels of team workload demands (-1 SD). When
compared to the mediation-only model, the explained variance of
team vigor marginally significantly increased by 1% in the moderated
mediation model (Table 4, Model 7: AR? = 0.01, p < 0.081).

In addition, we calculated exact regions of significance for the
interactions between boundary buffering and team workload
demands using 95% bias-corrected Cls and plotted the interaction
using a Johnson-Neyman plot (see Figure 9). We found that boundary
buffering had a positive and significant relationship with team vigor
when the standardized values of team workload demands were —0.24
or higher (the g at this transition point was 0.16, Cl [0.001, 0.32]). The
strength of the positive association increased to a s of 0.39 (CI [0.10,
0.69]) when team workload demands reached the maximum standard-
ized sample value of 2.25. Moreover, when the standardized values of
team workload demands were below —0.24, team workload demands
had no significant relationship with team vigor. As such, the link
between boundary spanning and team vigor was positive and signifi-
cant for 78 teams (56%) and not significant for 61 teams (44%) in our
sample. These findings provide qualified support for H2b.

H3b predicts that team vigor is positively associated with team

performance. As shown in Table 4 (Model 5), the effect of team vigor

on team performance was positive and significant (3 = 0.25,
SE = 0.11, p = 0.019). Thus, H3b is supported.

H4b predicts that team workload demands moderate the medi-
ated effect of boundary spanning on team performance through team
vigor, such that the positive indirect effect is stronger when team
workload demands are higher. As shown in Table 5, when team work-
load demands were high (+1 SD), the indirect effect through team
vigor was positive and significant (high: a x b = 0.10, CI [0.02, 0.24]).
In contrast, when team workload demands were low (—1 SD), bound-
ary spanning was unrelated to team performance through team vigor
(low: a x b = 0.03 CI [-0.02, 0.14]). Thus, H4b is supported.

H5b predicts that team workload demands moderate the medi-
ated effect of boundary buffering on team performance through team
vigor, such that the positive indirect effect is stronger when team
workload demands are higher. As shown in Table 5, when levels of
team workload demands were high (4+1 SD), the indirect effect
through team vigor was positive and significant (high: a x b = 0.06
[0.002, 0.15]). In contrast, when levels of team workload demands
were low (—1 SD), boundary buffering was unrelated to team perfor-
mance through team vigor (low: a x b = 0.01, CI [-0.05, 0.09]). Thus,
H5b is supported.

2.9 | Study 2: Discussion

Study 2 builds on the findings of Study 1 in four ways. First, we
extended the generalizability of our model to predicting team perfor-
mance. Second, we followed best-practice recommendations to
address concerns regarding reverse causality by measuring our inde-

pendent variables and dependent variable at two points in time and
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controlling for team performance at Time 1 when predicting team per-
formance in Time 2 (Maxwell & Cole, 2007; Ployhart &
Vandenberg, 2010). Third, we constructively replicated Study 1's find-
ings that boundary work is positively associated with team vigor,
which, in turn, is positively associated with team innovation. We fur-
ther largely replicated the finding that the positive mediated effect is
altered by team workload demands, such that the effect of boundary
work on team performance is stronger when team workload demands
are higher. Finally, we tested and found empirical support for our the-
oretical model in a Chinese context, which enhances the generalizabil-

ity of our theory to a different setting.

3 | GENERAL DISCUSSION

Consistent with team-level JD-R theory, we found in both studies that
team boundary work (i.e., boundary spanning and boundary buffering)
is positively related to team vigor, which is positively related to team
innovation (Study 1) and team performance (Study 2). Furthermore, in
both studies, the positive indirect relationship between boundary
spanning and team effectiveness via team vigor is moderated by team
workload demands, such that the mediated relationship is stronger

when team workload demands are higher.

3.1 | Theoretical implications

Our work contributes to the boundary work literature in two ways.
First, drawing from JD-R theory, our work sheds light on when team
boundary work matters for team effectiveness. Although team
scholars have begun to examine the contingencies of team bound-
ary work (Faraj & Yan, 2009; Gibson & Dibble, 2013; Sleep
et al., 2015), “surprisingly little empirical attention has been paid
thus far to possible moderating conditions of the team boundary
spanning-team performance relationship” (Marrone, 2010, p. 927).
In extending the current literature, our study identifies a theory-
driven boundary condition—team workload demands—that
strengthens the positive effect of team boundary work and team
effectiveness via team vigor. Furthermore, we demonstrate that
team boundary work is effective when teams face substantial team
workload demands. As such, our work explains why some prior
studies have found nonsignificant (Haas, 2006; Lewis et al., 2002;
Sawyer et al, 2010) or even negative relationships (Atuahene-
Gima, 2003; Hansen, 1999; Katz, 1982), thereby providing a more
complete understanding of when team boundary work matters for
team effectiveness.

The marginally significant interaction between boundary buffer-
ing and team workload demands in Study 2 might suggest that bound-
ary spanning and boundary buffering function somewhat differently.
In our theory, we highlighted that boundary spanning aims to broaden
the extent and breadth of novel job resources, while boundary buffer-
ing is directed at protecting the pool of job resources available to a

team. The conservation of resources theory offers one reason for our

finding of only a marginally significant interaction in Study 2—team
members may assign a premium to avoiding resource losses rather
than gaining new resources (Halbesleben et al., 2014). Hence, the
need to buffer the existing team job resources might be more funda-
mental than acquiring additional resources. Future research should
clarify these interesting differences in the roles and functions of
boundary spanning and boundary buffering in acquiring and
protecting team job resources.

Second, our studies are among the first to explicitly test and find
empirical support for the relationship between team boundary work
and team effectiveness by pointing to an affective motivational mech-
anism. As such, this research improves our understanding of how
boundary work operates. Only by uncovering this mechanism could
we also test team workload demands as a boundary condition for the
relationship between boundary work and team effectiveness. As such,
the unveiling of an affective motivational mechanism linking boundary
work with team effectiveness is a crucial and necessary step in our
accumulation of knowledge in the team boundary work literature,
especially given that theoretical mechanisms are a necessary aspect of
organizational theories, but are often absent from empirical research
(Sutton & Staw, 1995). Importantly, in this regard, we replicate Faraj
and Yan's (2009) finding that team psychological safety does not
explain the relationship between team boundary work and team
effectiveness. By unveiling team vigor as an explanatory mechanism,
our work not only helps future research redirect its energies toward
testing other meditating mechanisms, but also motivates future
scholars to examine the boundary conditions beyond team workload
demands under which boundary work is more or less effective in pro-
moting team effectiveness.

Finally, our work also has implications for JD-R theory. Most
studies at the individual level tend to find that job resources and job
demands have independent effects on job-related outcomes (i.e., an
additive effect), while they do not interact to predict those outcomes
(i.e., a multiplicative effect; Doef & Maes, 1999; Gonzalez-Mulé
et al., 2021). At the team level, we find support for a multiplicative
effect, whereby team workload demands strengthen the associations
among boundary work, team vigor, and team effectiveness. One rea-
son why a multiplicative effect may be more likely at the team level
might be that a team context allows members to help one other and,
thereby, receive social support from one other, which should benefit
their sense of control when confronted with high workload demands
(Theorell & Karasek, 1996). All in all, our research points to the possi-
bility that a multiplicative effect between job demands and job
resources may be more likely at the team level of analysis than at the

individual level.

3.2 | Practical implications

Our findings provide insights into how organizations and teams can
execute boundary work in a more effective manner. Leaders and
members of teams may assume that, when faced with high team

workload demands, they should engage in less boundary work in order
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to conserve their time and energy. However, our research highlights
that it exactly under these circumstances that teams should perform
boundary work because it can help teams acquire additional job
resources. Jobs with such characteristics have been termed “active”
jobs at the individual level of analysis (Theorell & Karasek, 1996)
because they are characterized by high demands as well as control
and support. Furthermore, team workload demands provide organiza-
tions with an important lever through which team members can expe-
rience higher team vigor and team effectiveness. Notably, however,
the organization must use this lever with caution and should ensure
that teams have the leeway and ability to engage in boundary work,
and provide training and agency for them to successfully execute such
team boundary work.

3.3 | Limitations and future research

Our contributions should be considered in the light of several limita-
tions. First, although we have followed best-practice recommenda-
tions to mitigate concerns regarding reverse causality (Maxwell &
Cole, 2007; Ployhart & Vandenberg, 2010), it is reasonable to assume
that teams with higher levels of team vigor take on more workload
demands and engage in more boundary work. Although our research
design for Study 2 had a time lag of 1 month between the ratings of
team vigor and team performance, we did not include time lags
between team boundary work, team workload demands, and team
vigor because we assume that the associations between boundary
work and team vigor and between team workload demands and team
vigor are fairly dynamic and fluctuate over relatively short periods of
time (Demerouti et al., 2012). We encourage future research to mea-
sure boundary work, team workload demands, and team vigor at mul-
tiple points in time to further address possible reverse-causality issues
present in our research.

A useful theoretical lens for studying the dynamic relationships
among team boundary work, team workload demands, and team vigor
over time may be the conservation of resources theory. This theory
suggests that people starting off with more resources (i.e., high levels
of team vigor) tend to be inclined to invest more of those resources
(i.e., execute more boundary spanning and boundary buffering) than
people starting off with fewer resources. As such, it would be interest-
ing to investigate whether boundary work, team workload demands,
and team vigor dynamically unfold over time through positive feed-
back loops or vicious circles (see Makikangas et al., 2010, and
Xanthopoulou et al., 2009, for related work at the individual level of
analysis). One way to capture the dynamic nature of boundary work,
team workload demands, and team vigor would be to measure those
three variables on a daily basis (Ohly et al., 2010) and apply growth-
curve modeling (Collins et al., 2016). This would also allow for weak
causal inferences to be drawn regarding the relationships among team
boundary work, team workload demands, and team vigor (Antonakis
et al., 2010).

Second, we conceptualize boundary spanning and boundary buff-

ering as team processes that help the team acquire and protect job

resources (Marks et al., 2001). This approach is consistent with JD-R
research at the individual level that conceptualizes behavioral pro-
cesses, such as social support from coworkers and supervisors
(Breevaart et al., 2016) or acquiring information and knowledge
(Bakker & Demerouti, 2014), as representations of job resources.
However, boundary spanning and boundary buffering do not directly
tap team job resources or the nuances of how team members' use
those resources (Feldman, 2004). As a robustness check, we con-
ducted an empirical exploration using an ad hoc measure of team
resources to better understand the role of team resources in our
model.> We gathered data on this measure in Study 2 (at Time 1). In
this exploratory analysis, we found that boundary spanning and
boundary buffering were indirectly associated with team performance
through a serial mediation via (a) team resources and (b) team vigor
(boundary spanning: a x b x ¢ = 0.03, 95% CI [0.01, 0.08]; boundary
buffering: a x b x ¢ = 0.02, 95% CI [0.003, 0.06]). Future research
might also use interpretative methods and resourcing theory
(Feldman, 2004) to advance a finer-grained theory of how team mem-
bers seek and interpret potential job resources in their team environ-
ment, and how they put those potential resources into use through
team boundary work.

Third, one could argue that team boundary spanning and team
boundary buffering need initial resource investments to be executed
and, thus, are a type of team workload demands. However, other
(Fleishman &
Zaccaro, 1992), planning (Prince & Salas, 1993), monitoring (Cannon-

team processes, such as team coordination
Bowers et al., 1995), and backing-up behavior (Barnes et al., 2008;
Porter et al., 2010), also come with initial resource investments in
terms of time and energy to be accomplished (Barnes et al., 2008;
Porter et al., 2010) and have not been conceptualized as team work-
load demands. Although boundary work may come with initial costs,
we suggest that its benefits outweigh these initial investments, which
should typically result in a positive net utility of team boundary work
(Marks et al., 2001; Porter et al., 2010). This argument is supported by
an overall positive relationship between team boundary work and
team performance in the prior literature (Dey & Ganesh, 2017;
Marrone, 2010). Future research may empirically examine the poten-
tial trade-off between costs (i.e., resource investments) and benefits
(i.e., resource gains) of team boundary work and its possible moderat-
ing effect on the team boundary work-team performance
relationship.

Fourth, in both studies, we focused on the most common types
of team boundary work—boundary spanning and boundary buffering.
However, prior research has also studied other types of boundary
activities, such as boundary reinforcement (i.e., “the ways that a team
internally sets and reclaims its team boundaries by increasing member
awareness of boundaries and sharpening team identity;” Faraj &
Yan, 2009, p. 607). We did not include boundary reinforcement in our
model because it does not match our conceptualization of team
resources and, thus, cannot easily fit into the team-level JD-R frame-
work. Instead, we expect boundary reinforcement to be explained by
different mediating mechanisms, such as team identification or team

cohesion (Richter et al., 2006). Future research might examine
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additional types of team boundary work, such as boundary reinforce-
ment, and other mechanisms, such as team cohesion or team identifi-
cation, that may influence team effectiveness. Furthermore, it might
be useful to test potential confounds of the boundary work-team
vigor relationship, such as a team's visibility within its focal
organization.

Fifth, although we have tested and found support for an affective
motivational mechanism of team vigor, other mechanisms might
explain the link between team boundary work and team effectiveness.
One opportunity for future research might be to examine the simulta-
neous effect of cognitive mechanisms, such as improved interteam
coordination (Sleep et al., 2015) or team absorptive capacity (i.e., a
team's ability to acquire new knowledge and information, and assimi-
late, transform, and exploit it; Backmann et al, 2015; Sung &
Choi, 2012), as mediating concepts above and beyond the role of the
affective motivational mechanism of team vigor. Future research may
explore whether a cognitive or affective mechanism is more predictive
of team effectiveness, and whether both exert independent effects.

Finally, we note that the explained variance in team vigor is
higher in Study 2 than in Study 1. One possible explanation is that
Study 2 was conducted in China, where team members are often
expected to take on additional responsibilities not formally
included in their job descriptions. Moreover, in the Chinese setting,
team members are often expected to establish guanxi with others
to garner resources for themselves while maintaining their own
resources to accomplish team tasks (Park & Luo, 2001). Therefore,
the combination of high team workload demands and boundary
work may result in a stronger interactive association with team
vigor and subsequent team effectiveness. We encourage future
research that explores the role of boundary work and team work-
load demands across different national settings to better under-
stand when boundary work is associated with higher levels of team

vigor and subsequent team effectiveness.

4 | CONCLUSION

Across the two studies, we showed that both team boundary spanning
and boundary buffering are positively related to team vigor, which, in
turn, is positively associated with team effectiveness. We also demon-
strated that the link between team boundary work and team effective-
ness is more positive when team workload demands are high, but is
unrelated when team workload demands are low. In extending the JD-R
theory to the team level, our study represents one of the first attempts
to understand when and how team boundary work matters for team
effectiveness. We hope that our work encourages future research on
team boundary work with the aim of uncovering potential mechanisms
and boundary conditions responsible for the association between team
boundary work and team effectiveness.
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ENDNOTES

1 Team vigor has important similarities to and differences from related con-
cepts, such as team affect and team engagement. First, team vigor shares
conceptual similarities with team affect. Following the circumplex model of
affect (Russell, 1980), team vigor can be described as an affective team
state of positive valence and high arousal, characterized by feelings of alert-
ness, excitement, or elatedness (Barsade & Gibson, 2007). However, team
vigor differs from elements of team positive affect including both positive
valence and low arousal, such as contentedness, sereneness, or relaxedness.
Yet, vigor is similar to positive affect including positive valence and high
arousal. Second, vigor shares some conceptual overlap with work engage-
ment, as it is a subscale of the work-engagement concept (Schaufeli
et al., 2006). However, in addition to vigor, work engagement encompasses
the subdimensions of dedication (i.e., a state of “being strongly involved in
one's work”) or absorption (i.e, a state of “being fully concentrated”;
(Schaufeli et al., 2006, p. 702). We focused on team vigor because it may
manifest as a collective-level concept through emotional-contagion pro-
cesses and interaction cycles (Barsade, 2002). In contrast, we found it more
difficult to see how other subdimensions of work engagement, such as ded-
ication or absorption, could manifest as a group-level phenomenon
(Morgeson & Hofmann, 1999).

Examples of job resources at the individual level of analysis include
social support, skill utilization, and information important for
accomplishing a task (Bakker et al., 2014; Schaufeli & Bakker, 2004;
Schaufeli & Taris, 2014).

Based on Crawford et al.'s (2010) meta-analysis at the individual level of
analysis, a positive association between (challenge) demands and vigor
would be expected. However, as our primary interest was the role of
team boundary work, we did not hypothesize this main effect.

w

We found no significant differences between included and excluded
teams in terms of team members' gender (F = 1.13, p = 0.291), age
(F = 0.03, p = 0.869), educational level (F = 0.03, p = 0.866), team ten-
ure (F = 0.36, p = 0.551), or organizational tenure (F = 0.02, p = 0.888).
Therefore, we concluded that there was little indication of nonresponse
bias in the data.

v

This ad hoc measure of team resources consisted of three items
(alpha = 0.89): (1) “Members of this team have sufficient team resources
available to fulfill their team tasks,” (2) “Members of this team have the
right team resources to help them execute their team tasks,” and
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(3) “Members of this team use team resources such that they can per-
form their team tasks.”
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APPENDIX A

TABLE A1 Path model results without controls (Study 1)

Model 9 Model 10 Model 11 Model 12
Mediation-only Moderated mediation Moderated mediation Moderated mediation
Predictor p p p p
Mediator variable: Team vigor
Boundary spanning (H1a) 0.26***  (0.07, 0.000) 0.29**  (0.08, 0.001) 0.29***  (0.08, 0.000) 0.29***  (0.08, 0.001)
Boundary buffering (H1b) 0.25* (0.10, .015) 0.23* (0.11, 0.040) -0.24* (0.10, 0.016) -0.23* (0.11, 0.033)
Team workload demands 0.08 (0.08,0.322) 0.05 (0.08, 0.564) 0.13 (0.08,0.112) 0.07 (0.09, 0.409)
Boundary spanning x team job -0.26**  (0.08, 0.002) 0.20t (0.10, 0.050)
demands (H2a)
Boundary buffering x team job 0.22** (0.07, 0.001) 0.09 (0.10, 0.332)
demands (H2b)
R? 0.15 0.22 0.20 0.23
AR? interaction term 0.07** 0.04* 0.08**

Dependent variable: Team innovation

Boundary spanning 0.03 (0.11, 0.784) 0.01 (0.11, .525) 0.02 (0.15, 0.893) 0.01 (0.15,0.941)

Boundary buffering -0.07 (0.14, .620) —-0.07 (0.14,0.621) -0.07 (0.13,0.620) —0.07 (0.13,0.621)

Team workload demands -0.03 (0.13,0.820) —-0.02 (0.13,0.890) —0.05 (0.12,0.689) —0.03 (0.12, 0.840)

Boundary spanning x team job -0.12 (0.10, 0.240) -0.21 (0.36,0.561)
demands

Boundary buffering x team job -0.13 (0.15,0.405) —0.05 (0.25, 0.848)
demands

Team vigor (H3a) 0.22* (0.10, .019) 0.26* (0.11,0.017) —-0.24** (0.11,0.030) -0.26* (0.11, 0.026)

R? 0.05 0.06 0.06 0.06

Note: Standardized path coefficients are reported. Values in parentheses are the standard errors and the exact p values.
p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).

TABLE A2 Confirmatory factor analyses results (Study 1)

Model Ve df AY? Adf  CFI TLI RMSEA  SRMR

Baseline model: five factors 218.71 125 - - 0.89 0.86 0.09 0.08

Model 1: four factors (combining BS and BB) 262.74 129 +43.03*** 4 0.84 0.81 0.11 0.10

Model 2: three factors (combining BS, BB, and TD) 429.16 132 +210.45*** 7 0.65 0.59 0.16 0.12

Model 3: two factors (combining BS, BB, and IN; 447.19 134 +228.48*** 9 0.63 0.58 0.16 0.17
TD and VIG)

Model 5: one factor (combining all) 599.47 135 +380.76*** 10 0.45 0.38 0.20 0.16

Note: To form three parcels of items as indicators of team innovation, we averaged the three items of each sub-dimension, as recommended by Bagozzi
and Edwards (1998). Each alternative model is compared to the baseline model.

Abbreviations: BB, boundary buffering; BS, boundary spanning; CFl, comparative fit index; df, degree of freedom; IN, team innovation; RMSEA, root mean
square error of approximation; SRMR, standardized root mean square residual; TD, team workload demands; TLI, Tucker-Lewis index; VIG, team vigor, .
***p < 0.001.
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TABLE A3 Path model results without controls (Study 2)
Model 13 Model 14 Model 15 Model 16
Mediation-only Moderated mediation Moderated mediation Moderated mediation
Predictor p p p p
Mediator variable: team vigor
Boundary spanning (H1a) 0.25** (0.08, 0.002) 0-.25** (0.07,0.001) 0.27** (0.08,0.001) 0.25** (0.08, 0.001)
Boundary buffering (H1b) 0.39***  (0.08, 0.000) 0.42***  (0.08, 0.000) 0.38***  (0.08, 0.000) 0.41***  (0.08, 0.000)
Team workload demands -0.01 (0.07,0.872) -0.01 (0.07,0.885) —0.01 (0.07,0.949) -0.01 (0.07,0.894)
Boundary spanning x team job 0-.21* (0.07,.002) 0-.20* (0.08, 0.015)
demands (H2a)
Boundary buffering x team job -0.13t (0.07,0.073) 0.02 (0.08, 0.859)
demands (H2b)
R? 0.31 0.35 0.32 0.35
AR? interaction term 0.04* 0.011 0.04*
Dependent variable: team performance
Boundary buffering 0-.16 (0.11, 0.137) 0.11 (0.10, 252) 0.14 (0.09, 0.135) 0.13 (0.11, 0.242)
Team workload demands —0.03 (0.09,0.765) —-0.04 (0.13,0.749) -0.04 (0.13,0.734) -0.03 (0.08, 0.743)
Boundary spanning x team job —0.36 (0.27,0.177) -0.11 (0.11, 0.320)
demands
Boundary buffering x team job —-0.20 (0.21,0.351) —-0.02 (0.10, 0.844)
demands
Team vigor (H3b) 0.25* (0.10,0.011) 0.30** (0.11, 0.006) 0.28** (0.11, 0.010) 0.28** (0.10, 0.005)
R? 0.10 0.11 0.10 0.11
Note: Standardized path coefficients are reported. Values in parentheses are the standard errors and the exact p values.
p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).
TABLE A4 Confirmatory factor analyses results (Study 2)
Model x> df Ax? Adf  CFI TLI RMSEA  SRMR
Baseline model: six factors DV team performance 521.44 390 - - 0.95 0.94 0.04 0.06
Model 1: five factors (combining BS and BB) 858.10 395 336.66*** 5 0.82 0.81 0.09 0.08
Model 2: Four factors (combining BS and BB and PER1 and 1039.90 399 518.46*** 9 0.74 0.74 0.11 0.10
PER2)
Model 3: Three factors (combining BS, BB, TD, and VIG) 1410.33 402 888.89*** 12 0.62 0.59 0.13 0.12
Model 4: Two factors (combining BS, BB, TD, and VIG and 1586.70 404 1065.26*** 14 0.55 0.52 0.15 0.13
PER1 and PER2)
Model 5: One factor (combining all) 2030.22 405 1508.78*** 15 0.38 0.34 0.18 0.17

Note: Each alternative model is compared to the baseline model.

Abbreviations: BB, boundary buffering; BS, boundary-spanning; CFl, comparative fit index; df, degree of freedom; PER1, team performance (Time 1), PER2,
team performance (Time 2); RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual; TD, team workload
demands; TLI, Tucker-Lewis index; VIG, team vigor.

***p < 0.001.



	Team boundary work and team workload demands: Their interactive effect on team vigor and team effectiveness
	1  INTRODUCTION
	2  THEORY AND HYPOTHESES
	2.1  Team boundary work
	2.2  Team boundary work and team vigor
	2.2.1  Boundary spanning and team vigor
	2.2.2  Boundary buffering and team vigor
	2.2.3  The moderating effect of team workload demands
	2.2.4  Moderating effect of team workload demands on the association between boundary spanning and team vigor
	2.2.5  Moderating effect of team workload demands on the association between boundary buffering and team vigor
	2.2.6  Consequences of team vigor for team effectiveness

	2.3  Overview of studies
	2.4  Study 1: Methods
	2.4.1  Sample and procedure
	2.4.2  Sample
	2.4.3  Measures
	Boundary spanning
	Boundary buffering
	Team workload demands
	Team vigor
	Team innovation
	Controls

	2.4.4  Analytical strategy
	Aggregation statistics
	Path modeling with sampling weight procedure
	Conditional indirect effects


	2.5  Study 1: Results
	2.5.1  Research model

	2.6  Study 1: Discussion
	2.7  Study 2: Methods
	2.7.1  Sample and procedure
	2.7.2  Measures
	Team performance
	Controls

	2.7.3  Analytical strategy
	Aggregation statistics
	Path modeling
	Conditional indirect effects


	2.8  Study 2: Results
	2.8.1  Research model

	2.9  Study 2: Discussion

	3  GENERAL DISCUSSION
	3.1  Theoretical implications
	3.2  Practical implications
	3.3  Limitations and future research

	4  CONCLUSION
	ACKNOWLEDGMENTS
	DATA AVAILABILITY STATEMENT

	Endnotes
	REFERENCES




