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Exploring the relationship between multiple team member ship and team

performance: therole of social networks and collabor ative technology

Abstract

Firms devoted to research and development and ativevactivities intensively use teams to carry out
knowledge intensive work and increasingly ask teaiployees to be engaged in multiple teams (e.g.
R&D project teams) simultaneously. The literatuas kxtensively investigated the antecedents of
single teams performance, but has largely overlddike effects of multiple team membership
(MTM), i.e., the participation of a focal team’s miers in multiple teams simultaneously, on the
focal team outcomes. In this paper we examinedlaionships between team performance, MTM,
the use of collaborative technologies (instant mgisg), and work-place social networks (external
advice receiving). The data collected in the R&[X vhan Italian company support the existence of
an inverted U-shaped relationship between MTM amadnt performance such that teams whose
members are engaged simultaneously in few or neamg experience lower performance. We found
that receiving advice from external sources moderttis relationship. When MTM is low or high,
external advice receiving has a positive effectendit intermediate levels of MTM it has a negative
effect. Finally, the average use of instant mesgpmi the team also moderated the relationship such
that at low levels of MTM, R&D teams whose memhgss instant messaging intensively attain
higher performance while at high levels of MTM atense use of instant messaging is associated
with lower team performance. We conclude with @uksion of theoretical and practical implications

for innovative firms engaged in multitasking wodesarios.

Keywords: Multiple Team Membership (MTM), R&D tegmarformance, social networks, external

advice receiving, collaborative technologies, instaessaging



Exploring the relationship between multiple team member ship and team

performance: therole of social networks and collabor ative technology

1. Introduction

Organizations increasingly adopt work teams togrerfknowledge intensive tasks and
coordination activities (Hoegl and Proserpio, 200drriani et al., 2009; Zaccaro et al., 2012).
Furthermore, to respond to fast-paced and dynamvicaments, knowledge professionals in
organizations, like software developers and R&D leyges, are frequently engaged in multiple
project teams simultaneously. In other words, msifnals often hold multiple team memberships,
being concurrently members of several teams itvangperiod of time (O’Leary et al., 2011).
According to O’Leary and colleagues (2012), moantB0% of knowledge workers experience work
situations of multiple team membership, especiallhe field of new product development and
software development, i.e. in organizations strpmgolved with innovative work and R&D.

As organizations’ achievements depend more and omthe work of teams, the comprehension
of the way they function and how to improve therfprmance is becoming increasingly important.
While extant research has undoubtedly enrichedkwoowledge on the antecedents of single teams
effectiveness (see Cohen and Bailey, 1997 and Elatti al., 2008 for comprehensive reviews of
theorical models on teams), it has largely overtabthe role played by the fact that members of a
single team, in practice, often hold membershipe &l other teams generating, at the team level, a
situation of multi-team membership (MTM) (althougbtable exceptions do exist; see, e.g.,
Cummings and Haas, 2012; O'Leary et al., 2011).s€guently, we know little about if and how the
multiple commitments held by professionals workimg MTM context influence the processes and
the performance of the single teams in which threyiravolved. Dynamics of multiple membership are
likely to generate both positive and negative cqusaces on single teams. For instance, through
multiple memberships, knowledge, best practiced,cdner resources can flow between R&D teams;
however, the way individual members allocate ttigie across the different teams can influence
single teams processes and pose serious challentpesr functioning. Because of the increasing
evidence of innovative organizations adopting fbisn of organizing (Chan, 2014), exploring the
relationships between MTM and team performanckdssfore of both theoretical and practical
importance (O’'Leary et al., 2011; Tennenbaum eR8l12). Moreover, the very few studies that
focused on the topic of MTM offer us a puzzlingtpre that calls for additional and more nuanced
understanding of how the belongingness of indivislta multiple teams simultaneously creates
challenges in attaining high levels of team perfamge. On one hand, O’Leary and colleagues (2011),
in the first theoretical contribution that expligitnvestigates the relationship between MTM and

teams productivity, propose the existence of aeri@d curvilinear relationship so that intermediate



levels of MTM allow teams to gain higher produdiubecause they push team members to develop
better team work practices and to pay more atterttidhe way they allocate their time. Conversely,
in their empirical study of knowledge-intensivertesa Cummings and Haas (2012) found that
multiple team membership was positively relateteam performance; such result is consistent with
Chan (2014) who studied engineering project teams.

We embrace and aim to extend this stream of litezaiA first goal of the present empirical
study is to further explore the relationship betwi€lI'M and team outcomes by focusing specifically
on the performance of R&D teams. We thus help @xjolg the inconsistent evidence above described
and, by paying attention to team performance, aboekbeyond team productivity, we focus on an
outcome of paramount importance for R&D contextswe will expand upon later, we first draw
from attention based theories and knowledge adiprigheories (e.g. Hansen, 1999; Hansen and
Haas, 2001; Ocasio 1997) to argue that teams diaired by extreme levels of MTM (very low and
very high) attain lower performance than teams aijrgg at intermediate levels of MTM.

Furthermore, our work extends theoretical modelteams and team performance by unraveling
the interacting role of MTM with other factors. Asnatter of fact, the investigation of the relasioip
between MTM and team performance is made more @nipl the intervention of moderating
factors. O’Leary and colleagues (2011) suggestrtiaterating factors can be at organizational (e.g.,
incentive systems), team (e.g., geographic dispersand individual level of analysis (e.g., time
related individual preferences, individuals’ netisof relationships). A second objective of this
paper is to focus on moderators that originateeadtridividual level of analysis, i.e. external adyvi
receiving and collaborative technology use. Thdangtion for focusing on these variables follows.

In a new work scenario where R&D professionalsesrgaged in different teams simultaneously,
a situation that poses challenges for teams amdrtieenbers (Wageman et al., 2012a), individuals
and teams make use of their social and technollogisaurces in order to better accomplish their
tasks. This creates a complex set of interdepeigbetween new forms of teams, collaborative
technologies, and members interactions that makenbcesses of organizing team work for
successful performance more complex than previdhslyrized.

It is well known that modern workplaces are expasieg profound changes in how people
interact (i.e. how they build social networks) doav they use collaborative technology (e.g., email
and IM). For instance, Adecco reports that, as ex@lare more and more fragmented across projects
and locations, the promotion of interactions bemwieeividuals who may rarely meet face to face,
above and beyond the participation in shared ptejéecomes fundamental. In addition, collaborative
technology is now pervasive in the workplace anekjgected to support and even improve
collaboration in teams (Bertrand, 2014). Howevecja and technological resources are likely to
generate both positive and negative consequencsisgle teams that are also dependent on the
combination of individuals on multiple teams sinamkously. For instance, in terms of social

resources, it is acknowledged that the presenadeam of internal networks where members are
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connected to each other and of external ties thatect team members to external resources may be
beneficial in helping individuals and teams to anpbish their tasks and gain better performance (e.g
Ancona and Caldwell, 1992; Sparrowe et al., 200bye specifically, receiving advice from external
sources helps team members to acquire inputs dnabe incorporated in team work practices. At the
same time, external social networks require a \ddugesource, like time, to be managed and
maintained (Day and Kilduff, 2003) thereby increasihe coordination costs that teams have to face.
We thus expect that the effect of MTM on team penfance, via its effect on informational and
attention resources, will be influenced by the lefeexternal advice receiving available to team
members.

In order to strive in MTM scenarios, professioras make an intensive use of collaborative
technologies (e.g., email, instant messaging, projgnagement systems) to keep in touch with a
large number of colleagues who could be co-locatatispersed. Among different collaborative
technologies, in this paper we focus on instantsagiag (IM), that has now become a common
means of communication in work contexts (Tudor Bettely, 2010; Radicati, 2012) and is suitable to
R&D contexts because its quasi-synchronous featmddikely “polychronic” use (e.g., Dennis et al.,
2010). While on the one hand IM can help teamsaessing knowledge and information and
managing individuals’ availability (Garrett and Dager, 2007), on the other hand it is a source of
potential disruptive interruptions (Rennecker amti@in, 2005). Once again, in a MTM scenatrio, it is
not enough to consider how a team uses a technbkagiynstant messaging because the
configurations of individuals on multiple teams sitaneously likely interact, via their effects on
coordination and attention, with the single teaaislity to use effectively the technology to incsea
their performance.

Therefore, the second aim of the paper is to inyatst how external advice receiving networks
and instant messaging use in teams moderate #t®nship between MTM and team performance. In
particular we posit that higher levels of exteradVice receiving and instant messaging use are
associated to enhanced team performance but anlgdms characterized by a low to intermediate
levels of MTM.

We explore these issues through a field study cttedLin the R&D unit of a major Italian firm
in the alternative energy industry. The presergassh intends to make several contributions. To our
knowledge, it is one of the few studies to empllycassess the relationship between MTM and team
outcomes, specifically team performance, in an RE@K setting. It therefore adds to the very recent
stream of literature on new forms of work that teteito acknowledge the changed and complex
settings in which project-based organizations dpexaday (e.g., Ferriani et al., 2009) and to the
theoretical models on teams and teamwork (e.g.,&Mag et al., 2012b). In addition to that, we
enrich our comprehension of new moderators (soetlorks and use of collaborative technologies)
that may affect the relationship between MTM anddR&am performance. As such, our study

contributes to an enhanced understanding ofdinéngentvalue of relational and technological



resources for professionals operating in a muttirtenembership scenario. Accordingly, we offer new
insights on how to better support organizations ddapt MTM as a way of structuring work and
favoring innovation processes. Finally, our resedyas specific implications for R&D managers who
are responsible, at the same time, for allocatieg toworkers’ time along a variety of projects to
attain efficiency as well as to maximize the innoxeaperformance, and for helping coworkers to

navigate in such work contexts.

2. Hypotheses development

The model in Figure 1 summarizes the hypothesesepted in the following paragraphs.

2.1 MTM and team performance

Because of the widespread use of teams, both techéind distributed, in knowledge-intensive
organizations, scholars and practitioners have téevoonsiderable attention to explore the predictor
of team performance in terms of both design factis size, composition, diversity, and emerging
social processes, e.g. conflict, trust, identifara{for an extensive review see Mathieu et alQ80
Team performance captures the idea that teamspragiice outputs considered as adequate by those
who receive or who are in charge of evaluating tiddfageman et al., 2005).

Surprisingly, previous research has mainly focusedingle teams performance and has largely
overlooked the role played by the fact that membéessingle team are, in practice, often involired
multiple teams simultaneously (e.g., Chudoba ants@vaManheim, 2007; Mathieu et al., 2008;
Bercovitz and Feldman, 2011). Modern organizatiordeed, often ask their members to be involved,
concurrently, in different projects and activiteasd, even in a single workday, professionals may fi
themselves working on a number of heterogeneoks taxl interacting with a number of different
teammates. Multiple team membership, thereforajlerthe necessity for professionals to switch
between tasks but also between team contextsffasedt project teams may be characterized by
differing tasks as well as different members, lmre, routines, and identities (O'Leary et al., P01
Those dynamic environments can lead to both pes#hd negative effects on teams’ internal states
and processes calling for new models of team pmdace that take into account how the above
factors drive performance.

O’Leary and colleagues (2011), in their seminabth&cal contribution that explicitly
investigates, at the team level, the relationskigvben the number of teams people are
simultaneously involved and the productivity ofrtea(expressed in terms of amount of time used to
produce a given output and the utilization of petgactive time on single projects) propose the

existence of an inverted curvilinear relationstipintermediate levels of MTM, teams gain higher



productivity because their members are promptetkt@lop better team work practices and to pay
more attention to the way they allocate their tiviery low MTM, on the contrary, does not force

team members to engage in these virtuous procbssasse they are endowed with enough resources
and time to complete their tasks and do not sefaramew ways of improving their efficiency. Very

high levels of MTM tax too much team members’ d@itemand cognitive resources, leading to

reduced productivity.

Building on this research, we aim to investigatelthk between MTM and single team
performance. We argue that, based on theoriesmflietige acquisition (Cummings, 2004; Hansen,
1999, Reagans and McEuvily, 2003; Zellmer-Bruhn,3@hd attention (Hansen and Haas, 2001,
Leroy, 2009; Ocasio, 1997), at intermediate leetlgITM teams will attain higher performance as
compared to teams whose members experience sitsaf@xtreme MTM (very low and very high).
Being involved in more than one team can lead terg@l positive consequences for each single team
for a number of beneficial mechanisms. Accordingrtowledge acquisition theories, working within
different team contexts enriches professionalaufiinche acquisition of different points of view,
information and knowledge that can be transferrigkimvthe focal team (e.g. Cross and Cummings,
2004; Cummings, 2004; Reagans and McEvily, 2008)piEical evidence finds that a single team
quickly develops routines and recurrent ways ohddahings that tend to persist over time and limit
the level of experimentation of new ways of cargyout activities (Zellmer-Bruhn, 2003). If the
application of routines helps a team to save tingeta reduce the level of uncertainty, it can also
reduce the likelihood of engaging in innovativeniting with the consequence of potentially limiting
team performance especially in the case of knovdedlignsive work and R&D teams (Gersick and
Hackman, 1990; Zellmer-Bruhn, 2003). Bringing nexvgpectives inside one team through the
participation of members in other teams can theedfiave an overall positive impact on a single team
performance, provided that teams will be able tmnsider existing ways of doing things in light of
the new information acquired and to apply new krealgk to the team activities. Consistent with this
argument, Cummings and Haas (2012) and Chan (26a4)l that multiple team membership was
positively related to the performance of knowledlggensive and engineering teams.

Although being in multiple teams exposes individug@mbers to new sources of knowledge that,
when applied in a focal team, can improve its genfnce, it poses, at the same time, challenges for
professionals in terms of time allocation, dividdténtion, attention switching and coordination
especially if members are engaged in complex tg&sier et al., 2003) such as research and
development and innovative activities.

First, as the number of multiple team membershipgeiases, the need to switch often between
different projects may limit the time and the atiem devoted to the needs of each specific project,
eventually offsetting the benefits derived from #oguired knowledge diversity. Empirical evidence
reinforces this argument. Tucker and colleague8{p6how the importance of external knowledge to

improve the implementation of new practices in ltaspeams and they underline how a critical



condition for a successful implementation of newwledge is that learners have the opportunity to
experiment with the new practice and to shapelgoSresman (2010) shows that external activities
enacted by pharmaceutical R&D teams are valuahlectease the team performance. Examples of
such activities are deriving lessons about the ttaslugh the observation of the work of others and
identifying important practices. The author findeywever, that team performance improvements
occur only when teams engage also in internal iiesvsuch as knowledge experimentation and
reflection. It can be argued that in a MTM contiixdse exploration activities can be successfully
undertaken at intermediate levels of MTM, whererteaembers can find occasions to reflect on the
acquired knowledge, to experiment with it and ewvelhy to modify it to fit with the specific focal
team context, but become difficult to accomodatténcomplex and fluctuating work schedules of
teams operating at high levels of MTM.

In addition to that, as individuals increase tipgirticipation in multiple teams, they have to deal
with multiple deadlines, interruptions, and frequirsk switching (Perlow, 1999; Leroy, 2009) that,
through the impact on professionals’ attention |@é@ffect negatively the performance of teams.
Leroy’s study (2009) shows that switching betwessks often entails the presence of attention
residue, that is to say the tendency to keep thgqn&bout a previous task (or, in the case of MTH¢, t
previous project task) even when entering intoffeidint project’s task, with potential negative
consequences on performance, especially for conpgks like the ones involved in innovation and
R&D activities (Speier et al., 2003). Consistentther empirical studies show us that switching
between tasks generates costly cognitive interéa®from a previous task to a current task that
diminish the effectiveness of the latter (e.g. Altm and Gray, 2008; Rubinstein et al., 20Bihjally,
in terms of work coordination, the existence of ntoue multiple teams where professionals are
simultaneously engaged implies that by devotingtiomone team, a professional’s actions impact not
only on that specific team, but also on the wheleo$ other teams whose work may need to be
rescheduled or postponed with potentially negattwgsequences in terms of team outcomes.

All the above suggests that very low and very hgytels of MTM will be more dysfunctional for

team performance than intermediate levels of MTRUS; we first hypothesize that:

Hypothesis 1. The relationship between multiple team membershipteam performands
curvilinear in the shape of an inverted U, sucht ieams whose members are, on average, engaged

simultaneously in few or many teams experiencerlpadormance.
2.2 The moderating role of external advice receiving

R&D professionals involved in a multiple team memngbép context are exposed to multiple
sources of information and knowledge through forarghnizational design. In addition to that,
current theories of social networks highlight thortance of informal social interactions between

organizational actors for exchanging valuable walkted resources and enhancing collaboration



especially when individuals and teams engage invleaige-intensive work (Cross and Parker, 2004;
Sparrowe et al., 2001; Chung and Jackson, 2013gnvghofessionals find social support within their
organization, for instance, they are better at itasking between different projects (Baer and
Oldham, 2006). Through advice from colleagues viddials in a team are given assistance and
guidance that are related to the successful coraplef work (Sparrowe et al. 2001). In addition,
knowledge heterogeneity, derived from informal abnetworks, and its recombination, is particularly
important to enhance innovative performance (RadahGalunic 2004). At the team level, extant
research informs us that teams’ ties with extepaaties are related to teams’ positive outcomek suc
as improved supervisory appraisals, productivity emwentive performance (Ancona, 1990; Ancona
and Caldwell, 1992; Oh et al., 2004; Reagans amttefunan, 2001; Wong, 2008; Bercovitz and
Feldman, 2011; Chung and Jackson, 2013). Unforlyhahe above studies did not consider the fact
that often team members span simultaneously mealtgam contexts. Based on recent literature on
social networks we argue that, for teams that apénathe unique context of MTM, external advice
receiving affects the strengths of different preess(i.e. knowledge acquisition versus attentiah an
coordination) for teams whose members operatenaaital at high levels of MTM and, therefore, it
will act as a moderator of the relationship betwi8rM and team performance.

Specifically, we anticipate that, at low levels\dT M, teams whose members can avalil
themselves of numerous advice relationships witplgeoutside their teams (external advice
receiving) attain higher performance, while at higlels of MTM, external advice receiving is
associated with lower team performance. We baseeasoning on the following arguments.
Previous studies on boundary-spanning activitippst the idea that teams interpreting external
activities (e.g. feedback seeking) as importantherteam’s life are rewarded with higher supemyiso
appraisal as compared to more isolated teams (And@90; Ancona and Caldwell, 1992). Also
Reagans and Zuckerman (2001) show that corporaf2 te&ms with intense interactions between
team members who hold diverse networks outsidéstinas attain better productivity. Supposedly,
these connections help to bridge the external mita/structural holes, bringing inside the teams
diverse information and knowledge from outside merapthus creating the conditions for increased
teams’ performance. Finally, we know that grouggrenance is enhanced in teams characterized by
higher knowledge variety of its members that, $rtitrn, can be increased by importing new
knowledge and viewpoints through a high range ezleadvice network (Wong, 2008). Recently, the
relationship between external informational netwstriength and team performance has been found
stronger for teams characterized by non-routinestlike science teams because of their higher and
more complex information-processing demands (ClamntyJackson, 2013).

Overall, the previous arguments suggest that tbesacto informal external network ties results
in the transfer of new information, advice and kiexige that have the potential to trigger positive
consequences, because they provide individualseamas with valuable information that would be

more difficult to obtain through more formal meafsommunication. At low MTM, therefore,



external advice receiving and MTM can act like cenpents. As a matter of fact, at low multiple
membership, team members do not have access tusaources of perspectives, information and
knowledge coming from memberships across teamsiiReg advice from the team external network
can therefore supply the amount of external woliteel information and knowledge that is likely to
be relevant for team performance. A focal team’snimers involved in few project teams can commit
themselves for longer periods of time to the samoalfteam and, as a result, bring into the team the
amount of advice received, internalize it and ipooate it into the team activities and processéh, w
the likely consequence of improving team perforneaitence, at lower levels of MTM, as external
advice receiving increases, multiple team membprsbécomes less influential in shaping increases in
team performance.

We also contended that, at high levels of MTM, tgarformance will decrease as a
consequence of attention and coordination issugsvarargue that this relationship might also vary a
a function of the amount of external advice recgj\vas this latter can be expected to increasedssue
of attention and further dampen the ability of tegdmcoordinate their activities. Two lines of
evidence support this argument. On one hand, thiel ifeady provides for some information and
knowledge diversity, making less necessary to teésaxternal social networks for advice and help.
On the other hand, extant research tells us tleélsoetworks require a valuable resource, likeetim
to be managed and maintained (Day and Kilduff, 2608lan and Galunic, 2004). At high MTM
levels, the attention deficits can be severe aad#ed to manage the external advice relationships
adds to the need of managing the multi-team enmisott and the switching between project
boundaries, with a likely detrimental impact onnteggerformance. In addition to that, high levels of
MTM could deprive team members of the time to thablout the usefulness and relevance of the
additional external advice received for the spe@fioject. In other words, team members could waste
time and energies following many pieces of inforioratind advice and be unable to focus on what is
really valuable to the specific team.

In other words, as depicted in Figure 1, we hypsitteethat:

Hypothesis 2. External advice receiving will moderate the invdrté-shaped relation between

multiple team membership and team performanchato t

a) teams with high external advice receiving wilhibit higher team performance in response to low

multiple team membership than those who score loexternal advice receiving;

b) teams with high external advice receiving @xhibit lower team performance in response to high

multiple team membership than those who scoredoexiernal advice receiving.
2.3 The moderating role of instant messaging use

Teams avail themselves of a variety of collaboeatachnologies (e.g. telephone, email, instant

messaging systems, videoconferencing systemste nst a few) to accomplish their tasks, to
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support collaboration and foster coordination, snttansfer information and knowledge among
individuals and teams (e.g. Suh, 1999). Among tfferdnt collaborative technologies available ie th
workplace, IM is particularly useful for those werk who engage simultaneously in many knowledge
intensive activities, tasks, and projects (Paz@d.eP013; Bertolotti et al., 2012; Quan-Haasal et
2005).

IM systems are designed to support different kifdsocial interactions and, in the first stages of
their diffusion, they were mainly used for persainétractions (e.g., interactions with friends)isTis
the main reason why many organizations opposedadew still do, the introduction of IM systems
in the workplace. However, IM is now intensivelyedsn the workplace. A recent survey on different
companies reports that 73% of employees uses IM tainteract with co-workers and clients and
that, on average, individuals spend 41 minuteslpgron IM, having 8 IM conversations per day with
5 different people (Radicati, 2012). On top obtlthe heated debate on the extensive use of emails
organizations and its negative impact for individarad team outcomes (e.g. reduced productivity,
increased stress, Taylor et al., 2008) is incredgisuggesting to consider other collaborative
technology, like IM, as a primary tool for collabtion, especially in knowledge intensive contexts,
such as R&D teams (Tudor and Pettely, 2010; TremhlLa@onardi, 2012). Unfortunately, most
researches on IM relied on laboratory studies cuded on adoption and usage patterns (e.g. Nardi et
al., 2000; Chung and Nam, 2007). Thus, we stilMkigmiite little about the consequences of IM use on
organizations (Cho et al., 2005; Cameron and Well&@5; Pazos et al., 2013).

In work contexts, IM supports quasi-synchronous mmomication and allows for a combination
of synchronous conversations and asynchronousfusgtdranscripts and document transfer with the
potential to enable high immediacy of feedback (€hal. 2005; Maruping and Agarwal, 2004).
Three structural features of IM are particularlgfusin R&D contexts characterized by high levels o
MTM: polychronic communication, presence awarenasd,silent interactivity (Dennis et al., 2010).
Polychronic communication, i.e. the possibilityosinducting multiple conversations in parallel,
allows individuals in multiple teams to keep in¢bwsimultaneously with co-workers from different
teams. Polychronic communication refers both tau#timeous multiple IM conversations as well as
the simultaneous use of IM and other communicagohnologies (Cameron and Webster, 2005). IM
systems also indicate if users are connected aadéilable, providing members with information on
presence awareness. Such information is partigulagful when team members are not always co-
located and need to know if others can or canndtieerupted. The increased distribution of
knowledge intensive work across national and omgditinal boundaries (e.g., Manning et al., 2008) is
making this feature particular relevant. Finalheg silence of text-based IM allows individuals to
contact or be contacted by team members withoulieg the physical workspace they are currently
working in. To this regard, Dennis et al. (20103ctée the practice of ‘invisible whispering’ agth
use of IM during meetings in order to interact baith meeting participants and external otherss It

important to note that the three features of iyplotonic communication, ii) presence awareness, and
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i) silent interactivity, are particularly relevaim MTM contexts where i) being engaged in mutipl
conversations is not infrequent; ii) knowing whatiy team members do is more difficult, given their
multiple engagements, and iii) being involved imm@auous project meetings can reduce the
availability of individuals.

When describing the use of IM in the workplace, nhibsrature seems to assume that individuals
prefer to use IM only for brief interactions andintya for coordinating or getting quick information
that complements or facilitates interactions witheo media (e.g. Nardi et al., 2000; Li et al., 201
However, in-depth qualitative studies have revetttetl IM is used in more nuanced and diversified
ways in the workplace. If we just focus on empirgtadies conducted in knowledge intensive settings
or R&D firms, we find that IM is most often used fong, intermittent interactions (Isaacs et al.,
2000) and that team members use IM intensivelgiiaring knowledge (Bertolotti et al., 2012),
collaborating on tasks (Isaacs et al., 2000), ahdrg) problems together (Quan-Haase et al., 2005),
i.e. for actuallyconductingtheir knowledge intensive tasks as a team, anguabfor quick
information gathering.

Given the extensive and diversified use of IM in[R&ettings characterized by high levels of
multitasking, it is important to capture the intespbetween IM use, MTM, and performance.
Literature tells us that IM can bring both positased negative effects on work related performance.
For instance, IM systems allow for almost immedadeess to co-workers and the development of
both planned and spontaneous interactions, buubeaaf their characteristics, they can increase
disruptive interruptions in the workplace (Rennecked Godwin, 2005). Based on recent literature on
IM use and interruptions (e.g. Cho et al., 2005r&tand Danziger, 2007; Li et al., 2011; Pazos et
al., 2013) we argue that the effect of average # in teams on the relationship between MTM and
team performance varies according to the leveMT¥1. Specifically, we suggest that at low levels
of MTM, teams whose members make, on average,tansa use of IM attain higher performance
while at high levels of MTM an intense use of IMassociated with lower team performance. We base
our reasoning on the following arguments.

Intense use of IM supports work coordination in MTlhtexts, allowing collaborators to ask
questions, discuss task activities, and solve problacross teams. Rennecker and Godwin (2005)
observe that the synchronous nature of IM allowsdduced delays in the execution of tasks. For
instance, in a R&D project team whose members mal&verage an intense use of instant
messaging, team members can communicate quicklatltitional work, sometimes unexpected, is
required and can quickly understand who is immetiiatvailable and reach individuals that are
currently working on other teams. In other wordig, interactions channeled by IM can fasten the
execution of work and represent a precious sourkaawvledge and information that can be
incorporated in better team outcomes (Zellmer-Br2@®3; Ou and Davison, 2011). Unfortunately,
when we look at the standpoint of receivers ofrinfgtions (or information providers), large numbers

of interruptions can become overwhelming (Renneaker Godwin, 2005). However, at low levels of
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multiple team membership, teams whose memberssingy use IM can still coordinate promptly
their actions and efforts. Because of the few pldtmemberships held by team members, each team
can accommodate such coordination needs and eyeovumworking relationships, enhancing their
team performance (Cho et al., 2005, Ou et al., pDan example, empirical evidence shows us
that, at times, people employ collaborative tecbgias like instant messaging to manage strategicall
the timing of interruptions (Garrett and Danzigg807; Nardi et al., 2000). Teams where members
hold few multiple memberships can easily negotiai@versational availability within and between
teams increasing the opportunity for a satisfactagotiation of the interruption timing. In additio
thanks to the feature of silent interactivity, tsawhose members make an intensive use of IM can be
continuously engaged in collaboration, even whenesteam members are involved in other
meetings. This feature is particularly precious wR&D teams approach deadlines (e.g., milestones,
final deliveries).

Conversely, when the levels of MTM increase, whitirking in one project team, professionals
will typically receive more requests via instantasgging from colleagues from many other project
teams and will need to reach many different otiretsder to complete or integrate their own work.
Numerous interruptions cause a frequent task simgdinat reduces the level of attention on
individual tasks (Leroy, 2009). It often takes tiared effort for team members to get back to spged u
the project they have switched from (Leroy, 2009hen tasks are complex, like those carried on by
knowledge professionals, task switching betweefedint projects is detrimental to individual
performance. As the complexity and diversity oktamcrease, the time required to cognitively re-
engage with a given team increases, thereby inage#se switching cost of transitioning between
projects. Thus, a high level of interruptions, dedpwith the necessity to shift back and forth lesw
many different project teams, will make coordinataumbersome likely decreasing individual
performance and thus affecting overall team peréorce.

When using IM in high MTM circumstances, team meraheill most probably experience
situations where they need to simultaneously poidgermation and knowledge received from one
team and contribute their knowledge to another teamthey will experience dual-task interference
(Heninger et al., 2006). Heninger et al. (2006) destrated that dual task interference is assoctated
worse decision making in teams and speculatedstiwdt effect is particularly salient in situatiohatt
have more complex information competing for atemtiike MTM scenarios.

Moreover, at high levels of MTM, an intense usdé\bfrequires professionals to undertake
multiple simultaneous and heterogeneous conversatind therefore reduces the opportunities for a
negotiation satisfying all the involved partiesi{dson and Cooper, 2009), with negative
consequences in terms of coordination of the digs/within single teams and eventually team
performance.

Finally, teams intensively using collaborative teclogies should develop and share over time

norms of use, otherwise the different expectattwaid by team members could hamper the
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functioning of the team (Gibson and Cohen, 2008 fiectic organization of work in presence of
high levels of MTM can make more difficult for theembers of each focal team to find occasions for
discussing misunderstandings and negotiating néwmaigning behavioral expectations related to
IM use, as compared to a situation of low MTM.

To summarize, we hypothesize the following moderagéationship (see Figure 1 for a
representation):
Hypothesis 3. The use of instant messaging will moderate theriestdJ-shaped relation between

multiple team membership and team performanceato th

a) teams whose members, on average, make an inteasd instant messaging will exhibit higher
team performance in response to low multiple teambership than teams whose members, on

average, make a limited use of instant messaging;

b) teams whose members, on average, make ananisesf instant messaging will exhibit lower
team performance in response to high multiple te@mbership than teams whose members, on

average, make a limited use of instant messaging.

3. Data and methods

We conducted our study in the R&D unit of a wor@dling company in the alternative energy
industry. In this unit, different professionalsge electronic, mechanical, mechatronic engineeds a
technicians) are engaged with the research andagewent of advanced technological systems using
alternative energy sources, such as LPG (ligugfegtbleum gas) and CNG (compressed natural gas).
The company is part of a large group and, at the of data collection, held a reputation for being
one of the most dynamic and innovative Italian madsized company. The R&D members are
employed simultaneously on different projects. Eaject is devoted to the creation of a subsystem
for a specific client (an OEM — Original Equipmeanufacturer) or for final customers (an After
Market solution). A unique team of R&D members iEEriout each project, i.e. each team is created
anew at the beginning of each project and, althaogividuals work on multiple teams, there are not
stable teams that work on more than one projecttH®reason, from now on we will use the term
teams to indicate project teams. Managers assitividual team members to teams; even though they
try, whenever possible, to match projects chareties with professionals’ individual preferences,
there is no self-selection of R&D professionalsclicgeam incorporates competences from one or
more of the following knowledge areas: mechaniekgctronic, mechatronic, electrical and industrial.
Usually, individuals share their knowledge area$ wther team members. Team members do not
have other individual assignments or job demangserxethe participation to the project teams.

To investigate the influence of MTM on team perfarmoe and the moderating effects of external
advice receiving and the use of IM, we first cortddgreliminary interviews with the VP for R&D,

four senior managers, and the human resource mattalgetter understand the context under study.
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Then, we developed a multi-section questionnaiaéle submitted to all the 83 members of the R&D
unit. Since top management supported the studtheljuestionnaires were returned. We assured
respondents that their individual responses woaldribnymous and used only for research purposes,
and asked them to return the completed questi@sdirectly to us instead of routing them through
the organization. The average age of respondergSdgears (s.d. = 7.3) and they had worked with
the organization for an average of five years .8.5). Their professional tenure was, on averade,
years (s.d. = 9.34). Our sample comprises 40 teams.

While we submitted the questionnaire, we also as&spondents to compile diaries recollecting
all the project activities they performed during tirevious workday (Perlow 1999). For each episode
we asked respondents to specify the duration df aetivity, the extent to which it was planned or
not, the effects on work activities, and the actovslved.

Finally, while we relied on survey data to test tiypotheses, we also conducted follow up
interviews with a project manager and an R&D engjirtbat aided us in further interpreting the

results.
3.1 Measures and reliability

3.1.1 Multiple team membership

Management provided us with a list of open projatthie moment of the study. Respondents
indicated all the projects in which they were sitaneously involved. The projects lasted on average
13 months (s.d. 7.3). In line with the suggestib@d.eary et al. (2011), and the measure adopted by
Cummings and Haas (2012) and Mortensen (2014), @asored multiple team membership for a
focal project team as the average number of simedtas team memberships held by the focal team’s
individual members. This kind of operationalizatah MTM is what Kozlowski and Klein (2000)
name a ‘configurational unit property’. Configuratal unit properties ‘emerge from the
characteristics, behaviors or cognitions of unitmhers — and their interactions — to characteriee th
unit as a whole’ (page 373) and are the resulbofailation processes. LeBreton and Senter (2007)
observe that: ‘compilation processes rest on ssaraption that there are apparent differences
between aggregated and non aggregated data. Tiegrigfs not necessary that individual or lower-
level data demonstrate consensus prior to aggoeydépiage 817).
3.1.2 External advice receiving

External advice receiving captures, for each fteain, the amount of advice received from co-
workers 1) not belonging to the focal team andd)belonging to other overlapping teams in which
the focal team’s members are currently involvethtesi differently, it measures the amount of advice
members of the focal team receive by organizatianotdrs currently not involved in the same
projects. The questionnaire listed all the respotsldnitially, we assessed individual advice reicey
in terms of amount of work-advice received by aglonr respondents ‘In the past six months, who

came to you for advice or help on work related eratat least twice?’ In particular, we computed
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team members’ external advice receiving in termiheir indegree scores in the network (Borgatti et
al., 2002; Freeman, 1978; Wasserman and Faust),1@9%idering only the ties from the external
network, that is to say from non-team mates. Thegmnee score indicates an objective measure of
advice receiving as it measures the number of pawpb declared they were reached by the focal
actor to whom they offered work-related advice. &ach team, we then measured the external advice
receiving as the total number of a focal team’®grde ties divided by the total number of possible
ties.
3.1.3 Average use of instant messaging

To measure the use of instant messaging systegmmneéents answered the following question:
‘With what frequency do you use instant messagiogifstance skype) for work related purposes?’
on a 1 to 4 points scale, where 1=monthly, 2=weekdylaily, 4=several times a day, with the non-use
of the technology to be coded as 0. We definedsitade based on the insights derived during the
preliminary interviews with our informants. Specélly, at the time of the study the organizatioa di
not have collaborative technology policies, bubwakd for the use of any IM system (although Skype
prevailed as the most used system for text exclgnelividuals were not encouraged neither
discouraged in the use of IM, so the actual udeatefd emergent individual practices and preference
and resulted in very heterogeneous behaviordi@e a sporadic monthly use to an intense everyday
use). For each focal team we calculated the melae wh the individual members’ IM use. As for our
measure of MTM, this operationalization reflectsoafigurational property and we do not expect
agreement among team members. Indeed, consistn€han’s (1998) additive model, this variable
does not capture the perception of how IM is uselteam (that would be a composition variable),
but how much, on average, team members use IMdna team.
3.1.4 Team performance

To collect measures of team performance we askeR&D unit VP to assess each of the project
teams on four items (completing work on time, cagtipg work within budget, satisfaction of the
client with the quality of team output, and ovepdiformance) that were the most relevant to the
management view of R&D team performance. We empl@yseven-point scale ranging from “very

poor” (1) to “outstanding”(7). Cronbach’s alpha vemgial to 0.9.
3.2 Control variables

Empirical evidence informs us of the many varialtted predict team performance. Therefore,
we included several control variables to accounttie variety of team membership, i.e. ‘the divgrsi
that characterizes the teams that individuals ambers of’ (O’Leary et al., 2011, p. 464), in terohs
size, tenure, localization, knowledge areas, ingrare, task complexity, and average use of emails.

Specifically, our teams varied considerably in slzes therefore important to control for the
team size (Reagans and Zuckerman, 2001) that weumezbas the number of professionals belonging

to the focal team.
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R&D professionals also varied in terms of the nundje/ears they worked for the company.
Following Chung and Jackson (2013), we included esntrol the average team tenure that we
calculated as the mean value of the organizatiemalre of the focal team’s individual members.

Teams whose members are co-located or delocalizéifférent sites can develop different
social processes and adopt different ways to rdactsions. The localization of teams can therefore
be an important variable in explaining their pemiance. We coded localization as a two-level
variable (0= all team members are co-localizedsdme members in a team are de-localized).

Teams differ in terms of the number of knowledgeaarof their members (more specifically,
mechanical, electronic, mechatronic, electrical imadstrial) and this variable has been related in
previous studies to team performance (CummingsHaas, 2012). We measured the number of
knowledge areas as the uniqgue number of areastheaiduals on a focal team indicated.

Teams whose members consider the focal projetteasiost important in their portfolio of
activities and commiit to it a higher percentagérmé can benefit from increased attention to devote
to that project (Maynard et al., 2012). The moregbe are in this condition, the more the project ca
benefit from intense contributions. We thereforatoalled for the number of members who declared
that each specific team was the most importargrims of dedicated time. For each focal team we
calculated an index of ‘importance’ in terms of rnenof declared preferences divided by the team
size.

Our teams carry out different types of projectsc@xding to the managers we interviewed,
Original Equipment Manufacturing projects (OEM) ammplex projects where teams partner with
global car manufacturers to develop new and inmexgiroducts. Conversely, the After Market
projects (AM) are mainly devoted to personalizedhieady existing products, according to specific
requests advanced by clients. These types of psojee deemed to be of lower complexity. Projects
entailing both OEM and AM features were deemedasnost complex. Thus, project complexity
was coded as a three-level variable (1=AM; 2= OBMAM/OEM).

Finally, team members made use of other commupitagichnologies for work-related
purposes. Given the reported importance of emailamsl consistent with Ou and Davison (2011), we
controlled in our model for the use of emails. Gstemt with the scale on IM use, respondents were
asked to answer the following question: ‘With wfraguency do you use emails for work related
purposes?’ on a1 to 4 points scale, where 1=rhgrithweekly, 3=daily, 4=several times a day. For

each focal team we calculated the average valtleedhdividual members’ email use.
3.3 Data Analysis

Hierarchical multiple regression analyses were tisédst the hypotheses of quadratic/linear-Mutipl
Team Membership-by-linear- External Advice Recagvamd Average Use of Instant Messaging

interaction effects on the dependent variable @i ®erformance (cf. Aiken and West, 1991; Cohen
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and Cohen, 1983; Janssen, 2001). Following Cohah €003), we standardized all the independent
variables and the control variables to facilitasting of quadratic and interaction effects.

To test the hypothesized interactions between plelfTeam Membership and External Advice
Receiving/Average Use of Instant Messaging and gféct on Team Performance, we followed the

steps taken by Janssen (2001).

4. Results

Table 1 presents a correlation matrix and desediatistics for all the measured variables.
Teams are composed on average of 6.38 membentgdmtsize varied from 2 to 27. It is interesting
to notice that size was not correlated neitheeam performance nor to MTM. On the other hand
complexity is positively correlated to size, sudggesthat larger teams are associated to more
complex projects. On average, teams had a MTM3# 8supporting the fact that MTM is very
relevant for this organization and its teams. eimnis of collaborative technology use, it is relévan

notice that all teams use intensively emails, wttisy are more diversified in their use of IM.

Table 2 reports the analyses for the inverted Ubstaelationship between Multiple Team
Membership and Team Performance and for the modgnatle of External Advice Receiving and
Average Use of Instant Messaging on such relatiprsh

Entering the control variables of Team Size, Averagnure, Localization, Project Complexity,
Importance, Number of Knowledge Areas and Average &f Emails into the regression did not
generally produce significant effects on Team Rerémce. In Step 2, we entered the main effect of
Multiple Team Membership, which was not a significaredictor of Team Performance. Following,
in Step 3, we entered the quadratic term of Mudtipbam Membership, which was a significant
predictor of Team PerformanceA R? = .13, p < .05). In other words, there is an iteeiU-shaped
relationship between Multiple Team Membership ardn Performance, supporting Hypothesis 1.
The value of MTM corresponding to the highest lexfgberformance is about 9. It is interesting to
note that our qualitative interviews largely supgpbis result and clarify the challenges entailed i
working in MTM scenarios. For instance, one of mfiormants told us that working on multiple
projects, characterized by urgencies and the r@athmediate attention, made it difficult for

engineers to organize their time the way they prefeor to optimize their efforts across multiple

! To be sure that projects were carried out simattasly and not sequentially, we analyzed diari¢s dad

found out that, on the days the diaries were fillecat least 70% of the open projects had onearerteam

members working on them.

2 We used the variance inflation factor (VIF) to assmulticollinearity. The maximum VIF was 5.7 ahe t
average VIF was 3.2. Therefore, we do not haveoresa® suspect that multicollinearity was a problem

18



projects. Another informant told us that when yaarkwon many heterogeneous projects it is very
challenging to continuously switch from one to daot
The problem is that when you work on several ptejeey likely are different - some pure
development, others pure innovation for instantg.impossible to manage well so many
projects of different kinds! Some projects needeantration; the others need availability!
From the interviews and the diaries, the issue ©MMesulted as conceptually different from
overload (although, of course related). For instaaoalysing the data from our diaries, we did not
find that people needed to work a significant amtairextra hours (on average they worked 8 hours
per day, with a standard deviation of 25 minutegjpporting the idea that was MTM, and not work

overload, to drive the dynamics we depict.

In Step 4 of our regression model, External AdReeeiving and Average Use of Instant
Messaging were entered, but were not predictitearh performance.

In Steps 5 and 6 we added, respectively, the ictierss of Multiple Team Membership and
External Advice Receiving/Average Use of InstantsBlging. Both interaction terms were found
significant for Team Performancé\ R? = .09, p<.05 and\ R? = .07, p<.05 ). Finally, in steps 7 and 8
we entered the quadratic-by-linear interactionsloftiple Team Membership and External Advice
Receiving/Average Use of Instant Messaging; whikeformer term was significant\(R? = .08,
p<.05), the latter was non-significant. As can éensin Figure 2, the inverted U-Shaped relationship
between Multiple Team Membership and Team Perfoomamoderated by External Advice
Receiving, such that when multiple team membershiqgw, External Advice Receiving has a
positive effect, when multiple team membershimteimediate, External Advice Receiving has a
negative effect and, at very high levels of MTMté&ral Advice Receiving becomes again beneficial
for the performance of the focal team. HypotheaissZherefore supported, while hypothesis 2b ts no
supported. Figure 3 shows that the inverted U-sthaglationship between Multiple Team
Membership and Team Performance is moderated bfntbieage Use of Instant Messaging so that
when multiple team membership is low, IM use hassitive effect and when multiple team

membership is high, it has a negative effect. Thiypotheses 3a and 3b are suppdrted

Insert Table 2, Figure 2 and Figure 3 about here

3 Given the small number of our observations intiefato the number of our predictors, we performaed
power analysis with the software G*Power 3.1 (F&uwl., 2007, 2009). The power test of the reguassith
our hypothesized relationships reports a post loweep level of 0.8, which may indicate an adequaterde size
for the variance explained and number of predidtothe model (Cohen, 1988, 1992). However, ihipdrtant
to acknowledge that there is a debate on the usedslof this kind of analysis (e.g., Hoenig andskigi 2001),
especially when results are significant (Cohen,2)98 order to further check for the robustnesswffindings
we re-run our model without control variables (theducing the number of predictors). This reducedehis
significant (F=3,89; p<.05) and the difference bew this model and our final model in table 2 is no
statistically significant4R? = .20, n.s.). This suggests that having a largemtrer of predictors does not
significantly reduce the power of our analysis.
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With reference to Hypothesis 2b, our quantitatiséadshow that there are three projects with MTM
higher than 12 and, in this condition, differerftigm what we hypothesized, having high levels of
external advice receiving has a positive effecperformance (see figure 2). During follow up
interviews we asked a manager and an engineemntmeat upon this specific finding. The two

provided similar explanations and the manager ptedehis perspective with the following words:

The fact is that there are projects where team neesnére split among too many different
projects [...] They [individuals in teams with highTM] struggle to carry on the activities of
one single project. They really need the help ggestions of other people to finish or even
do their work. People in their project cannot daitk they are split in the same way — so they
go out, they ask for others’ support... Sometimeswea avail ourselves of external
consultants in order to fill this gap.

This excerpt suggests that at very high levels ®Meam members may not be able to
complete their tasks without the help of cowork&ten that all team members are likely involved in
numerous other projects, they need to resort théheof external trusted others, whose work-relate
support is implemented straightforwardly into teactivities and practices.

In relation to the last hypothesis, during an wiw, the VP for R&D told us that IM was a
technology that the company was exploring for asklregy the issue of email overload. In his words
‘People here use email too much and for the wromggses. Instead of using email as a
collaborative tool, people use it to document tleeun choices and to justify themselves when
problems arise. They say: ‘But | told you on an gimadate.... In his perception (and consistently
with previous literature, Taylor et al., 2008) elpaetermined information overload and a collective
lack of responsibility. On the other hand, IM wasqeived as a possible alternative for collabomatio
in teams. However, our evidence points out thatritdracts with MTM levels. While its use enhances
performance at low levels of MTM, at high levelsdTM negative effects arise. When working on a
high number of projects, ‘the computer screen besolike a merry-go-round of colors and signals’,
one engineer told us, because of the high numbeper chats. A project manager, engaged in a large
number of projects told us:

At the beginning of my working day | try to plan waork. First of all, | need to understand
what my priorities are. | cannot define those pities on my own, but | need to orchestrate
them with my colleagues. This is where Skype plawajor role. However, as the day passes,
requests increase and new colleagues from diffememécts log in and ask new things. |
cannot avoid responding them, because we are isdhee team or, well, we are on the same
boat anyway. | end up feeling bad because | careadly attend to the request of everyone.
Sometimes | even feel rude if | don't respond. JMHen everyone on a team has similar
experiences, we have real problems...

The field note above, that reflects an individuedtegy, suggests that when these kinds of
strategies coalesce at the team level, they catupeodetrimental effects in terms of team

performance.
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5. Discussion

5.1 Theoretical contributions

Our study contributes to the current scholarly @eation that advocates the necessity to
incorporate into models of team effectiveness thectiral, technological and social changes that
organizational teams are experiencing today sucfoagstance, the need to work simultaneously on
multiple project teams and the subsequent fluiditsnembership, the enhanced recourse to
collaborative technologies to manage an increastdhaition of work, and the changing nature of
collaboration (e.g. Wageman et al., 2012b).

We show that these new configurations of work tearatier for team performance, especially
in knowledge-intensive settings. In particular, imeestigated the inverted U-shaped relationship
between Multiple Team Membership and team perfooadhlypothesis 1). Further, we proposed that
this relationship is moderated by the external eelveceived (Hypothesis 2a and 2b) and by the
average use of collaborative technologies -in paldr instant messaging- made by team members
(Hypothesis 3a and 3b).

In relation to Hypothesis 1, our findings are cetesit with the theoretical model of O’'Leary and
colleagues (2011) who propose the existence afiaerted curvilinear relationship between MTM

and team productivity. Our evidence therefore sffan empirical validation of the model and extends
it to the analysis of a different team outcomet th&o say team performance. Investigating team
performance, and not only productivity, is highigrsficant for R&D contexts. In R&D units and
innovative organizations, it is not only importamtgain high productivity (i.e. to use resources
efficiently), but also of particular relevance tot@ain outcomes of high quality and that satisferms.

To make an example, while productivity is of coursievant for a new product development team,
managers are especially interested in the resdtteam is able to produce. Thus, understanding how

MTM affects performance, in addition to productyyibecomes of paramount relevance.

Our results, on the surface, seem inconsistenttivthiecent empirical evidence offered by
Cummings and Haas (2012) who found a positiveiogiahip between MTM and team performance,
without any inflection point. However, a closer koat the data highlights that their teams expegdnc
a maximum level of MTM lower than the inflectionipbof the curvilinear relationship that we found
in our sample. Stated differently, the organizasardied by Cummings and Haas assigned its
employees to work concurrently on a lower numbanoltiple teams overall. However, since
innovative contexts are characterized by increasngls of MTM, we expect a context like the one

we studied to become more commonplace than indke p
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Our results further expand our knowledge aboutrtip®rtance of social networks in the
workplace. While previous research has already esipld the role of external team informal
networks and conceptualized social networks charnatts as exerting a direct effect on team
processes and team performance (e.g. Henttone@;, 2biing and Jackson, 2013), it did so without
paying attention to the fact that often team memmispan multiple team contexts simultaneously. We
enrich this stream of literature suggesting thahase new forms of team work, external team
informal networks may play an important moderatiolg. In particular, we advance the argument that
to enable teams operating in a MTM context to appbductively the work-advice coming from
outside the team boundaries, the access to advitetormational resources should ‘match’ the team
level of MTM. We thus contribute to a recent streafrstudies on social networks and multitasking
(Schultz et al., 2013; Aral et al., 2012) that igguiaes, beyond the obvious informational benetiits,
costs entailed in the maintenance of large extera@iorks and knowledge processing, especially in
multitasking and multi-team contexts where prof@sals are already compelled to switch between
various activities according to situational demarks instance, Schultz and colleagues (2013)
studied the moderating effect of external netwankghe relationship between individual multitasking
(switching among R&D and operational tasks) andviddals’ R&D performance to find that
multitasking individuals did not benefit from acsde external networks as much as their focused
colleagues because they were unable to transfoan effective way these relational resources into
R&D outputs. As emphasized by the authors, thetmaail networks activities may overstrain these
employees (2013:1363).

Our research complements these studies (conductied imdividual level) by moving to the
team level. Also in our theorizing of the MTM-Tegmrformance relationship, the external advice
networks play a moderating role because they shmrithbensate for missing knowledge. At a team
level of analysis, we anticipated the positive ardative effect of high levels of team externalieglv
receiving for low and intermediate levels of MTMowever, the result that we obtained for high
levels of MTM was unexpected. A plausible explamais that when MTM becomes extremely high,
individuals in a team are faced with the challeofjbeing in a project where everyone’s resources ar
extensively taxed by the belonging to many teammsibaneously and likely temporal misalignments
would make difficult some sort of team coordinatibmsuch situations, team members would
probably be unable to reach teams’ goals withadantang to external help. While we could not
distinguish, with our quantitative data, the ‘typé’help and advice that teams searched for, our
follow up interviews suggest that the nature of iwkaought changes from low to high levels of
MTM passing from an exploratory search for adviza direct help for specific problem solving. At
high levels of MTM successful teams need extemmdividuals to help them more practically in
carrying out their work. They not only need advit¢he form of tips and suggestions, but also need
practical help in completing their work. Our intexws suggest that, sometimes, this form of help

comes from external consultants who are hired lp tvet some teams in their work. The long-term
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effect of these types of behaviors on individualstl teams’ ability to incorporate external knowkedg
into team processes calls for future investigation.

Finally, we enrich our understanding of the congeges of collaborative technology use in
organizations adopting new forms of team work. e works have proposed that the use of
collaborative technology interacts with other opiersl and social processes in teams (e.g. conflict
affect), affecting their performance (e.g. Marupamgl Agarwal, 2004). Our work extends this line of
research by focusing on IM and its interaction WithM. Given its distinctive features (polychronic
communication, presence awareness, and silenaatigty), IM is increasingly used in R&D settings
because it can help not only team members in attalretter coordination (e.g. by scheduling
impromptu meetings or signaling awareness), bedritalso support the fast dissemination of
information and knowledge within and across teaeng. by actually supporting collaborative
practices, e.g., Quan-Haase et al., 2005). IniadditM is considered a possible alternative to
collaborative technology, like email, that is péved as particularly intrusive and overwhelming in
the modern workplace (Taylor et al., 2008). Owuttes, however, show that the usefulness of IM is
contingent to the specific work scenario and tWatan favor or hamper professionals’ teams thriving
in multiple team membership scenarios. We foundtti@extent to which R&D teams utilize IM
systems moderates the relationship between MTMeamd performance. Specifically, in teams
characterized by low levels of MTM, individuals aiele to accomplish the benefits of an intense use
of IM as a facilitator of knowledge sharing and @hpation. Unfortunately, at high levels of MTM,
competing mechanisms of attention, i.e. deficit dudl task interference, come into play leading
teams whose members make intense use of instasagieg to attain lower performance. Our
qualitative evidence supports the idea that, wha@MNhcreases, individuals in teams are probably
going to receive more requests and ask more infawmaver the IM, thus fragmenting their everyday
work flow to an extent that becomes detrimentabioth individual and team performance. Indeed,
this result is mostly significant for R&D contextghere fragmentation of knowledge intensive work
is particularly detrimental to performance, buslés more routine-like contexts, where interruptio

through collaborative technology are not deemeukgstive (Speier et a., 2003).
5.2 Managerial implications

Our work offers insights particularly valuable foanagers operating in the context of
innovation, where the possibility to access muttipburces of knowledge —provided, for instance, by
MTM scenarios- can lead to increased creativity movkl solutions (Hargadon and Sutton 1997) but
makes, at the same time, organizational units @auch functioning more complex.

Building on our findings, we propose that manadeog&ing to attain high levels of R&D team
performance in a MTM scenario should take into @meration, among others, the following variables:
(1) the number of teams professionals are simubtasig involved in and the subsequent MTM of the

focal teams, (2) the workplace social networksti§@)use of collaborative technologies. Knowing
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how these factors influence team performance callidgv better team design decisions and more
conscious use of organizational and personal resswguch as advice networks and instant
messaging.

In relation to the first point, according to ousearch, managers should consider that MTM
scenarios are not necessarily good or bad for argémns but must be carefully managed. Some
levels of multiple membership benefit R&D teamsérese of the variety of stimuli that professionals
can be exposed to and that can cross team bousi@tapeoving the functioning of single teams.
However, such benefits cannot increase endlesslyafiar a certain level of multiple memberships the
cognitive effects of allocating time across teamd the need to span diverse team contexts can
impose costs leading progressively to diminishedtgerformance.

In relation to advice receiving, at intermediatecle of MTM a focal team’s members - already
endorsed with sources of knowledge coming frormteenbership in other teams- could waste time
and energies following many pieces of informatiod advice coming from the additional external
social networks and thus be unable to focus on wgha&illy valuable to the specific team. A
managerial implication of this finding is that prptimg professionals engaged in an intermediate
number of teams to focus on a smaller number ttatirelationships can help single teams to
balance the need to resort to external advice mksaand the resources needed to manage large
networks. On the other hand, at low and high leeeldTM managers should stimulate the recourse
to external relationships. At very high levels of M another strategy could be to add resources to
teams, in order to reduce MTM and the need to hgetieoy external colleagues.

Managers and team leaders, while choosing theboyldive technologies to support their R&D
teams, should take into account not only the spedifaracteristics of single projects but also the
whole portfolio of projects in which team members imvolved. Specifically, we propose that
managers should create awareness on the level bf dfBingle projects and should promote a

netiquette consistent with an intense use of IMémteams characterized by low levels of MTM.
5.3 Limitations and Future Research Directions

While we believe this research contributes to themd practice, it is not without limitations.
First, our work was conducted with a limited numbgteams and in a single organization with some
specific characteristics. Of course future researctld benefit from an investigation conducted in a
larger sample of teams. In addition, to better @gthe relationships between MTM, team
performance, social networks and collaborativertetdgy use it might be valuable to consider other
contexts (e.qg. different industries) and organazal units (e.g. operations). For instance, thareatf
the R&D activities carried out by our organizatieguires professionals to work in month-long
projects. Long term projects make team membergisptransient and this has been associated to a
stronger relationship between shared experiencastimins/reflections and team performance (e.g.

Van der Vegt et al., 2010). Moreover, the naturé @fifiect of the interruptions generated by networks
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and technology use could be different if compacedther teams that must deliver their outputs withi
weeks or even shorter periods of time. Future rekeaould therefore benefit from an analysis of
both long and short-lived project teams. Also his brganization teams varied significantly in term

of size that was, in its turn, positively correthte the complexity of projects. Literature suggebht

as size increases, team members may have limitgeate that would make sharing information and
coordination more difficult, thus influencing tegmarformance. In our model, though, team size was
not associated neither to performance neither tddMThese findings suggest that, in our context, the
‘external’ coordination costs associated to MTMdalayed a major role in affecting performance,
while ‘internal’ coordination costs have not. Ddleis apply to other contexts? Future research shoul
investigate the interplay between size, MTM, angjqat complexity.

Second, our organization imposes, on average taléigl of MTM to its R&D professionals.
This is partly driven by the fact that the compatyctly follows the timetable set up by clientgdan
therefore, to optimize the use of resources atidhibwaiting-time, it imposes an extreme
multitasking. At the same time, it is a highly gigi®us organization in Italy. It is plausible taitk
that professionals were willing to accept this exte MTM context to be able to make a work
experience in this organization. What would hapjgeorganizations perceived as less prestigious?
How would professionals react to such extreme tasking situation and what would be the impact
on team performance?

Third, another potential limitation refers to o@rfwrmance measure. In order to avoid common
method bias we asked the management to rate tedonpance. Of course, we obtained a single
evaluation (for the different dimensions of perfarme of each team) that may have been influenced
by leader’s perceptions and interpretations. Thnslternative interpretation of our evidence cddd
that, rather than actual performance, MTM afféisesmanagerial perception of team performance.
We believe that in this context managerial ratirgflected an objective evaluation because
management was fully in charge of dealing withritbeand supervising time and budget. However,
future studies could use more comprehensive measfiteam performance including, for instance,
team members ratings (e.g., Mortensen, 2014),tslievaluations (Carson et al., 2007), and objective
measures taken from organizations’ managementnvation systems (Gupta et al., 2009).

Fourth, our paper focused on the use of IM becasispiasi-synchronous features and likely
“polychronic” use make it suitable to R&D contextiowever organizations and R&D units are
increasingly adopting new collaborative technoledteat integrate different networking capabilities.
Examples are enterprise collaborative systemathée use of different social networking tools,
blogs and wikis. It would be interesting to expaa work and analyze the combined effect of MTM
and advanced collaborative technologies. Moreawemuld be interesting to focus on the effects of
individual strategies in the use of technologies,fistance on how much different strategies for
managing IM are in conflict within single teams aftéct performance in relation to MTM scenarios.

To this regard, another likely moderator worthrofastigation, beyond the use of collaborative
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technology, could be the variance in team memlpengieptions about the usefulness of the
technology because differing perceptions could teatiffering behavioral expectations that, in turn
could impair team functioning.

Finally, in our study we privileged the investigatiof external social networks and IM use as ptssib
moderators because recent contributions outlinethevimplementation of the changed and complex
work settings like the ones characterized by nadking and MTM scenarios is inextricably linked to
an increase in the information flows and interadithat can occur through various types of
technology in different places and times (Tennenbatial. 2012, Aral et al. 2012). Moreover, these
variables are particularly salient for knowledgeirsive and R&D activities that are nowadays more
and more conducted in a distributed fashion (Mageinal. 2008). Consistent with the suggestions of
O’Leary and colleagues (2011), we recognize thanmdel and future research in MTM contexts
could greatly benefit from the investigation of tioée plaid by individual differences on managing
work-time on the MTM-Performance relationship. Sfieally, the team members’ preference to work
on different tasks at the same time, or polychiibn{@luedorn et al., 1999), is likely to play a
moderating role in the above relationship. As atematf fact, individuals may vary greatly in terofs
their preferences for focusing on one task at a {inighly monochronic) or working on many things
at once (highly polychronic). High levels of indival polychronicity, as opposed to low levels, seem
coherent with contexts where professionals arecagkgpggle and hoop between several projects
even within a single work day (Cotte and Ratnesht@99). Teams composed in large part by
polychronic individuals, as opposed to teams chiaraed by a higher variance of team members’
individual polychronicity, could benefit, in terna$ effort and attachment, from the perception of
higher fit between their and the organizationsfgmences for managing work time, with likely
positive consequences on single teams performahessame polychronic individuals could be more
willing - and more able - to accommodate the vagiooordination needs expressed by members of
several teams fostering positive outcomes. We therdelieve that integrating individual and team
level variables into a multi-level model of teanfeetiveness in new multitasking scenarios would
bring interesting insights to both the literatuoestime management and on temporal issues in team

effectiveness.

6. Conclusions

As organizations’ achievements depend more and omthe work of knowledge-intensive
teams, the comprehension of the way they functi@hheow to improve their performance is
becoming increasingly importarithe current research contributes to the team titezdby providing
empirical evidence on previously under-exploredaates of team performance, adding to the very
recent literature that aims to understand how neysvof organizing based on multiple team

membership influence the performance of individudams and finally organizations. To our
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knowledge, this is one of the few empirical stud@svestigate multiple team membership in
conjunction to team performance. Our work sheds iaésv light on the role of external advice
receiving and collaborative technologies like instmessaging as moderators of such relationship.
Because multitasking and multiple-projects scesagi@ becoming progressively commonplace, we
believe that these results are especially impoftargroject-based organizations that increasiagly

their knowledge workers to switch between sevestviies and work contexts.
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FIGURE 2

Moderating Effect of External Advice Receiving on the Inverted U-Shaped Relationship
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FIGURE 3

M oder ating Effect of Average Use of I nstant M essaging on the Inverted U-Shaped Relationship
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TABLE 1

Univariate Statistics and Pearson Correlations among Study Variables (N=40)

Variables Mean s.d. Min Max 1 2 3 4 5 6 7 8 9 10
Contral
1. Teamsize 6.38 5.77 2 27 1
2. Averagetenure 6.00 257 200 1280 -003 1
3. Project Complexity 1.98 .66 1 3 032 018 1
4. Average use of email 3.59 42 200 400 -0.07 -049" -034 1
5. Num. of knowledge areas 2.35 1.08 1 4 075" 002 019 -005 1
6. Importance .09 A5 .00 b0 027 -028 003 005 005 1
7. Locadlization 35 48 0 1 012 -043" 027 035 -004 026 1
Predictor
8. Multiple Team Membership (MTM) 8.92 216 500 1350 -0.13 055" 010 -041" -011 -0.17 -044" 1
9. External advice receiving A2 .05 .04 27 008 -013 009 -009 011 -006 -005 028 1
10.Average use of IM 211 72 100 400 -0.10 -042" 0.15 049" 0.02 -0.03 067" -045"011 1
Dependent
11.Team performance 478 1.35 1 7 -017 003 -004 -023 -019 -025 -015 013 -017 -0.34
" p<.05
" p<.01
**p<.001



TABLE 2

Results of Hierarchical Regression Analysis®

Entryp Finalp AR? AF RZ AdjRZ F df

Step 1: Team size ,10 -,30

Average tenure -21 -,31

Project complexity -,07 .38

Average use of email -,33 21

Num. of knowledge areas -,26 -19

Importance -,29 ,03

Localization -.06 -.24 ,18 1,02 ,18 ,00
Step 2: MTM ,05 ,09 ,00 ,05 ,18 ,03
Step 3: MTM squared -,48 - AT 13 573 31 11
Step 4: External advice receiving -,18 =27

Average IM use -,45 -, 32 11 2,55 /42 ,19

Step 5: MTM x External advice receiving -44 -,65" 09 524 51 ,30
Step 6: MTM x Average IM use -39 - 71 .07 404 58 .37
Step 7 MTM squaredx External advice receiving " .66 ,66 08 540 66 46
Step 8 MTM squaredx Average IM use -,03 -,03 ,00,02 ,66 44 3,04 1-24

aRegression coefficients shown are from the eqoatidhe step indicated (entfy) and from the final equation (fina ).

tp<o1l
*p < 0,05

*p < 0,01
%1 < 0,001



