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In this paper we present a longitudinal study of an online media space addressing the

question of how availability is managed in an interaction-intensive organization.

We relied on three different data collection techniques and analysed our data in relation

to three different work modes. During this study we participated in an online media

space, for approximately six months making spot checks and observing the population

from which ten subjects were selected for interviews. Our results show how techniques

and strategies for availability management are developed and continuously adapted to a

shared common ground. Further, our results show how having the communication

channel open, and regulating availability on a social level instead of on a solely technical

level, has the advantage of better coping with the ever-changing dynamics in group

works. Finally, we show that there exists an ambiguity of availability cues in online media

spaces that is smoothly handled by individuals.
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1. Introduction

Many researchers (e.g. Gaver et al. 1992, Fish et al. 1993,

Bly et al. 1993, Tang and Rua 1994, Tang et al. 1994, Bly

et al. 1996, Handel and Herbsleb 2002, Isaacs et al. 2002)

have been interested in how constant connectivity can be

used to support workplace awareness (Want et al. 1992,

Greenberg 1996), i.e. the ability to use technology to

mediate what colleagues are doing in order to provide a

better basis for collaboration.

The ambition to create a situation of constant con-

nectivity in which it is possible to reach anyone, anytime

and anywhere is, however, not unproblematic. The fre-

quency of which we encounter discussions concerning the

growth of information that working individuals have to

deal with is higher today than ever before. Topics such

as ‘cognitive overload’ (Fussel et al. 1996), ‘information

overload’ (Farhoomand et al. 2002) and ‘interaction

overload’ (Ljungberg and Sorensen 2000) are often dis-

cussed in media, and vast amounts of research have

been dealing with these issues (e.g. Speier et al. 1997,

Hudson et al. 2002, Adamczyk and Bailey 2004, González

and Mark 2004). Technology is often considered as a

catalyst for this increase of information and interaction

since technology allows several additional channels for

information and interaction, which produces an increase in

interruptions for the individual (Markels 1997).

Yet another factor that produces an increase in inter-

ruptions is the modern organizational form based upon a

movement towards forms such as self-organizing teams and

open workflows to better support the responsiveness, flexi-

bility and global nature of business environments of

today (Speier et al. 1997). Richness of interaction within

an organization does, at the same time as it facilitates the

work process (Kraut et al. 1988, O’Conaill and Frohlich

1995), also threatens it through increasing the amount

of disruptive interruptions (Weick 1995, Perlow 1999). In

combination, technology as a catalyst and the organiza-

tional form of today, produces a potential threat for the

individual and for organizations since a substantial rise in

interruptions has been shown to affect individual perfor-

mance in a negative way (Burmistrov and Leonova 1997,
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Speier et al. 1997, Davenport and Beck 2001, Horvitz and

Apacible 2003). Many forms of work consist of both

individual cognitive activities, with a demand for long

periods of uninterrupted time during which workers

can concentrate, and also collaborative activities with a

demand for periods of interaction with other workers.

Synchronization of individual and collaborative activities

is crucial for the effective time use for groups, such that

members of the group do not interrupt each other when

they are involved in individual aspects of their work

(Perlow 1999). As a consequence of the increase in the

number of communication channels for the individual,

the movement towards new organizational forms and the

increase in the amount of interruptions that follows, the

issue of availability management becomes a focal concern

(Baecker et al. 1995, Endler 1996, Hudson et al. 2002).

Here, we define availability management as ‘the ways in

which a person signals to other persons in the surrounding

(including also online contacts) if he/she is open to com-

munication or not’.

In past work, availability management has been

addressed from both an explicit, as well as an implicit,

availability management point of view. By explicit avail-

ability management we refer to design of various kinds of

technical support that often equals the notion of availability

with the notion of presence and enable a user to switch

between different availability/presence modes or profiles

(compare for instance the explicit switch between different

modes of status such as ‘away’ or ‘occupied’ in early

versions of ICQ1 (ICQ Inc. 1996 – 2006)) or to filter

incoming calls or interruptions by the use of additional

systems (Ljungberg 1999, Rodenstein et al. 1999, Milewski

and Smith 2000), which is often forgotten once the period

of potentially inappropriate interval of time has passed

(Milewski and Smith 2000, Lai et al. 2003). This strategy of

requiring additional actions from an attention-limited and

cognitively-overloaded person may not be the best strategy,

since notifications of incoming messages, even if ignored,

are disruptive to task performance (Czerwinski et al. 2000a,

2000b, Cutrell et al. 2001). To equal availability with

presence is also problematic since availability is a state

of mind (whether an individual is receptive for commu-

nication or not) and presence concerns the question of

whether an individual is reachable via synchronous com-

munication channels or not (Begole et al. 2004).

There have, however, been inspiring attempts made

to support individuals with tools for implicit availability

management as well. Implicit availability management can

be defined as ‘the ways in which a person unconsciously

signals to other persons in the surroundings (including also

online contacts) if he/she is open to communication or not’.

Two main strategies for supporting implicit availability

management with information technology (IT) can be

identified in previous research.

First there is the strategy of automated calculation of

individual availability or presence based upon automated

information gathering from different input sensors, for

example, by the use of speech detectors (e.g. Hudson et al.

2003, Fogarty et al. 2004a, 2004b, 2005) or combinations

of different sensors such as motion and sound detectors

(e.g. Begole et al. 2004). There are also several examples of

computer-based techniques that monitor a individual’s

mouse and keyboard activity and convert that activity into

information concerning if the individual is present or

not. This information is then made available for others as

sounds (Lövestrand 1991, Cohen 1993, Greenberg 1996)

and as icons whose colour and shape correspond with

activity levels (Greenberg 1996, Wax 1996).

The second strategy concerns different kinds of office

shares such as media spaces, (Root 1988, Abel 1990,

Buxton and Moran. 1990, Heath and Luff. 1991, Mantei

et al. 1991, Gaver et al. 1992, Bly et al. 1993), video

glimpses (Tang et al. 1994b) and video snapshots (Dourish

and Beloti 1992, Lee et al. 1997, Johnson and Greenberg

1999). All of these are examples of technologies that enable

individuals to determine the availability of others based

upon the awareness information presented through on-

going audio/video transmission, glimpses or snapshots.

Even though these attempts to manage availability

implicitly have proved to be successful, there are several

reasons for conducting further empirical studies of which

we will mention three. First, several of these studies have

been conducted as experiments (Lantz 1986, Gaver et al.

1992, Johnson and Greenberg 1999) and have not focused

upon availability management in real-life work settings.

Johnson and Greenberg (1999), for example, conduct an

experiment where participants estimate the availability of

others based upon video snapshots that excludes the

asynchronous aspects of awareness so vital in a real work

setting. Second, several of the conducted studies took place

over a decade ago with technological limitations that

hopefully to some degree have been dealt with in modern

systems (Lantz 1986, Root 1988, Mantei et al. 1991). The

third reason is that several previous studies have been

conducted upon use of prototype versions of media spaces

instead of upon media spaces that are used in actual work

settings and that have been used for an extended period of

time (Lantz 1986, Mantei et al. 1991, Dourish and Bly.

1992, Tang et al. 1994). This brings us to our overall

research question: How do individuals handle their avail-

ability in an interaction intensive organization of today with

all the additional communication channels and an extended

amount of interaction and information?

In order to investigate the question empirically, we

conducted a long-term empirical study of a group of indi-

viduals in an interaction intensive organization that makes

use of an online media space for collaboration and

availability management. During our six-month study we
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used qualitative research methods for data gathering

together with an analytical model of different work modes

including: individual work, traditional co-located collective

work and virtual collaboration, for analysis of data.

In the next section we delve into conducted research in

the area of awareness and availability management before

describing our analytical model of different work modes

and switches between them in section three. In sections four

and five we then introduce the empirical study followed by

a discussion and our conclusions (sections six and seven) of

how availability is managed in an interaction intensive

organization.

2. Background: awareness and availability management

In this section, we present a more detailed description of

research conducted in the areas of awareness and avail-

ability management.

2.1 Awareness

In previous research the term ‘awareness’ has been defined as

‘an understanding of the activities of others, which provides a

context for your own activity’ (Dourish and Belotti 1992).

Awareness is a concept that has for a long time received a lot

of attention in the field of CSCW (computer-supported

cooperative work) and groupware research (Dourish and

Belotti 1992, Gutwin et al. 1996, Gutwin and Greenberg

1999). A multitude of studies has focused upon how colla-

borating individuals share information with each other in

order to achieve awareness in groups and with the recent

development of new communication technology such as

cellular phones, instant messaging (IM) and online media

spaces, this issue is more important today than ever before.

CSCW researchers have, for example, focused upon general

awareness (Gaver 1991,Bly et al. 1993), peripheral awareness

(Gaver 1992, Bly et al. 1993), collaboration awareness

(Lauwers et al. 1990), passive awareness (Dourish andBelotti

1992, Dourish and Bly. 1992), background awareness (Bly

et al. 1993), mutual awareness (Benford et al. 1994, Schmidt

1994), reciprocal awareness (Fish et al. 1990, Schmidt 1994),

workspace awareness (Gutwin 1997, Gutwin et al. 1999,

Gutwin and Greenberg 2002) and workplace awareness

(Handel and Herbsleb 2002, Isaacs et al. 2002).

Workplace awareness is the ability to use technology to

mediate what colleagues are doing in order to provide a

better basis for collaboration (Want et al. 1992, Greenberg

1996), for example, by reducing the search-time of colle-

agues in a workplace by the use of active badges (Want

et al. 1992) or by using availability/presence feature of IM

(Isaacs et al. 2002). In a physical workplace it is often taken

for granted that one should be aware of one another in

order to coordinate the collective activities in a satisfying

way. According to Erickson et al. (2002) this is owing to

our skill at using subtle cues to achieve awareness. When it

comes to the coordination of distributed groups it becomes

more difficult to achieve awareness (Cockburn et al. 1993,

Gutwin and Greenberg 2002). There are, however, a

number of technological support for distributed work

but they are often insufficient, as the communication and

coordination efforts via such systems often become clumsy

and inefficient resulting in an increase in workload just to

get the technology itself running (Kristoffersen 1997).

In a work setting where the participants share a physical

environment it is quite easy to maintain a picture of what

others are doing, for example, in an open-plan office. We

mainly do this in an implicit way through, for example,

auditory cues, peripheral vision and quick glances. In this

waywe can keep track of what goes on in our workplace. The

visual field is greatly reduced inmost groupware applications,

and many of our mechanisms for gathering information in

the physical setting (such as glancing) are obsolete since the

required information may be absent from the visible part of

the application. Thesemechanics of collaboration in a setting

of physical proximity should be considered as unforced,

spontaneous and natural. In a groupware workspace this is

muchharder to achieve.According toGutwin andGreenberg

(2002) this is because the input and output devices that are

used only generate a fraction ofwhat is generated in a face-to-

face workspace and the information that is generated when a

user interacts with computational workspace is limited and

groupware systems do not present the awareness information

available to the system. Several observational studies have,

however, demonstrated the usefulness of shared views of a

workspace and of one another for collaboration around

physical tasks, especially when compared with audio or text-

based communication only (Fussel et al. 2003, Kraut et al.

2003, Gergle et al. 2004a). Gergle et al. (2004b) showed that

pairs with a shared workspace more seldom verified their

actions explicitly through speech and rather relied upon

visual information to provide others with the necessary

coordinative and communicative tools.

In order to support awareness, one should see to it that

information leaves the scene of work and that one’s colle-

agues receive the information. The possibility to be aware

of the actions of one’s colleagues is greater, the more

information one receives. There is, however, a flipside on

that coin: the more information we receive from others,

the greater the risk that the information will disturb our

normal work (Hollan et al. 2000).

2.2 Availability management

In an interaction intensive organization the opportunity of

being always online also means that the issue of availability

management (Endler 1996, Hudson et al. 2002) becomes a

focal concern. Here, we define availability management as

‘the ways in which a person signals to other persons in the
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surroundings (including also online contacts) if he/she is

open to communication or not’. In previous research,

availability management has mainly been addressed from

an explicit availability management point of view. By exp-

licit availability management we refer to design of various

kinds of technical support that enable a user to switch

between different availability modes or profiles. In this

section we describe explicit as well as implicit approaches

for availability management in some detail.

2.2.1 The explicit view/approach. An increase in channels

for communication, the multi-threaded nature of individual

and collective work and a situation characterized by con-

stant connectivity calls for management of one’s avail-

ability. An additional channel also means additional

interruptions, which affects the possibilities for individuals

to get their individual work done. The interrupted work

environment is considered as commonplace for the knowl-

edge worker (Speier et al. 1997). In the physical workplace

there exist both implicit and explicit methods for managing

one’s availability, for example, talking to someone on the

phone is an act that implicitly signals a reduced availability

in a physical workplace. The primary objective is to talk on

the phone and as a consequence a reduced availability is

signalled to others in the same workplace (if they are aware

of the conversation). Explicit availability management can

be defined as ‘the ways in which a person consciously

signals to other persons in the surroundings (including also

online contacts) if he/she is open to communication or not’.

When, for example, closing the door, the primary objective

is normally to signal a will to be left alone, hence an explicit

signal of a reduced level of availability.

When it comes to availability management in an office of

today there are several additional channels owing to

connection to the internet and equipment such as various

tools to support communication including e.g. hardware

for voice and video communication (microphone, speakers

and web cameras) and software (email clients, instant

messaging clients, chat client, or more advanced audio/

video conferencing systems). When reviewing previous

research conducted in this area it seems obvious that the

way in which availability has been managed in computer-

mediated communication applications differ from the way

that availability is managed in the physical workplace.

When it comes to availability management in collocated

settings, both explicit (e.g. Hudson et al. 2002) as well as

implicit strategies have been documented (e.g. Argyle,

1988). In computer mediated work settings, the explicit

approach is typically applied (Ljungberg 1999, Milewski

et al. 2000, Wiberg 2002) (see figure 1).

According to Ljungberg (1999), communication technol-

ogies presume availability to be binary. Users want to be

available or they do not. According to certain studies

(Ljungberg 1996, Ljungberg and Sorensen. 1996) this

assumption is not a valid one. Instead people want to be

constantly available but never for all sorts of communica-

tion. Many communication technologies do not support

this human need, instead they often force users to switch on

and off the communication device (Ljungberg 1999, Begole

et al. 2004, Fogarty et al. 2005). Accordingly, two kinds of

problems arise: appropriate communication is missed when

the device is turned off, and when the device is turned on

inappropriate communication is received.

Begole et al. (2004) refer to a number of proactive

availability management strategies. One strategy for the

recipient is to screen incoming calls and choose not to

answer certain calls based upon caller-identification. Since

telephones do not present information for an initiator

whether the recipient is present or not there is always a

possibility for the recipient to avoid unwanted interaction

by ‘plausible deniability’ (Nardi et al. 2000), i.e. by claiming

that he or she was not present when the phone rang.

According to Nardi et al. (2000), this is also possible when

it comes to IM, which contradicts with Begole et al. (2004)

who claim that claiming plausible deniability when it comes

to IM is somewhat problematic since the recipient’s pre-

sence is known for the initiator. According to Begole et al.

(2004) avoiding unwanted interaction over IM is as hard as

it is to ignore someone waiting at your door, and screening

does not really prevent unwanted interruptions since

notifications of incoming messages, even if ignored, is

disruptive to task performance (Czerwinski et al. 2000a,

2000b, Cutrell et al. 2001). Begole et al. (2004) also refer to

another technique found in most IM systems that allows

individuals to set their status and add some textual

explanation. Even though this technique is used by many

users there is a large portion that choose not to so and

others that do it variably. The problem that Begole et al.

(2004) identify in these proactive strategies is that, even

though they have the potential to reduce unwanted

interruptions, they might also reduce the amount of desired

interruptions. Another problem with this approach is that

it is sometimes difficult for a user to anticipate when he or

she will be unavailable and once available the user might

forget to unblock calls or might not take the action to block

incoming calls when he or she is busy.

Ljungberg (1999) presents a prototype that realizes another

approach. ‘The Interaction Manager’ enables the initiator

and the recipient to negotiate if and how the interaction is

going to take place. What the Interaction Manager, other

prototypes and existing systems have in common is that they

all demand an explicit act from the interactants to manage

availability. This strategy of requiring additional actions

from an attention-limited and cognitively-overloaded person

may not be the best strategy to handle availability.

2.2.2 The implicit view/approach. Even though most attem-

pts to support availability management for individuals in
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interaction intensive groups have been through explicit

approaches, there have also been some attempts to use

implicit approaches (e.g. Hudson et al. 2003, Begole et al.

2004, Fogarty et al. 2004a, 2004b, 2005). Implicit avail-

ability management can be defined as ‘the ways in which a

person unconsciously signals to other persons in the

surroundings (including also online contacts) if he/she is

open to communication or not’.

As mentioned in section 1, a review of previous work

related to the issue of implicit availability management

shows two main strategies for doing so. The first strategy is

to rely on automated calculation of individual availability

or presence based upon sensor-gathered information. The

second strategy is to enable individuals to determine the

availability of others based upon the awareness informa-

tion presented through ongoing audio/video transmission,

glimpses or snapshots.

The first strategy is, for example, used in several IM

systems that indicate the elapsed time since a user last used

the device; recent use implies that the user is nearby.

Kakihara et al. (2004) state that this is not always a correct

assumption since inactivity could be the result of the user

talking to someone or reading. In relation to this Begole

et al. (2004) conclude that users of electronic communica-

tion do not often have the necessary cues for negotiating

contact as they do have in a face-to-face setting. Further on,

they also present an alternative to the proactive approach

that includes providing the initiator with the context

information that is needed for making a judgement of the

availability of the recipient, as in a face-to-face setting. In

doing so Begole et al. (2004) present a prototype system

called ‘LilSys’, which makes use of physical sensors, such as

motion and sound detectors, as well as mouse and keyboard

activity monitors. They also added a timer that enables

users to override the system and set the user’s status to the

maximum unavailability level. Lilsys was integrated with

the Awarenex system (Tang et al. 2001) and did therefore

inherit device and calendar information from that system.

When sensors change state the presence of the user is

assessed through combinational data from sound, motion

detector, keyboard/mouse and phone activity. Lilsys also

assess unavailability by combining sensors for door, sound

and phone. The inference is then displayed in the Awarenex

contact list through the use of traffic-sign-inspired colour

symbols; neutral for no inference, a yellow diamond for

possibly unavailable and a red-bordered sign for probably

unavailable. Their results indicates no less frequency of

interruptions even though the LilSys enables a unavail-

ability assessment, but in several cases the interruptions

were tempered by acknowledging that the recipients were

considered as being less available.

Another attempt to remedy the interruption problem

through automatic gathering and calculations based upon

awareness information was done by Fogarty et al. (2004b).

They present MyVine, a client that integrates instant

messaging, phone and email communication channels with

information received via sensors about the availability and

context of colleagues. MyVine makes use of information

gathered via speech detection, computer activity, location

information and calendar information to create a model of

the availability of an individual. The client shares avail-

ability and context with the belief that people will respect if

a colleague is indicated as unavailable, but their results

showed that it did not work this way, instead participants

used the information as an indication of presence and not

availability.

The second strategy, allowing individuals to manage

availability through different office share systems,

have resulted in attempts to use Media Spaces as a tool

for availability management and awareness indication.

Through the use of desktop video cameras the whereabouts

of individuals are shared with others through continuous

video/audio channels (Abel 1990, Mantei et al. 1991, Bly

et al. 1993). There are also examples of systems that

promote the sharing of short video glimpses, which allow

fellow workers to glance into offices of his or her colleagues

as when walking down the hallway (Tang et al. 1994).

There are also examples of systems that provide a user with

still images of other people’s offices in order to support

awareness and availability management. Individuals do

often display these snapshots on their screen and glance at

them from time to time (Dourish and Bly 1992, Lee et al.

1997).

Even though these attempts to support implicitly avail-

ability management have been proved successful on a

prototype level of analysis, there are, as stated above,

several reasons for conducting further empirical and long-

term studies on this issue in real-world settings. This

brings us back to our overall research question: How do

individuals handle their availability in an interaction intensive

organization of today with all the additional communication

channels and an extended amount of interaction and

information? To address this research question on a more

detailed level of analysis we have conducted an empirical

study of a real work setting which spans over three

different work modes and switches between these different

modes.

3. Research scope: three different work modes and switches

in between

Very much of what we do in our work life is individual

work in front of a single computer. We carry out tasks, fill

in forms, report the workday or formulate our thoughts.

All this work is easier to do if working alone, without

interruptions from others. The individual work setting lets

us take advantage of our reflective mode of cognition

(Norman and Dunaeff 1993) and it enables us to

Implicit availability management in an online media space 247
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concentrate and focus on a specific task at hand. Another

important component of the modern workplace is that we

are dependent on what others do to keep our own work

going, and vice versa. Several workplace studies (e.g.

Whittaker et al. 1994, 2004) show that working together,

especially if being in close vicinity of each other, is of great

importance for developing new ideas, for sharing informal

and tacit knowledge, for coordinating activities and for

dealing with everyday problem solving. Yet another

important part of the modern workplace is that it typically

also includes online colleagues supported by various kinds

of interaction technologies including, for example, email,

IM applications, chat rooms, shared project spaces and

online media spaces. These new channels for interaction

enable collaboration in terms of ‘networking’ (Ljungberg

1997), ‘telework’ (Dix and Beale 1996) or ‘virtual colla-

boration’ (Rutkowski et al. 2002). All these techniques are

developed to enable us to work together as if we were at the

same place by supporting awareness, and various kinds of

both synchronous and asynchronous channels for text-,

voice- and video-based communication.

One thing that is interesting to notice is the frequent

switches between these three different work modes, i.e.

individual work, traditional co-located collective work and

virtual collaboration that the modern worker is involved

in. During a workday a single worker enters and leaves

these three modes all the time and might spend just a

couple of minutes of his/her time in one of these work

modes before switching to another session. In terms of

this switching behaviour, modern work is highly dynamic

and filled with interruptions (O’Connail and Frohlich

1995, González and Mark 2004). Some researchers in the

field (e.g. Rouncefield 1994, Speier et al. 1997, Burmistrov

et al. 1997) have in fact argued that modern work might

best be described as a work with constant interruptions.

As an example, in previous work studies of mobile

professionals the participants were interrupted approxi-

mately four times every hour and spent approximately

10 min of every hour in an interruption (O’Connail and

Frohlich 1995).

Given a situation, as the one described above, of con-

stant switching between different work modes, participa-

tion in parallel work activities and dependence of awareness

information for successful coordination of work, inter-

ruptions need to be controlled. As a consequence, the

importance of being able to communicate to other colle-

agues if being available for interaction or not, i.e. an issue

of ‘availability management’ (e.g. Hudson et al. 2002,

Wiberg 2002, Wiberg and Whittaker 2005) becomes a focal

concern. In fact, we need further studies of how individuals

handle their availability in modern interaction inten-

sive organizations with all the additional communication

channels and an extended amount of interaction and

information.

While previous research has focused on both technolo-

gical and social aspects of availability management from

the perspective of switches between individual work and

collective work in co-located work settings (e.g. Hudson

et al. 2002), and analysed this according to availability

management, there is still some work to do on mediated

work i.e. the switches between individual work, co-located

collective work and virtual collaboration.

Motivated by this, our primary research focus is on the

development, adoption and use of availability management

strategies in an online media space. To address our overall

research question, as outlined in section one, we focus upon

how individuals, in an online media space, display whether

they are available for interaction or not in relation to

individual and co-located collective work.

In the next section we introduce the empirical study in

which we have focused upon availability management in an

online media space called the e-corridor (i.e. a primary

focus on virtual collaboration). Our primary focus is thus

on identifying different ways in which people manage their

availability, implicitly and explicitly, through strategies as

those previously reported in the literature concerning co-

located collective work. These previous reports include e.g.

different ways in which people use physical objects in their

everyday work environment to regulate their availability,

including e.g. spatial layout of stacks of books and papers

Figure 1. Overview of strategies for explicit and implicit availability management in collocated and computer mediated work

settings.
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(Beyer and Holtzblatt 1998) as well as the use of the office

door to signal their availability status (Buxton 1997,

Kristoffersen and Ljunberg 1999).

4. Empirical study

In this section we present our long-term empirical study of

availability management in an online media space called

mPro. In this study we were interested in the nature of

availability management in a real-life setting and our

research approach was of a qualitative nature since depth

rather than generalizations were sought for. The overall

research question we have explored is ‘how do individuals

manage availability in an online media space’. We

introduce this section with a description of the research

site and the online media space that we have studied,

followed by a description of our actual method and data

gathering techniques.

4.1 Research site

Organization Alpha is located in the city of Luleå in

northern Sweden, approximately 900 km north of Stock-

holm. Alpha was founded in 1995 and is currently the

workplace for 16 individuals (14 males and 2 females).

Alpha is a research and educational organization and in

1998, Alpha created the company Marratech AB that

develops software for real-time interaction over the

Internet. An example of software that the company has

developed is the Marratech Pro system. The organizational

form of Alpha is characterized by self-organizing teams and

open workflows and is as a consequence dependent on rich

and extensive interaction for its activities. The research

work conducted at Alpha is lead by several project leaders

and arranged in a number of different projects forming a

network of more or less coupled individuals and groups

since a project leader or a project worker often participates

in several parallel projects. In this organizational network

of frequently interacting individuals a core of tight-knit

individuals with a shared history and often-shared goals

has evolved. Many projects do also involve members from

other organizations and these are often invited to

participate in the e-corridor, at least as long as the project

is running and sometimes longer. For this reason, the

population of the e-corridor exceeds the number of

individuals working at Alpha.

4.2 The mPro system and the e-corridor:an online media

space

Marratech Pro (mPro) is a groupware that is installed on

the desktop or laptop computer in order to get access to a

group work environment with ability to communicate,

share documents and information. The fact that the system

is installed on the desktop computer reduces the behaviour-

al cost of gaining access to the technology, which is in line

with the conclusions drawn from the VideoWindow work

at Bellcore (Fish et al. 1990). mPro supports textual and

audio communication as well as transmitting and receiving

video. In order to use these features a user need specific

hardware such as a web cam (for video sending), a headset

or microphone and loudspeakers (for audio sending and

receiving) (as shown in figure 2).

The client is free and can be downloaded from

Marratech’s homepage. Once the client is downloaded

and installed and the desired hardware is functional groups

can ‘meet’ each other in specific virtual sessions. These are

the features that the system provides (see figure 3):

1. Shared whiteboard. In this field groups can display

and share different documents, images and drawings.

It is also possible to use telepointers, mark up pens,

text typing, free hand drawing and other tools and

symbols.

2. Audio. This feature provides the user with the

possibility to communicate with the whole group or

with individuals. In order to communicate via audio

to a specific group member in a private conversation

it is mandatory to first activate the private chat

window.

3. Chat. There is a feature for public chat and another

for private chat. In the public chat all group

members are able to view and read a group member’s

written contribution. It is also possible to paste a

uniform resource locator (URL) or an email address,

Figure 2. A participant in the e-corridor. Note the applied

headset, and the web cam placed in front of the computer

screen.

Implicit availability management in an online media space 249

D
ow

nl
oa

de
d 

by
 [

T
ay

lo
r's

 L
ib

ra
ry

] 
at

 0
2:

40
 0

4 
A

pr
il 

20
13

 



for example. The private chat windows pops up

when the name of a certain participant is clicked

upon, independently whether they send video or not.

The private chat allows the user to communicate

with a certain group member in private, without

demanding focus from other participants.

4. Video. This feature provides the user with a

possibility to send and receive video from other

users in real time. Many participants use this feature

constantly but some prefer to use it only occasion-

ally, for example, when private interaction is

called for.

5. Recording and playback. It is also possible to record

meetings for playback purposes. This feature is

useful if someone is not able to attend a meeting or

for documental purposes. Marratech Pro can record

all media mentioned above, except private chat

between other participants.

4.2.1 The e-corridor. Marratech AB has made the mPro

client available for free on their web site and gain profit

from leasing out virtual rooms to different customers. One

of these virtual rooms is the e-corridor that has been used in

organization Alpha since the mid 1990s. As a consequence,

the system has been highly integrated into the everyday

work in the organization. The e-corridor can easily be

described as an mPro e-meeting that is ongoing. The

participants of the e-corridor do often participate in other

ad hoc mPro meetings as well, sometimes in parallel with

their participation in the e-corridor. These time-limited ad

hoc e-meetings take place in separate virtual rooms and

are often of a more task-specific nature. The recording

and playback feature is almost exclusively used for these

task-specific meetings. In fact, we could not notice a single

use of this feature in the e-corridor during our study. The

virtual whiteboard is a feature that is used in different way

in the e-corridor and in task-specific meetings. In task-

specific meetings the whiteboard is used to display the

agenda of the meeting, cooperatively to write minutes

during a meeting, to display presentation, images or

sketches. In the e-corridor the whiteboard is normally not

used, but sometimes the coffee list is displayed (a list that

displays which employee who is going to bring buns and

cakes for coffee on the weekly meeting). Sometimes a list of

current events is displayed, with information such as who is

abroad, upcoming visits and deadlines.

As the e-corridor is ongoing, people enter and leave the

session with exception of those that always keep it running

on their computers. Some do even keep it running from

both their workplace and their homes at the same time.

There are, however, also a number of participants that are

best described as passive users in the sense that they do

participate but very seldom contribute to the conversations

taking place.

Once you join the session you are able to view trans-

mitted video from the offices of others as well as the public

chat and if there is anything written or posted on the virtual

whiteboard. This means that, as a user, you are able to view

the public chat, the whiteboard and peek into the offices of

your colleagues without having to manipulate the system in

any way. This in comparison to, for example, the RAVE

system in which the system has to be manipulated in order

to get a ‘glance’ of what a predefined individual is doing, or

in order to ‘sweep’ the offices of several other predefined

individuals (Mackay 1999). On one hand, the e-corridor

could be characterized as a silent virtual room with very

few oral conversations going on in public, on the other

Figure 3. Features of the mPro system presented in a screenshot of the system interface.
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hand, the activity in the public chat is everything but

‘silent’.

There are also private features available for interaction,

for example, when establishing a private chat connection

with another participant or a private audio connection.

These conversations are not visible for others, which make

them useful for handling errands that only concern the two

involved individuals.

In total, the e-corridor supports group awareness through

the video view, the public chat and the whiteboard. It does

also support spontaneous and fast communication between

two participants (the private chat and audio) or the group as

a whole (for example when calling for a meeting).

The population of the e-corridor, as mentioned above,

consists of more or less distributed employees from organi-

zation Alpha, other related organizations and peripheral

partners.

4.3 Method

During our study we used three different data collection

techniques: participatory observations, data logging and

qualitative interviews.

4.3.1 Participatory observations. Our empirical study took

off with participatory observations that spanned a period of

six months. During this period we participated in the

virtual e-corridor and regularly participated in the con-

versations taking place in the public chat as members of

the community. We also participated in private chat and

private audio-based conversations. Since the activity in the

e-corridor is of a ‘bursty’ nature and since private con-

versation between other participants are not visible for an

observer our observations should be characterized as

frequent spot checks. During these spot checks notes on

behaviour were taken and provided valuable input for the

structuring of the follow-up interviews and the selection of

respondents. It also enabled us to develop a deeper under-

standing of what it means to be a participant of this virtual

environment. All participants in the e-corridor were

aware of our presence and the purpose of our study. The

total population of participants in the e-corridor consists of

25 – 30 individuals from different organizations, ranging

from project leaders, project workers to administrators.

The reason behind the imprecise number is the irregular

participation in the e-corridor of several individuals.

4.3.2 Data logging. A history collection tool (Parviainen

and Parnes 2004) enabled us to, for one month, collect

usage data from the e-corridor, which was used for

identification of those individuals that were most active in

the public chat. During that month, a number of 3197

contributions were made by a total of 19 active individuals

in the public chat. The data logs were used for the selection

of respondents for the qualitative interviews. The actual

selection was based upon professional roles, attendance,

and activity level in the e-corridor. We first divided the total

population into groups of professional roles and then

selected the individuals that most frequently appeared in

the e-corridor and also those that were most active in the

public chat (for a further description of the different

features of the mPro system, see section 4.2). The result of

the activity log is presented in table 1.

4.3.3 Qualitative interviews. Of the total population of

active participants in the e-corridor a number of ten

subjects from different work categories were selected for

interviews. Eight of the interviews were conducted during

the second month and two more during the forth month,

and as mentioned above, the selection of respondents was

based upon the following three parameters: activity in the

chat, attendance and professional role in the organization.

The aim of the interviews was to obtain the users views

of how they regulate their availability in organization

Alpha through their use of the e-corridor. Each interview

lasted between 45 and 90 min and was taped or recorded

(the recording feature of the mPro system was used in two

of the interviews), the interviews were later transcribed for

analysis. Two of the interviews were conducted via

the audio/video features available in the mPro system,

and the others were conducted at the actual research site.

The analysis of the gathered data was based upon the

different work modes described in section 3. A description

of which data that was collected with each data collection

technique is summarized in table 2.

5. Results: the ambiguity of availability cues in an online

media space

In this section we present the results from our empirical

study. To make the distinction clear between different

Table 1. The results of the activity log based upon number of
contributions in the public chat.

Professional role

Amount of

contributions

Percentage of

all contributions

Project leader A 96 3.0%

Project leader B 974 30.4%

Project leader C 123 3.8%

Project leader D 449 14.0%

Project worker A 23 0.7%

Project worker B 192 6.0%

Project worker C 199 6.2%

Project worker D 123 3.8%

Administrative A 7 0.2%

Administrative B 78 2.4%

Total 2264 (3197) 70.5% (99.7%)
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aspects of availability management we present our results

according to the two following categorizes: Explicit

and implicit availability management in the e-corridor.

However, as our results will show there exists an ambiguity

of social cues between these categories when it comes to

availability management.

The participants of the e-corridor are all almost

exclusively related to the activities of Alpha, sometimes

guests are invited or old colleagues join the session for a

shorter period of time, but in total, very few outer contacts

are invited for an extended period of time to the e-corridor.

Most users participate from their offices but it is quite

common that some users participate from home. There

were in fact some users that almost constantly participate

from home and it sometimes happened that a user joined

the e-corridor located in different temporary settings such

as from a hotel or an airport. During our one-month

activity log study, one participant participated from a one-

week conference in Japan.

Not all web cameras are located inside an office, there are

also cameras placed in the hallway outside the offices as

well as in the coffee room. These cameras provide remote

users with the possibility to participate in an informal

coffee meeting or monitor the total activity in the physical

corridor by monitoring the hallway.

It is worth mentioning the ways in which availability

information is interpreted by participants of the e-corridor

is based upon some general cues, but also upon know-

ledge of persons in combination with less general cues.

One thing that is general is that a glance at the video-

window almost exclusively precedes an attempt to establish

interaction.

5.1 Explicit availability management in the e-corridor

By explicit availability management we refer to the way

an individual explicitly signal to other individuals in the

surroundings if he/she is open to communication or not.

The participants of the e-corridor have developed some

more or less general methods to signal theirs or read

the availability of others based upon manipulation of the

mPro system. To signal a high availability is done through

full participation (audio, video), or at least as full as

possible. To signal a reduced availability is realized by

limiting the information that is sent to other participants

and the most drastic method is to choose between parti-

cipation and non-participation. According to several of our

respondents, participants do this when, for example,

working towards a deadline or preparing for a presenta-

tion. There are less drastic methods to explicitly signal a

reduced availability as well, for example, if a user turns off

his or her camera (but still participates in the session).

The colleagues interpret a user who chooses not to send

video from his or her office as less available than a

colleague that do. One respondent said during the inter-

view that, when the system recently had been implemented,

he sometimes attached a post-it note in front of the camera

with a message about his activities, for example, that he

would return shortly or that he was absent for some time.

Soon he stopped doing so as he experienced the procedure

too static since, for instance, he actually had to be in the

work place to change his explicitly displayed availability

status.

A reduced level of information that is sent out from an

office does not necessarily prevent others from contacting a

person, but it does often change the way that the inter-

action is finally established. Several respondents said,

during our interviews, that if someone is not sending video

he or she is considered as occupied which often results in a

choice of an alternative channel for communication, often

an asynchronous channel which is considered as less

demanding for the receiver since he or she can choose an

appropriate time for dealing with it.

According to two respondents, another method for

signalling a reduced level of availability is the act of

directing the camera towards the wall. This could mean

that the person has a visitor that does not want to appear

on the screens of others or that the person is doing

something that requires some degree of privacy. To turn the

camera towards the wall definitely limits the availability

information that is sent out, but it also enables the others to

see whether the light is on or not, which is interpreted as a

signal of presence or non-presence. Worth mentioning is

that this does not occur very often and during our

observations we could not identify even one example of

this behaviour.

Several of the participants of the e-corridor work from

home on a regular basis. Based upon our study, several

participants of the e-corridor choose not to send video from

home; this is not interpreted in the same way as when not

sending video from work. There are two additional reasons

for not sending video from home, besides signalling a

Table 2. The relation between data collection techniques and

type of data collected.

Data collection techniques Type of data gathered

Participatory observations Notes on behaviour related to

availability management of

participants and the community

of participants in the e-corridor

Data logging Quantitative data of activity levels

of individuals during one month

Qualitative interviews In-depth data concerning availability

management of individuals and the

community of participants in the

e-corridor
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reduced level of availability. First, some have limited

bandwidth at home and sending video requires a lot of

bandwidth. Second several participants avoid sending

constant video from home owing to integrity aspects, not

only for securing their own privacy but also for other

family members. Those who choose not to send video from

home for these two reasons are known in the community,

which prevents a direct interpretation of a turned off

camera to be a signal for reduced availability. In the grap-

hical interface of mPro it is easy to see whether a person is

sitting at home or at work and the availability signals are

interpreted based upon that knowledge.

5.2 Implicit availability management in the e-corridor

On an everyday basis, availability management in the

e-corridor is also often handled implicitly. This means that

the availability of a person is determined by his or her

everyday actions or by status of certain objects. This

judgement of availability is based upon both synchronous

information (e.g. current events such as watching someone

talking on the phone) and asynchronous information

(e.g. what have happened in the past, for example, to have

seen someone leaving the office). This information is

received via available communication channels. Synchro-

nous information is often gathered via the public chat, but

mostly via the video in which presence of a person is

signalled and also the level of availability. Asynchronous

information is received via a multitude of channels

including channels outside of the e-corridor, but mostly

via the e-corridor i.e. video and chat.

During our observations of the public chat we noticed

several situations in which the availability of a certain

individual was discussed based upon synchronous aware-

ness information. In this excerpt project leader Karl can see

that another project leader, Ronald, is participating from

an unknown site and Karl wants to know from where. The

excerpt illustrates how the site from which a person is

participating in the e-corridor is decided based upon

information gathered from the environment displayed in

the video view. In the excerpts the actual time of each

comment is provided in order to provide a feeling of the

timeline of the conversation, the names of the involved

actors have been altered in order to protect their integrity

and the conversations have also been translated into

English. We furthermore wanted to keep the sequence of

comments intact (even if some are off topic) in order to

provide a glimpse into the intertwined nature of the

conversation in the public chat.

Excerpt 1: Locating a colleague based upon environ-

mental information displayed in the video view.

15:51:47 Karl (project leader): Where is Ronald?

15:51:54 Piotr (project leader): The demo studio

15:52:01 Karl: Fun with students in the image

[STUDENTS ARE VIEWED IN THE VIDEO

TRANSMITTED FROM RONALD]

15:52:09 Karl: yes it is

15:52:15 Karl: strange view [THE CAMERA IS

PRESENTING A RATHER UNCONVENTIONAL

VIEW OF THE GROUP]

15:53:08 Karl: Piotr, I talked to Ivan from Krakow – but

he was kind of weird :-)

15:53:57 Jerry (project leader): Ronald is sending from

the demo studio. Looks like the sofas there. [JERRY

HAVE MISSED THAT PIOTR HAVE ALREADY

IDENTIFIED THE SITE FROM WHICH RONALD

IS TRANSMITTING]

15:54:21 Jerry: as you have noticed already (-:

This excerpt illustrates how environmental information

displayed in the video view enables Jerry to locate Ronald.

It also shows how a colleague (Piotr) helps Karl to identify

the site from which Ronald is participating. The reason for

Karl to locate Ronald in this case was not primarily for

establishment of interaction but rather out of curiosity.

The information that Ronald is currently together with

students in the demo studio might however be useful for

determining his availability in a later stage as asynchronous

information.

Three respondents mentioned during the interviews that

the way that implicit signals are interpreted in order to

determine the availability of others is sometimes dependent

of knowledge of persons, but some signals are more

general, for example, if someone is absent or present in

their office, if the door is opened or closed, if the light is on

or off, if the person is turned towards or away from the

computer screen or if he or she is holding a phone to

his ear.

5.2.1 Everyday objects as signals of availability. Everyday

objects serve an important role when it comes to implicit

availability management in the e-corridor. According to

our respondents the availability information that is sent

from an individual is highly dependent on the everyday use

of physical objects such as the door, the headset, a

document, a book or a phone.

As in the physical workplace an open door signals a

higher level of availability than a closed one and a book in

the lap of an individual is interpreted as a signal of reduced

availability. These signs of availability are transcended

from the physical world and are gathered and interpreted

by other individuals in a rather sophisticated way. From

the offices of some users it is possible to see whether their

door is open or closed when they are away and this is

interpreted, in combination with knowledge of person and

asynchronous awareness information, as a cue whether

they are going to stay away for long or if they are in the
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vicinity, a closed door signals a more permanent absence

than an open door (see figure 4).

Participants in the e-corridor are often seen wearing

headsets. According to our respondents and observational

data, the way that this is interpreted when it comes to

estimation of availability varies from person to person since

people tend to use them in different situations. Often, an

attached headset is considered as a signal that a person is

participating in an e-meeting, but since some people also

use headsets when listening to music the attached headset is

not always interpreted as a signal communicating partici-

pation in an e-meeting. According to the observational data

the availability of someone wearing a headset is determined

based upon knowledge of person. Some respondents

distinguish between when people have their microphone

in front of their mouth and when it is not, as a cue whether

they are listening to music or participating in an e-meeting,

sometimes they may even interpret mouth movements as a

signal of participation in an e-meeting and vice versa.

We acknowledge that it would be possible to apply a

technological solution for this vagueness of availability cues

through the use of some sort of icon that indicates

participation in a meeting or that an individual is listening

to music. However, according to our respondents this

situation of ambiguity seldom causes any problems, in fact,

it might actually cause a positive side effect since an

initiator of a conversation feels urged to approach the

individual wearing a headset with caution, for example by

sending a private chat message with a question whether

interaction is appropriate or not.

We now present an excerpt from a longer conversation in

the public chat between four individuals—Ronald, Karl,

Jerry and Robert—showing how availability of a certain

individual is checked, individual availability cues

(concerning the use of the headset) are discussed and

humorous aspects of conversations are intertwined in the

mPro chat.

Excerpt 2: Availability check, discussion of individual

availability cues based upon use of objects (the headset)

and humorous aspects of conversation.

14:07:56 Ronald (project leader): have a video tape

would like to covert it to a CD who can help me?

14:08:05 Karl (project leader): johnny

14:08:22 Ronald: J O H N N Y can you?

14:08:41 Jerry (project leader): John is in a meeting

14:10:30 Ronald: Are you sure he might just have his

headset attached

14:10:36 Jerry: [I AM] Sure

14:10:57 Ronald: Karl usually answers anyway :-)

14:11:47 Ronald: he [REFERRING TOKARL] answers

even if he is not in the picture [SENDING VIDEO],

I don’t know who he does it :-)

14:12:26 Ronald: anyone knows where Martin is?

14:12:39 Karl: Martin nows :-)

14:12:43 Karl: þk [COMPLETING THE WORD

KNOWS]

14:12:52 Karl: I can only send single video

14:13:00 Karl: So am participating in the board meeting

right now

14:13:33 Ronald: Intended to bring Martin with me who

never gets to participate on TV

14:13:40 Ronald: Program information Open entrance

and technological base year Thursday 25 of March 2004

13 o’clock, room F531

14:13:53 Ronald: 1440 Media technology

14:48:57 Robert (project worker): Martin is participating

in a PhD course right now in the e-house

This illustrates how the chat is used for quick questions and

answers (Ronald is looking for someone who can help him

in converting a video tape into a CD and he is also looking

for Martin), how available John is for interaction when his

headset is attached and how humorous comments are

intertwined with other threads of conversation (Karl says

that Martin knows where he is as a comment to Ronald’s

question). The excerpt also shows how an individual

(Robert) who, until that moment, had not participated

in the conversation tell Ronald where Martin is. When

reviewing the conversation it is also easy to see how

smoothly the public chat enables participants to develop

and share their knowledge of person in cooperation with

others. This cooperative sharing of knowledge of person is

facilitated in the e-corridor due to the unobtrusive and

extensive interaction that takes place in the public chat.

This collaborative process is much more difficult to

accomplish in related audio/video systems such as the

Figure 4. An empty office signals a reduced level of

availability but since the door is open (and the light is on)

the availability is considered as higher than it would be with

a closed door.
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CAVECAT system and the RAVE system since they do not

provide the public chat feature (Mantei et al. 1991, Buxton

and Moran 1990, Mackay 1999). In this excerpt it is

established that Johnny can convert a video tape into a CD,

that Karl always answers an incoming message, Karl is part

of the board and that Martin is taking a PhD course. This

is information that is more difficult to acquire in an

audio/video only environment, such as the RAVE (Buxton

and Moran 1990, Mackay 1999) or the Cruiser system

(Fish et al. 1993), since these systems do not support public

chat.

Another everyday object that signals a reduced level of

availability is the phone. When a person is talking on the

phone or just holding it, he or she is considered as less

available. If a person is seen holding a telephone to his

head, asynchronous communication channels are often

selected or a synchronous channel with an accepted delay

of the response. One of our respondents also commented

that participants of the e-corridor are often very good at

multi-tasking, which enables them to talk and chat at the

same time.

5.2.2 Everyday actions as signals of availability. Most

participants constantly send video from their offices (mostly

while working but some keeps it running constantly,

two respondents do so both from home and from work

simultaneously) and participate in discussions that occur in

the public chat. This means that other participants may

observe his or her colleagues through the video view and

read their contributions in the public chat throughout the

day and create a picture of what is happening in the

workplace and what each individual is doing. As stated by

one respondent during an interview:

If you follow the discussion that take place, regardless if

you take active part as a sender or receiver you do take

part of it and get a better picture of what is happening

and what people are doing. That is definitely an effect,

you acquire a better understanding of what people are

doing.

According to our respondents this gathering of information

enables the participant to estimate the availability of

another person and if interaction is wanted it could be

initiated in an appropriate moment and with appropriate

tools. As mentioned above this estimation is based upon

explicit information and the use of physical objects as

signals for availability, but it is also based upon the

everyday actions of others. This information is considered

as very important for availability management in the group

and interpretation of the availability of another person is

based upon both synchronous and asynchronous informa-

tion, i.e. what is the person doing right now and what has

he or she has been doing in a recent past. This feeling of

what is going on is also acquired by monitoring the video

window. For example, if a person is sitting in the office

right now but has been moving in and out of the office in a

recent past, but also upon the conversation that takes place

in the public chat. Another example of how actions are

interpreted as a signal of availability is when someone is

sitting and reading or talking turned away from the

computer screen. Accordingly, being turned away from

the screen often signals a lower level of availability, for

example, in the case when someone is turned away towards

a visitor (see figure 5).

During one of the interviews a future respondent

rescheduled the time for his interview through the mPro

private chat since he noticed that the respondent that we

were currently interviewing (we were not present in the

video view) was acting in such a way that he signalled

participation in a conversation that could be interpreted as

an interview (or a similar conversation). Of course, he

could not know for sure that this was the case but it turned

out that he was right.

As this example shows, to be considered as busy does

not necessarily mean that no incoming messages will be

received but it will most likely affect the choice of com-

munication channel for interaction and the expected

response. At what time, how and through which channel

a message is sent is not only based upon the estimated

availability, but also upon several other aspects such as

relation between sender and receiver, nature of the errand

and knowledge of person.

6. Discussion

So, why do people participate in the e-corridor and enable

others to interpret their availability based upon implicit

signals instead of just turning on and off the technology?

We believe that there are several possible answers to this

question. First of all, a longitudinal use of an always-on

communication channel like the e-corridor is good for

Figure 5. Being turned towards a visitor signals a lower

level of availability to other participants in the e-corridor.
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developing and maintaining a sense of group belonging for

highly distributed work groups. This is in line with what

was assumed but not identified in a trial study by Fish et al.

(1990) of the VideoWindow system at Bellcore. It also helps

in developing and maintaining a high level of group awar-

eness. Further, having the communication channel open

and regulating availability on a social level instead of on a

solely technical level has the advantage of better coping

with the ever-changing dynamics in group works and being

able to, in a lightweight manner, follow the dynamics of

when a person is fully available or to busy to respond

and every fine-graded level of availability within that

spectrum.

The aim of the current paper was to explore availability

management in an interaction intensive organization. This

purpose was motivated by the frequent switches in between

different work modes, i.e. individual work, traditional co-

located collective work and virtual collaboration, that the

modern worker are involved in. To address our overall

research question, as outlined in section one, we focused

upon how individual availability is managed, in an online

media space, in relation to individual and co-located

collective work. According to our results, the work that is

conducted in these specific work modes are highly

integrated and, as a result, it becomes very difficult to

separate them from one another. In the mode of virtual

collaboration, individual work as well as co-located

collective work are often discussed and the other way

around, as when Karl ask other participants in the public

chat if they know the physical location of Ronald (excerpt

1). Based upon our results, this integration of different

work modes and the frequent switches in between, are

difficult to handle with an explicit availability management

approach, instead an implicit approach that promotes a

more fine-grained availability management should be

applied for reducing the amount of disruptive interruptions

for the individual.

The effects of interruptions upon individuals have been

documented elsewhere (e.g. Speier et al. 1997, Davenport

and Beck 2001, Horvitz and Apacible 2003). Speier et al.

(1997), for example, focus upon task interruptions and

information presentation on individual decision-making

and acknowledge an increase in interruptions for the

individual.

According to Perlow (1999) and others, interruptions

occur since collaborating individuals are dependent upon

rich and frequent interaction in order to do their job. Since

the need for interaction is a natural part of collaboration it

could be devastating for an organization to restrain the

amount of interaction between collaborating individuals in

order to prevent disruptions caused by interruptions.

Instead measures should be taken to reduce the level of

counterproductive interruptions, for example, by enabling

implicit availability management in groups, or to reduce the

negative effects caused by interruptions, for example, by

allowing light-weight negotiations of when and how an

incoming message is to be dealt with or by shortening

the recovery time for the interrupted individual after an

interruption.

When it comes to sharing awareness information between

individuals in an organization the issues of integrity and

privacy are often raised. This is a question that is highly

relevant in most cases, but still a question that we have

chosen not to deal with in this paper since integrity and

privacy were not presented as important issues for the

availability management processes in the e-corridor. There

are several possible explanations for this.

1. It is important to understand that participation in

the e-corridor is not compulsory among the employ-

ees of organization Alpha, an employee might

choose not to participate at all in the virtual

environment. Of course, this non-participation

might, for example, complicate the introduction

process or socialization process since a large part

of the information that flows in the organization is

easiest acquired in the e-corridor.

2. The core participants of the e-corridor are best

described as a tight-knit team or at least as a tight-

knit network of project leaders, workers and admin-

istrative. This means that, as they interact with each

other frequently and have done so for some time,

they reach a point where they feel comfortable in

sharing awareness information with each other.

3. As employees in organization Alpha have partly

developed mPro it seems reasonable to believe that a

culture to ‘live as you preach’ exists. At least, the

organization should be characterized as an IT

positive one, which might affect the way technology

is embraced.

4. The mPro system provides several features that

might be used for privacy and integrity protection.

As reported in previous sections, it is quiet com-

mon that participants have their cameras turned

off to some extent, or directed in an angle that

delimits the awareness information being shared with

others.

It is worth mentioning that since some of these explana-

tions are more connected to the nature of organization

Alpha than to the specific Media Space application, caution

should be taken when introducing the application in

another organization. We do however firmly believe that

the adaptability of the application, and the adaptability of

individuals, opens up for successful use in other contexts

as well.

Since our study was of a longitudinal nature we were able

to see how participants were introduced to the e-corridor
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and how they adapted to the community over time. One

respondent, in the beginning of our six month study, used a

flower placed in front of the camera as a Venetian blind for

integrity and privacy reasons, he wanted to reduce the view

of himself in the video view but with time he cut the flower

down and in the end of our study the flower became almost

impossible to see. He commented on this issue by saying

that he felt more comfortable with the camera as time went

by and that he eventually felt no need to filter the video

stream sent from his office. Several respondents com-

mented that they originally had some concerns when it

came to constantly sending video from their office but

all of them said that they became used to doing it after a

while.

In the present paper we have focused upon how

availability is managed in an online media space and we

have shown that the estimated availability of a colleague

provides the individual with important information

before selecting an appropriate communication channel

for establishment of interaction. However, according to

our study decisions, how to approach a colleague is not

solely based upon an estimation of the availability of a

colleague, an estimation based upon both synchronous

and asynchronous information, but also upon other

factors such as the nature of the errand and knowledge

of person. These are all aspects that enable individuals to

deal with the ambiguity of availability cues and prevent

misinterpretation and promote a smooth flow of com-

munication. An important feature in the mPro system for

the development of knowledge of person is the public

chat. As mentioned in previous sections participants tend

to monitor not only the video view on a regular basis but

also the public chat in which most of our respondents are

active on a regular basis. The public chat is a feature that

was not available in most related systems such as the

RAVE system (Buxton and Moran 1990, Mackay 1999),

the CAVECAT system (Mantei et al. 1991) or the Cruiser

system (Fish et al. 1993). One benefit of monitoring the

public chat is that it enables participants to develop an

extensive knowledge of persons based upon frequent

chat interaction, even if not always participating

actively. Another benefit of the public chat is that it is

asynchronous and can be viewed at a later time, which

prevents a situation in which the individual feels forced

to interrupt their work in order to follow the ongoing

communication flow.

To summarize, the public chat in the e-corridor con-

stitutes an unobtrusive and continuous communication

channel that enable the participants of the e-corridor to

maintain an extensive communication flow without causing

disruptive interruptions. This brings that the participants

are able to follow and implicitly signal how theirs or others

strategies for availability management are evolved and

refined over time.

Since the e-corridor had been in use for some time when

we started our study and since our study was of a

longitudinal nature we were able to see an alteration when

it comes to the perceived social relationships among those

exposed to the technology. This increased social closeness,

owing to extensive communication and virtual coexistence,

which could not be identified in the VideoWindow work at

Bellcore (Fish et al. 1990), is something that we consider to

be very important for smooth availability management in

virtual environments.

We acknowledge that individuals sometimes might

become lost in translation and interpret availability cues

in a wrong way, especially if the awareness information

received from others is limited. This is something that

could be prevented by system generated awareness infor-

mation such as whether a headset is applied for listening

to music or for participation in an e-meeting. However,

we strongly believe that regulating availability on a

social level instead of on a solely technical level has

the advantage of better coping with the ever-changing

dynamics in group works even if we acknowledge technical

solutions for some aspects of sharing awareness informa-

tion within groups.

The decision of how to approach a colleague based upon

estimated availability is often a decision of ‘how’, and not a

decision of ‘if ’. Some could argue that this would not lead

to a reduced amount of interruption for the individual, and

according to our study they are right. However, according

to our respondents, the negative effects of interruptions

vary from one communication channel to another, com-

munication through asynchronous communication chan-

nels are considered as less disruptive since the receiver can

choose an appropriate time for dealing with it. We see a

danger in preventing interaction between individuals since

rich and extensive communication is crucial for interaction-

intensive organizations. Instead we should strive for less

disruptive interruptions and as mentioned above providing

groups with technology that supports availability manage-

ment on a social level instead of a solely technical level

could help us to do so.

The relation between being present and/or being avail-

able is a delicate question that needs to be dealt with.

Presence is normally used in today’s communication sys-

tems to signify whether an individual can be reached via

synchronous communication channels and is typically

compared with device presence, determined by, for

example, whether a mobile phone is in range or whether

ICQ is on. Device presence is, however, not always the

same as person presence since a device may be left online

even if the person have left the scene (Begole et al. 2004).

To be present is fundamental for being available, but it

is possible to be present without being available since

availability is also based upon whether an individual is

receptive to communication or not (Kakihara et al. 2004).
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In the physical world as well as in the e-corridor, presence is

not directly interpreted as being available, which our results

have shown, a person can be present in his or her office but

being interpreted as unavailable by others since he or she is

talking on the phone, wearing his or her headset, reading or

talking to a guest and as a consequence becomes assessed as

non-receptive for communication. Most computer support

for availability management is based upon explicit acts

for signalling availability and the shortcomings of this

approach have generated some attempts to manage

availability implicitly through the use of different tools

for measuring activity and calculating the availability of the

individual (e.g. Hudson et al. 2003, Begole et al. 2004,

Fogarty et al. 2004a, 2004b, 2005). The explicit approach

fails for several reasons, for instance, people tend to forget

to change their status when they go from one mode of

availability to another and the actual manipulation of the

availability tool calls for actions from the individual which

should be seen as counterproductive since the initial

problem was a disruptive level of interruptions and it does

not seem as a good idea to add yet another. Attempts to

remedy the availability problem by implicit strategies such

as adding different tools for measuring activity and

calculating the availability of the individual initially seems

like a good idea but the results of those attempts are not

very convincing. One reason for this could be that people

do not trust the system to ‘calculate’ the availability of

others for them, and as a consequence the displayed

availability status is interpreted as presence status (Fogarty

et al. 2004b). Another important aspect is the one that we

are always available for interaction, but not for all kinds of

interaction. By providing your colleagues with information

of what you are doing you enable them to act accordingly,

by providing them with nothing or perhaps by providing

them with a three-graded scale will sometimes hinder

wanted interaction and promote unwanted interaction. In

the physical world we handle our signalling of availability

through implicit signals and based upon our results this

could also be done, at least to some extent, in a setting of

virtual collaboration.

An often seen argument for regulating the amount of

awareness information that is sent to others is that too

much information will disturb their work. This is an

argument that has to be taken seriously, but as long as the

awareness information is of a peripheral kind and as long

as the each individual can manage the specific infor-

mation that they receive this should not be an insurmoun-

table problem. For the participants in the e-corridor it

is not.

7. Conclusions

In thecurrent paper we have presented an empirical study

of availability management in an online media space called

the e-corridor. While previous research in this area has

mainly focused on the ways in which people use explicit

availability management strategies to signal to others about

their availability status, this paper has looked closely into

the more implicit ways in which this personal availability

status is signalled to others, and the relation between

implicit and explicit availability management strategies in a

real-life setting.

As a result of our empirical study we have been able to

observe how techniques and strategies for implicit avail-

ability management are developed and maintained in the

everyday working life in organization Alpha. Extensive

virtual co-existence promotes the development of a com-

mon ground concerning personal implicit availability

management strategies and techniques, which is beneficial

for the flow of interaction within the organization and the

prevention of disruptive interruptions. An observation of

how people implicitly manage their availability in office

shares is not novel but has in fact been noticed in previous

studies. However, while most of these previous studies

concern controlled experiments or small-scale, short-term

studies of prototype systems, our study has served the

important purpose of studying availability management in

an online media space, which has been in use for an

extensive period of time in a real-use setting. By doing so

our empirical study adds to the current body of research as

reported in the literature in the areas of e.g. task

interruption studies, workplace awareness studies, and

empirical workplace studies with an attention, perceptual

or cognitive task completion focus. It also adds to the

current body of research which has mentioned, but not

solely focused upon, the fact that it seems like that there is

some kind of fine grained, implicit process going on that

complements the more explicit availability management

approach to e.g. turn the camera or audio channel off if

being to busy to respond. We believe that the empirical case

offered in this paper has shed some new light on this

implicit availability management phenomenon and its

relation to more explicit availability management appro-

aches and the ambiguity in between.

Our results from the empirical study show that always-on

media spaces allow for availability management through

implicit cues, often transcended by the user from the

physical world and how these cues, over time, support the

development of a common ground of shared social con-

ventions. This creation of a common ground is important

in order to have a shared view of what these different

signals communicate but also to allow for exceptions.

These results were possible to extract from our longitudinal

study and these results also confirm similar results from

previous research conducted that has pointed in this

direction based on more short-term and experimental

studies (e.g. Lantz 1986, Gaver et al. 1992, Johnson and

Greenberg 1999).
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We believe that if this shared understanding is estab-

lished it also brings several positive side-effects including

an increase of workplace awareness, a sense of group

belonging, and maybe foremost a more natural and more

‘face-to-face interaction’-like way of working together as a

group in which availability is something highly dynamic,

constantly changing, and highly situational. Something

that is hard to cope with if only relying on explicit methods

for regulating one’s availability by constantly turning on

and off different technical features, communication chan-

nels and availability/presence profiles.

In this paper we have further shown that the estimated

availability of a colleague provides the individual with

important information before selecting an appropriate

communication channel for establishment of interaction.

However, decisions of how to approach a colleague are not

solely based upon an estimation of the availability of a

colleague, but also upon other factors such as the nature of

the errand and the knowledge of a person that is something

that is acquired due to longitudinal virtual and physical

co-existence. These are all aspects that enable individuals

to deal with the ambiguity of availability cues and

prevent misinterpretation and promote a smooth flow of

communication.

In this paper we have also shown that the decision of

how to approach a colleague based upon estimated avail-

ability is often a decision of ‘how’, and not a decision of ‘if ’.

This is an indication that points towards a situation in

which interruptions are not hindered, but rather that their

disruptive effects are reduced. It also points towards a

situation in which knowledge of person, generated after

longitudinal virtual and physical co-existence, enables the

development of an understanding concerning the commu-

nicational preferences of others in combination with an

understanding of how to interpret the availability of a

certain colleague in a given situation.

In our study of the online media space Marratech Pro

we have arrived at a few implications for design of media

spaces in support of implicit availability management.

First of all, we believe that it is important to design

media spaces for always-on sessions as to reduce overhead

work related to initiating multi-party interaction. In order

to prevent a situation in which the actual system itself

increases the amount of interruption for the individual the

participation in the virtual environment and the manage-

ment of the system should be as lightweight as possible.

Second, we think that it is necessary in design of

always-on media spaces to allow for availability manage-

ment through implicit cues, often transcended by the user

from the physical world and to, over time, support the

development of a common ground of shared social con-

ventions in order to have a shared view of what these

different signals communicates but also to accept excep-

tions. This is further emphasized by the fact that the

relation between implicit and explicit availability manage-

ment is, according to our results, characterized by an

ambiguity, which calls for translation efforts from the

individual. This translation process is dependent of an

extensive knowledge of person in combination with awar-

eness created through unforced gathering of synchronous

and asynchronous information about the whereabouts of

others, since the behaviour of one’s colleagues has to be

translated accordingly before estimating their availability.

An ongoing long-lasting co-existence in a virtual environ-

ment prevents a situation in which individuals become lost

in translation and cause counterproductive interruptions

for others. The development of a common ground in the

virtual room is highly dependent upon an extended virtual

co-existence. While this might not be a straightforward

technical design implication we still think that this issue is

important to stress as to avoid design of media spaces

that only rely on techniques for explicit availability

management. The question of designing for explicit versus

implicit availability management is on a more philoso-

phical level related to the fundamental question of

whether we should strive for machine interpretation or

human interpretation of availability status. While many of

the explicit techniques reviewed in this paper rely on

machine-based interpretations of human availability we

strongly believe that the role of the machine should be to

provide the user with information that could help him or

her to better interpret another person’s availability status.

However, the decision of whether or not to interrupt

someone based on this interpretation should always be

left to the human. This, to ensure that humans are always

in charge of managing their social relations, although

these relations are sometimes mediated via machines, and

also attributed to the highly situated nature of peoples

availability (Wiberg and Whittaker 2005, Whittaker,

2005).

Finally, we acknowledge that individuals sometimes

might become lost in translation and interpret availability

cues in a wrong way, even in situations of long lasting

virtual and physical co-existence, especially if the awareness

information received from others is limited. This is some-

thing that could be prevented by system generated

awareness information. However, we strongly believe that

regulating availability on a social level instead of on a solely

technical level has the advantage of better coping with the

highly situated, multitasking, multithreaded and ever-

changing dynamic of modern group works.
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