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There is nothing quite so useless as doing with great efficiency that which should not be done at all.

Peter Drucker

Abstract

This study explores the issue of effectiveness within virtual teams — groups of people who work together although they are

often dispersed across space, time, and/or organizational boundaries. Due to the recent trend towards corporate restructuring,

which can, in part, be attributed to an increase in corporate layoffs, mergers and acquisitions, competition, and globalization,

virtual teams have become critical for companies to survive. Globalization of the marketplace alone, for that matter, makes

such distributed work groups the primary operating units needed to achieve a competitive advantage in this ever-changing

business environment.

In an effort to determine the factors that contribute to/inhibit the success of a virtual team, a survey was distributed to a total

of eight companies in the high technology, agriculture, and professional services industries. Data was then collected from 67

individuals who comprised a total of 12 virtual teams from these companies. Results indicated that several factors were

positively correlated to the effectiveness of the participating teams. The teams’ processes and team members’ relations

presented the strongest relationships to team performance and team member satisfaction, while the selection procedures and

executive leadership styles also exhibited moderate associations to these measures of effectiveness. Analysis of predictor

variables such as the design process, other internal group dynamics, and additional external support mechanisms, however,

depicted weaker relations.

Although the connections between the teams’ tools and technologies and communication patterns and the teams’

effectiveness measures did not prove significant, content analysis of the participants’ narrative responses to questions

regarding the greatest challenges to virtual teams suggested otherwise. Beyond the traditional strategies used to enhance a

team’s effectiveness, further efforts directed towards the specific technology and communication-related issues that concern

dispersed team members are needed to supplement the set of best practices identified in the current study. # 2001 Elsevier

Science B.V. All rights reserved.
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1. Introduction

Throughout the last two decades, many major cor-

porations have been forced to question the way that

their businesses were structured, often for the last
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century or more. In response to the resurgence in

corporate restructuring attributed to corporate layoffs,

mergers and acquisitions, competition, and globaliza-

tion, many vertically-aligned organizations are now

focusing their efforts on designing more flexible and

versatile structures to meet the demands of the chan-

ging marketplace. Corporate leaders have realized that

much of the work people are now being asked to do

requires, at the very least, some degree of commu-

nication and cooperation with others. In order to

achieve business goals such as speed, cost, quality,

or innovation, a flatter, more lateral organization is

needed [8,16,22]. In fact, recent years have brought an

outpouring of popular and scholarly literature about

the use of computers in the workplace and how these

emerging technologies can help promote collaborative

work in groups by compressing space and time

[5,18,19,21,24]. A well-designed team-based organi-

zation can expect to see better problem solving and

increased productivity, effective use of company

resources, better quality products and services,

increased creativity and innovation, and higher quality

decisions.

However, due to the inaccessibility of critical

resources, especially information, the most well-

designed organizational teams cannot always accom-

plish their objectives. This has led to the formation of

virtual teams in which workers no longer need to

work face-to-face, or even be co-located in the same

place, in order to work together. In fact, these teams

are able to perform their work without concern of

space or time constraints since they are given access

to the same technologies to communicate and coor-

dinate their activities. These information technolo-

gies effectively link people together, despite their

working at different times or in different locations,

thus enabling them to communicate and share

resources as needed.

This trend toward virtual teams has significantly

altered the rigidity of organizational boundaries. One

group of researchers describes the recent trend

towards virtuality in the following manner.

During the hey-day of mergers and acquisitions

of the 1980s, our notions of what constitute

organizational boundaries began to change.

The emerging era of transnationals, alliances,

and metaorganizations may finish the job,

assisted to a considerable degree by internal

and external communications networks. As a

result, organizational boundaries have grown

increasingly permeable and difficult to identify.

Due to these complex variables, virtual teams can

prove very challenging to maintain. Furthermore,

achieving the business objectives and turning value

from these relationships can be difficult. Even if the

connections are established and trust develops among

participants, a set of business processes based on

information and communications technologies that

can foster success with these flexible, dispersed,

information-intensive organizations is needed [10].

2. Purpose of the study

The intention of this study was to determine which

of these practices led to, or inhibited, the success of the

participating virtual teams. By examining the design

techniques that were used to form virtual teams, the

internal dynamics that existed within them, and the

organizational resources that were used to support

them, the current research proposed to help organiza-

tions achieve their business objectives in the most

efficient and cost-effective manner. Furthermore, this

study planned to verify the previous research findings

as well as advance the literature by identifying pro-

ductive directions for future research.

3. Literature review and key definitions

Teams are groups of people who share a common

purpose or goal and interact interdependently within a

larger organizational setting [7,11,15,27]. Unlike their

conventional counterparts, virtual teams can be dis-

persed across organizational, space, and/or time

boundaries and are often cross-functional in nature,

where team members come from a variety of organi-

zational departments or business units. Consequently,

these teams have a low frequency of face-to-face

contact and are able to collaborate through the use

of emerging computer and communication technolo-

gies. For this reason, the team’s sense of a shared

purpose can become the only unifying icon for the

team since ‘‘. . . virtual teaming involves tapping into

world class competencies, wherever they can be

accessed, electronically’’.

2 J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22
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Regardless of these challenges, many organizations

are turning to virtual teams to help them meet the

demands of the new business environment. A recent

Department of Transportation report estimates that at

least 8.4 million US workers are currently members of

dispersed teams and that by the end of 1998, this

number should exceed 13 million, and exceed 30

million by the year 2000 [1,12].

For the purposes of this study, a virtual team is only

recognized as such if all of the team members perform

the majority of their work from different locations.

This distance makes interactions between team mem-

bers, other than electronic communications, no longer

feasible. In addition, a single team member choosing

to perform some of his or her work from a remote site

does not create a virtual team arrangement.

Kossler and Prestridge [14] maintain that virtual

teams are brought together to focus on a specific

project, e.g. short-term work arrangements, and must

be distributed across functional, or organizational,

lines as well as geographic boundaries. However,

our study does not limit the definition of a virtual

team to the type of work task the team performs, the

length of time the team remains together, or the

membership span across multiple functional or depart-

mental lines and geographic areas.

4. A framework for assessing team effectiveness

Much of the current research on team effectiveness

stems from the original research conducted on small

group interactions. Since technology profoundly

affects the nature of group work [4,13,23,25], it is

inappropriate to generalize the outcomes from non-

computer-supported work groups to the computerized

environment. A better approach is to take a meta-view

of the research, as illustrated in Fig. 1 [3,20]. Meeting

outcomes (e.g. efficiency, effectiveness, satisfaction)

depend upon the interaction within the meeting pro-

cess of the group (e.g. group size, group proximity,

group composition, group cohesiveness, etc.), task

(e.g. idea generation, decision choice, task complex-

ity, etc.), context (e.g. organizational culture, time

pressure, reward structure, etc.), and technology fac-

tors that differ from situation to situation.

More specifically, with regards to team effective-

ness, there are three basic criteria to consider accord-

ing to researchers prominent in this field [17,28]. The

first, and possibly most obvious, is the team’s pro-

ductivity level. Second, a team’s ability to learn and

improve its functioning thus sustaining itself over time

can be evaluated. The extent to which a team is able to

provide satisfaction to its individual members along

any number of intrinsic measures is the third dimen-

sion.

The first criteria relates to the team’s actual per-

formance: the extent to which the group’s output,

product or service, meets the required standards.

These are often set by a supervisor who must review

the output or evaluated by a customer who receives

the product/service. Thus, someone beyond the

team’s boundaries is responsible for judging its level

of effectiveness.

Fig. 1. Meta-level research model.

J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22 3
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An example using the standard of quantity would be

if one examined an objective measure, such as the

actual amount of output or archival data based on

production. In other words, the sheer quantity of pro-

duct a team generates can be used to signify a team’s

effectiveness. An alternative to this approach would be

to evaluate the quality of the product generated or

service provided by the team. Having a manager, or

even a customer, rate the quality of a product or service

is a more subjective appraisal of effectiveness.

The second criterion is based on the process of

conducting the work, not the actual outcome that is

generated. This dimension centers on the team’s abil-

ity to learn and therefore improve itself and its mem-

bers while conducting its work. Hackman [11] writes,

‘‘The second dimension is the degree to which the

process of carrying out the work enhances the cap-

ability of members to work together interdependently

in the future’’. This factor, then, does not focus on the

present condition of the group but instead concentrates

on the ability to perform in a future state.

The third criteria is also a process variable, but this

one relates more directly to the individuals within the

team. This final dimension addresses the team mem-

bers’ level of satisfaction. As a social network, the

team has an additional responsibility beyond simply

completing the assigned task: it must also care for its

members and provide the right opportunities for per-

sonal development and growth.

Clearly, given this framework of how team effec-

tiveness can be assessed, there are many methods that

can be used to characterize effectiveness within a

team setting. One can identify an output measure by

examining either objective reports that represent

quantifiable data or subjective perceptions that exhi-

bit the level of quality. On the other hand, effective-

ness can be evaluated based on the process the team

undergoes.

Researchers have shown that teamswill not, and for

that matter cannot, be effective if the team members

themselves are not satisfied with the way the team

functions. Mohrman and coworkers [19] reinforce the

significance of this personal need in writing, ‘‘This

dimension (of satisfaction) was important to the

companies we studied: they feared that in the

large-scale transition to a team organization, they

would lose the commitment of their employees as a

result of the demands and stresses of learning to

perform effectively in teams and the uncertainty

employees felt about how they would fare in a team

organization’’.

Although this, too, is a subjective measure of

perceptions, it is at least the outlook of those who

are doing the work. While there may not be a perfect

correlation between team member perceptions of

effectiveness and company standards, or even other

industry measures of quality control for that matter,

asking team members for their impressions can pro-

vide a conclusive account of how well a team will

perform. In fact, a study by Campion and coworkers

[2] shows that team member perceptions can be

extremely valid predictors of the team’s effectiveness

since team members are central to the work, and thus,

they directly influence the team’s productivity and

satisfaction. Fig. 2 illustrates the framework for virtual

teams that integrates the basic design and group

dynamics factors and the external support factors

necessary in a distributed virtual environment.

While the outcomemeasures such as productivity or

quality can only be established after the fact, a process

measure of team effectiveness allows the assessment

of effectiveness midstream, while the work is still

being performed. In doing so, it may be possible to

provide the information needed to assess the early

stages of development for a virtual team.

Fig. 2. Model of predictor variables expected to impact effective-

ness of virtual teams.

4 J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22
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5. Research methodology

This exploratory study with no a priori hypotheses

was conducted using a survey methodology. The

research framework adopted for this study was first

used as a basis for a literature survey and the gen-

eration of a preliminary instrument. The constructs

to be measured in this study were operationalized

based on the studies mentioned in the literature

review. This instrument was pre-tested with a small

group of virtual team members who were not used in

the final survey. After some basic analysis of the

reliability of each of the preliminary scales, this

instrument was modified and used to capture data

in a cross-sectional survey. The virtual teams survey

questionnaire (see Appendix A) was distributed to

12 separate virtual teams from eight different spon-

sor companies in the high technology, agriculture,

and professional services industries. The 67 indivi-

duals who participated in this research came from a

variety of professional settings, including research,

product development, sales, marketing, legal sup-

port, and management consulting, and they worked

in distributed teams that stretched across the United

States as well as to several countries in Europe and

Asia. A list of companies and team descriptions is

presented in Appendix B. In addition to this demo-

graphic information, a number of other significant

characteristics of the research population are also

worth noting due to their importance to the design of

this study.

First, the individuals who participated in this study

worked for several different companies. Although a

number of the virtual teams did, in fact, work for the

same company, it was necessary to evaluate teams

from multiple companies to increase the validity of

the results, as well as improve the ability to generalize

them to a greater population. For this reason, several

organizations were contacted. Of those, the compa-

nies that agreed to participate were in the high-tech-

nology, agricultural, and professional services

industries. Furthermore, the participating teams from

these companies greatly differed. Their primary work

assignments ranged from short-term projects to long-

term, and even permanent, assignments and were

based in research, product development, sales and

marketing, legal support, and management consult-

ing.

Second, members of these teams performed their

work from many different company sites. In order to

assess the teams’ overall performance, it was critical

to evaluate the entire team perspective. Since the

nature of this study demanded that all team members,

including those from different work locations, parti-

cipate in the research, then a representative sample

from all of the teams’ workplaces was needed. Con-

sequently, the individual team members performed

their work in company locations spanning across

the United States as well as several countries in

Europe and Asia.

Third, and possibly more important than the pre-

vious traits, these team members were all self-selected

by their sponsor organizations based on their work

roles as members of existing virtual teams. All sub-

jects, then, were knowledgeable of the virtual team

environment and were capable of providing the neces-

sary feedback for this investigation.

Thus, the virtual teams were of different types (i.e.

short-term and long-term, work teams and project

teams, etc.), they came from different market seg-

ments (i.e. high-technology, agriculture, and profes-

sional services), and they spanned vastly different

geographic and time boundaries (i.e. regional/multi-

state teams and transnational teams, single time zones

and multiple time zones).

Two separate measures of team effectiveness were

established in the survey. The first scale related to the

teams’ abilities to perform their work assignments.

The second concentrated on the team members’

levels of satisfaction while working with their virtual

teams.

The survey also consisted of several predictor vari-

ables that were identified for their potential impact on

the teams’ effectiveness. First, the design process

itself was stipulated to have an association to the

teams’ future actions. Moreover, job characteristics

and selection procedures, team member relations, and

the teams’ processes and internal team leadership

were designated as possibly being critical factors

beyond the actual design process.

In addition to these group dynamics, a number

of organizational support systems were predicted

to affect the teams’ abilities to achieve their objec-

tives. These support mechanisms included the

established education and reward systems, the orga-

nizations’ senior leadership styles, the teams’ tools

J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22 5
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and technologies, and the teams’ communication

patterns.

Analysis of the predictor variable and main criteria

scales was conducted. This evaluation provided infor-

mation regarding the team members’ perceptions of

how well their teams and organizations were function-

ing (see Table 1). Note that the ‘‘not applicable’’

responses were not rated when calculating the mean

statistics. These responses were treated as missing

items and were dropped from the final analysis. Team

members provided positive feedback with regards to

the job characteristics and internal leadership of their

teams. The executive leadership styles and reward

systems also ranked strongly among the external

support mechanisms for these teams. Given these

work conditions, participants exhibited high levels

of satisfaction with their virtual team experiences

and moderate levels of overall team performance.

5.1. Associations between predictor variable and

main criteria scales

In addition to the descriptive statistics already

mentioned, Pearson’s product–moment correlations

between the scale measurements of the predictor

variables and both the performance and satisfaction

measures of effectiveness were performed and

revealed several substantial associations. Table 2 lists

the reliability coefficients for the predictor variable

and main criteria scale measurements. The relation-

ships between these measurements, including those

that did not prove statistically significant, are pre-

sented in Table 3.

Analysis of team performance and team member

satisfaction, the two measurements for the main cri-

teria effectiveness, indicated a high correlation to each

other. In addition, examination of the data depicted

strong associations between two of the predictor

variables and these criteria scales. Both team process

Table 1

Mean scores for predictor variable and main criteria scalesa

Category Scale Mean score

Predictor variable Job characteristics 3.47

Internal group dynamics Internal team leadership 3.01

Selection procedures 2.85

Team member relations 2.83

Team process 2.71

Predictor variable Executive leadership style 3.17

External support mechanisms Reward system 3.03

Tools and technologies 2.95

Education system 2.69

Communication patterns 2.53

Predictor variable — design Design process 2.78

Main criteria — effectiveness Team member satisfaction 3.14

Overall team performance 2.87

a Values — 4: strongly agree; 3: agree; 2: disagree; 1: strongly disagree; 0: not applicable.

Table 2

Reliability coefficients for predictor variable and main criteria

scales

Scale Reliability coefficient

Design process 0.66

Job characteristics 0.80

Selection procedures 0.71

Team member relations 0.82

Team process 0.82

Internal team leadership 0.79

Education system 0.73

Reward system 0.67

Executive leadership style 0.83

Tools and technologies 0.79

Communication patterns 0.60

Overall team performance 0.82

Team member satisfaction 0.82

6 J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22
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and team member relations exhibited significant posi-

tive correlations with both the performance and satis-

faction measures of effectiveness.

Furthermore, two of the predictor scales displayed

moderate associations to the two criteria measure-

ments. The scale for selection procedures as well as

the one for executive leadership style showed a fair

connection to the performance and satisfaction scales

of effectiveness.

The remaining predictor variables revealed weaker

relationships to the team performance and team mem-

ber satisfaction measures of effectiveness. The corre-

lations between the internal team leadership measure

and the reward system scale, however, did present

moderately stronger associations. At the same time,

the relationships between each of these measures and

the individual scales of team effectiveness varied. The

internal team leadership scale presented a stronger

relationship to the performance measure, while the

reward system scale exhibited a stronger relationship

to the satisfaction measure.

Finally, the predictor variables such as communica-

tion patterns, education system, job characteristics,

design process, and tools and technologies did not

depict substantial relations. Thus, they indicate smal-

ler effects on the teams’ effectiveness, regardless of

whether one uses the performance or the satisfaction

scale.

To validate the lack of relationship exhibited

between the tools and technologies the teams used

and the communication patterns enacted between

team members and the measures of team effective-

ness, the correlations between each of the individual

information and communication technologies used by

the teams and the overall team performance and the

levels of team member satisfaction were also exam-

ined. These tests also indicated insignificant relation-

ships between the teams’ tools and communication

patterns and their resulting effectiveness. In fact, the

only relationships which suggested substantial con-

nections, those between video conferencing and per-

formance and voice mail and satisfaction, depicted

negative correlations between the technologies and the

effectiveness measures (see Table 4).

Analysis of the Pearson’s product–moment correla-

tions also indicated a number of positive relationships

between the predictor variables themselves. The

teams’ processes had significant associations to team

member relations, selection procedures, the reward

system, and the design process, respectively (see

Table 5). Likewise, team member relations showed

moderate connections to the internal team leadership

and the teams’ selection procedures (see Table 6).

Also, the two measures of leadership, internal team

leadership and executive leadership style, as well as

the two measures of organizational systems, the edu-

cation and reward systems, exhibited strong to mod-

erate associations to each other (see Tables 7 and 8).

In addition to these measurements, narrative

responses to the final two questions on the survey

addressed some of the greatest challenges with which

virtual teams are often faced. Data reduction and

content analysis performed on these short-answer

responses revealed that a number of communica-

tion-related issues were of primary concern (see

Tables 9 and 10).

Table 3

Pearson correlations between predictor variables and performance

and satisfaction measures of effectivenessa

Predictor variables Performance Satisfaction

Team performance – 0.73

Team member satisfaction 0.73 –

Team process 0.68 0.64

Team member relations 0.62 0.73

Selection procedures 0.58 0.53

Executive leadership style 0.53 0.46

Internal team leadership 0.51 0.45

Reward system 0.46 0.51

Communication patterns 0.48 0.37

Education system 0.46 0.41

Job characteristics 0.43 0.32

Design process 0.32 0.36

Tools and technologies 0.26 0.42

a All Pearson correlations reported are two-tailed tests, P < 0.01

(with the exception of tools and technologies with performance, P

< 0.05).

Table 4

Pearson correlations between individual communication tools and

performance and satisfaction measures of effectivenessa

Communication tools Performance Satisfaction

Video conferencing �0.43 �0.23

Voice mail �0.24 �0.38

a All Pearson correlations reported are two-tailed tests, P <

0.01.

J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22 7
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First, a majority of the respondents stated that the

lack of face-to-face interaction made virtual work

difficult. Also, electronic communication proved trou-

blesome for these teams because team members

invariably needed to determine which tools were most

appropriate to use based on situational factors like the

content of the message as well as the intended audi-

ence.

To further assess these concerns with communica-

tion, the frequencies with which these teams used a

variety of tools and information technologies to

exchange routine business information were calcu-

lated. (see Table 11). The results of this analysis

showed that the participating virtual teams were

dependent upon the use of individual communication

tools such as e-mail, personal telephone calls, and

voice mail, all of which were, on average, used

frequently by team members. In fact, e-mail was so

prominent for these teams that 80% of the team

members communicated via e-mail daily.

On the other hand, team-based communication

technologies like group telephone conferences, face-

to-face interaction, shared databases, groupware

applications, and video conferences were not often

used. These tools were used merely once a month by

an overwhelming majority of these team members,

and less in some cases. Moreover, video conferencing,

the one tool that could possibly mitigate the teams’

difficulties related to infrequent face-to-face interac-

tion by bringing team members together electroni-

Table 7

Pearson correlations between predictor variables and internal team

leadershipa

Predictor variables Internal team leadership

Executive leadership style 0.62

Team member relations 0.56

a All Pearson correlations reported are two-tailed tests, P <

0.01.

Table 8

Pearson correlations between predictor variables and education

systema

Predictor variables Education system

Reward system 0.71

Tools and technologies 0.50

a All Pearson correlations reported are two-tailed tests, P <

0.01.

Table 9

Frequency scores of response categories for question regarding

greatest challenges for virtual teamsa

Categories Frequency of response (%)

Communication patterns 39.4

Team member relations 28.8

Design process 15.2

Geographic dispersion 12.1

a Frequency scores are based on 67 total responses (n ¼ 67).

Table 5

Pearson correlations between predictor variables and team processa

Predictor variables Team process

Team member relations 0.69

Selection procedures 0.60

Reward system 0.53

Design process 0.50

a All Pearson correlations reported are two-tailed tests, P <

0.01.

Table 6

Pearson correlations between predictor variables and team member

relationsa

Predictor variables Team member relations

Team process 0.69

Internal team leadership 0.56

Selection procedures 0.54

Design process 0.50

a All Pearson correlations reported are two-tailed tests, P <

0.01.

Table 10

Frequency scores of response categories for question regarding

greatest challenges for effective communication between virtual

team membersa

Categories Frequency of response (%)

Communication patterns 34.9

Team process 31.7

Team member relations 27.0

Geographic dispersion 6.3

a Frequency scores are based on 62 total responses (n ¼ 62).

8 J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22
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cally, was not used by, and possibly not even available

to, 86% of the team members. Video conferencing

may prove effective in bringing remote members

together if made available to the teams, and this might

be a fruitful area for future research. At the same time,

personal communications with some participants of

this study revealed that video conferencing technolo-

gies were not made available because they failed to

bring about the same impact as face-to-face interac-

tion, thus negating any conclusions towards the effi-

cacy of video conferencing. A profile of virtual team

members and their virtual teams is illustrated in

Appendix C, Table 12.

Further analysis was conducted to determine if the

responses varied between the national and transna-

tional teams, i.e. if the varying cultures influenced the

findings. The Pearson correlations of the US/national

teams (n ¼ 46) were similar to the overall results. The

correlations to team effectiveness (both performance

and satisfaction measures) indicated strongest rela-

tions with team process and team member relations

and moderate relations with selection procedures and

executive leadership style. Other correlations between

predictor variables were also present.

In the transnational teams (n ¼ 21), team process

and team member relations indicated strongest rela-

tions with team effectiveness, but not both its mea-

sures (i.e. either performance or satisfaction). Also,

internal team leadership and communication patterns

indicated moderate relations with team effectiveness.

The results suggest much weaker relations between

team effectiveness and selection procedures and

executive leadership style. Other correlations between

predictor variables were also present. The details of

the analysis of the US/national and transnational

teams are shown in Appendix C, Tables 13 and 14.

The summary of results and conclusions of the ana-

lysis of the US/national and transnational teams is also

provided in Appendix C after Tables 13 and 14 (text

part). Finally, the mean scores for frequency of use to

exchange business information are illustrated in

Appendix C, Table 15 followed by a summary of

its results.

6. Limitations of the study

Before making any general conclusions or recom-

mendations, it is necessary to address some of the

limitations of the study. One limitation is the sampling

method: the selection of sponsor organizations, and

thus participating virtual team members, was not

random. This may have affected the results.

However, a random sampling was not an option.

Given a firm belief that only those people who work

within the virtual setting would be knowledgeable,

and therefore capable of providing the necessary feed-

back, purposeful selection of participants was essen-

tial. For this reason, the sample population was limited

to only those people who did work in virtual teams.

In addition, the characteristic nature of the partici-

pating teams might have directly impacted on the

scope of this research. The virtual teams which parti-

cipated were of different types, came from different

market segments, and spanned vastly different. Based

on the diversity of these teams, it is difficult to

determine whether or not the current findings were

grounded in any one of these distinguishing traits, or

possibly even the interaction between them all.

An important caveat is that the tasks performed

were uncontrolled. The nature of the tasks may have

been such that average and superior teams would

produce the same performance, thereby masking

some of the effects. For example, on an easy test,

both average and superior students turn in perfect

papers, and only the poor students are identified by the

test.

A final reservation centers on the survey instrument

and, in particular, the items that were used to define the

Table 11

Mean scores for frequency of use of tools and technologies to

exchange routine business informationa

Tools Frequency of use

E-mail 4.77

Personal telephone call 3.74

Voice mail 2.95

Group telephone conference 1.97

Shared databases/groupware 1.92

Standard/express mail delivery 1.86

Fax 1.86

Face-to-face interaction 1.80

Video conference 0.29

a Frequency values — 5: daily; 4: a few times a week; 3: once a

week; 2: once a month; 1: less than once a month; 0: never/not

applicable.
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predictor variable and main criteria scales themselves.

Due to the comprehensive nature of the survey, the

instrument was designed to address several variables.

Based on this intent, some of the scales that were

developed to assess the predictor variables may be

insufficient to provide absolute data. For example, the

reward system and communication patterns scales

contain only two items and indicate only moderate

levels of reliability.

7. Conclusion and recommendations

Although these limitations may impact the ability to

generalize the findings of this study, several conclu-

sions are still warranted. First, the research was suc-

cessful, not only in addressing the issue of

effectiveness within these virtual teams but also deter-

mining a number of critical success factors for them.

Since the participants came form a wide variety of

industries, types of work tasks, and geographic set-

tings, the results are fairly generalizable for an

exploratory study. Based on the results of this study,

organizations choosing to implement virtual teams

should focus much of their efforts in the same direc-

tion they would if they were implementing traditional,

co-located teams.

Much of the data resulting from the research sug-

gests that many of the issues that affect virtual teams

are similar in nature to those that affect co-located

teams. This study has demonstrated that virtual teams

are first and foremost teams. As such, they must have a

shared purpose to foster the need for members to work

together. If these joint goals are present, then team

members must rely on each other to perform their

work.

According to the quantitative data resulting from

the correlational analyses, team leaders need to estab-

lish positive team processes, develop supportive team

member relations, create team-based reward systems,

and select only those teammembers who are qualified

to do the work. These predictor variables exhibited

the strongest associations to team effectiveness.

These factors, then, clearly constitute the beginnings

of a comprehensive set of best practices to be used

when designing and supporting effective teams,

regardless of whether they are co-located or virtual.

In addition, though, virtual teams require added con-

nectivity between team members because of the vast

distances that separate them. Therefore, a number of

specific efforts should be targeted towards enhancing

the effectiveness of virtual teams. In particular, for-

mal processes must be developed. Due to the physical

barriers involved with virtual work, a number of the

narrative responses suggested that these teams

require more structure to perform their work. In

addition, the individual team members’ roles and

the teams’ primary objectives must be explicit, not

simply assumed. Without a crystal-clear understand-

ing of their goals, ‘‘the progress of (team) members

will be stymied’’, according to one of the virtual team

members.

Furthermore, strategies specific to virtual teaming

must address several communication issues. Although

the correlations between the teams’ tools and tech-

nologies and communication patterns and the two

measures of effectiveness were insignificant, addi-

tional analyses such as content analysis of the parti-

cipants’ narrative responses to questions regarding the

greatest challenges to virtual teams suggested that

more consideration of these factors is needed. Many

of the participants addressed the need for more per-

sonal contact to establish supportive team member

relations, which have been recognized as critical to

improving the success of teams. In fact, one manage-

ment consultant who participated in the study stated,

‘‘Knowing someone on a face-to-face level and creat-

ing relationships with them through social interactions

outside of work really helps each individual under-

stand the strengths throughout a team.’’

Virtual team leaders may want to consider utilizing

more face-to-face interaction and other group com-

munication technologies, such as group telephone and

on-line computer conferencing as well as video con-

ferencing, to enhance personal connections between

team members. To make matters more complicated

though, virtual team members need everything to be

reinforced in a much more structured, formal process.

Due to this fact, organizational leaders who try to

improve the performance of their virtual teams by

simply providing them with more advanced technol-

ogies may be misdirecting their resources. The study

shows that several other factors have a more pro-

nounced effect on effectiveness.

Finally, this research study focused on the big

picture of virtual teaming. Through the use of corre-
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lational and narrative data, this investigation

attempted to determine some general guidelines to

assist organizations in enhancing their virtual team

efforts. Clearly, these results can be generalized to a

broad population of virtual teams because so many

different team variables exist within the sample popu-

lation. Due to the exploratory nature of the study, it

did not necessarily address the specific situational

contexts that influenced the participating virtual

teams.

Although the results from the investigation could

apply to a larger population of all existing virtual

teams, it is also possible that specific circumstances

require particular attention be paid to any one of the

best practices. Until corporate leaders begin imple-

menting the recommendations from this study across

different situational contexts as they first conceive the

notion of designing virtual teams, one will not know

which of these practices is best suited to designing and

supporting effective virtual teams across any given

situation.

Information and communication technologies tend

to gain recognition from those in virtual teams when

they breakdown. Team members do not often pay

particular attention to their tools until they stop work-

ing. At the same time, more advanced technologies,

such as software packages which provide ‘‘virtual

space’’ for on-line, electronic team conferences, are

currently being developed and constantly coming to

market. With these improved tools, the interpersonal

connections between distributed team members could

be significantly improved, thus making collaborative

work easier.

At their core, virtual teams are dependent upon such

communication and information technologies to per-

form their most routine tasks. The results of the

present research have demonstrated that virtual teams

must create dependable processes and strong inter-

personal relationships if they are to achieve their

objectives. Teams could be more effective if more

advanced technologies were available, however, the

technologies are only a partial factor. Being equipped

with even the most advanced technologies is not

enough to make a virtual team effective, since the

internal group dynamics and external support mechan-

isms must also be present for a team to succeed in the

virtual world. These dispersed work groups, then,

must take ample time during the initial design phases

to consider their future goals and develop healthy and

supportive environments if they are to reach their

complete potential.

Uncited references

[6,9,26].
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Appendix A. Survey instrument
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Appendix C. Research results

The profile of virtual team members and their

virtual teams are illustrated in Table 12.

The Pearson correlations for US/national teams are

shown in Table 13.

C.1. Summary of results/conclusions

� Effectiveness measures of performance (Eff-Pr)

and satisfaction (Eff-St) — strong correlations;

confirms validity of both indicators actually mea-

suring effectiveness.

� Team process (Procs) and team member relations

(Reltns) — strongest correlations to both measures

of effectiveness; confirms validity of overall results.

� Selection procedures (Slctn) and executive leader-

ship style (SrLd) — next strongest (i.e. moderate)

correlations to both measures of effectiveness; con-

firms validity of overall results.

The Pearson correlations for transnational teams are

shown in Table 14.

Appendix B. Research participants

The companies and team descriptions for research participants are given in the following table.

Companya Team description Size nb

Transnational consulting 1 Research and development of learning systems 8 7

Transnational consulting 2 Leadership team to support consulting practice 8 3

Transnational high tech 1 Technology product development and marketing 7 5

Transnational high tech 2 Internet commerce 4 3

US legal 1 Corporate restructuring and litigation support 3 3

US legal 2 Legal research and support 3 3

US agriculture (five teams) Region 1 — sale of dairy products 8 7

Region 2 — sale of dairy products 5 5

Region 3 — sale of dairy products 15 14

Region 4 — sale of dairy products 10 9

Leadership team to support sales teams 5 5

Transnational consulting 3 Client project team 5 3

a In order to maintain confidentiality for all company sponsors, as well as virtual team members, the real names of these companies and

teams have not been used. The fictitious names contained herein are used for illustrative purposes only.
b Number of team members who returned surveys and participated in the research study. Total response rate ¼ 83%.

Table 12

Profile of virtual team members and their virtual teams

Question Response

Your position in the organization 64% — individual contributors; 9% — supervisors

(i.e. managers, directors, vice presidents, senior executives)

Have you been a member of this team since its inception? 31% — no; 69% — yes

In the last year, how many virtual teams have you

participated in?

6% — none; 53% — one or two teams; 41% — more than two teams

In the last year, how many co-located teams have you

participated in?

66% — none; 24% — one or two teams; 13% — more than two teams

How long has this team been in existence? 49% — 6 months or less; 26% — 6 months to 1 year; 25% — more

than 1 year

How would you describe this team — functional or

cross-functional?

76% — functional (i.e. R&D, sales); 24% — cross-functional

How would you describe this team — short-term or long-term? 39% — short-term (under 1 year); 61% — long-term (over 1 year)

J.S. Lurey, M.S. Raisinghani / Information & Management 1914 (2000) 1–22 19
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C.2. Summary of results/conclusions

� Effectiveness measures of performance (Eff-Pr) and

satisfaction (Eff-St) — strong correlations; con-

firms validity of both indicators actually measuring

effectiveness.

� Team process (Procs) and team member relations

(Reltns) — strongest correlations to both measures

of effectiveness but only strong relations indicated

to performance or satisfaction, not both.

� Internal team leadership (IntLd) and communica-

tion patterns (Com) — next strongest (i.e. moder-

ate) correlations to both measures of effectiveness

but only strong relations indicated to performance

or satisfaction, not both; results indicate a signifi-

cant difference from the overall results and question

the generalization of the overall results to the

transnational teams.

� Selection procedures (Slctn) and executive leader-

ship style (SrLd) — weaker correlations to both

Table 13

Pearson correlations for US/national teamsa

Com Desgn Educ Eff-Pr Eff-St IntLd Job Procs Reltns Rwrd Slctn SrLd Tools

Com 1.00 0.44 0.45 0.38 0.37 0.44 0.37 0.43 0.21 0.20 0.44 0.35 0.28

Desgn 0.44 1.00 0.33 0.30 0.34 0.35 0.23 0.47 0.44 �0.02 0.46 0.37 0.20

Educ 0.45 0.33 1.00 0.50 0.44 0.55 0.49 0.45 0.20 0.61 0.37 0.62 0.60

Eff-Pr 0.38 0.30 0.50 1.00 0.73 0.49 0.32 0.61 0.61 0.42 0.52 0.58 0.41

Eff-St 0.37 0.34 0.44 0.73 1.00 0.49 0.23 0.65 0.71 0.52 0.54 0.48 0.42

IntLd 0.44 0.35 0.55 0.49 0.38 1.00 0.25 0.39 0.50 0.41 0.37 0.66 0.49

Job 0.37 0.23 0.49 0.32 0.23 0.25 1.00 0.29 0.08 0.35 0.23 0.26 0.20

Procs 0.43 0.47 0.45 0.61 0.65 0.39 0.29 1.00 0.62 0.47 0.45 0.39 0.25

Reltns 0.21 0.44 0.20 0.61 0.71 0.50 0.08 0.62 1.00 0.32 0.50 0.40 0.14

Rwrd 0.20 �0.03 0.61 0.42 0.52 0.41 0.35 0.47 0.32 1.00 0.22 0.52 0.35

Slctn 0.44 0.46 0.37 0.52 0.54 0.37 0.23 0.45 0.50 0.22 1.00 0.48 0.42

SrLd 0.35 0.37 0.62 0.58 0.48 0.66 0.26 0.39 0.40 0.52 0.48 1.00 0.54

Tools 0.28 0.20 0.60 0.41 0.42 0.49 0.20 0.25 0.14 0.35 0.42 0.54 1.00

a All scores in bold indicate significant correlations between variables. Scores in RED indicate correlations with Effectiveness measures;

scores in BLUE indicate correlations to other predictor variables. Scores have been rounded up to two digits after the decimal point.

Table 14

Pearson correlations for transnational teamsa

Com Desgn Educ Eff-Pr Eff-St IntLd Job Procs Reltns Rwrd Slctn SrLd Tools

Com 1.00 0.27 �0.07 0.53 0.22 0.23 �0.11 0.47 0.15 0.09 0.32 0.02 0.06

Desgn 0.27 1.00 0.30 0.15 0.21 0.51 0.34 0.38 0.51 0.41 0.39 0.11 0.29

Educ �0.07 0.30 1.00 �0.09 �0.07 �0.18 �0.14 �0.28 0.05 0.71 �0.16 �0.10 0.26

Eff-Pr 0.53 0.15 �0.09 1.00 0.62 0.44 0.44 0.66 0.40 0.15 0.49 0.48 �0.18

Eff-St 0.22 0.21 �0.07 0.62 1.00 0.58 0.34 0.43 0.67 0.21 0.31 0.43 0.37

IntLd 0.23 0.51 �0.17 0.44 0.58 1.00 0.60 0.48 0.63 0.08 0.43 0.53 0.20

Job �0.11 0.34 �0.14 0.44 0.34 0.60 1.00 0.41 0.29 0.10 0.62 0.41 0�.25

Procs 0.47 0.38 �0.28 0.66 0.43 0.48 0.41 1.00 0.61 0.07 0.61 0.42 �0.16

Reltns 0.15 0.51 0.05 0.40 0.67 0.63 0.29 0.61 1.00 0.37 0.28 0.55 0.25

Rwrd 0.09 0.41 0.71 0.15 0.21 0.08 0.10 0.07 0.37 1.00 �0.18 0.24 0.29

Slctn 0.31 0.39 �0.16 0.49 0.31 0.43 0.62 0.61 0.28 �0.18 1.00 0.24 �0.25

SrLd 0.02 0.11 �0.10 0.48 0.43 0.53 0.41 0.42 0.55 0.24 0.06 1.00 0.09

Tools 0.06 0.29 0.26 �0.18 0.37 0.20 �0.25 �0.16 0.26 0.29 �0.25 0.09 1.00

a All scores in bold indicate moderate–strong correlations. Scores in RED indicate correlations with effectiveness measures; scores in

BLUE indicated correlations to other predictor variables. Scores have been rounded up to two digits after the decimal point.
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measures of effectiveness; results indicate a sig-

nificant difference from the overall results and

question the generalization of the overall results

to the transnational teams.

The mean scores for frequency of use to exchange

business information are illustrated in Table 15.

C.3. Summary of results/conclusions

� E-mail —most frequently used tool for ALL teams.

� Personal telephone call — second most frequently

used tool for ALL teams; more prominent use by

US/national teams, probably due to difference in

time zones and possibly high associated costs for

transnational calls.

� Voice mail — third most frequently used tool for

ALL teams, probably as a direct result of personal

telephone calls that are not connected (i.e. indivi-

duals unavailable to take phone calls); more pro-

minent use by US/national teams.

� Fax and group telephone conference — more pro-

minent use by US/national teams, probably due to

difference in time zones and possibly high asso-

ciated costs for transnational calls.

� Standard/express mail delivery and face-to-face

interaction — more prominent use by US/national

teams, probably due to difference in geographic

distance and possibly high associated costs for

transnational delivery/travel.

� Shared databases/groupware — more prominent

use by transnational teams, probably due to inability

to utilize other communication vehicles; may be

most efficient and cost-effective way to share busi-

ness information due to difference in time zones and

geographic distance.

� Video conference — although used less than once a

month, more prominent use by transnational teams,

probably due to inability to utilize other commu-

nication vehicles; may be a most efficient and cost-

effective way to share business information with

other team members through ‘‘simulated face-to-

face interactions’’ due to difference in time zones

and geographic distance (Note: video conference

either never used by or not available to US/national

teams (mean ¼ 0:0)).
� Other — these tools represented either on-line data/

voice chat technologies or other miscellaneous

technology to exchange business information; more

prominent use by transnational teams, probably due

to inability to utilize other communication vehicles;

may be perceived as a efficient and cost-effective

way to share business information due to difference

in time zones and geographic distance.
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