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ABSTRACT
Along with the widespread use of information tedbgaes (IT) and the increasing geographical spatasis held
by various organizations, Virtual Teams (VTs) rasean alternative organizational form which haspbeential to

deeply change the workplace.

This article provides a review of previously pubbBsl work on collaboration in VTs. The review is amied
around two perspectives adopted by scholars, nateehnological and managerial. This analysis uirgesltwo
major constructs that leads to an efficient VT aotiration, i.e. the context in which the collabimmais held and the
collaboration style. While the former is illustrdtby knowledge and team characteristics, the |&tatentified by
technological media and leadership. Building os tlassification, we suggest a model and explaugrdéuresearch

directions with a particular attention to the inggliions for collaboration in organizations.

Keywords

Collaboration, Virtual Team, Knowledge Sharing etédture Review

INTRODUCTION

A VT is a group of people with complementary congpeies (Chinowsky et al., 2003) who may be geodcaii

and temporally dispersed (Bell and Kozlowski, 20B&rtel, Geister and Konradt, 2005; Kirkman and i,
2004; Lee-Kelley and Sankey, 2008; Sarker and SaB@93; Zigurs, 2003), communicate via information
technologies (Bell and Kozlowski, 2002; Hertel &t 2005; Johnson , Suriya, Won Yoon, Berrett asdHleur,
2002; Lee-Kelley and Sankey, 2008; Mihhailova, Keladand Turk, 2009, Zigurs 2003), and execute sanabus
and collaborative work processes (Chinowsky anda&oR003) in order to accomplish a common objective
(Johnson et al., 2002; Zigurs, 2003).
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Traditional team members have the advantage ofjdetated at the same place. Therefore in handipegational
tasks through face to face collaboration, they @amduct a project in an ad hoc fashion. Operatitesits that are
performed on a regular basis can let team membee knowledge and develop unspoken terms and cshare
knowledge through time that guide the executiosiofilar future tasks and that every member agredsltiow by
instinct. However organizations may also face ueetgd or not so usual undertakings at an operatienel. In
such situation, the spontaneous way of doing thoagsbe detrimental to collaboration efficiencyegithe absence

of intuitive guidelines that are present at thecexien of repetitive operational tasks.

VT collaborations can be an inspiration for traatithl teams that are assigned with non-repetitigerational tasks.
Actually VTs are often built for non-routine task€orso, Martini, Pellegrini, Massa and Testa, 2008}
collaboration is principally based on knowledgersita(Cramton, 2001) and what renders that possiblenline
media is knowledge formalization. Knowledge forrmation gives VT collaboration rigor which is lacgirin
various traditional team collaborations in orgatimas. Thus the idea behind this paper is that arelearn from
VT collaborations to provide with guidelines to impe traditional teams. We can alleviate the spwedas nature
of collaborations in traditional teams that cartt aon-repetitive, operational tasks. As every teaffeboration is
virtual to a certain degree (Griffith, Sawyer andahe, 2003; Martins, Gilson and Maynard , 2004),car derive

useful implications for efficient collaborations @nganizations.

By critically reviewing recent studies, this stuayns at synthesizing the literature on VT collaltiorathat focus on
the explanation of how an efficient collaboratiaande obtained. First, a review in this field isypded. Second,
we suggest a framework to blend this body of reteam a meaningful way. Finally we provide with piie

venues of research.

LITERATURE ON VIRTUAL TEAM COLLABORATION: KEY CONCEPTS

We build our review by browsing the Management imfation Systems literature throughout 2000-2009y Ke
words used were collaboration, virtual teams, airteam leadership and virtual team knowledge sbakiVe group
studies on VT collaboration in two main groups imdtion of the object of analysis studied. In otrean of

research, technological means have been the folils tlve other has explored the role of leadershiTs.

Technological Perspective

Technological perspective suggests that collabmragfficiency in VTs is based on the media selediad
collaboration. It deals with the problem of selegtthe right online tool for mediating online cdiltaation which is
essential for a high level of task performance.e@ithe wide range of options ranging from emailiagnstant
messaging, theories adopting this perspectiveotgstablish a set of criteria which would be usadstlecting the
most appropriate online tool for handling collalima at VT practices. There are three main streafiresearch
identified in this study that also define three up® of criteria on medium selection. First, medihmess theory
(Daft and Lengel, 1986) states that the type afrimfation shared and the task realized should &to8d, media

synchronicity (Dennis and Valacich, 1999) estalggsh connection between the task and the way tberiation is
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exchanged. Finally a recent field of study refer&nhowledge Management suggesting a relationshiywdsn the

task and the way the information shared is strectur

Media richness theory: Type of Information Shared

Media Richness Theory explores the fit betweennf@mation provided by the mediating technologyl dhe task
to accomplish by classifying technologies in tewhtheir capacity to i) let use different languages. written, oral,
corporal, ii) enable a certain level of persondiaa and iii) support exchange through differentnoounication
channels (Ferry, Kydd and Sawyer, 2001). Each t@odgy has unique advantages. Thus VTs mostly use a
combination of different tools ranging from basiols with a low level of richness such as emaitmgnuch richer,
face-to-face meetings or video conferences whildwaseeing, hearing and observing body languagek(ian and
Mathieu, 2005; Mihhailova et al., 2009). Media witdw level of richness such as emailing are consdienore
convenient for analytic tasks compared to thosecwkét communicate a wider range of informationefHfore a
richer medium of collaboration does not necessgiéid to efficiency. It rather depends on whetther tool used is
pertinent to the stage of collaboration (Jawadi lkalika, 2008).

Media Synchronicity Theory: Temporal Characteristic of Information Exchange

The theory of media richness is frequently comparcethe theory of media synchronicity. Dennis arala¢ich
(1999) define synchronicity as the extent to whieghm members share a focus. With increasing fduoew work
more together on the same task at the same tineg. Jilggest that a communication medium entailspgreoesses
and five capabilities. Conveyance and convergenostitute the processes where the former entalgtbpagation
of knowledge and helps understanding the situafitve latter focuses on understanding individuariptetations
on pieces of knowledge and coming up with a comesglanation shared by everyone. In the absendeestttwo
processes participants would make wrong conclusi@msthe other hand the capabilities are i) symizolety:
possibilities of representing and codifying knovwgedii) parallelism: possibility to conduct diversenversations
simultaneously; iii) feedback: the capacity to pdevfast bidirectional communication; iv) reheaifgb the
possibility to reformulate a message while creaiingnd v) reprocessability: the ability to retrgaeviously shared
messages. The principal idea of the media synctitgritheory is that a team can achieve performariten the set

of present capabilities in a medium matches thgesdies of the two processes.

Chinowsky and Rojas (2003) define collaboratiorhtexogies in terms of their capacity to enablegiyechronous
manipulation of information in real time. These heologies are grouped into three: information manaent,
conference and project management technologiesfiftigroup of technologies such as emailing resisoto the
needs of a basic level of collaboration. Conferetomds (e.g. instant messaging, audio/video confgng) help
team members gather in a virtual environment archaxge ideas and information in real time. Finaltgject
management technologies are designed to let VTaectbeir own virtual environment. This set of teclogies
have emerged as a response to the limits of thialitivo groups where the first suffered from ijeerability
problems while the second did not provide meansdimumenting the exchange among members. Given the

complementary features of synchronous and asynohsotechnologies beyond the confines of this diaasion,
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these technologies provide with a high level okifbity in communication facilitating collaboratioin a virtual

context.

Munkvold and Zigurs (2007) observed different iatgions that take place in VT collaboration. Foliogythe
Time, Interaction and Performance (TIP) theory otGdath (1991), they concluded that for an efficient
collaboration, these teams need different compleéangrtechnologies where each one responds to thdsnef
different tasks of the online collaboration procd&arpova, Correia and Baran (2009) studied thessty of using
complementary tools in an online collaboration. yeeggested that synchronous media such as videeaging

are appropriate for problem formulation and givkey decisions whereas others such as collabordtieement
management tools (e.g. Google Docs) are more atiedoa tasks such as the exchange of ideas and the

organization of tasks across the team.

Knowledge Management Perspective: Structural Characteristic of Information

More recently another stream of research emané#timy Knowledge Management has focused on VTs atthatu
is yet at an early stage. Major observations &f ¢noup of research state that VT collaboratiomagorly based on
knowledge sharing which has direct consequencab@iselection of the medium of collaboration. Feilog the
Knowledge Mix idea of Hansen, Nohria and Tiemey9@)9 Gupta, Matarelli, Seshasai and Broschak (2009)
showed that two different strategies of knowledigarisg i.e. codification and personalization exisVTs where
each strategy puts different IT in use, regardingirt capacity of structuring information. Teams hwhigher
virtuality, consequently with higher dependence adactronic communication, will have tendency to dpt
codification. Thus they will choose technologiesiathcan structure shared information. This stratedgws
archiving decisions upon the accomplishment ofgdek future access. Technologies that do not plegtructure
for shared information such as face to face megtargl videoconferences have other advantages yagrhble a

personalization strategy which supports the stitiaeof ideas and creation of creativity.

Managerial Perspective

Scholars adopting a managerial perspective hawatifidel the lack of structure as the major obstaamiminst
collaboration and leadership rose as a way to déhl this issue. The classical, transactional vigiweadership
took leader and his subordinates as people engagadrocess of exchange where people were awanddte
basis of their productivity and were also sanctibiienecessary (Bass and Avolio, 1993). This sonavtéylorian
view of management is based on command and comtimiever transformational leadership which roseaas
response to the transactional leadership sugdestsatleader should aim at motivating team membgrshowing
her consideration for individuals and providingeitgctual support. This way the absence of strecturd socio-
relational context would be compensated (Bass amdlidy 1993). In the presence of anonymity relatecthe
prevalent use of electronic media, this leaderstyfe is considered as the most appropriate for {Hambley,
O’Neill and Kline, 2007; Purvanova and Bono, 200B)is view suggests three dimensions of leadershipader

as an organizer, ii) leader as a trust and cohémidder and iii) context-dependent leadership.

Leader as an organizer
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VT members who are likely to be dispersed geogragbllyi mostly work under temporal constraints whildtural
diversity and widespread use of Information and @amication Technologies (ICT) may pose additiomabjems.
Under such constraints, as an organizer, a ledaerd assume the coordinator role by planning dlodating the
work across team members and clearly defining ateeaf everyone (Bell and Kozlowski, 2002; Hertehk, 2005;
Kayworth and Leidner, 2000) as unclear assignmémbles yield to coordination problems (Hertel & &a005;
Munkvold and Zigurs, 2007). In addition to coording, the leader should set goals (Chinowsky anfa003),
provide deadlines for the achievement of thesesgainchronize individual efforts (Giuri, Rullannd Torrisi,
2008) and select team members in function of tlgglirements of the task in hand (Chutnik and Grzead09;
Giuri et al., 2008; Lee-Kelley and Sankey, 2008rdyuand Raisinghani, 2001).

Leader as a builder of trust and cohesion

Due to the short duration of the VT tasks and theeace of social cues in electronic media, buildingocial
presence and developing interpersonal relationsrheccumbersome. As Yoo and Alavi (2004) note, thatk
hampers team performance. Therefore VTs have aistage with respect to face-to-face interactishsre trust

building and securing cohesion is easier.

Kanawattanachai and Yoo (2007) conjecture that xpealization and the task oriented communicaionVTs
favor building cognitive trust. However such praeéakes time and when combined with the lack ofcspaational
communication and cultural diversity, conflicts maxjse (Chutnik and Grzesik, 2009; Munkvold anduzsg 2007).
Good leaders are therefore those who support tittirggnsocio-relational knowledge, cohesion andtr{Chutnik
and Grzesik, 2009; Kayworth and Leidner 2000, Luaeyl Raisinghani 2001; Yoo and Alavi 2004). As Zgyu
(2003) suggests, leadership should be redefined\iif where the leader should care less about doatie more

about developing interpersonal relations.

Context-dependent leadership

Providing structure to collaboration, building trasmd cohesion are facilitated by leaders as meati@bove. The
way such leader is selected changes with respetttet@ontext as there are two types of leader: gem¢rand
shared. Emergent leaders as their name impliesiresthe leader role through time in an unplannedn@a Giuri

et al. (2008) argue that being an emergent leadean open source project is related to the indafidu
competencies as well as the modularity of the ptojmcreasing modularity implies also the need domulti-

competent leader. Yoo and Alavi (2004) posit theemergent leader assumes the following three:rolgstor as

the author of first organizational propositionsarpter as decision maker on deadlines and tasksctmgplish,

finally integrator as the collector of differentrfminto a final deliverable.

Pearce, Manz and Sims (2009) defines shared ldaders the management style where the power aheeide is
distributed across a group of people where the eganvce of influence can be both upward and downwette
hierarchical chain. Teams can also assign a nedeteat every task in function of the match betwéea

requirements of the task and the competencies aofbmes (Johnson et al., 2002). Therefore, rotatrmhalocation
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of leadership can increase efficiency by optimdlgnefiting from the expertise dispersed across tesmbers
(Pearce et al., 2009).

Leadership has therefore three dimensions. Fitefa@er provides structure by organizing tasksssctioe team, sets
goals and deadlines. Second, a leader should peotinetdevelopment of interpersonal ties and trasiss people.
Finally the way such leadership is executed vavemithat it may be attributed to a single perstiacated across a
group of individuals or carried out through rotatidhe outcome of the literature review on VTs taerefore be

presented as in Table 1 below across two persgsciiy managerial and technological:

Collaboration with respect to the Technological Collaboration with respect to Managerial
Perspective Perspective

An efficient collaboration depends on the fit beéwe An efficient collaboration depends on the coordorat
the task in hand and the IT. Other related deteantsy of tasks allocated to VT members. Other relgted

are: determinants are :
—>Information type: ->Team structure, comprises whether...
- written - roles are attributed clearly to VT members
- oral - task definitions and planning are stated clearly
- corporal - goals are updated continuously
—>Building trust and cohesion, comprises...
—>The temporal characteristic of information
exchange : - development of interpersonal relations on the
basis of emotional and cultural sensitivity
- Synchronous - cognitive trust which depends on the selection
- Asynchronous of people with expertise
->Structural characteristic of information - Conformity to context, enabled by leadership which
is...
- Structured
- Non-structured - either associated with a single person

- or rotated across VT members according to|the
requirements of each task

Chinowsky and Rojas, 2003; Griffith et al., 2003Bell and Kozlowski, 2002; Chinowsky and Rojas,
Gupta et al., 2009; Jawadi and Kalika, 2008; Kagopo2003; Chutnik and Grzesik, 2009; Hertel et al.,200
et al., 2009; Kirkman and Mathieu, 2005; MihhailgvKanawattanachai and Yoo, 2007; Kayworth and

et al., 2009; Munkvold and Zigurs, 2007. Leidner, 2000; Lurey and Raisinghani, 2001; ¢4er
and Hansen, 2008; Yoo and Alavi, 2004; Zigurs,
2003;.

Table 1 Synthesis of perspectives on VT collaboraii

PROPOSITION OF A THEORETICAL FRAMEWORK

Literature review on VT collaborations above yietds framework depicted in Figure 1. The framewsukgests
three major constructs namely, context, collaboratstyles and efficient collaboration where theelatis a

consequence of the other two.
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Efficient Collaboration

The way VT success is measured usually touches tgoors such as efficiency, effectiveness, proditgtetc. This
variety results from the different levels of orgaation taken into account i.e. individual, team dinch levels in
studying outcomes. Individual level outcome enttiks fulfillment of participants’ expectations ierins of factors
such as enjoyment, reputation, learning etc. Teawal Ipoint of view takes into account whether #nt is content
as a whole for having worked together and whethetwould consider another assignment in the futbkieally the
firm level view considers the gains that have tl¢eptial to increase financials of the firm. Fomample a task
completed faster when it is assigned to a team avouprove labor productivity or the work of an efént new

product development team may yield higher qualitdpicts that improve sales.

Collaboration

1 | 1 1
1 I | 1
I Context . Styles : 1
1 % % 1
I 2 i |
1 H 1
1 Team Collaboration 1
1 characteristics media 2 1
: 22 Efficient :
| B Collaboration |
1 | Knowledge sharing Managerial 1
1 characteristics style 1
1 ] 1
I I
1 1
1 1
1 1
1 1
1 1
1 1

Figure 1 A Model for VT collaborations
Collaboration Style: Convergence between Media and the Adopted Managerial Approach
Scholars have studied two immediate antecedengffitdiency in VT collaboration, medium of collab¢in and
the managerial style which are also suggested tntbeelated and shape the style of collaboratiamr.an efficient
collaboration i) the medium of collaboration shoatthform to the needs of knowledge sharing predebryethe VT
and be capable of delivering different forms ofoimiation such as written, oral and corporal atrigkt time with
the desired structure; ii) managerial approach smbprovides with a structure by guiding VT membharshe use

of technologies. Managers also promote trust bujjéind group cohesion.

Context
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Collaboration styles are influenced by the contextwhich the collaboration takes place. Thus aricieffit
collaboration should take contextual factors inbogideration which has two constituents: team charistics and

knowledge sharing characteristics:

Team Characteristics

Team characteristics entail: i) The degree of ality (Mihhailova et al., 2009; Griffith et al. 280 Jawadi and
Kalika, 2008): implies that the electronic characté communication can be associated with a valneao
continuum. The more the virtuality is, the morelwi¢ the need to structure collaboration. ii) Taskplexity (Bell

and Kozlowski 2002): when the task complexity imses, so does the need to conduct collaboratia@udghr
synchronous and intensive sessions due to theihigtdependence of VT members. iii) Team size (iiak and
Mathieu 2005): increasing team size implies lese o6 rich media. iv) Team history: as life span thé

collaboration among VT members increases, anonyddtyeases and group identity gets more powerfeitéHet

al., 2005).

Knowledge sharing characteristics

VT members develop their collaboration on the bagiknowledge sharing. However a smooth knowledugiag

process is not very likely. Because tasks thavfhidandles, do not follow a routine while the temgg and virtual
character of the team limit shared knowledge acdatiom (Ahn, Lee, Cho and Park, 2005). Thus scisatéghlight

the need for creating a knowledge sharing culti¢an@wattachai and Yoo, 2007) and familiarity by ngsi

technologies mediating knowledge sharing (Kaywartd Leidner 2000).

CONCLUSIONS ON FUTURE RESEARCH DIRECTIONS

Studies on VTs have reached a certain degree afrityafilthough its appearance as a research streaknplace
about a decade ago. Starting from the aforemerdifnaenework, we suggest three directions for futesearch on
collaboration in VTs: developing a deeper undexitagn of context, improving the collaboration st@ed learning
from VTs for better collaboration practices in mess. A fourth research path is added on developibgtter
understanding of efficiency as there is an ambygoih what efficiency is depending on which stakekeol

perspective is taken into account.

Better Understanding the Context

The majority of research on VT collaboration stsdimiversity students (Balthazard, Waldman and &/&ar2009;
Johnson et al., 2002; Karpova et al., 2009; Munthanid Zigurs 2007; Purvanova and Bono 2009) or coeince
software development (Gallivan, 2001; Giuri et 2008; Hertel, Niedner and Herrmann, 2003; Kroghaeh and
Lakhani, 2003; Stewart and Gosein, 2006). HowevEs ®re worth being studied in organizations, paldidy in a
business context. Intra-organizational VT studiem de a starting point to understand what orgapizait

constraints are imposed on collaborations withgaaizations.

Knowledge sharing in VTs also merits further aitemtto understand the influence of context. Thecoute of

Knowledge Management (KM) research can be explditedhis purpose. There are already some receiiest
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adopting the KM approach. One possible researcictittn can be the comparison of these studies With

collaboration research as outlined also by Ahrl.e{2005) and Gupta et al., (2009).

Works on Knowledge Management Systems efficiencgrijanizations can help improve our understandimg a
design adequate collaborations (Alavi and Leid2861; Aviv, Levy and Hadar, 2008; Dudezert and liain2006;
Nonaka and Takeuchi, 1995; Wenger, 1998). Thes&samuggest that knowledge held in an organizatam ke
both tacit and explicit. Development of such kna¥ge requires community identity, collaborative kiedge,
organizational support, knowledge formalizationga@ures and knowledge diffusion and acquisitioresehresults

also help understand knowledge sharing at VTs.

Improving the Collaboration Style

This research direction covers technological artfaand managerial approach as subjects of futiudies.
Characteristics of different managerial styles barembodied in technological tools paving the waytfie design
of new tools. Considering the factors related te ¥may the team work is structured, we consideraboltation
engineering studies (Boughzala, 2007; Briggs, Veeaxdd Numaker 2003; Briggs and Vreede, 2005) i phth.
They suggest formalizing collaboration processraghinklets (Briggs et al., 2003) which has theeptial to
reduce the workload of leaders in a VT in case treyintegrated into the technological medium dfatmration.
This would also let leader focus on building trudterefore possible improvements in the collaborasityle imply
improving the technological means with respect tanagerial expectations. Such research would reghie

integration of MIS and Computer Sciences discifgine

Virtual Teams for Better Offline Collaboration

Past studies show that the main issue of VT manageis the problem of integrating technologies imttual work
practices rather than redesigning the way thesetipes are done. Actually research studying marnalger
approaches for better efficiency do not providehweitnew insight given that similar problems hadrbdetected in
‘offline’ team work as well. On the other hand, ukts from the VT collaboration studies can be usgdmproving
collaboration in organizations. There are two reasthat render this approach potentially fruitfigitst various
technological means are widely adopted by orgaioizat Therefore various tasks conducted in orgéioizs
already posses a certain level of virtuality (Gitiffet al., 2003; Martins et al., 2004). Secon@yé¢his a tendency in
supporting knowledge sharing and collaboratiorlldtiararchical levels in an organization. Theref&Ts can have
useful implications for classical organizations.wéwer except knowledge-intensive organizationspdiare more
likely to conduct their tasks in a hierarchical vasytypical workplaces are characterized by sugierviand control.
Therefore research aiming at exploring connectibesween the collaborations held in VTs and those in

organizations should look into ways to let these brganizational approaches coexist without anyliwbn

Present generation of employees in organizationsstitate another reason for extending VT implicasioto
organizations. These employees look for new waysariagement prioritizing knowledge sharing, setfamization
and collaboration challenging the classical waymanagement (Dudezert, Boughzala and Mounoud 2009).V

experiences can be used for redesigning managestydest as well. Thus future managers in positicealidg with

Proceedings of the Sixteenth Americas Conferendeformation Systems, Lima, Peru; August 12-150201 9



knowledge sharing practices can also find insgiratit VTs. Future research can test whether a neavelp is a
good listener, motivator and relation developerfgrens better than a manager who emphasizes sujmenasd
control. Such research would provide insight on twtype of operational management conforms besthéo t

exigencies of the knowledge economy.

Efficiency Centered Research

A point that draws attention in VT studies on tegfficiency is that researchers put themselves tarprises’ shoes
although efficiency is a subjective term given tihahay have different and contrasting interpretasi for different
stakeholders. For deriving implications from VT lablorations for offline collaborations in organipais, one
should keep in mind that the group may have objestdifferent from the organization. We believe filoa the sake
of successful collaboration, one should prioriteféiciency with respect to the team rather than dhganization.
Therefore future research can deal with what ouspould be taken into account in calculating edficly for group
vS. organization. For instance an improvement inndividual’s level of knowledge through team wqr&ints out
individual efficiency whereas it is not consideradfirm level. However as individuals get more kihedgeable
through time, the firms that they make part of lmeanore likely to be efficient as well. Such imaatross levels

are worth exploring through longitudinal studies.

Conclusion

In this article we have reflected on our knowledgeVT collaboration and what we should do to furtheWe
believe that research on knowledge sharing at \faleorations has the potential to improve collatiores that take
place in traditional teams as well. Research witthsorientation can enable deriving guidelinesrfon-repetitive,
operational tasks that are mostly carried out thhospur of the moment decisions on collaboratiothoas. To
make a contribution in that, we critically reviewtte literature on VT collaborations through tedogaal and
managerial perspectives. We have then suggestesnework to organize past work. Finally we conctlisth a

set of research questions to stimulate future rekea this field.
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