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Abstract

The limits of human multitasking capabilities in
intense conditions are well understood. Howevtie |
is known about how increasing and continuous
multitasking impacts innovation in virtual teams.
During this investigation, we developed a construct
called Virtual Distance to understand how both
perceived and physical distance impacts innovation
virtual teams and applied it to 223 individuals and
mangers at seventeen organizations. We then @dlor
Virtual Distance as a moderator of the relationship
between Multitasking and Innovation. Our results
showed that Virtual Distance has a significant and
negative relationship to Innovation. We furtheurid
that Virtual Distance significantly moderated the
relationship between Multitasking and Innovation.
When Virtual Distance is low, there is a positive
relationship and when Virtual Distance is highréhis
a significant curvilinear relationship. The resufiave
implications for the selection of virtual team meard
and virtual project management activities whenazit
project outcomes include Innovation.

Introduction

The use of virtual, distributed teams is rapidly
growing. According to recent figures [1], about¥d?2
of the U.S. workforce qualifies as distributed. uhban
areas the estimate is 15% and it is predicted 4084
will be distributed by 2012. At some companieke li
IBM, 40% of the workforce is already working
virtually. At Sun Microsystems, nearly 50% of
employees can work from home, cafes, drop-in center
and other locations. Intel reports that over 7G%heir
global workforce is considered virtual. Accenture
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highly dependent on the use of virtual teams in a
variety of projects including new product developine
[4] and application software development [5]. In
addition, globalizing the innovation process using
virtual resources has become an important way to
access diverse talent pools and has become an
imperative for companies that seek success in this
market [6].

The study of innovation is varied and
encompasses many different areas of focus including
but not exclusive of diffusion, adoption, “innovail
and “innovativeness” [7]. We sought to uncover some
of the relationships between distance and innomatio
activities involving project teams that had a \altu
component. Specifically, we wanted to understdmad t
dynamics of perceived as well as physical distante
innovation. We further sought to understand how
multitasking impacts innovation in virtual teams.

Virtual Teams, as reported in this study, include
members that use electronic communications for some
or all of their interactions with other team menther
Therefore we considered team members that were co-
located as well as teams that were physically and
temporally distributed.

Background

It has been argued that virtual proximity,
connectedness facilitated by the use of Informadio
Communication Technology (ICT), cannot completely
substitute for physical proximity when it comes to
innovation and learning [8]. Quinn argues thatiees
companies (the majority of firms represented in our
sample) are particularly dependent on software
innovations [9]. For example, the banking indusgy
becoming more dependent on innovations derived from

reported that they have no physical space and meetCT [10]. Global services companies are expanding

each other while crossing paths traveling fromntlie
client across the globe [2].

This trend is challenging large companies to find
management tools best suited for virtual teamshén t

Digital Age [3] and at the same time sustain
competitive advantages and innovation in an
increasingly global business environment. Suci®ss

their use of distanced workers; depending more on
outsourcing and global virtual teams to develop
application software. However much of the
management literature does not generally look blose
at innovation activities in these environments [11]
Innovations in software development at the
project level eventually translate into organizasb
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positive or negative sign so that higher averagd VD
scores indicated greater Virtual Distance.
measured Multitasking and Innovation using the gem
described in the Research Approach section.

Internal consistency reliabilities, means and
standard deviations and intercorrelations
calculated for all variables and are shown in Tdble

Table 1 - Means, Standard Deviations and
Intercorrelations for Key Variables

Variable Mean SD VDI Innov Mult
VDI 45.71 6.08 (.88) -.40** -.13*
Innovation 3.96 0.65 (.79) .19
Multitasking | 4.05 0.87 (.67)

** = gignificant at p<.01; * = significant at p<.05

Cronbach’s alpha shown in parentheses for all gaexcept VDI.
VDI reliability was estimated as TVE;/Vy; where VE is the error
variance for each of the eight components andtWdssariance for
VDI

Because our hypothesis was that the functional

relationship between Multitasking and Innovation
would differ depending upon the level of Virtual
Distance, we used a hierarchical regression praeedu
that accounted first for the linear relationshipsxt for
the non-linear relationships, next for the linear
interaction between Virtual Distance and Multitamski
and finally the interaction between Virtual Distanc
and the non-linear (quadratic) component of
Multitasking. The methodology was consistent vath
method suggested by Lubinsky and Humphreys [53].

Table 2 — Summary of Hierarchical
Regression Analysis

Results

We also

It can be seen in Table 1 that Virtual Distance
has a significant negative effect on Innovation.
However, we were specifically interested in the

Were role that Multitasking played in Innovation as Vit

Distance changed. A hierarchical regression asalys
was performed for this purpose with Innovation faes t
dependent variable.

The results for the hierarchical regression listed
in Table 2 show that there is a significant intéac
between Virtual Distance and the linear term for
Multitasking as well as a significant interaction
between Virtual Distance and the quadratic term for
Multitasking.

These results suggest that the relationship
between Multitasking and Innovation is different
depending upon the level of Virtual Distance.

Figures 1 and 2 below show the curves for two
sub-samples split at the median on Virtual Distance
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Figure 1 - Multitasking vs. Innovation
under High Virtual Distance
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Figure 2 - Multitasking vs. Innovation
under Low Virtual Distance
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In the low Virtual Distance condition the
relationship is essentially a modest linear furctibhe
linear correlation between Multitasking and Innawet
Behavior was .20 (p<.01). As Multitasking increase
Innovative Behavior also increases.
term was not significant in the low Virtual Distanc
condition.

The high Virtual Distance condition presents an
entirely different story. When Virtual Distancehigh
Multitasking has a slight improvement on Innovative

The quadratic suggest

project management and multiple project assignments
is also in its early stages.

Cases such as the development of the IBM PC
[57] and the birth of the company Travelocity [58],
that reducing physical distances and
distractions, such as multitasking, are importaotdrs
in innovation.

But do these relationships still hold in the face
of globalization, the rising use of virtual teamsda
increasing leverage of outsourcing? As distancgnise

Behavior but as the project load becomes greaterto take on new forms such as those described throug

Innovative Behavior declines sharply.

Virtual Distance, it is important to understand the

Because Virtual Distance includes a diverse setrelationships between factors such as multitaskimg

of variables we conducted an exploratory factor
analysis of the major components of Virtual Distanc
that yielded three orthogonal factors based orsthee
plot. The first factor is essentially a Relatioipsfactor
and includes Relationship History, Face to Facsueer
electronic conversations, and team member collogati
and same organizational affiliation.

critical outcomes such as innovation.

The low, positive relationship between
Multitasking and Innovation may be explained by
increased exchange of tacit knowledge, explicit
knowledge sharing and building of absorptive capaci
Our results also show the relationship between
Multitasking and Innovation differs sharply depemgli

The second factor was interpreted as a Sharedupon the level of Virtual Distance. Teams thatlawe

Mental Model factor and included recognition that
goals and objectives are interdependent, percetitain
values and communication styles are similar, ard th
extent to which status within the team is deriveshf
one’s contribution to team goals.

The third factor was a Media Technology factor
and included one’s skill with the communication maed

in Virtual Distance tend to be familiar with eactiner

and meet face to face or via phone on a regulds.bas
They share information and build knowledge
continuously. When Virtual Distance is low team
members have past, shared work experiences. 3® whi
knowledge sharing was expected to rise given the
cross-pollination and new learning of team members

being used, the extent to which meetings took placeworking on multiple projects and tasks, the extent

through electronic media and the extent to whielust
was based on formal authority.

Discussion

A higher level of multitasking is one reason why
productivity has dramatically increased over thstpa

degree to which they gained benefit from these
increases was slight given prior relationships andk
assignments.

Under conditions of high Virtual Distance the
results were significantly different. At lower kg of
Multitasking there was some positive benefit to
Innovation. One reason may have been that incsease

decade especially in companies that use informationin knowledge sharing occurred through multiple team

technology extensively [54]. With more work being
accomplished with the same number or fewer
resources, it is no surprise that multitasking basn
rising. Anecdotal stories about the “out of colfitro
nature of multitasking and its effects on actidt®ich
as critical thinking regularly appear in major
newspapers [55]. An extensive set of literaturethen
subject of innovation also shows that to thrive &ed
competitive in the long-term, innovation is of
paramount importance [56].

However our understanding of how virtual team
performance and innovative behaviors are impacyed b
both geographic distance as well as perceivedrdista

membership and there was some initial developmint o
absorptive capacity. However, these benefits dwick
diminished for the virtual team member as multikagk
increased.

When Virtual Distance is high, it is more likely
that outsourcers and/or contractors are part ofg¢am
resource mix. So with more tasks to accomplistremo
projects to keep track of, and more virtually dista
resources working on projects without the benefit o
past work experiences, absorptive capacity and
knowledge sharing suffers. Absorptive capacity may
significantly decline if the outsourcing element is
especially prevalent [15]. Therefore innovative

brought on by the pervasive use of ICT has not beenPehaviors are likely to do the same especially when

well-understood. Moreover, the study of multiple

complex interactions are needed to accomplish goals






