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ABSTRACT 

Knowledge work, which forms a large part of modern economy, often involves collaboration. In order not 
to overemphasise either the transactional or the communicative aspect of collaboration, attitudes and 
technologies may have to change. Data from a survey show how knowledge workers manage their time 
and tasks using straightforward office technologies. Enhanced context awareness could help both the 
communication initiator and the communication target. This is a matter of behaviour and a chance for 
technology.  
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1 INTRODUCTION: THE ECONOMY OF KNOWLEDGE WORK  

When considering knowledge work, many authors have proposed alternative methods to 
measure knowledge workers’ productivity (see, e.g., Anderson, 2002; Kaplan & Norton, 1992; 
Upton, 2001). Some studies on return on intellectual capital investment point at short-term 
profits like best practices and quality management (Juran, 1951), while others emphasize long 
term profits such as newly developed products, and new solutions to long existing problems 
(e.g. McDermott, 2001). The latter category of productivity improvement is often associated 
with knowledge management and community building. The former category falls in the 
classical categories of scientific management (Taylor, 1911).  These schools of thinking have 
yet to come together as there is value in both perspectives. The scientific management 
approach emphasises the competition in production methods, whereas the knowledge 
creating approach emphasises the competition of knowledge itself.  

In recent years, the value of communities of practice has been acknowledged as a 
modern version of traditional workshops, where workers learn most and fastest through talking 
with one another (Wenger, 1998).  

The balance between individual work and social interaction is clearly visible in the way 
offices have been organised over the years. Becker and Sims (2001) note that during the 20th 
century, office lay-outs generally changed according to Taylor's view that workers need to 
concentrate on tasks and that social interactions need to be limited. More recently, open office 
spaces have been reinvented to enable better visual awareness of one another and offer more 
room for social gathering. Office environments strongly influence the behaviour of knowledge 
workers and so do the media they use in their work.  

In the shift toward more communication, communication and information sharing tools 
have gained popularity. For that reason companies like Shell, Unilever, and IBM (Lesser  & 
Storck, 2001) gave these communities of practice a place in their organisations as breeding 
places for new knowledge and as hubs for rapid knowledge dissemination. No project team is 
complete these days without a kind of community support such as mail distribution lists, 
project workspaces, and discussion forums (Verwijs & De Poot, 2002).  

It seems that the communication tide is still rising, with more hours spent on e-mails 
(Venolia et al., 2001) and mobile phone calls (Cellular Online, 2003). These relatively new 
media rapidly overtook slower and less flexible media. A similar growth is to be expected from 
instant messaging, which is taking the workplace by storm (Hu, 2003). The intensity of 
communication seems to become a goal in itself. Ideally, communication and rationalised 
work support and reinforce one another. Figure 1 illustrates this. In healthy work situations 
both activities are necessary. You need communication to understand and fine-tune activities, 
procedures, and work content. But the work tasks themselves, the actual production, is also 
important. Although quite evident, the relation between these themes is often overlooked. 
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----insert figure 1 about here 

In this article we investigate whether work practices have gotten out of balance, and we 
propose some measures that could restore efficiency and effectiveness in off-balance 
situations.  

This article is structured as follows.  

In Section 2 we describe two perspectives on knowledge work. First, we briefly present a 
transaction-oriented approach to knowledge work. Put to the extreme, the knowledge worker 
should only be focussed on a single subject of expertise. We will discuss several reasons why 
an extreme focus on the business processes does not always work. Then we briefly present a 
communication-oriented view to knowledge work. Following this perspective community 
building and social capital play a central role. Put to the extreme, workers in a community work 
setting are in constant interaction with one another. The disadvantages of an extreme 
communication oriented approach are also discussed.  

In Section 3 we present a study performed in a knowledge organisation into how workers 
actually deal with workplace collaboration and communication and how they keep a balance 
between the transaction and communication perspective. 

In Section 4 we describe measures for keeping the personal and group objectives in 
balance. Primarily, measures are behavioural in nature: knowledge workers must learn to 
think in terms of mutual awareness. Additionally, there is room for technological support in and 
outside the office to help us communicate with care. 

In the discussion, we look ahead and address the question of whether future 
technologies for awareness and productivity support will emphasise information sharing and 
translucence or whether “smarter” tools will gradually take over.  

2 TWO PERSPECTIVES ON KNOWLEDGE WORK 

Transaction perspective 

In the transaction perspective proposed by e.g. Flores et al. (1988) knowledge work is about 
getting things done.  Among economists, work specialisation was seen as an important factor 
to improve productivity. Division of labour leads to a higher efficiency, especially when the 
number of goods to be produced increases. Malone and Crowstone (1994) give an overview 
of the emerging field of study of coordination which is central in the transaction perspective. In 
their view, coordination is managing dependencies between activities. They predict that the 
information technology supporting coordination will change organisations and markets.  

Ideally, rationalised labour organisation or scientific management (Taylor, 1911) leads to 
focussing uninterruptedly on a single part of work and finishing it before starting new tasks. 
Many office environments (e.g. CubeSmart, 2002) and workflow management systems are 
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based on that principle. The principle of division of labour, which enabled factories to produce 
efficiently, also applies to knowledge work to some extent demanding a clear focus.  

Shortcomings of a pure transaction perspective 

The course of history showed that a single-minded focus on transactions and business 
processes alone does not lead to productivity growth in the long run, as not all relevant work 
can be measured through simple productivity statistics (Brown, 1999). In the long run, 
industries will degrade to low wage enterprises if they only address focussed working. 
Focussing is important, but not sufficient. Industries must renew and improve their products or 
production methods to keep up profitability (Mytelka, 1998). Very often this involves 
multidisciplinary approaches which can only take off with less narrow focuses (Nonaka & 
Takeuchi, 1995). 

Not every task can readily be rationalised  

Examples of such mixed activities are in the jobs of small tradesmen, but also for knowledge 
workers, working for small companies or businesses not having specialised departments or 
specialists for many tasks. Doing-it-yourself is an essential part of all pioneering work and 
innovation work where there are no paved pathways yet (Diefenbruch et al., 2000). Therefore, 
knowledge workers spend certain part of their time improvising and doing tasks that they have 
not been trained for. 

Transaction Costs for Outsourcing are High 

In affluent countries, the trend is that transaction costs increase steadily, e.g., as a result of 
overhead costs that will burden every labour hour.  These overhead costs consist not only of 
labour costs for the incidentally/temporarily-employed worker but also  

•  the procedures to hire that person 
•  the costs in explaining the exact task 
•  controlling that the task has been completed as wanted 

Only tasks that lie way beyond a knowledge worker's competence are more apt to outsourcing. 
As a result, many knowledge workers are professional multi-taskers (Cochrane & Lyons, 1996) 
lacking time to focus on core competencies. 

Organisation sizes are often awkward  

Many of the problems described occur in mid-sized organisations too large to hire specialists 
for every non-core task and yet too small to do these non-core tasks professionally. For 
example a large part of the work of project managers is spent controlling, thinking of 
workarounds and improvising, because production processes are not standardised and many 
tasks are being done for the first time (Leybourne, 2002). The same management of multiple 
details can be found among researchers or, for example, civil servants who try to realise 
innovations and have to work beyond the limits of normal practices. 
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Work is too much fragmented 

Professionals with multiple tasks should pay special attention to tracking and tracing the 
progress of these separate tasks, for example by trying to finish them one after another or by 
keeping a minute administration so tasks can be suspended to be resumed at a later time. 
However studies of knowledge workers showed that they create rather chaotic biotopes with 
much work-in-progress lying around (Kidd, 1994) and use the mailbox as a workflow reminder 
(Venolia et al., 2001). A busy knowledge worker once expressed a desire for technological 
support to make appointments with oneself, a personal workflow management system. 
Current personal technologies usually enable knowledge workers to carry around entire 
calendars and email archives instead of really vital priority management.  

Communication perspective 

Another trend is to focus not on transactions and business but rather on communication. 
Following the logic of the communication perspective, many knowledge workplaces have 
recently been shaped as office gardens, open environments with glass or open doors 
supporting in their design that people meet one another on a frequent basis and increase the 
number of chance encounters (Becker & Sims, 2001). The underlying idea is that working is a 
group activity for the most part, with very few tasks being performed alone. Especially in 
innovative multidisciplinary teams, workers often have to perform fundamentally new tasks of 
which the procedures are unknown or incomplete in advance. Brown (1991) states that 
procedures in such organisations are seldom known by heart and are often overlooked. Yet 
they have a function, but as a framework to describe the demands to which the end product 
should conform rather than prescribing the work to accomplish this goal.  

A characteristic of the communication perspective is to see modern knowledge workers 
as net-workers who need their fellow workers to realise parts of the work to be done.  One 
owes to one colleague while building social capital with another. All in all, the work atmosphere 
in  knowledge organisations will be pleasant when colleagues can remind each other of 
commitments and promises made, while understanding the overall task load of fellow workers 
and together forming a community of work (Helms Jorgensen & Warring, 2000).  

Shortcomings of a pure communication perspective 

It seems that knowledge workers are communicators a lot of the time. Even when 
communicative acts are reduced to simple e-mails, they consume a considerable part of an 
average workday (Venolia et al. 2001). Most knowledge workers appreciate electronic 
communication as being less time-consuming, allowing easy administration, and forcing no 
instant reaction. The mobile telephone is another example of a tool that has changed 
knowledge work. Both tools have been so widely adopted, that we may wonder whether 
current thresholds for communication have become too low. Communication about every bit of 
work introduces costly interruptions (Jackson et al., 2001).  
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Low transaction costs leading to task and attention fragmentation. 

As transaction cost theory predicts (initiated by Ronald Coase), easier communication tools 
enables more frequent and more fragmented communication. One effect of this may be that 
firms may disintegrate into smaller units (Malone & Crowstone, 1994), but for the individual 
knowledge worker, this may be alienating: communication becoming a hasty matter 
permeating through all processes.  The moment an idea comes to one's mind it can be 
conveyed to whoever (s)he wants.  From the initiator’s perspective, it is useful to act 
instantaneously on any impulse and free the mind of wandering ideas and put them to action 
instead. But the receiver may have to pay the price of having to decode and understand 
(Grudin, 1988). More importantly, all this may be at the cost of deeper concentration on a 
single task (van Solingen et al., 1998). Less may be more for many of these communicative 
acts.  

Too many interruptions 

In synchronous dyadic communication, both the sender and the receiver risk being distracted 
from their current tasks and thus lose concentration and focus.  There is much evidence for 
this effect in the literature (see, e.g., CubeSmart, 2002; Cutrell et al., 2000; Czerwinski et al., 
2000; Jackson et al., 2001). Of course, an a-synchronous communication form can be used 
instead, allowing some time to pass before the receiver gives his reaction. However, 
knowledge workers "spoiled" by the instant gratification (Mischel, 1983; popularised by Daniel 
Goleman) of fast communication may not accept slow media in the long run. With the advent 
of email, snail mail has completely lost knowledge workers' favour and instant messaging may 
do the same to email.  

For many users, the only way to avoid this media terror is to abstain from these media 
completely: to have their telephone off the hook or work at home.  

Information neurosis: always in a hurry  

It seems that knowledge workers are not just busy, but are in a constant hurry in many cases. 
From the sender's perspective, acting instantly on impulses may just be an easy recipe not to 
forget an idea or lose the motivation. E.g., Venolia et al. (2001) report that workers send 
e-mails as to-do reminders to themselves and others.  

But haste and urgency is in the nature of the knowledge worker rather than in the nature 
of the job at hand. This was also confirmed responses to our questionnaires (next section) that 
some tasks must be performed under time pressure but most need not. It may lead to 
mistakes and impose risks by turning all links in a process chain into critical issues.  

Loss of one's individuality: too little time for reflection 

The main disadvantage of a constant rush in the workplace is that organisations lose their 
flexibility to take up new work. Of course full time-schedules force workers to use their time 
more economically than empty ones (Parkinson's principle). So although a deadline-driven 
work organisation may seem very efficient and productive superficially, in reality it is not. Too 
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much work refrains knowledge workers from critical reflection and being responsibly lazy now 
and then. The late Dutch economist, banker, and statesman Jelle Zijlstra talked about the 
necessity of “lazy reflection” in this respect1. This seems a world apart from the yuppie-like 
fuss visible in knowledge work places, where workers are distracted by email, mobile phone 
and an overkill of project meetings. 

3 EMPIRICAL STUDY: WORKPLACE MEDIA ATTITUDES 

In order to understand how knowledge workers actually deal with work and communication, 
we had a group of knowledge workers from a midsized organisation (104 employees) fill in a 
questionnaire on media use and management of interruptions. Next, we performed some 
control measurements using activity logs and conducted a number of interviews to focus on 
specific details undetectable with logs and questionnaires. Our main questions were how 
knowledge workers would reach their colleagues, how they manage their interruptions and 
how intensively they used the respective communication media at hand.  

Increasingly, knowledge workers are on the move, either because they wander between 
different work places around the office or because they spent large parts of their working time 
outside the office. Therefore we specifically addressed the issue of reaching colleagues when 
they are mobile and reaching colleagues when respondents were mobile themselves. 
Different locations may be different in quality as far as working and communication are 
concerned. Some places are ideal to retreat for concentrated activities, while other places are 
too crowded and too open to discuss work over the telephone.  

Another trend that may influence work is the management of private activities and work 
related activities. For example, when working at home, a knowledge worker can be a parent at 
one moment and an author at another. Similarly, aspects of private life sometimes must be 
taken care of during office hours. These matters were specifically addressed in the interviews. 

Methods  

47 employees of the organisation investigated completed the questionnaire. This was a 
response rate of 44%. Given the length of the questionnaire (20 minutes) the response rate is 
reasonable. Additionally, responses were equally balanced over function categories. 8 
employees participated in the interviews and 30 employees gave permission to have their 
email and telephone activities logged. The activities of a trial group of 15 Instant Messaging 
users were also logged.  

Results  

The workplace is the focus of most interaction. 90% of the respondents report a stable 
workweek with most time spent at the office. Thus, most work is done around the office and 

                                                        
1“Real governing happens in rest and silence. Not when you have five heavy bags filled with files around you. 
(..) Ruling a country is a long-term matter, of reconciling group interests with the public interest. That 
requires lazy reflection. During holidays. Or in your bathtub. Or another visit to a concert.”  Volkskrant (Dutch 
newspaper), February 1992  
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very frequently this involves communication and coordination with others. Only 19% of the 
respondents indicate that interruptions at work trouble them. For the other 81% interruptions 
are a natural part of work. Generally respondents are open to communication and 
interruptions. It is important to note that most respondents think interruptions are generally for 
non-important non-urgent matters. Only 22% report that they are interrupted for important 
reasons. In Figure 2. we see some of the strategies used to work without being disturbed.  

----insert figure 2 about here  

Although they are usually in the office, 70% of the respondents carry a mobile telephone, 
but 68% of them only use the mobile phone 0 to 5 times a week.  While users may seldom use 
the mobile phone, they know how to operate its special functions and services. 50% of the 
reported mobile phone users use voice mail and SMS. Figures 3. through 5. show that  calls 
are not always welcome, especially when the telephone is used most.   

These statistics are quite different for the use of the desk phone. All respondents have a 
desk phone, but most special functions are hardly used. The phone-number shortcut buttons 
(used by 29%) and the “call back later” when encountering a busy line (20%) are used most. 
The telephone is typically used as an alternative for walking to fellow workers’ offices. 
Obviously there is little urge to learn more about the special function and possibilities of the 
desk telephone yet. We’ll come back to the role of telephony when discussing how our 
knowledge workers reach their colleagues.  

----Insert figures 3, 4, 5 about here 

All respondents use email as a communication medium. A majority receive 15-50 emails a day 
(47%) and send 6-15 emails a day (60%). Figure 6. gives an overview of the e-mail 
frequencies. In the logs we found quite a few email communication patterns that resembled 
“instant messaging”, with a rapid sequence of consecutive responses. Email is also used as a 
tactic to urgently reach fellow workers, when telephone or agenda information give no clue as 
to their availability. When asked about a working day without email, most respondents report 
that the flow of activities rapidly comes to a standstill. So email is really integrated in almost all 
activities, lightweight as well as serious activities. Many of our interviewees also indicate that 
e-mail is often a formal medium, allowing, e.g., archiving facilities for future reference. 

----Insert figure 6 about here 

Instant messaging (IM) had not been introduced as an organisation wide communication 
medium yet. Nevertheless, 15 respondents used instant messaging at work, 3 other 
respondents only used IM at home, and the majority of the respondents know what IM does 
and expect to use it some time in future. Current users mainly used IM for brief communication, 
Figure 7. Although the group under investigation was too small to expect network effects like 
the ones for email (“everyone has email, so email is always a valid medium to use”), the 

 
eJOV – The Electronic Journal for Virtual Organizations and Networks, Volume (Issue), Year. 8 



Henk de Poot, Ingrid Mulder, Björn Kijl 

patterns found are already remarkable. In Figure 8. the patterns of knowledge sharing 
communities and the hubs and spokes roles for individuals acting in multiple communities is 
already obvious. The question is not whether instant messaging will grow with more users, but 
how it will grow: governed by Metcalfe’s Law (as a square of the number of users) or Brown’s 
Law of Communities (exponential in the number of users).   

----insert figure 7 & 8 about here  

In the workplace investigated, the electronic agenda currently plays a central role in the 
coordination of tasks, especially in reachability management.  

Almost all respondents reported that they place their meetings, project appointments, 
colloquia etc. in the electronic agenda. As a result this agenda is trustworthy as a source of 
information. It can be observed that the categories reported by the respondents were actually 
used in a sample measurement period of four weeks as is shown in Figure 9. In other words 
the presence-information provided by the electronic agenda is remarkably complete. 

----insert figure 9 about here 
The value of the electronic agenda is confirmed in another overview about the tactics used to 
reach colleagues. Figure 10 gives an overview of the relative popularity of methods to reach 
colleagues. We asked respondents to rank these different tactics. These individual results 
have been summarised here by assigning values 9, 8, 7 down to 1 for respectively the first, 
second etc. in rank. The scores in Figure 10 are totals of these associated values. The figure 
clearly shows that the fixed telephone is used most often to reach a colleague fast. 40% of the 
respondents put the telephone first in rank. Moreover many respondents chose to check the 
fellow worker’s electronic agenda. 30% of the respondents first check the electronic agenda 
before trying to establish a contact. As a result, the agenda is the second most popular tool. 
The electronic agenda plays an important coordinating role in “availability management”. 

----insert figure 10 about here 

The respondents’ preference for using the fixed telephone indicates that knowledge workers 
need fast and easy solutions. On the other hand, the use of the electronic agenda rather 
indicates a need for accurate presence-information. These aspects of speed, simplicity and 
accuracy are all-important in presence technology and will be further discussed in the 
following section. Figure 10 also shows that presence-information from instant 
messaging-tools was not being used heavily yet among our respondents. This could be 
because 69% of the respondents did not use instant messaging-tools at the office, limiting the 
relevance of the medium as a uniform presence tool. After we introduced instant messaging 
into this organisation it was more broadly recognised as a presence awareness cue indeed 
rated 4th in rank (De Poot et al. 2003). Also, the accuracy of the electronic agenda information 
can be higher than presence tools with only limited categories, such as “busy”, “online” and 
“offline”. A combined use of calendar information in presence tools and presence information 
in calendar tools could therefore be very promising. See, e.g., De Poot, Kort & Langley (2004) 
for an assessment of these combined media.  
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After these questionnaires, 8 respondents were interviewed about details of their 
interruptability management. The strategies to get in touch with a colleague (i.e. to interrupt 
him/her) actually differ depending on the colleague, the time, and the initiator’s location. 
Someone who is often on the move can expect a telephone call, that is, a less subtle treatment. 
On the other hand, email is used to involve superiors. Many interviewees expressed a 
remarkable sense for hierarchy given that the organisation was actually quite flat. 

This sensitivity also became evident when considering the interruption management. 
Interruptions at meetings or in public transport are seen as inappropriate. Similarly, 
interviewees will not easily interrupt their colleagues during a meeting. As a result, they expect 
that meetings will only be interrupted for really important matters.  

Many interviewees reserve moments in the agenda, e.g. for concentrated writing. These 
notes are an appointment with oneself and signal to others. An assertive attitude helps one to 
follow the agenda. For those who are less assertive, or who have a more fragile concentration, 
measures can be more drastic, such as hiding away from all interruptors, leaving out media. 
The interviews also shed new light on the nature of interruptions. People differ in nature. One 
interviewee needs to close the office door to concentrate, while another only feels interrupted 
when time management is in danger. Not simply the interrupting event, e.g. a ringing 
telephone or a new e-mail, determines the energy and attention required, but also the content. 
Receiving an unexpected and unwanted task is therefore far worse than just getting 
information or being asked questions that can be readily answered. Ideally, ad hoc 
communication is frequent but not disruptive to the point that one is distracted from the original 
work. In our interviews, we discovered a difference between nice and annoying work. Work 
that is not liked is most endangered by interruptions but the same goes for creative work. 
Working at home marks a very clear prioritisation. At home things can be given priority one at 
a time. Therefore being disturbed at work for private matters is seen as more annoying than 
being disturbed by work matters and the other way around. Their work life and private life have 
different value systems. At home and during private time, one is apt to react on private matters. 
At work one is at work. These rules of the game are important. Thus even though someone 
stays one and the same person, we must think very carefully about the roles and modes that 
someone is in. One is not always in the mood to be disturbed for certain matters.  

If we compare this information with the literature on interruptions, we see an important 
distinction between activities that people like and do with ease. They can be easily 
rescheduled and are robust to many disturbances. Next these there are matters that are 
difficult, boring, or even annoying and for that reason an easy prey for disturbance and 
distraction.   

Therefore it is too easy to assume that knowledge work is a constant top achievement in 
every respect.  Many things are easily gathered and many things are easily decided when 
discussing matters with one another. But it is clear though that collective working or collective 
acting is only meaningful if both persons or parties are concentrated on the subject. It seems 
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not very productive to be less than 100% committed to a team meeting as is consistent with 
the responses of our interviewees. 

Much communication and knowledge sharing is a matter of bits of knowledge and, 
ideally, a little effort put into helping a colleague usually leads to a positive effect. Similarly a 
question can be challenging and in that respect positive for the initiator and for the receiver. In 
these cases, communication can be very productive. On the other hand, for annoying matters 
a request for help can be like passing the buck to the other. In these cases communication is 
just a vehicle to alter responsibilities; one that demands the instant attention of the potential 
victim and may be time consuming. Closing oneself off from communication is therefore also a 
valid strategy for those who are easy victims for new tasks and new requests. The interviews 
taught us that knowledge workers do not necessarily think in terms of group work versus 
individual work, but rather in terms of nice tasks, boring tasks, annoying tasks, urgent tasks, 
common meetings, and around all that a whole lot of knowledge and experience exchange is 
seen as functional, non distractive. For creative work (such as writing or composing a lecture 
or document) the desire for noise-free environments was largest and we saw almost no 
blurring of the borders between work maters and private matters as they are different modes 
of behaviour by nature. 

4 IDYLL: A GOOD MIX OF PRODUCTIVITY AND MUTUAL 
UNDERSTANDING AND COORDINATION 

In some cases, knowledge workers need a new behavioural repertory supporting one another 
to work productively and delegate effectively, while keeping a balance between one’s personal 
ambitions and the interests of fellow workers. Now this balance is often disturbed (Grudin, 
1988). To achieve this balance, knowledge workers need to improve their perception, send out 
clear signals to one another and maybe have technological tools to help them.  

Better perception: what will I be disturbing when involving someone else now? 

How are we to understand each other’s productivity? Any demand for help or advice should be 
reasonable given the workload involved and the moment of asking (timing).  An improved 
mentality should guarantee that the productivity of fellow workers is not subordinated to one’s 
own productivity and communication demands. Much could be improved if labour 
organisations are made aware of lost hours (CubeSmart, 2002). If a fellow worker’s lost hours 
would directly influence one’s own project budget the cost of a disturbing interruption would be 
quite evident (van Solingen et al., 1998). However productivity loss is difficult to measure: 
What would a person have realised if (s)he had not been interrupted during his/her work? 
Moreover not all activities fall in a budget category. Of course helping co-workers creates 
social capital, but the same social capital could be built when help would be demanded at a 
better timed moment. 
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Sending out the right signals: how many interruptions can you take now? 

A remarkable finding is that knowledge workers often hide in places where they will not being 
interrupted, for example working at home. For some reason or another, explicitly refusing to 
help a fellow worker is less acceptable. The rule of conduct in many organisations is often to 
always help fellow workers when they ask you so. To prevent misuse by others, knowledge 
workers must be assertive enough. The best strategy is to be as clear and explicit as possible. 
One can put a red lamp at the door, leave the office door firmly closed, leave a telephone 
unanswered or even switch it off. These are just a few examples of clear signals to be given: At 
this moment interruptions are inappropriate and disturbing. E.g., CubeSmart (2002) propose 
solutions for cubicle users. Another possibility is to allow fellow workers access to one’s 
electronic agenda so they can see the nature and importance of the activities one is being 
involved in. A category like time for lazy reflection is yet to be accepted among knowledge 
workers, although it could be very productive if they plan enough time free for reflection.  

Sending signals to distant colleagues 

A study of walking distances (Allen, 1977) made clear that office workers treat their colleagues 
at walking distances >30 m or 20 s much like they would treat workers at offices kilometres 
away. Walking past their office is generally not seen as an option, so media like telephone and 
email are used instead. 

----insert figure 11 about here 

The drawback of this mediated communication is that one does not perceive a fellow worker’s 
activities or interruptability. Instead the chance is taken to try e.g. a telephone call. For fellow 
workers within walking distance one’s bodily attitude and body language often clearly convey 
when an interruption is unwelcome. In Figure 11 we show the average walking distances for 
an institute we investigated. Note that average distances differ remarkably for different 
workers. Some are privileged while other are not in terms of physical reachability.  These 
workers are harder to meet face-to-face and miss a great deal of the subtle interaction among 
fellow workers and will be treated more like external persons. Here technological 
improvements might be of help.  

What technology can do: offer translucence and smartness 

As mentioned before computers/technology can be an important help for knowledge workers 
to better coordinate their activities (Boyer et al., 1998). Erickson & Kellogg (2000) propose to 
restore “social translucence” this way. This so called presence awareness has multiple 
connotations, ranging from the sense of being there, (IJsselsteijn & Riva, 2003) to one’s ability 
and willingness to communicate (Montgomery & Copeland, 2001).  

Technically, presence information is not more than a user state in the mediating system 
(Day et al., 2000). The possibilities for technology are not just restricted to information sharing 
like agenda sharing, but they can also include forms of activity sharing: When a knowledge 
worker is typing, or in a telephone conversation, or reading his email, any of these activities 
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may be signalled to his fellow workers as a sign that he is at his office but currently busy. The 
interesting question is how to give meaning to a knowledge worker currently not interacting 
with any electronic medium. In both cases interpretations can be false of course, but the belief 
is that many such indications of activities help you form a picture of one another and give some 
idea of presence and availability. Another source of electronically conveyable information is 
the location of knowledge workers. In a meeting room one has different matters on one’s mind 
than behind one’s desk or when one is outside the organisation.  

A very interesting approach has been followed in the NESSIE project (Prinz, 1999) 
where office workers could place their avatar at a virtual coffee corner to signal that they were 
in the mood for a chat and open for interruptions. The possibility to signal one’s activities and 
interruptability are becoming more compelling now that computers are turning into personal 
media allowing one to have access to a fellow worker’s presence information all the time. The 
underlying thought is that these personal media would allow knowledge workers to perceive 
and think in terms of one another’s accessibility and availability as a second nature and 
likewise update one’s own accessibility information whenever appropriate. Next to the existing 
desktop systems, two new developments are currently under way to convey personal 
availability information (Schmidt, 2002):  

•  Ambient telepresence (e.g. Gellersen & Beigl, 1999, Aarts & Marzano 2003) where 
changes in fellow worker’s availability status are subtly translated in changing patterns, 
colours or sounds in a surrounding soundscape.  
•  Wearable (Currently at least two companies, viz. Wapag.com and Splendo.com offer 
websites to Dutch users to relay web-based chat to c-html for telephones, whereas 
other companies offer solutions for Pocket PCs and PDAs) where such status 
information is available in an always on, always at hand mode. 

For the sake of developing new prototype systems for the latter category of wearable devices, 
we conducted this research to understand how knowledge workers communicate with one 
another and how they deal with interruptions, how they balance issues of work and private life 
and what they know, what they are used to and what they expect from new technologies.  

Usability of such systems is currently under investigation. New research prototypes are 
being proposed that combine electronic agenda information and instant messaging 
capabilities. A better view of each other’s availability is our primary main goal. We hope to gain 
a better understanding of one another’s time management.  The idea of these prototypes is to 
provide mobile workers with information which normally unavailable. In doing so, we may 
encounter the problem of what being online means when you carry an always on device with 
you. Therefore, location information and agenda information are considered essential 
ingredients for mobile presence applications.  
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5 CONCLUSION AND DISCUSSION 

It is an interesting question whether new technology will enable knowledge workers to deal 
with the many new media in a “post neurotic” manner. Communication is of essential 
importance to realise knowledge work (Brown, 1991) but it needs to be balanced with the 
nature of the work itself, the nature of the communication act proposed and the interests of the 
communication initiator and the communication target. These are context data that have to 
find their way into new generations of computer supported cooperative work systems and new 
generations of communication systems.  

•  e-work systems have to become more communication enabled and communication 
systems must be more work-enabled. 
•  sufficient translucence and smartness must enable users to make subtle use of the 
ever increasing set of media.  

The progress toward “instant communication” in MS Live Communication Server and services 
like MSN, Skype, and Nextel’s Push To Talk teaches us that “buddies” are willing to share all 
kinds of activity information to enhance presence awareness, from updates in blogs, Wikis, or 
intranets to photos, videos and the music that buddies are listening to.  A lot can be learned 
from a number of pilots conducted in the Dutch Freeband research programme 
(www.freeband.nl) which also encompasses projects focussing on knowledge work, such as 
B4U. In these pilots, users test prototypes of new mobile computing applications. Next to 
white-collar worker pilots other domains are addressed such as health care, emergency 
services, and services for consumers and business users. These contexts differ in 
commitment and desired dependability. In health care, interruptions can be very pressing and 
interruption handling must be very professional. For consumer services, on the other hand, 
comparable interruptions will not work. There more subtle methods of customer approach 
must be tried. We do expect, however, that these different work contexts, white collar, health 
care, emergency services, and business and consumer services will also show common 
characteristics: all cases deal with people using more or less comparable (wearable) devices 
and switching between several roles during the day. As a next step in our investigation, we will 
try to extend our Instant messaging pilot toward larger user groups and to mobile users. In 
these cases issues of availability are of growing importance. 
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Figure 1. Business processes and communication reinforce one another 

 

 

 

Figure 2. Strategies to work without being disturbed 
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Figures 3, 4 & 5. Locations where the mobile phone is used to call (3) and to be reached (4), 

and locations where the phone calls are unwelcome (5) 
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Figure 6. Emails sent and received per day 

 

 

Figure 7. Activities performed using instant messaging 
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Figure 8. instant messaging creates communication networks 

 

 

activities in e lectronic agenda

0 20 40 60 80 100

personal af f airs out side of f ice hours

personal af f airs (e.g. dent ist )

f amily care 

planned individual work

at t ending conf erences

brown bag meet ings

ad hoc meet ing 

ext ernal meet ing

of f ice meet ing

% o f  r e po nde nt s ,  % o f  o bs e r v a t i o ns

r epor ted

obser ved

 

Figure 9. activities placed in the electronic agenda 
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Figure 10. Strategies to reach a colleague 

 

 

 

Figure 11. Offices in the investigated workplace ordered according to average walking 

distances and the number of nearby “neighbors” in the 20 s zone 
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