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Abstract. The job demands and contents of knowledge workers were explored. 
The data was collected in three phases: first, each member filled a self-
observation diary for seven days, second, each employee was interviewed 
individually, and, third, a workshop was organized to validate the observations 
and to create ideas for the development of work. The study shows that around 
40 per cent of total work time is used in solitude doing tasks requiring 
concentration. The social network of employees is still wide, consisting of tens 
of people. They are contacted virtually and face-to-face. The work is pretty 
virtual and mobile. The study also found that the work itself is blurred. People 
work both in solitude, asynchronously with others, virtually online and in face-
to-face collaboration with others. 
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1   Purpose and Research Questions 

This case study is aimed at deepening the understanding of mobile and distributed 
work. The main precondition of a distributed team’s work is collaborative 
communication. Therefore, it is critical to find out to what degree physical, virtual 
and mental/social spaces support full communication and collaboration in a network 
of people doing project work that requires problem-defining and -solving abilities, as 
well as creativity. The research questions of the study are: 

- For what purpose (task), how (mode of communication and collaboration) and 
where (place) and with whom (network) do mobile employees act and communicate?  
- How do physical, virtual and mental/social spaces support, or how should they 
support, the team in its work?  

2   Frames to Analyze and Describe Multi-locational Work 

A specific system theory, the activity system approach is used as the methodological 
guideline for the analysis and description [9, 10, 11]. In the approach, work is studied 
as a system consisting of a subject using tools to process objects of work in a working 
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context. Activity systems in working contexts are goal- and interest-driven entities, 
which aim at fulfilling given or self-set tasks and assignments. Work is realised 
through purposeful object-oriented and/or communicative actions often in 
collaboration with others. Subjects, as actors, are social and cultural entities such as 
individuals, pairs, groups, organisations, and networks. They use both concrete and 
mental tools to work on their objects in their respective environment, which can be 
characterised by its degree of complexity. The objects of work are manifested as self-
set and given assignments, tasks, and goals related to them. In addition to goals, a 
driving force can be an interest without any exact goal, but one, which does, however, 
create joint actions. Because of the systemic nature of work and working, the concepts 
like “virtuality” and “mobility” are just aspects of activity systems.  

The working contexts can be outlined both from the individual and collective 
perspectives. From the individual point of view, each individual exists in a 
psychological field of forces that determines and limits his or her behavior. This 
implies and underlines the meaning of personal perceptions and interpretations of the 
contexts-in-use. Lewin [6] called this psychological field the “life space”. It is a 
highly subjective “space” dealing with the world as the individual sees it. “Life 
space” is, however, imbedded in the objective elements of physical and social fields. 
As “life space” describes individual contexts, the concept of “ba” [8]1 focuses on 
shared contexts, which is useful for differentiating various spaces in collaborative 
work. Ba refers to a shared context in which knowledge is created, shared and utilized 
by those who interact and communicate there as often happens in knowledge work. 
Ba unifies the physical space, such as an office space, the virtual space, such as e-
mail, and the mental or social space, such as common experiences, ideas, values, and 
ideals shared by people with common goals as a working context. The workplaces 
that virtual mobile employees use are analyzed in the following sections by using 
these shared space-categories (Figure 1). 

Physical spaces The physical environments that employees use for working are 
divided into five categories: (1) home, (2) the main workplace (“Main office”), (3) 
moving places, such as cars, trains, planes, and ships, (4) a customer’s and partner’s 
premises or own company’s other premises (“other workplaces”), and (5) hotels and 
cafés etc. (“third workplaces”). The use of physical places can be described by 
different indicators, such as their distance from each other (near – far), their number 
(one – many), and the frequency with which they change (seldom – often). The 
indicators are then used in modeling various types of distributed and mobile work 
units. A physical place itself can move, for example, a car, a train, or an airplane. This 
type of working in many places is called multilocational work [7]. 

A virtual space refers to an electronic working environment or virtual workspace or 
collaborative working environments. The internet and intranet provide a platform for 
working places for both simple communication tools, such as e-mail, and complex ones, 
such as collaborative working environments, which integrate different tools like e-mail, 
voice, videoconferencing, group calendar, chat, document management and presence 
awareness tools. The use of virtual workspaces can be analyzed and described by focusing 
on connections, devices and services and on their purposes, functionality and usability.   

                                                           
1 ’Ba’ roughly means ’place’. The concept was originally proposed by the Japanese philosopher 

Kitaro Nishida (Nishida, K. An Inquiry into the Good, 1921) and further developed by 
Shimizu (Shimizu, H. 1995, Ba-principle: new logic for real-time emergence of information, 
Holonics, 5, 1, 67-79.) (See Nonaka et al., 2000, 14). 
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Fig. 1. Types of workspaces in multi-locational and virtual work [12] 

The combination of physical work settings and virtual space has been called a 
“workscape” [4]. The term “workscape” refers to the “layers of where we work”, i.e. 
the constellation of  (1) real and virtual work settings, i.e. furniture + IT, within (2) 
particular spaces, i.e. meeting rooms, project areas, cafés etc., that are, again, (3) 
located in a specific environment, i.e. office building, city district, street, home, 
airport, bus etc. They together form a hybrid work environment. 

A mental/social space refers to cognitive constructs, thoughts, beliefs, ideas, and 
mental states that employees share. Creating and forming joint mental spaces requires 
communication and collaboration, such as exchanging ideas in face-to-face or virtual 
dialogues. Mental/social spaces are usually studied by collecting individual 
perceptions, attitudes and conceptions, and then analyzing their contents. Network 
analysis is also used to show the relationships of individual members like “liking” and 
“not liking” or “helping” or “not helping”. 

3   Methods and Data 

Object of Analysis The core group (MO) of mobile employees consists of people 
employed to promote the mobilization of a company businesses [5, 12]. MO has its 
extended group, people with whom they are working for their clients (Figure 2). 

MO
core group
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Internal clients
Partners

MO
core group

Extended group

Internal clients
Partners

 

Fig. 2. The MO Team and a sketch of its network 
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Collection of Data. The data was collected in three phases: first, each member filled a 
self-observation diary for seven days, second, each employee was interviewed 
individually, and, third, a workshop was organized to validate the observations and to 
create ideas for the development of work. In addition, each participant was asked to 
save the messages sent and received by the different media.  

Analysis of Data. First, the overall view of a working day and a week was formed by 
analysing the diary data at the individual and day levels. Second, the task contents and 
the forms of asynchronous communication while working in solitude were analyzed. 
The task contents were grouped following the generic knowledge task categories 
presented by Harrison et al. [4]. In addition, the complexity of tasks, i.e. their 
cognitive requirements, was described by categorizing them from “routine tasks” to 
“creative tasks” based on Hacker [3]. The frequencies of different forms of 
asynchronous work-related communication, i.e. e-mails, SMS, MMS and 
communication chains, e.g. one-to-one chat, were counted and the purposes of their 
use described. Third, the frequencies of synchronous meetings and their purposes 
were categorised by using the list of generic co-operative tasks [1]. Fourth, the 
physical spaces in use during the working week were analyzed by using five 
categories as described above. Time used in each place was counted, and the route 
during the working week was described. Fifth, the information and communication 
(ICT) tools used were first listed by person and then summed up to describe the whole 
tool set of MO members.  

4   Working Spaces of a Mobile Team 

In all, employees worked in physical solitude, on average, for 22 hours of the average 
total weekly working time of 52 hours. Working days were “blurred”, meaning that 
when working in solitude as well as when working with others employees were often 
interrupted by virtual collaborative and communicative actions. Other events like 
official and ad hoc face-to-face meetings, lunch and coffee breaks, moving from one 
place to another and family affairs interrupted the day’s run as well.  

The workday of employees is seen as a series of work and communicative actions 
as episodes taking place in hybrid workspaces that are imbedded mixtures of physical, 
virtual and social settings. The settings are, in practice, intermingled and change 
dynamically as an employee during the day flexibly moves from one episode to 
another working some time physically alone in solitude and then with many others 
face-to-face. Working in solitude does not mean just “working alone in privacy”, 
because working is affected either by self-initiated virtual outgoing contacts with 
others by phone and online chat, or externally by an incoming flow of requests and 
questions by e-mails and text messages. This is a transitional stage between deep 
concentration in flow and fully social polyphonic events, which is referred to here as 
the stage of “pseudo-privacy” [2]. It was also found that, at the other end, in large 
face-to-face gatherings, the mode of working returned to that of “working alone”, e.g. 
writing documents and reading and sending e-mails while sitting in the meetings.  
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4.1   Forms and Contents of Asynchronous Virtual Communication 

In all, the five respondents received, trashed and sent 1239 e-mails during the week in 
question. E-mails were considered to work best in exchanging information and 
opinions and worst in creating ideas, problem solving and getting to know each other. 
There were some doubts as to their usefulness for persuasion, bargaining and 
resolving disagreements. Disagreements were resolved to some extent by e-mails, 
however, it was remarked that resolving disagreements was easier to do face-to-face. 
The problem of e-mails is their number.  

 
Fig. 3. An example of simple ego-centric SMS message chains of the respondent D during one 
day (KK = mr. Karl Kirman, LJ = mr. Larry Jaatinen, and JR = mr. Jack Richman) 

In all, 121 SMSs were received and sent during the week. SMS was used for 
asking and answering detailed questions, exchanging information, e.g. “Where are 
you”, “Which room we meet in?”, informing, e.g. “The call is postponed due to 
meetings”, reminding; confirming; suggesting, checking flights, getting information, 
e.g. “Weather forecast in Singapore”. It is noteworthy that the use of multimedia 
messages (MMS) was rare among the respondents; only two instances when MMS 
were used were reported. This raises the question about their role and benefit in work.   

Exchanging e-mails often develops as a communication chain (Figure 3). All kinds 
of communication chains are used: from very short-cycle chains where several 
messages are exchanged in a couple of minutes, chains lasting couple of hours, and 
communication chains lasting weeks and even longer. The throughput time of a 
matter in a chain may be even months. The mixture of media used in a chain may also 
vary from one media to multimedia use. For short-cycle communication chains, it is 
usual to use the same media, for example SMS.  

4.2   Forms and Contents of Synchronous Virtual Communication 

The data shows that, during the observed week, the most frequently used media for 
real-time communication were individual calls and small official and ad hoc face-to-
face meetings. Most respondents also used chat and call conferences on daily bases. 
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Most employees also had large teleconferences during the week. No one reported 
having videoconferences. The usefulness of teleconferences seems not to be good for 
creating new ideas, problem solving and resolving disagreements. It was mentioned 
that teleconferences work well when all participants participate virtually, but that 
problems occur when only part of the participants take part via telephone.  

Online chatting was quite popular. It was used mostly for quick checking. It was 
said to suit arguing and small problem solving very well. It was also used for 
exchanging information and opinions, sometimes also for generating ideas. Some had 
also used it to get to know somebody, bargaining and persuading clients, and even 
resolving disagreements. Problem solving was accomplished a lot during chat: 
someone asks something and then people start discussing the matter. Often along with 
problem solving, people also generated new ideas.  

Small as well as large teleconferences were mostly used for exchanging 
information and opinions. Often teleconferences were supported by online chat and 
documents were shared and handled. The use of persuasion, bargaining, problem 
solving and generating ideas was rated low. In brainstorming you need to move and 
draw, it was said. Teleconferences do not support these requirements.  

4.3   Forms and Contents of Synchronous Face-to-Face Communication 

Face-to-face meetings with teleparticipants were organized fairly often. Quite 
unanimously, interviewees remarked that these meetings with with a number of others 
participating through teleconference did not work well. 

Small face-to-face meetings were very popular and successful. They were 
especially used for exchanging opinions and information and for persuasion. In fact, 
they were used for all of the purposes categorized earlier. It was said that one-to-one 
meetings were for deep discussions, problem solving and creating ideas.  

Larger (2-4 people) meetings were used mostly for collaboration. They seem to be 
best for problem solving and generating ideas. They were also thought to work well 
when exchanging opinions and information. Eventually they could also be used for 
bargaining. Small official face-to-face meetings were also sometimes used for 
generating ideas (meetings aimed at planning), sketching and writing.  

Large meetings (5-10 participants) were used for exchanging information, though 
it was often seen to happen one-sidedly. They were also for lobbying (persuasion) and 
sometimes getting to know others.  

Really large meetings (more than 10) were mainly used for distributing 
information and exchanging opinions, sometimes for self-presentations of new 
employees. Another type is a large meeting, where something is shared, and opinion 
or advice is asked. In large meetings, persuasion and lobbying were also seen to 
occur. A kind of paradoxical thing seems to happen in large meetings: people start to 
work “in solitude” instead of collaborating together. In large meetings, people start to 
concentrated on own tasks and work asynchronously: reading and sending e-mails and 
SMS, chatting, reading documents, and writing them.  

One-to-one ad hoc meetings were used for exchanging information and opinions 
and for problem solving. They usually started from exchanging opinions and 
information. They were often arranged to check the status of some project. They were 
said to easily change into problem solving and drift into decision-making. In official 
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meetings, specific tasks were dealt with, but in ad hoc meetings things were taken to 
another level (“meta level”). Larger ad hoc meetings (3-5 participants) were said to be 
more problematic. They were more difficult to arrange, as people were so busy and 
distributed in different places.  

4.4   Multi-locational Work and Moving Around 

The employees worked in company’s premises 55 per cent of their total working time. 
After the main office, home was the most used place. The use of home for work 
varied from eight per cent to 61 per cent.  

The work of the interviewees was multi-locational and mobile on several levels: 
interviewees traveled once in a while, for example, to Boston, Dallas and Singapore. 
However, most traveling took place in Finland, especially around company’s 
premises in the metropolitan area. There was also micro-mobility in the main office’s 
meetings rooms and corridors. In addition, airports, shops and even a doctor’s waiting 
room were mentioned as working places. 

Interviewees moved a lot inside the main office. “Office” was considered to be the 
whole main office complex, the campus. It was the place to meet other people. Most 
of the meetings took place there, but also the company’s main building was used a lot. 
The study revealed that half of the time was used in meeting rooms. Auditoriums 
were used as places where you can sit either as one of the audience or you may 
participate more actively. Calls were made in flexi-spaces and corridors. Interviewees 
mentioned that speaking and calling in flexi-spaces were problematic because of 
causing interruptions to others’ work. Café or tea machines, corridors, rest rooms, 
sofa corners and elevator fronts were used a lot.  

There were not many comments on working in moving places. Sometimes calls 
were said to be made in cars and taxis. Phone calls in public transportation were rare 
because of business security reasons. Short trips in busses were utilized to read and 
send e-mails. Airplanes and airports were used too, while coming back from long 
journeys. Interviewees mentioned that during a flight it was a relief to do some work, 
on documents, for example, or answering mails to send them after landing. 

There were several references to home as a workplace. Home was thought to be the 
place where one could concentrate on demanding tasks. The possibility of working at 
home was considered to be an advantage, but it was also seen to cause difficulties in 
separating work and family life.  

“Third places” like cafés in cities, shops, and university premises were mentioned 
and evaluated only seldom. It seems that they are not in very general use. Some also 
mentioned nature as a place for thinking. 

4.5   ICT Tools in Use 

The virtual environment in use was versatile. Table 1 shows the interviewees’ 
description of their ICT tools, their usefulness and ideas as to how to improve the use. 
Basically, the tool set for everyone was standard. Chat, laptop and e-mail were 
mentioned as the most beneficial. On the other hand, it was mentioned that improving 
employees’ competencies could develop their use.  
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Table 1. Media in use, indispensable media and ideas to improve media use 

Media in use Indispensability  Ideas to improve 
- Basically the same 
standard tools. 
- Phone (calls, sms, 
smash, push, e-mail, chat, 
intranet, internet, contacts, 
calendar), laptop (e-mails, 
power point, sametime 
chat, teleconference, 
online presence, 
Trackview, Lotus Notes-
based Teamroom for 
documents, intra- and 
internet, mindmap, hour 
reporting, MsOffice), 
paper documents, PostIt, 
Locus magazine, Irma for 
showing slides with 
phone.
- Most people have a 
home office connection. 

- It depends on what you 
are doing. For making 
things happen, chat is the 
number one. Although 
other person is in a 
meeting, by using chat 
you can manage things. 
Chat is unnoticeable. 
Nobody waits for long 
answers, just quick ones. 
Instead of putting things 
into mailbox, it is good. 
-  If PC is taken off, 
everything becomes 
paralyzed. 
- E-mail is the best and 
worst media: quick, 
multifaceted, mobile 
access but used too much. 

- E-mails are used too much. 
Instead all the material could be 
put to Teamroom and the e-mail 
would just include links.  
- There are too many meetings. 
Because e-mails are used so 
much, other tools are suffering. 
- Needs for videoconference if 
properly arranged. It is a 
hindrance to get opposite side to 
right place. 
- Centralized calendar is a 
problem, because you cannot 
know where the others are, and 
traveling may take some time. 
- Virtual meetings tools should be 
more flexible. 
- Communication tools are not 
problems as such; people just do 
not know how to communicate.  

5   Discussion 

The job contents of the employees are demanding both cognitively and socially. 
Around 50 per cent of the work includes thinking and creativity demands. So, team 
members can be genuinely called knowledge workers. Around 40 per cent of total 
work time is used in solitude doing tasks requiring concentration. The social network 
of employees is wide, consisting of tens of people. They are contacted virtually and 
face-to-face. During seven days, each person received and sent 24 SMSs, had 26 
small and large face-to-face meetings, worked in solitude 35 times, received and 
dialled 29 calls, and received, sent and trashed 248 e-mails on the average.  

The study revealed that MO members’ work is pretty virtual and mobile. The work 
MO members do is not tied to any one location, nor is it tied to any specific time. 
Work is done at the main office, company’s other premises, home, sometimes in 
public spaces, in cars, and, for instance, in the offices of clients and colleagues. Work 
starts early in the morning, and often the days end with some work-related tasks late 
in the evenings. Many work on Sundays too. 

The study also found that the work itself is blurred. People work both in solitude, 
asynchronously with others, virtually online and in face-to-face collaboration with 
others (Figure 4). All are essential for success of work, but contrary to the traditional 
thought that these modes of work can be separated. It is rather difficult to separate 
working in solitude from collaborative work. Working in solitude might mean virtual 
asynchronous collaboration with others and presence in collaborative meetings may 
be used to write some documents in solitude. Thus the nature of work seems to have 
become all the more blurred at several levels.  
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Fig. 4. A workday is a mixture of working spaces 

The employees worked on the company’s premises 55 per cent of their total 
working time. Only one of the employees worked more than 50 per cent of the time at 
the main workplace, and another one more than 50 per cent at home. Home was the 
most used place. The use of home for work varied from eight per cent to 61 per cent. 

Employees are multi-locational and mobile at several levels. Some of them were 
mobile at the global levels, very often they were Campus mobile, visiting different 
sites of the extended enterprise, and they were micro-mobile in the main office’s 
meetings rooms and corridors. Travelling itself, especially between company’s 
offices, was considered a nuisance: necessary but uncomfortable and unproductive. 

One of the aims of this study was to explore how spaces, ICT and human resources 
manage to support the contemporary work of employees. It was found that, at the 
moment, people doing virtual and mobile work experience challenges that these 
support functions could – and should – address. Open space offices did not allow 
people to concentrate properly, thus home had become an important place for work 
that demanded concentration. The spaces that enable both concentration on individual 
tasks as well as on collaboration are needed. It was also mentioned that virtual 
collaborative working environments could be further developed to better support real, 
virtual and mobile work. At the moment, proper videoconference facilities are not 
available and there are some problems having successful teleconferences, especially if 
some participated virtually and others face-to-face. Also, the new blurriness of work, 
diffusion of work into different places, different times and different networks were 
considered troubling at times. There was no clear difference between working time 
and leisure, and thus it was thought to be difficult to really relax and forget work-
related issues. As work seemed to dominate the week of mobile employees, some 
clear guidelines for alleviating stress and managing new kinds of work were needed.  
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