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Abstract: Corporate mergers, global markets, reduced willingness to relocate, and the 
increased need to reorganize and respond dynamically - we are entering an era of 
distributed organizations and groups. New technologies are needed that enable 
distributed teams to work as though virtually collocated. This case study examines how 
one such technology, desktop conferencing with application sharing, is used routinely by 
four groups within a major company. We discuss differing and evolving patterns of use. A 
range of difficulties arising from impoverished communication are documented. Success 
factors are identified, focusing on the use of technology facilitation and meeting 
facilitation. We conclude by describing benefits possible with this merger of 
communication and application sharing, as well as the challenges of organizational 
change that may be needed to achieve the benefits. 

D to main site. Does anyone in this room understand what he's saying? 
Remote site. I do 
D' You're not in this room 
Remote site: I'm in the global room 

1. Introduction 

Two categories of group-support technology are merging: communication 
technologies and information sharing technologies. Communication technologies 
such as telephones and email are conduits through which human discourse passes, 
often ephemerally, the lasting trace being the impression on the receiver. 
Information sharing technologies represent, structure and store information, such 
as documents and databases. These technologies have been used relatively 
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independently and studied in isolation. • 
The distinction between communicating and sharing information is not perfect, 

but it is important. While most communication is unstructured and ephemeral, 
email has some structure and may be archived. While limited computational 
analysis of email content is possible, email is usually treated as ephemeral 
because communication is the intent! (Similarly, a telephone conversation can be 
recorded, but few are.) 

Communication technologies often support group members working at the 
same time, synchronous activity. In contrast, persistent information sharing 
technologies usually support asynchronous activity. Again, the division is 
imperfect: electronic and voice mail operate somewhat asynchronously; a 
projection system supports sharing persistent information in real time. But the 
distinction is significant - most email is used once; persistent objects are reused. 

Of course, work requires both communication and information sharing. When 
one is absent, frustration is common. The inability to share data often hinders 
people limited to communication technology. We accepted it out of necessity with 
the telephone for decades, but fax spread quickly: a communication device 
serving an information-sharing need. Similarly, videoconference participants may 
hold documents up to the camera in vain efforts to have them viewed by remote 
participants. Email was used solely for communication, but once email 
attachments (supporting information sharing) came into wide use, they quickly 
became indispensable. The Boeing Company recently shifted 100,000+ 
employees to a standard email platform: the need to share attachments was a key 
motive for this massive effort. 

Robinson (1991) noted that computer systems had not adequately merged 
information sharing and communication channels to support discussing shared 
information. Fax and attachments are useful but relatively crude enhancements. 
Two more powerful syntheses have emerged, first in research laboratories and 
now in workplaces: 

i) Semi-structured documents, such as Lotus Notes, add communication 
features to asynchronous information sharing capabilities. 

ii) Desktop conferencing, such as NetMeeting, adds data or application sharing 
to real-time communication systems. 

Studies of semi-structured documents in work settings have been reported 
(e.g., Orlikowski, 1992). We present an early ethnographic study of sustained use 
of the second of these powerful new group support tools, desktop conferencing. 

1.1 Virtually collocated teams 

Desktop conferencing can act as a key enabler of geographically distributed 
teams, allowing team members to communicate and share information as though 
they are collocated. Economic globalization and competition drive the formation 
of geographically distributed teams ,that span different sites within the same 
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company and sometimes cross corporate boundaries. Researchers have 
investigated virtually collocated teams from the perspectives of identity formation 
(Wiesenfeld et al., 1998), effects of cultural diversity (DeSanctis and Poole, 1997) 
and trust (see Jarvenpaa and Leidner; 1998, for a review). The teams studied 
previously were generally supported by a mix of email, telephone, and document 
exchange (e.g. Sproull and Kiesler, 1991; Zack, 1993). Ackerman et al. (1997) 
investigated the effects of a continuous audio-only media space. 

Studies of desktop conferencing have focused primarily on how it affects the 
task performance of small ad hoc groups. For example, Whittaker et al. (1993) 
found a shared workspace beneficial for tasks with graphical information and 
demanding text-based tasks. Other studies report similar positive results (e.g. 
Minneman and Bly, 1991). These studies suggest benefits from desktop 
conferencing technology, but we cannot safely generalize from ad hoc groups to 
teams with long-term agendas (McGrath, 1984). 

The key issues when studying technology use in business settings are adoption 
patterns, impacts on performance and process, problems created by the 
technology, and innovative solutions. We sought to understand how teams adopt 
and use desktop conferencing in their work setting. Do teams with different 
histories and long-term agendas experience different patterns? What problems do 
teams experience while collaborating through desktop conferencing, and how do 
they circumvent them? How can systems be better designed and used? 

1.2 Background and setting 

We studied four geographically distributed teams in The Boeing Company. All 
four teams had existed for six months or longer when the study began, and they 
all had recently begun using desktop conferencing technology combined with 
telephone conference calls to support their meetings. 

Boeing has a history of using communication technologies to support 
geographically distributed teamwork. Video conferencing suites in different cities 
have supported distributed project team meetings since the 1970s. Mergers with 
Rockwell North American and McDonnell Douglas in 1996 have led to rapid 
growth of distributed collaborations. These mergers approximately doubled the 
number of employees and radically changed their geographic distribution. 
Previously, about 80% were distributed around the greater Seattle area. Most 
employees could attend meetings at any other site by driving less than 90 minutes. 
After the merger, only about 40% of the approximately 235,000 employees 
worked and lived in the greater Seattle area; others are distributed across the 
United States, with large concentrations in southern California, St. Louis, 
Missouri, and Wichita, Kansas. 

The merger minimally affected many projects and programs, which continued 
working with existing staff, suppliers, and partners. Some teams and 
organizations, however, quickly needed to find ways of working with people at 
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other locations, in some cases with people they had never met. For example, prior 
to the merger, executive meetings were held face-to-face at corporate 
headquarters, but following the merger the travel and time costs of collocated 
meetings were prohibitive. Many distributed teams were created to define how the 
newly merged company would operate and how enterprise services would 
integrate. Existing enterprise-wide teams were expanded to include members 
from other locations. Distributed design teams worked on the same section of an 
airplane. Effective virtual collocation has become a necessity. 

2. The case studies 

2.1 The technology used 

All four teams used Microsoft NetMeeting1 (henceforth NM) client software that 
manages desktop conferencing sessions of up to 32 participants. NM enables any 
participant to share any,PC application object (e.g., PowerPoint slides) with all 
the other participants simultaneously. A participant can also allow others to 
interact with the application, such as editing portions of a document. NM includes 
a multi-user whiteboard, chat, and a file-transfer feature. A desktop conferencing 
service includes a directory of NM users, a server for scheduling and hosting 
meetings, and instructions on effective use of these technologies. 

Although NM has.audio and video features, these were not used. Instead, all 
the teams communicated' in meetings via telephone conference calls by 
connecting to a teleconference bridge. Speakerphones were used in the 
conference rooms, and in cubicles, handsets or headsets were generally used. 

Although NM is designed for desktop use, some participants gathered in a 
conference room, where a shared PC or a laptop connected to a projector enabled 
everyone to see. Some conference rooms had large interactive displays (SMART 
Boards2) with touch screens. i" 

2.2 Research Methodology , 

Four teams were chosen that met the following criteria: they were willing to be 
observed, were geographically distributed, had long-term objectives, and used 
desktop conferencing technology. The investigation was ethnographic: the 
behavior of team members was observed in their work context. One author 
attended meetings '"silently"3 and took note's. Recording was not permitted. 
Groups were observed for 3 months, and meetings took place weekly (for one 

NetMeeting ™ 1998, The Microsoft Corporation ' ,' 

SMART Board™, SMART Technologies Inc. 

At the beginning of each meeting the observer always announced her presence to the group. 
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group, bi-monthly). Some members of two teams met face-to-face in a conference 
room while others participated from remote sites; for these meetings the observer 
sat in the conference room. The other two teams met from their offices; like all 
other participants, the observer remained at her desk and connected to the meeting 
through the telephone and NM channels (Figures la and lb). 

Conference room 

Remote node 

Fig. 1. Two meeting configurations: a) conference room with remote sites, b) all remote sites 

After each meeting a questionnaire was distributed by email to all participants, 
asking questions related to ease of using the technology, social aspects of 
participation, and satisfaction with the meeting. Supplementary materials were 
collected, such as meeting agendas, minutes, and chat windows used during the 
sessions. In-depth interviews were also conducted with 19 selected members of 
the groups, lasting around 45-60 minutes each. Using content analysis, classes of 
problems and solutions could be identified. 

2.3 The Cases 

The four teams had commonalties but different goals. All teams had long-term 
agendas influenced by their funding, mandate, or organization, and spanned 
geographical and organizational boundaries within Boeing. The teams met 
regularly using NM and audioconferencing. Between meetings, communication 
was by email supplemented with occasional telephone calls. Most participants 
had met some key members in face-to-face meetings. Three teams were formed 
eight to nine months before the study began. A fourth, the Scientific team, had 
existed for five years, evolving, and expanding its membership. 

2.3.1 The Scientific Team: Volunteers teaming for innovative solutions 

The Scientific Team began as a small face-to-face staff meeting in Bellevue4 for a 
project concerned with monitoring drilling processes. As participation expanded 
to include members from other sites, the team shifted the meetings to open 
discussion and information exchange in their technical domain. The team's 
success at applying science to solve real manufacturing problems became widely 
recognized in the company. Attendance increased, with people commuting as 
much as an hour each way to attend. Following the merger, people from several 
distant locations asked to participate by audioconference (telephone conference 

A location in the greater Seattle area 
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call), with presentation materials delivered prior to each meeting. The significant 
challenges of supporting remote participation led the team leaders to consider 
ending or curtailing the meetings. The adoption of NM reversed this: among the 
first teams in Boeing to use NM, its members were enthusiastic about its value. 

From 8 to 16 members met face-to-face weekly in a conference room in 
Bellevue and one to three members attended from sites in Wichita, St. Louis, 
California, and Philadelphia (figure la). Members from other Seattle area sites 
drove to the meeting or connected remotely from their offices. Team membership 
was interdisciplinary: physicists and mathematicians at the main site met with 
machinists, engineers, and shop-floor people at the remote sites. The entire group 
had met only once face-to-face, in a; workshop. Their three-hour meetings 
consisted of presentations, often showing scientific data, followed by up to two 
hours of open discussion where drilling problems were discussed. 

The Scientific team was unusually successful in its operation, developing 
solutions for many problems faced by the other three teams. Their success may be 
partly due to the prior experience that most members had working together as 
they progressed from face-to-face to audioconferencing to NM use. 

2.3.2 The Technical Working Group: Open participation throughout the company 

The meetings of the Technical Working Group were open to anyone in the 
company. This unusual format was well suited to their goal of establishing best 
practices in their technical domain: the team could benefit from expertise at any 
geographic site, and employees throughout the company could benefit through 
participation, sharing their practices and asking questions to improve them. This 
increased efficiency; formerly, members had to acquire expertise themselves on a 
topic in order to present it. The group met through audioconferences (telephone 
conference calls) for several months before they began using NM. 

Many members were highly specialized database management professionals. 
About 12-15 people attended the bi-monthly meetings, usually including the 
leader and nine core group members. The leader was in California; core members 
were located in different places, including St. Louis, Philadelphia, Huntsville, and 
greater Seattle, one person per site (figure 1 b). Although the team leader received 
frequent requests to meet face-tOrface, the core group members of the Technical 
Working Group had only met face-to-face twice. The 90-minute meetings usually 
consisted of a presentation of about 45 minutes followed by open discussion. 

2.3.3 A Virtual Staff: Distributed colleagues with a mobile manager 

A vice president responsible for information systems offered Bill a position as 
chief architect. For personal reasons Bill was "willing to do everything in his 
power" to remain in St. Louis. The vice president agreed to let Bill pioneer new 
technology for long distance collaboration; Bill and his staff became NM "guinea 
pigs." Eight were collocated in Bellevue. Bill, his administrative assistant, and a 
support company liaison were in St. Louis, and one staff member, Aaron, was in 
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California (figure la). 
The team met weekly for 90 minutes. The main goal was information 

exchange and team building. NM was mainly used to display the agenda; a few 
meetings included short presentations by Bellevue or St. Louis members. The last 
half-hour of each meeting was open discussion in a round-robin format. About 
every two months Bill traveled to Bellevue to meet those members face-to-face; 
Aaron traveled about once every three months. As part of the agreement, Bill 
offered to pay for travel of anyone on the staff if they wanted to meet with him. 
The office assistant in St. Louis had never met the staff members in Bellevue. 

2.3.4 The Best-Practice Team: Combining forces country-wide 

The Best-Practice Team was charged to define the best practice for designing 
aerospace products. It was initiated by a vice president after several technical 
workshops and began weekly project activities using NM three months before this 
study began. The team consisted of 20 managers representing all geographical 
areas of the company. Although one member called the meeting "semi-
mandatory," only about eight attended each meeting, all from their offices (figure 
lb). The team had met face-to-face about six times at various locations. 

The Best-Practice Team was the least interactive in meetings, of the four teams 
observed in this study. The team leader presented a list of action items and only 
permitted reports on their status. The little open discussion that occurred was 
limited to the last part of meetings in round-robin style. 

2.4 Technology adoption 

In three of the four cases, team leaders introduced NM. The Scientific and Best-
Practice team leaders learned about NM from Boeing researchers and Bill, the 
Staff leader, discovered NM while searching on his own for a technology to suit 
his needs. The Technical Working Group had sought a better solution than 
audioconferencing. Soon after one member suggested NM, it was adopted by 
about half of the core team members, including the team leader. 

Remote members of the Scientific and Staff teams were much slower to follow 
the main site in adopting NM. Some Scientific Team sites and several members of 
the Technical Working Group and Best-Practice Team participated only by 
audioconference during this study. Delays in adopting NM were due to: 
1. Participation on some teams was voluntary and part-time; managers were 

reluctant to approve purchasing computers to run NM. Different sites often had 
different types of computers, operating systems, and support organizations. 

2. Many members reported that because team participation was a part-time 
activity, they acted slowly to get the equipment, download the software, or in 
one case, obtain a special firewall-spanning account. 

3. One member reported that others at his site discouraged him from using NM 
by saying that a lot of time would be wasted getting it synchronized. 
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4. Members at some, sites reported having no one to consult about the technology. 
5. M, the leader of Best Practice, believed that his team members were resistant 

to NM as they had been to other unfamiliar applications in the past. M felt that 
peer pressure was needed to influence adoption. In a virtually collocated team, 
peer pressure and other influence must work from a distance. 

! 

3 Results and Discussion 

In addition to the 3 months of observation, note-taking, and materials collection, 
158 questionnaires were received from team members following meetings: 73 
from the Scientific Team, 38 from the Technical Working Group, 19 from the 
Staff, and 26 from the Best Practice Team. Members reported medium high 
satisfaction with the quality of documents, quality of meeting, use of time, and 
their participation, with no group differences (4.8 averaged across satisfaction 
questions, on a scale of 1 to 6, strongly disagree to strongly agree). The use of 
NM was felt to be worthwhile. , 

The meetings did not flow without problems, which particularly affected the 
three younger groups. The next sections describe these, categorized into problems 
with technology, with coordinating interaction, and with maintaining engagement. 
The subsequent sections describe technology facilitation and meeting facilitation 
methods that the Scientific Team developed to overcome such problems, and how 
a parallel communication channel (NM chat) was employed by members of the 
Technical Working Group to reduce interaction difficulty. The results conclude 
with advantages provided by application sharing. 

3.1 Problems with technology: The role of a driver 

In most meetings one person, a "technology driver," established the NM session, 
helped others join, and used NM to share an application (such as a presentation or 
agenda) that was passively viewed by other meeting participants. The technology 
driver was crucial to the smooth flow of a meeting; inexperience with the 
technology impeded the entire group. The three younger groups did not carefully 
consider the role of a technology driver, and they consistently wasted time setting 
up the technology and repeatedly encountered problems using it. 

For example, the Staff meeting often required 15 minutes to begin, a 
substantial loss of time for the 10 members present. The role of technology driver 
was assigned to two administrative assistants, but they were not suited for this 
role and it was several months before they felt comfortable with the technology. 

The Technical Working Group often, seemed confused setting up NM, usually 
getting underway about 10 minutes late. Once it took them 30 minutes: 

User 1 (after 30 minutes) we start over too many times, this can hinder getting anything 
done. I hope this one sticks. 

User 2 Are we in control7 Who'sin control7 I seem to have lost some degree of control. 
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This team negotiated the technology driver role in an ad-hoc fashion. In the 
following private chat discussion conducted during a meeting (and later shared 
with us), two users discuss the poor use of the technology and resolve that one of 
them will assume control in the next meeting: 

User 3 (to User 1): Yours [driving the technology] was better . 
User 1 (to User 3): Understand, but [User 4] offered to drive so until there are major 

problems, let [User 4] drive Can you drive next meeting9 

The Best-Practice Team used the technology more smoothly, but its use was 
limited. One member described how NM could be used to write collaboratively or 
to help the group arrive at a consensus on the action items or group mission. 
Another member said that the group would benefit more if it used the technology 
to create a product (e.g., a document). But the leader imposed a restrictive 
meeting format (only item status was to be reported), so there was little occasion 
for the group to explore the use of the whiteboard or other functionality. 

The Staff and Technical Working Group also made limited use of the 
technology. The Staff wrote a document collaboratively, but only one person 
typed. In one meeting a remote participant put an important email message on the 
screen. This confused Aaron, another remote participant, proving that not all users 
understood the application sharing capability. (In another meeting Aaron shared 
his calendar, although this seemed unintentional.) On one occasion the Technicu 
Working Group used a shared Notepad to list proposals, but did not again share 
any application except PowerPoint in the period of observation. 

Another problem was that participants did not consider the configuration of 
other sites. One member noted that people are accustomed to viewing material on 
high-resolution screens at a distance of 45 centimeters, but details may not be 
visible for those in conference rooms viewing a projected image from five meters. 

To avoid delaying meetings, the technology driver must be proficient in using 
NM, the hardware, the operating system, and all applications used in the meeting. 
Additionally, the driver must consider how to match the applications to the 
group's purpose. The role is quite public; one Staff member complained that the 
use of the technology reveals a lot about you to the team if you are not competent 
with it - if you make spelling errors, cannot type, or cannot locate a file. 

3.2 Problems coordinating interaction 

Remote member: I hear the voice, but there is a vacancy for the whole human being. 

Interacting through NM adversely affected performance by making it difficult to 
coordinate participation, identify remote speakers, and know who was present. 

As suggested in previous studies of audio communication (e.g. Short et al. 
1976), uncertainty about tum-taking often disrupted the communication flow, 
especially during presentations and open discussions in the Technical Working 
Group and Staff meetings. Interaction was hardest for remote site members; they 




