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Abstract: Distributed organizations increasingly rely on new video-supported 
communication technologies that may be subject to transmission delays. These delays 
systematically misalign the feedback one side receives from the other. Through micro­
analysis of video data from a video-supported' meeting in a geographically distributed 
company, we examine the impact of delay in such communication systems We specify 
some ways in which they may sublimmally affect communication between remote parties. 
We illustrate typical kinds of breakdown and conclude with observations about the impact 
of delays on distributed interaction and the ways in which these impacts can be mediated. 

Remote Communication 

Defining the Problem 

Companies, government agencies and academic institutions increasingly rely on 

remote communication to carry out their daily work. Audio, video and data 

communication between remote teams are become increasingly common, and their 

use in certain settings is already almost unremarkable. Yet, in spite of the fact that 

significant sums are being spent on the acquisition of technologies to support 
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distributed work, we are only beginning to understand the intricacies of these 
interactions. This paper identifies and analyzes one particular limitation of video-
based teleconferencing integral to an on-going dialogue within the CSCW 
community, that is, the impact of an audio and video delay on distributed 
communication. Our aim is to map out this obstacle through our analysis and to 
suggest ways in which designers and users can establish a synergy between new 
technologies and new work practices.! 

We are engaged in long-term research to investigate how communication 
technologies affect interaction and collaboration across distributed sites. Our 
approach for the current phase of our research focuses both on the types of 
interactions earned out over remote links and on the characteristics of the 
technologies which support (or hinder) those exchanges. Specifically, we are 
interested in what interactions may be best suited for different kinds of remote 
communication and what work practices are required to support them. 

The body of our paper is concerned with a detailed micro-analysis of some of 
the interactions the new video-, audio- and data-sharing technologies support. In 
particular, we explore in detail the impact which technology-generated delays may 
have on shared meaning-making between remote participants. In the final section, 
we draw conclusions about the significance of our findings for understanding talk, 
interaction and collaboration across remote links and provide a potential set of 
recommendations for both designers, users and implementors who seek to integrate 
these new technologies into their wbrklife. • 

Delay 

One feature of some remote communication technologies is that they generate 
transmission delays. Whenever this is thecase, what is said and heard by users on 
each side of the communications link is different, but in such a way that neither side 
is aware of the discrepancy. To put it another way, communicants are not co-
present to the communication in the same way. Consider a conversation between 
two remote collaborators. One person asks her collaborator a question, which he 
answers as he hears it. She, however, hears the response as coming after a gap 
determined by the length of the delay inherent in the technology. He thinks he has 
answered promptly, she thinks his response was delayed. This has, as we shall 
see, far-reaching consequences. 

Some of the computer conferencing systems in current use generate a delay of 
one second or more. Earlier work has identified certain effects of video-based 
communication which may be related to this delay phenomenon (O'Conaill, et al., 
1993; Sellen, 1995). This includes a lower frequency of backchannels, speaker 
feedback, and interruptions, as well as an increase in formal hand-overs. While 
Sellen finds no effect on turn frequency, duration, and distribution, O'Conaill, et 
al , noted that longer turns with deliberate hand-offs and trouble switching speakers 
characterized interactions via technologies with an inherent delay. 
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Our findings offer further evidence for and additional illustration of these 
observations. In our analysis, we see that the interaction of the delay with the 
conversation on either side leads to unusual phenomena, such as words getting 
swapped around or comments occurring out of place because of the delay. The 
causes and consequences of these phenomena are often invisible to participants. 
Only by detailed review of transcripts, based on a painstaking micro-analysis of the 
interaction, can one see the lack of alignment occasioned by the delay, and the ways 
in which the delay contributes if not to breakdown at least to potentially serious 
shifts in meaning. While our setting did not enable us to compare our results to 
face-to-face meeting situations between the same group of people, a subsequent 
meeting with an audio-plus-shared workspace set-up was not characterized by any 
of the problems we observed in the audio-plus-video meeting situation. 

The work of O'Conaill, et al. (1993) and Sellen (1995) as well as our own may 
offer insight into why research across multiple environments has found greater 
discomfort, lower levels of trust and greater skepticism about others' competence in 
remote interaction (c.f., Isaacs, et al., 1995; Olson, et al., 1995; Storck and 
Sproull, 1995; c.f. also early work on delay and telephony, i.e., Riesz and 
Klemmer, 1963) The phenomenon we describe here, technology-generated 
delays, may play a role in these dynamics within the context of teleconferencing. 
We hypothesize that the mechanisms through which transmission delay affects trust 
and confidence between communicants is turntaking, a key element in 
demonstrating social and subject matter competence. 

Understanding the impact of delay is particularly important in light of Sellen's 
(1995) and Whittaker's (1995) findings that audio forms the essential component in 
distributed interaction, and Heath and Luffs (1993) complementary finding that 
video mediated communication makes the performative impact of nonverbal 
behavior problematic. These findings are set against the significant positive 
contributions which video can make to collaborative interactions,' especially in its 
ability to support the coordination of distributed collaboration by providing cues 
about availability, current state, and awareness (Sellen, 1995; Whittaker, 1995; 
Heath and Luff, 1993; Dourish & Bellotti, 1992). Furthermore, the availability of a 
synchronous, video-based medium as part of a broader suite of technologies 
facilitates interaction and improved communication, and long-term users of video­
conferencing evolve both visual and verbal strategies to address certain kinds of 
interactional problems and strengthen certain benefits (Dourish, et al., 1996; Tang 
and Isaacs, 1993). 

This paper is driven by these findings. It identifies particular classes of 
interactional problems, some of which may have no easy counter-strategy as they 
are not available to the user in real-time. We draw on these observations in our 
concluding section, in which we suggest design issues, implementation strategies, 
and work practices which may ameliorate the impact of delay and enable the 
realization of the powerful benefits video-conferencing offers. 


