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For 95 years Telektronikk has presented devel-
opments within telecommunication. Exciting
years I am sure they have been to all profession-
als involved.

Since long ago the global telecommunication
networks became the most intricate and large-
scale human inventions ever. And the complex-
ity continues to grow! The objective has always
been to make any user able to communicate
with any other user no matter the location in the
world. Be it war or peace, diverse equipment
and networks, procedures, or age of equipment,
cultural or political divisions – communication
should make its way over the globe, space,
oceans and land masses. Co-operation has
always been a key issue.

Amazingly, it always worked! Because highly
skilled professionals did their job in a visionary
and responsible manner.

Such people write the articles you find in Telek-
tronikk.

Telecommunication developments have always
made great impact to the way we organise our
way of living – be it work or private family life.
Looking back – and summing up – I dare con-
clude that the telecommunication progress has
contributed to a better world. Let it be so – also
in the future. Telektronikk will continue to ex-
plain to you the telecommunication basics of
that future.

Telektronikk portrays the achievements of Nor-
wegian professionals and their international co-

operative partners. Our idea of presenting their
material with an educational approach has
caught on. In fact, from all over the world!
Outside demands for some feature editions
have occasionally reached unparalleled heights.
Although such feedback has given those of us
working with Telektronikk a good feeling, not
everybody out there could possibly receive a
paper copy.

To our readers: I hope you have benefited from
reading features addressing your personal area
of specialisation, and enjoyed looking into other
areas that are – believe me – as interesting as
yours.

To our authors and guest editors: Thank you for
producing enlightening features and articles that
educate us and everybody else interested in the
fascinating principles, structures, and develop-
ments of telecommunications.

To our editorial board and Telenor: Thank you
for a mature philosophy and strategy behind the
production of this publication – together with
the necessary funding – all vital components in
making Telektronikk one of the few stable
‘rocks’ to hold on to for professionals busily
providing the world with new developments.

To our editorial staff: Thank you for an ex-
tremely efficient way of producing this pub-
lication over the years.

And to new contributors to future issues: Wel-
come to our long list of skilled professionals
who experienced the feeling of making really
difficult concepts understandable to others.
The feeling was good!

Enjoy the rest of 1999 with this issue of Telek-
tronikk, and happy new year 2000.
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Telework has gradually been
implemented in the language as a
term describing work conducted
at a distance (from Greek: tele =
distance) to the employee or reg-
ular workplace, supported with
information and communication
technologies (ICT). The concept
has its corresponding word in
most languages, and in the
Anglo-American language tele-
work is used together with terms
like “distance work”, “telecom-
muting” or “remote work”.

Although the term telework has
turned out to be difficult to define
in a precise way, the idea
of working at a distance with the
help of telecommunication tools
is not new, but has actually been
a recurring theme at least since
the beginning of the century. In
1889 the popular science fiction
author Jules Verne described the
collaboration between a news-
paper editor situated in Paris, and
one of his journalists located in USA in the book “One Day in
the Life of an American Journalist” (1889). As a communication
tool, they used a “screen medium” to talk to each other and to
distribute written information.

Approximately fifty years later the famous mathematician Nor-
bert Wiener in his book “The Human Use of Human Beings:
Cybernetics and Society” (1954), speculated on how progress
in the science of the information technologies could make the
transportation of the bodies redundant, as more work could be
managed by distribution of information instead of matter. He
envisioned how an architect could instruct the building of a
house on the other side of the Atlantic Sea, using an “Ultrafax”,
a device that “communicated information alone”. Wiener actu-
ally stole a march on Nicholas Negropontes famous slogan of
“being digital” when he stated that: “the bodily transmission of
the architect and his documents may be replaced very effec-
tively by the message transmission of communications trans-
missions that do not entail the moving of a particular matter”.

Jules Verne and Norbert Wiener’s ideas sprung out of fascina-
tion for the new technology of their time. But as the 21st century
came of age, there were several social scientists and futuristic
writers who recognized how the information element seemed to
move in the forefront in the labor process, giving new opportuni-
ties for conducting work at a distance. It also became more and
more obvious that computers and telecommunications were
going to be absolutely central for the future work life, as well as
almost every other area of life. During the 1960s, 70s and 80s,
the visions of a future society closely connected to the develop-
ment of information and telecommunication technologies, was
more thoroughly described by authors such as Daniel Bell, John
Naisbit, Yoneji Masuda, Jack Nilles and Alvin Toffler.

In the early 1980s Alvin Toffler presented the probably best
known scenario of a more telework-oriented society, in the book
“The Third Wave” (1980). In his view the home would soon

appear as the place to work for
most of us, due to the new com-
munication technologies and net-
works. In the 1980s his term of
an ‘electronic cottage’ became
the symbol of the way telecom-
munications would restructure
the work-life, and our private
lives as well.

These glimpses illustrate how
“working at a distance with com-
munication devices” for a long
time has been a fascinating idea
in the borderline between popu-
lar culture and more scientific
writings. The idea of moving
work to people, instead of people
to work, has been a recurring
theme in this vision.

However, during the last 20 – 30
years there has been a major
change in this picture: As late as
the 1980s telework appeared as a
rather vague vision, associated
with the futuristic movement of

its time. Now, 20 years later, telework no longer represents an
abstract idea or a vague vision. On the contrary; to conduct
work in other places than the traditional head office, with the
support of communication tools, has become a daily habit for
millions of employees in Europe, USA and other industrialized
parts of the world. The typical jet-set journalist of our time,
sending and receiving information back and forth to their editor
with the help of a lap-top and a modem, is in fact a materializa-
tion of Jules Verne’s early vision.

For the telecom businesses this has of course meant a new and
fast evolving group of customers, situated partly in the residential
and partly in the business markets. Meeting the demand of this
group is clearly a significant challenge for all telecommunication
operators. For the researcher in this area, however, this has meant
that it has at last been possible to conduct empirical investigations
of larger groups of teleworkers, not only stand-alone case studies,
theoretical discussions, and predictions. The impact of telework
on the individual or implications for the larger society can now be
studied with a new set of real life evidences.

The articles presented in this volume reflect this important
change, as they are all based on empirical research on telework-
ers and their organizations. Analyzing the evolution of telework
from a multitude of angles, the authors provide exciting insights
and reflections on how telework affects the individual and so-
ciety, and vice versa. But even if the contributors are relating
their writings to genuine empirical findings, they are also giving
hints on what the future workplace might look like. To me, this
balance between present situation and future possibilities,
appear as a fruitful and exciting approach to getting an under-
standing of the phenomenon of telework.
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Telework has become a common element
in the public debate on the future of work
over the last two decades. A brief look at
the literature shows that telework has
been proposed as a potential solution to a
long list of societal, commercial and indi-
vidual challenges and needs, including:

• To make firms more attractive and
‘family-friendly’;

• To reduce traffic congestion;

• To give individuals more flexibility in
their work;

• To reduce stress related to commuting;

• To strengthen local communities and
families;

• To provide work for employees in
rural areas;

• To give disabled people better possi-
bilities to join the labour market;

• To give enterprises access to employ-
ees from other geographical areas;

• To reduce office expenditure;

• To reduce fuel expenses;

• To reduce air pollution;

• To facilitate concentration work.

This list is not comprehensive, but it
illustrates how the topic of teleworking
relates to different causes, interest
groups, and political camps. As there are
arguments making telework interesting –
or threatening – for individual employ-
ees, organisational developers, environ-
mentalist, transport planners, self-em-
ployed and even unemployed, it is clearly
misleading to assume there is one tele-
work debate. On the contrary, there are
several debates with different partici-
pants, problematics, and measures for
what makes telework relevant, interest-
ing, successful or even harmful.

In this introductory article we will give
an outline of telework debates as well as
factors that have been central to the inter-
est for this field, and some important
challenges ahead. We will however first
pay some attention to the concept itself.

1  Coming to terms with
telework

The heterogeneity of the discussions
explains to some extent the large number
of concepts that are used to describe the
phenomenon. In addition to telework,
terms like ‘telecommute’, ‘flexible

work’, ‘home office’, ‘distance work’ are
often used in a synonymous way, even
though they may also refer to particular
ways of doing telework.1) Much effort
has been put into finding a single, unify-
ing definition of telework (or whatever
one prefers to call it), while others have
argued that it probably would be better
to introduce and strengthen a conceptual
differentiation. In general it is recognised
that it is probably impossible to agree
upon one single, precise definition. We
are still in the same situation as described
in a review some twenty years ago, which
stated that the concept is fuzzy, and that
it is even doubtful whether it is possible
to construct a definition, based on exist-
ing conceptual and statistical categories
(see Huws et al., 1990).

The fruitfulness of gathering such varied
research themes under one definition will
depend on the chosen research questions.
For a number of purposes, there are good
arguments for bundling together some-
what varied work practices under one
overarching concept like ‘telework’ since
it is necessary to establish some common
understanding of the field before intro-
ducing conceptual differences. In this
collection of articles we take a pragmatic
approach to the question, recognising
firstly that telework is a very broad con-
cept, covering multiple ways of organis-
ing work, and for several motives. Sec-
ondly, we find that there are good rea-
sons for establishing a general under-
standing of the “core elements” in the
discussion. We will discuss this a little
bit further later on in this article. Thirdly,
we argue that being explicit in a substan-
tial sense when talking and writing about
telework, is more important than a spe-
cific chosen concept. This can prevent
typical quasi-discussions where, for
instance, one party criticises home-based
work dictated by the employer, while the
other party defends voluntary telework
one or two days a week.

What are the “core elements” in the con-
cept? A central characteristic of tele-
work, as we apply it here, is that it refers
to work tasks performed on a distance
from the premises of the employer. The
chosen work location may be the (tele)-
worker’s home, or other places like a
telework centre, a hotel room, a public

place, a car, or combinations thereof.
Thus, the geographical distance is the
most important aspect, not the particular
location of work.

Bearing in mind that ‘telework’ refers to
the execution of work tasks is helpful for
distinguishing telework from related phe-
nomena like ‘distance education’, ‘elec-
tronic commerce’ and ‘teleshopping’.
However, the borders between these con-
cepts are not absolute. For instance, the
much debated merging of private and
work life makes it sometimes hard to tell
if one is working or doing leisure activi-
ties. In a similar way modern education
and working will often be intertwined in
the modern ‘learning organisation’. The
focus on telework as ‘work’ should not
make one neglect the connections and
intersections between work, education
and leisure.

The use of information and communica-
tion technologies (ICT) like computers,
modems and telephone-lines is often
included in definitions of telework. In
our view ICT are important devices and
tools helping the employee perform work
tasks and communicate with employer,
colleagues and customers, irrespective of
their location. However, one should be
aware of the fact that there are also non-
technological solutions to this problem,
like physical meetings, carrying books,
papers and diskettes, and using the mail.
Further, there may be periods when ICT
tools are not used at all, or when there is
a shift between old and new tools. In our
opinion one should be careful to hold too
strictly on to the criteria of using some
specific type of technology.

2  Why is telework (still)
on the agenda?

What are the driving forces behind the
strong interest for telework? Firstly it is
clear that developments within informa-
tion and communication technologies
have been crucial for the interest, making
it possible to perform work tasks at
almost any chosen location, with com-
munication technologies bridging geo-
graphical distances. At least four recent
improvements should be highlighted in
this respect:

• Development of mobile communica-
tions;

• Development of the Internet;

• Development of ISDN;

Telework research: Setting the scene
J O H N  W I L L Y  B A K K E  A N D  T O M  E R I K  J U L S R U D

1) Norwegian concepts include fjern-
arbeid, telependling, telearbeid, mobilt
arbeid and distansearbeid.
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• Development of broadband telecom-
munication networks.

‘Communication’ refers no longer pri-
marily to audio-based communication,
but includes communicating with elec-
tronic documents, and with visual media
like videoconferencing. The rapid merg-
ing of telecommunication and computer
technology during the last 20 years has
made exchange and storage of electronic
files a common characteristic of modern
work life. It is difficult to over-estimate
the importance of the shift from paper-
based correspondence and archives in
traditional organisations. If you are
working on the computer at your ordi-
nary work place, and if you are using e-
mail to exchange information, the
options for performing work activities
outside a central office are good.

Of course, some occupations and work
tasks depend on physical contact with
customers and clients, for instance
employees in hotels, hospitals, restau-
rants, etc. However, the general trend
seems to be that in a number of occupa-
tions, more and more work tasks may
be performed at a distance from the
premises of the employer. A much cited
author stated in the early eighties that
telework is particularly suited for those
with a “low need for communication
towards colleagues and managers”
(Olson, 1989). As electronic mail and
access to the Internet have become al-
most omnipresent for most white-collar
work, this criterion is hardly that relevant
anymore.

Technological development is but one
aspect that explains the renewed interest
for telework. A general change within
organisational practises that support
more flexible types of work is probably
equally important. This includes firstly
management ‘paradigms’ focusing on
results and mutual trust more than de-
tailed work process control and work
process location. Prominent examples
are project-based organisations and other
organisational forms emphasising auton-
omy for the participants, and manage-
ment philosophies like Management by
Objectives. Similarly, organisations that
work in a global environment with a high
degree of co-operation between dispersed
departments tend to be positive toward
telework. This points to a more general
shift in the structure of the workforce
where information-based work and
knowledge-production becomes more
important than traditional industry (cf.

Bell, 1973; Lyon, 1988; Webster, 1995).
This shift towards a knowledge economy
is in itself a central motivating factor for
the increased use of telework. As more
work becomes centred on the gathering,
production or distribution of information,
location becomes more irrelevant.

In addition to the organisational factors,
aspects related to workers’ private lives
have also propelled the increasing inter-
est for teleworking arrangements. A
major change in many western societies,
including Norway, is the growth of
female employers in the work force. The
double-income household has become
the most common household structure
during the last 10 years, causing a need
for more flexible options at work. The
increasing interest for more flexible work
alternatives has been supported by house-
hold surveys over the last years. Further,
there are studies that stress the impor-
tance of looking at work efficiency in a
broader context which includes the
employees’ total ‘quality of life’ (Van
Sell, Jacobs, 1994; Dixon, Webster,
1998). Thus, some enterprises have been
advocates for less stressful working envi-
ronments, with more time for family
activities.

Finally, it should be mentioned that tele-
work has been promoted strongly by
commercial interests like ICT dealers,
furniture dealers, and others. During the
last years there has been a strong technol-
ogy-push through a series of marketing
campaigns selling solutions for the
home-office, both to the residential and
the business market. This has probably
increased the interest for trying out tele-
work among enterprises and employees
alike.

3  Telework traditions
– an overview2)

Turning to the academic discussions, the
theme of working at a distance has been
approached with a multitude of perspec-
tives and methodologies. The first sys-
tematical studies were conducted in the
early seventies by researchers in Califor-
nia. In a now classic study of the “tele-
communication-transportation trade-off”
(Nilles et al., 1976), telecommuting was
proposed as one solution for the oil-
dependent western economies. Aided by
communications technologies, the argu-

ment went, one might reduce road-based
commuting by working one or more days
per week at home, or in a neighbourhood
telework centre, thereby reducing travel
and traffic congestion, in particular in
urban areas. The focus here was on de-
veloping predictions based on economic
models. Later on, several pilot projects
were launched where work-related travel
and fuel savings were investigated em-
pirically (cf. JALA, 1990; Hamer et al.,
1991; Kitamura et al., 1990; Mokhtarian,
1991). The approach of seeing telework
as a substitute for travelling is still an
active and important field. As a result,
telework has been implemented in travel
regulation plans in The Netherlands and
in several states in USA (cf. Balepur et
al., 1997; Mokhtarian et al., 1995; Hen-
derson et al., 1996). Here, the economic
savings from a travel reduction will also
be supplemented by other advantages,
such as environmental benefits.

The travel-reduction approach to tele-
working was soon supplemented by other
perspectives. During the 1970s, the ques-
tion of re-locating work into the homes
was discussed as a major social innova-
tion. Best-selling books like The Third
Wave (1980) by Alvin Toffler forecast
that the home would become the work-
place of the future. The motivation for
establishing teleworking schemes was
here linked to the “reunification” of the
nuclear family and the development of
more lively local communities. A num-
ber of psychologists and sociologists
were now drawn into the field, making
theoretical contributions and conducting
case studies. Most of these studies
proved to be rather sceptical, either
towards the iedea, or towards the alleged
benefits of teleworking (cf. Renfro, 1985;
Forrester, 1989). Some studies have also
indicated that female teleworkers had
lower levels of education, lower general
income and less flexibility in their work
than men (cf. Lie, 1986; Christensen,
1987), and several feministically oriented
social researchers formulated warnings
about how telework could represent a
“female trap”.

The teleworkers’ social situation remains
an important issue, and much research
still aims at exploring how telework
influences the ‘life quality’ of the
employee and his/her family (Büssing,
1998; Dixon & Webster, 1998; Van Sell
& Jacobs, 1994), and how the boundaries
between work and leisure are affected
(cf. Haddon & Silverstone, 1994; Nip-
pert-Eng, 1996).

2) This section builds on Bakke, 1997;
and Julsrud, 1996.
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During the 1990s the focus was increas-
ingly put on the organisations that were
implementing telework. Recognising that
telework is a question of organisational
design, the focus of many studies was on
how telework could (or should) be imple-
mented in different organisations. Re-
search in this field has also included
studies on barriers to implementation,
managerial styles, effect on workers’
efficiency, and evaluations of proper
and improper ways of using the techno-
logies.3)

The organisational approach has pro-
duced a large number of handbooks,
intended to guide managers and employ-
ees on technological as well as more
organisational questions for introducing
telework on a larger scale (see Gray et
al., 1993; Nilles, 1998; Bakke et al.,
1998). Viewing telework as part of an
organisational strategy has also intro-
duced a whole new set of theoretical per-
spectives. Contingency theory, action
research, media choice theory, social net-
work theory, actor-network theory, as
well as general system theory are among
the theoretical approaches that has been
applied (cf. Qvortrup, 1998; Limburg,
1998; Salaff et al., 1998; Julsrud & Ling,
1997; among other sources).

Another set of studies, connected to the
organisational approach, has focused on
co-operation within and between groups
consisting of one or more teleworkers.
Within the broad field of computer sup-
ported co-operative work (CSCW) a
number of studies have explored tech-
nologies and applications that support
telework or influence the workgroup.
Telework has in this respect also been
regarded as an element in “virtual organi-
sations” or new production regimes,
based on the exploitation of digital net-
works and computers (cf. Igbara & Tan,
1998; Harris, 1998).

A recent approach in studies of telework-
ing has been the “workplace design-
approach”. Authors like Becker and
Steele (1994) regard telework as one part
of a reorganisation of office work
through the reorganisation of the physical
space. While some see flexible office
design as a way of working more ratio-
nally and increasing co-operation, others
tend to regard it as simply a way of cut-
ting costs (Becker & Steele, 1994; Duffy

et al., 1993). A related theme is the
ergonomic challenges raised by this new
way of organising work (see Bakke,
1997).

This brief overview of approaches to
studying telework shows that the theoret-
ical perspectives have been broadened in
scope. Today, scholars in academic disci-
plines like economy, psychology, man-
agement studies, sociology, architecture,
media studies, transportation, geography
and informatics are all familiar with the
term telework, and they all give contribu-
tions to the field. The subject is truly
multidisciplinary, and this has also been
reflected in variations in methodological
preferences and use of empirical results
within the various traditions.

It should be mentioned that the subject in
question – telework – has been changing
during the last decades. In the study of
the telecommunications-transportation
trade-off (Nilles et al., 1976), telework-
ing centres, or ‘business centers’, was
given a prominent place, whereas home-
based teleworking got less attention –
although the authors referred to the
media awareness of home-based work.
Alvin Toffler (1980) forcefully formu-
lated the ideal of home-based telework-
ing in what he called the electronic cot-
tage. In later studies, home-based tele-
working comes to the forefront, alone, or
in combinations with office-based work
and mobile teleworking (see Nilles, 1998;
among other sources). The initial focus
on full-time homework has also faded
in favour of more focus on teleworking
some days a week. Thus, the term has
gradually been ‘adjusted’ to the way
telework actually is performed in today’s
organisations.

From its early beginnings, the discourse
on teleworking has had an international
orientation. The initial studies were done
in the United States, but very soon the
idea spread to other countries as well,
while deploying the US, and later the
British and Swedish experiences as in-
spirations (see Huws et al., 1990; Het-
land et al., 1989). Now, information pol-
icy documents like “the Bangemann
Report” promote teleworking, and the
goal has been formulated to reach two
million teleworkers in the European
Union by the turn of the century (Club de
Bruxelles, 1994). While being interna-
tionally inspired, one also finds national
characteristic traits. For instance, local
teleworking centres, or ‘telecottages’ have
been proclaimed as a Scandinavian solu-

tion, retaining the positive aspects of tele-
working, like short commuting travels and
presence in the local community, while
avoiding perils like isolation or an un-
favourable bargaining position relative to
the employer (see NOU, 1983:32; Hol-
loway, 1994).

4  The contributions
in this volume

The motivation behind this current issue
of Telektronikk has been to collect a
number of recent empirical and theoreti-
cal studies of telework from authors
based in several different countries. The
present papers demonstrate a variety of
focuses, methods and goals. Based on
well-developed theoretical frameworks
and on thorough empirical studies, they
demonstrate the necessity and fruitful-
ness of building a mosaic of focused
studies. Some articles studies individual
experiences, others networks of co-work-
ers or larger organisational units. What
they all have in common, however, is
that they use empirical trials and experi-
ences as a starting point for the discus-
sion of the potentials and limitations of
telework as a future way of work. Unlike
much of what is written on this topic dur-
ing the last decades, these contributions
are exploring new flexible work forms in
a systematic and critical way. They also
share a concern for the human aspects
related to teleworking. Even if the impor-
tance of the new information and com-
munication technologies is not neglected,
the target interest is on the user, not the
technology per se.

Section one in this volume includes two
articles founded on Norwegian experi-
ences with telework. Tom E. Julsrud dis-
cusses the development of home-based
telework in Norway in the period from
1995 to 1998, based on household sur-
veys conducted by Telenor Research &
Development. The article reveals that
there has been a growing interest for tele-
work, measured both by the number of
articles in the daily newspapers and by
various official initiatives during the
early 1990s. This interest has however
not been reflected by a growing number
of home-based teleworkers. The most
salient change during the period is the
rapid growth in the teleworkers media
use, towards intensive use of electronic
communication media. Based on the find-
ings, the author discusses factors that
seem to stimulate and counteract the de-
velopment of telework.

3) For an overview, see  Huws et al.,
1990; Jackson et al., 1998.
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In the second article in this section John
Willy Bakke discusses the importance of
regulatory mechanisms for the practice
of telework, lacunae in existing laws and
agreements, and the corresponding need
to develop local telework agreements. To
stimulate the further development of tele-
work as an attractive way of organising
work, he argues, national and interna-
tional regulatory frameworks have to be
brought forward. In the article, a Norwe-
gian telework development project is pre-
sented, where the development of regula-
tory mechanisms has been central.

In the second section of this volume,
general issues, we leave the national
level and present a set of articles that
cover central themes in the debate on
telework in society.

Leslie Haddon starts his article “App-
roaches to understanding telework” by
presenting some major approaches to the
field, as well as issues usually considered
when defining telework. Based on inter-
views with 20 UK households, he then
shows how the experience of telework is
shaped by motivation, status of telework
in the home, and the use of information
and communication technologies. Look-
ing at the dynamics of telework over
time, he points to a number of different
‘trajectories’ that lead employees and
self-employed into – and out of – tele-
working arrangements.

The experience of being a teleworker is
further explored by Birgitte Yttri in her
article “Homework and boundary work”.
Using sociological cognitive theory, she
analyses how 10 Norwegian teleworkers
actively construct their private bound-
aries between home and work. Applying
the conceptual framework of Christina
Nippert-Eng, she shows how the tele-
workers can be considered as being
either ‘integrators’ or ‘segmentators’,
depending on how they organise their
private and work life. Much like the for-
mer article, she points at the dynamics
involved in the personal experience of
teleworking over time, indicating that the
boundaries are not static, but an issue
that is constantly being reworked by the
individuals.

As flexible work forms becomes a more
common and accepted way of working,
an important task is to explore how this
might affect the employees’ health. In the
article “Telework and health” Erik Berg-
ersen shows how a range of studies have
documented a clear connection between

psycho-social factors, such as control
over work-tasks and social support and
observed health effects. Based on these
findings, he discusses how telework in
the future should be developed to avoid
negative health effects for the individual
employee.

Turning to the characteristics of the
working group, Dima Dimitrova explores
work situations and work relations that
appear more or less suitable for telework.
Based on a larger qualitative study of
Canadian teleworkers, she contrasts
highly interconnected groups of workers,
with more loosely connected networks.
Applying social network analysis, she
discusses differences in communication
patterns and working style among the
different ‘networks’, focusing on the pos-
sibilities for teleworking. To understand
the future development of telework, she
argues, it is important to understand the
combinations of these different types of
network within organisations and enter-
prises.

In the last article in this section, we move
our focus from the organisation to the
strategic use of telework to develop
regional labour markets. In the early
1980s the first trials with telework cen-
tres were launched in rural parts of Swe-
den. In the article “Telecottages and
other telework experiences” Walter
Paavonen analyses the pioneering work
that took part in the first telework centre
in Nykvarn, as well as other initiatives.
As newcomers to the field of telework-
ing, we today face new initiatives in
areas like resort offices and office shar-
ing. There are several lessons to learn
from these early trials, he argues.

The final section of this volume – out-
looks and opportunities – focuses on
the potential implications of telework, if
applied more systematically and on a
larger scale in society.

Lars Qvortrup regards telework as a
strategy applied by modern organisations
to handle high levels of complexity, as
well as a tool for private families to han-
dle their complex daily routines. Draw-
ing on results from trials in the private
and public sectors in Denmark, Qvortrup
divides the teleworkers into three sub-
groups (electronic homework, telecom-
muting and flexiwork) which, he argues,
roughly correspond to different life
forms. According to his investigations,
the typical teleworker seems to display a
‘career life-form’, more than ‘the wage

earner’, or ‘the self-employed’. In the
last part of the article, Qvortrup uses this
theoretical framework to discuss how
telework will appear in future ‘hyper-
complex organisations’.

The virtual organisation is the subject for
next article, “Distributed teams and the
individual” by Sigmund Akselsen. Ana-
lysing some of the typical challenges for
network-based organisations and dis-
tributed work teams, he argues that dif-
ferent technologies and applications can
be applied to meet new demands. User
trials with electronic teamrooms and
other applications indicate that the core
problems of higher thresholds to commu-
nication and lesser visibility of work can
be handled successfully by creating a
‘virtual proximity’.

As telework becomes a more common
opportunity among employees, the poten-
tial for substituting traditional road-based
commuting with telecommuting in-
creases. In the article “Telework and
reduction of travel: Analysis of potential
in two Norwegian conurbations” by Tom
E. Julsrud, two scenarios for the year
2010 are presented, where the number of
regular homeworkers reaches 10 and 20
percent respectively. Based on these sce-
narios, the potential reduction of work
travel in two Norwegian conurbations is
estimated, and the role of telework as a
general strategy for traffic reduction is
discussed.

The epilogue is written by Lars Hell-
jesen, an advisor who has experienced
the pros and cons of home-based work
for a period of time. From a personal
point of view he contemplates the differ-
ences between telework theory and prac-
tice, when the home office constantly is
being invaded by his 3-year old son.

5  Implications for further
research

A central theme in this introduction is
that telework constitutes a part of several
agendas, both political, private and
strategic ones, making telework an inter-
esting and challenging field of research.
This is also the reason why telework
research cannot be expected to follow a
single line of development, based on a
unifying scientific framework. Thus, de-
velopments in the area of telework
research point in different directions.
Telework is introduced for several rea-
sons, and sometimes for reasons that may
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be internally conflicting. However, some
general objects appear as important, and
in the conclusion of this introduction we
will point at some major challenges in
the years ahead.

First, there is a need to systematise and
integrate research that has been and is
done on a national and an international
level. Further, telework is a part of the
general trend towards globalisation of the
labour markets. National economies,
laws and regulations are challenged by
multinational and international compa-
nies, employing workers from all parts of
the world. In this respect it is important
to try to analyse the impact of the emer-
gent globalism on working practices, as
well as similarities and differences
regarding how telework is implemented
and utilised in different settings and cul-
tures. During the last years, important
initiatives have been taken to measure
the distribution of telework in large-scale
European surveys (Korte, Wynne, 1996;
European Commission, 1998). The inte-
gration of present studies and the estab-
lishing of international research should
clearly be further developed.

Secondly, there is still a lack of theories
that help to explain and synthetise re-
search findings. Telework is a field of
research with a lot of separate studies,
with only few references to each other.
On the one hand, future research should
try to see how telework fits into existing
bodies of theories on eg. technological
changes at the workplace, structural
changes, organisational developments,
media choice, etc. On the other hand, it
would be helpful to develop genuine the-
ories of telework to understand more of
the dynamics in the development of tele-
work. Some recent publications have
started this work, trying to incorporate
telework into more general frameworks
of social sciences and theories of work
(Jackson & van der Wielen, 1998; Jack-
son, 1999).

There is a large literature on teleworking,
both paper-based and on the Internet. To
a large extent, this literature has a pro-
teleworking bias, often in mixtures of
descriptions and prescriptions, the major-
ity being simple assertions of the possi-
bility of teleworking. The lack of studies
according to academic standards moti-
vates the continued need for theoretical
and empirical studies. We hope that the
contributions in this volume represent
steps ahead for this exciting field.
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1  The tracing of a social
innovation

Telework is often presented as a conse-
quence of rapid diffusion of new commu-
nication technologies at the workplace, in
the homes, or – more recently – due to
the fast development of the Internet. It is
true that technological progress is at the
core of the concept, and also provides an
important driving force behind the devel-
opment of homework and other types of
telework. As argued in a typical commer-
cial by an ISDN supplier: “With an ISDN
connection you don’t have to go to the
office every time you need to work”.1)

However, several researchers have dur-
ing the last 30 years or so, warned us
against a strong belief in technology as a
deterministic force in social change (see
Williams, 1974; Winner, 1985; Feenberg,
1991; Mackay, 1995). The broad field
labeled “social shaping of technology”
stresses on the contrary that social forces
are crucial in the development of a new
technology and how it is adopted by the
users. This last point is highly relevant to
the discussion on telework: Use of infor-
mation- and communication technology
(ICT) is – at least in most cases – not an
end in itself for the employees who de-
cide to work at a distance, but something
that helps them reach one or more goals.
A decision to work at home could, for
instance, be made as a response to a long
commuting distance, or a need to work in
more peaceful surroundings. This insight,
as simple as it might be, underpins a
human centered approach towards tele-
work, where it is treated as a social,
rather than a technical innovation.

The aim of this paper is to give an up-
dated overview of telework and tele-
workers in Norway. The empirical core
of this work is a small survey of the Nor-
wegian households conducted by Telenor
R&D during the years 1995, 1997 and
1998. This statistical analysis includes a
sample of 29 full time homeworkers, 180
part time homeworkers and 443 mobile
workers, and it provides exciting infor-
mation on how Norwegians use their
domestic technologies and how they tend
to organize their work and leisure activi-
ties. The issue I will put forward in this
article, however, is not only who the Nor-
wegian teleworkers are, but I will also try
to shed some light on how the phe-

nomenon of telework has developed, and
what have been the central factors behind
the development. Even if the data only
cover a small time span, from 1995 to
1998, it is nevertheless a rare opportunity
to trace the development of telework
over time. The intention is that observa-
tions here should relate to a more general
discussion on how we might understand
the phenomenon of telework as a social
innovation, and thus how it is develop-
ing in modern societies.

Since telework is a social innovation, it
is also a cultural phenomenon, driven by
the common understandings and ideas
of a community of people. Thus, tele-
work should be studied with reference
to the specific social environment it is
applied to. In this article I will first out-
line the way telework has been presented
in Norway since the concept caught the
interest of the social researchers. It is
important to note that this is a very brief
and also highly subjective presentation.
The idea is however that this brief his-
tory-line will provide me with a starting
point, and help raise some “guiding
hypotheses”. These hypotheses raise the
framework for the discussion of the core
results from the three small surveys. My
focus here will be different types of
homework and to some degree mobile
work. In the last section, I will discuss
how the results from the surveys can be
related to the way it has been treated in
public discussions, and what we can
expect of telework in the years ahead.

2  Teleworking the
Norwegian way

The modern vision of telework was born
on the west coast of the United States in
the early 1970s, when the western
nations were forced to cut their oil con-
sumption due to the oil crisis in the Mid-
dle East. Prominent researchers, such as
Jack Nilles and John Harkness conducted
estimates of the potential savings possi-
ble by giving way to teleworking for
parts of the labor force. It was stated that
for every percent of the workforce who
became teleworkers, the US saved 5.4
billion barrels of oil per day (Nilles et al.,
1976; Huws et al, 1990). In this early
vision, the primal advantage of telework-
ing was the reductions in money spent on
oil and gas. When the idea of telework-
ing reached Norway in the early 1980s it
had, somewhere on the way, undergone
an interesting transformation: The ess-
ence of the concept was more or less the

same; people were going to work at a
distance with the support of telecommu-
nication and information technology, but
the central objective was no longer the
reduction of oil and gas, but the develop-
ment of regional labor markets. In a re-
port from the Norwegian government
published in the early eighties outlining
the future consequences of telecommuni-
cations in the society, teleworking is for
the first time discussed in an official doc-
ument (NOU, 1983). Here, homework
and local neighborhood offices (“telema-
tikksentra”) are viewed as the two con-
trasting types of telework. While the
report is sceptical towards homework for
its potential deterioriation of the individ-
ual workspace and lack of contact with
colleagues, regionally based neighbor-
hood offices are highly recommended:

“Local neighborhood offices of vary-
ing size may be considered. Such
offices could be placed in the regions
and could serve as a means for region-
al and employment policies (...) There
may be great potential in co-localizing
groups of similar work or whole orga-
nizational units in local neighborhood
offices which are physically separate
and have a geographical distance to
the rest of the company or organiza-
tion they are part of.” (page 71)

The point is further elaborated in a later
chapter describing “teleworking in the
year 1998” in two futuristic scenarios.
While the home-office is concerned with
constraints on the individual, the neigh-
borhood office is described in a more
positive scenario, marked by renewal
of local industries. In general, telework
is perceived as a way of moving the jobs
from the cities to the regional areas. This
is combined with a focus on local neigh-
borhood offices instead of home-work-
ing. Thus, in the Norwegian discussion,
telework on the one hand shifted its con-
tent from homework to neighborhood
offices in the regions. On the other hand,
it changed its purpose from fuel savings
to regional employment.

This shift of focus illustrates a more gen-
eral point to be made on the introduction
of telework as a social innovation: the
idea itself seems to be closely connected
to the present historical and political con-
text. While the crisis in the Middle East
triggered the initial research in USA,
there was another political agenda in
Norway in the early 1980s. The regional
dimension has solid roots in several po-
litical parties in Norway since the begin-

The silent transformation of the workplace 
Distribution of Norwegian teleworkers 1995 – 1998
T O M  E R I K  J U L S R U D

1) Advertisement for Alcatel STK, Tele-
kom revy, 19/97. (My translation.)
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ning of the century and it became a cen-
tral element in how telework was “framed”
in the Norwegian discussion (Rokkan,
1967).2) Much like popular trends in
organisaional development, the idea of
telework seemed to have travelled around
the world and been implemented in acc-
ordance with local political agendas and
‘mental frameworks’.3)

Since the 1980s the regional dimension
of the telework discussion in Norway has
been supplemented by several others.
After a period of remarkable silence on
the topic, the interest for teleworking
blossomed during the 1990s. The discus-
sion of the potential impact of informa-
tion and communication technology
(ICT) on society was suddenly more
sound. European initiatives were made
to promote teleworking, and the Clinton-
Gore initiative for an information super-
highway opened the way to a broader
discussion on the topic of telework. An
important national statement from the
Norwegian government came with the
report “Den norske IT-veien bit for bit”
which appeared to be inspired by the
European Bangemann report (cf. Bakke
et al., 1997). Telework was here recom-

mended as a way of building the IT net-
works to provide benefits for business
and industry (Ministry of Communica-
tion and Transportation, 1996). This doc-
ument was followed up in 1998 in the
report “Norge – en utkant i forkant” from
the Ministry of Trade and Industry. In
this report we meet a slightly more busi-
ness oriented and careful approach:

“Whenever required, businesses
should in a good and secure manner
be able to establish telecommuting as
an appropriate form of work.” (Min-
istry of Trade and Industry, 1998.)

The underlying point is the common
view in the political milieu that the Nor-
wegian economy had become too depen-
dent on oil resources. The traditional on-
shore business lacked initiative, and the
development of IT-related business
appeared as a major source for economic
renewal. In this context, telework app-
eared as a way to make efficient use of
the investment in technological equip-
ment and infrastructure. From a political
point of view, it seemed like teleworking
had shifted its orientation from the
regional dimension, towards the more
general economic interests. Probably
due to the lack of any successful imple-
mentation of local neighborhood centers,
the content was now undoubtedly in the
direction of working from home.

2.1  The public interest

An increasing interest for the theme
brought new groups into the discussion
during the early 1990s. The discussion of
telework was little by little lifted out of
the universities and research institutions
and adopted by organizations and interest
groups in the labor marked. The Norwe-
gian Federation of Trade Unions (LO)
published a leaflet on the topic, other
unions produced statements that sup-
ported – or banned – teleworking among
their members. PC dealers and telecom
businesses marketed their product as
solutions for the homeworkers, and local
seminars were held to discuss the pros
and cons of telework. A small and enthu-
siastic guide to homebased teleworkers
was published, promoting homework for
the growing segment of self-employed
(Hoksnes et al., 1991).

Obviously, the general distribution of
PCs, ISDN connections and the Internet
in the population acted as an important
driving force behind the general interest
for alternative work forms. The Norwe-
gians have, after all, a tradition for
choosing the high-end solutions when
they buy their domestic technologies, and
the household income has increased dur-
ing the period.4) Partly as a spin-off from
the interests for technological applica-

2) Jarle Brosveet (1997) has used the
concept “translation terrain” to
describe the historical setting that pro-
vides the backdrop for the way tech-
nology is implemented. He writes: “the
Norwegian or translation terrain con-
sists in large part of regional senti-
ments which have pervaded the coun-
try’s cultural and political past for
centuries. Often, these “grassroots
versus elite”sentiments have been
termed parochial, meaning that they
represent the attempts of the rural
population to propagate local rule
which focuses on elements of popular
protest. These elements stress anti-
bureaucratic, anti-centralist and anti-
governmental values.” 

3) Kjell Arne Røvik (1998) has showed
how trends in organizational develop-
ment have been slightly changed when
adopted in an other part of the world.
This has f ex been the case with institu-
tional standards like Management By
Objectives (MBO) and Total Quality
management (TQM). The same seems
to be the case with telework.  This
should not be taken as a critique of the
scientific community, but it shows how
telework is an elastic concept, which
can be introduced for several reasons
or needs.
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Figure 1  Total number of newspaper articles on telework (“fjernarbeid”), home-office
(“hjemmekontor”) and telecommuting (“telependling”), 1990 – 1998 in three

Norwegian newspapers (Aftenposten, Dagens Næringsliv and Bergens Tidende)
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tions, telework became a favorite topic in
the computer magazines. But also in the
ordinary newspapers, the words telework
(“fjernarbeid”), home office (“hjemme-
kontor”) and telecommute (“telepend-
ling”) gradually became a common
occurrence. In 1998 more than 30 articles
were published on the theme of telework,
telecommute, or home-office in three
larger newspapers.5) In contrast, only
five articles were published four years
earlier (see Figure 1).

2.2  The need for knowledge

The renewed interest for telework by
the public press fell into line with certain
structural changes in the Norwegian labor
market. During the early 1990s the labor
market suffered from a lack of skilled
workers in several areas. The situation of
a mismatch between supply and demand
of capacity of work had changed into a
situation where there was a general lack
of skilled workers particularly in the pro-
fessions concerned with IT and engineer-
ing. In this context, telework was increas-
ingly used by the enterprises as a way to
attract new groups of skilled workers. In
some cases the teleworking option even
occurred in job advertisements for pro-
gressive private companies.

In most cases telework in the early 1990s
represented an opportunity for ordinary
employed workers. Yet, in some cases
telework was discussed in relation to the
use of self-employed as a way of achiev-
ing a more “flexible organisation” (Lie,
1994). The group of self-employed work-
ing from home has always been a signifi-
cant part of the homebased teleworkers,
reaching almost 50 % in some ratings,
but no growth in the number of self-em-
ployed due to teleworking has been re-
ported (cf. Julsrud, 1998). The discus-
sions on a more flexible labor market
based on looser relations between com-
pany and employed, did however clearly
propel much of the debate on teleworking.

An alternative solution to the lack of
skilled workers is of course to strengthen
the knowledge and competence in the

existing workforce. One major effort in
this area was made by the Norwegian oil
company Statoil, when they in 1993
offered a free PC with ISDN connection
and Internet to all their employees. The
idea was that if the staff could do more of
their training at home, this would benefit
both the individual and the enterprise.
The terms of the recipients were only to
submit some general PC training during
the next years. Several other companies
followed up the idea of home-PC for the
employers during the next years and
today 10 – 15 companies offer such
arrangements (Folkedal et al., 1997).6)

The home PCs in Statoil and other com-
panies did not comprise the opportunity
of working at home during regular work-
ing hours, so it should not be regarded as
teleworking. There is, however, reasons
to believe that the introduction PCs in the
homes brought more realism into the dis-
cussions of more regular teleworking in
the future.

In parallel with the home-PC trend, many
large enterprises have recently become
interested in using telework as a part of
larger reorganizations of the office space.
Together with a general interest for
office sharing systems, such as hot-desk-
ing and flexible offices, the focus on
nomadic work has been much stronger
the last years (Julsrud, 1998). The inter-
est here is not on the supplementary
home-office, but rather on more compre-
hensive changes in the total office space.
Several Norwegian enterprises are cur-
rently running pilot studies with office
sharing among groups of their staff. The
objective here is of course to save costs
on office space and real estate, but in
some cases also to develop new commu-
nication environments among the
employees. In other cases the objective is
simply to stimulate the staff to work in
closer contact with customers and clients.

2.3  Research initiatives

The first real Norwegian studies on tele-
work followed much the same lines as
the early California studies, trying to
measure the impact of telecommunica-
tions on the use of the private car. In the
late 1970s a theoretical model was devel-
oped by a group of social scientific re-
searchers, estimating that telework to-

gether with other telecommunication-
based applications, could generate 20 %
more traffic, but also substitute 16 of the
travels made by private car (Gulbrandsen
et al., 1978). In the late 1980s more prac-
tical trials were launched, focussing on
the use of telework to stimulate the local
labor markets in rural parts of the coun-
try. The largest field trial included the
launching of neighborhood offices in
eight local municipalities and lasted for
several years (Hetland et al., 1989).
Thus, the shift of focus of this research
was much in accordance with the politi-
cal attitude signalled in official docu-
ments. Despite comprehensive efforts
from local governments the centers were
gradually closed during the early 1990s.

In 1994 the Norwegian Research Council
launched another large research project
on telework/telecommuting. The project
group included researchers from Telenor
and Avenir, and the project comprised
working groups to examine critical issues
on teleworking, as well as field trials
with homework in 13 enterprises. Some
of the immediate results have been pre-
sented in a Norwegian handbook for tele-
workers (Bakke et al., 1998). There are
still activities going on in the project.7)

In addition minor reports have been writ-
ten on the penetration of telework, quali-
tative analysis of teleworkers and theo-
retical contributions by Telenor R&D as
well as other research institutions. The
general pattern seems to be that the stud-
ies in the field have moved from looking
into telework centers to examining home-
based telework much like the interest in
the official documents and reports. It
seems that the discussion of telework
among the researchers is closely con-
nected to the understanding reflected in
official documents and among the public.
However, there have been some recent
initiatives to establish local telework cen-
ters in Oslo and other urban areas. Some
experiences have been discussed in a
recent report (Bjørnholt, 1998), but it is
still too early to decide whether these
new neighborhood offices will succeed
in the long run.

2.4  Summing up

The discussion so far has showed how
telework gradually has been introduced

4) During the period 1986 to 1995 the
income after taxes has increased with
7 percent for the average Norwegian
household unit (SSB, 1997).

5) The terms telework, telecommute and
home-office more or less cover the
Norwegian terms; “fjernarbeid”,
“telependling” and “hjemmekontor” . 

6) However, not every company has been
as generous as Statoil; most of the
home-PC arrangements include part
financing by the individual.

7) This project is described in detail in
the article “Developing telework regu-
lations” by J.W. Bakke published in
this volume.
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into the Norwegian public debate, and
adopted in accordance with certain politi-
cal goals and later, certain needs in busi-
ness enterprises. I have focused on the
presentation of telework in official docu-
ments and highlighted some major lines
in the public discussion of telework dur-
ing the 1990s. The interest has shifted
somewhat in the direction of telework as
a means for enterprises to hold on to
skilled workers, and also to get into con-
tact with new ones located outside the
local area. The initial discussion of tele-
work, characterized by a motivation to
maintain employment in rural areas,
seems to have faded somewhat.

It seems clear that the general interest for
the topic has been increasing, at least
measured by numbers of articles and
numbers of initiatives in enterprises and
among local groups. But there also seems
to be a growing number of working
methods included under the broad head-
ing of telework. New concepts of “home
PCs”, “mobile work” and “flexible office
spaces” have been introduced in the dis-
cussion during the last years, challenging
the two traditional types of telework
(homework and telework centers).

The presentation given in this chapter is,
as I mentioned in the introduction, col-
ored by my personal perception of the
development within a field in which I
also have been engaged, and also con-
tributed to, myself. I believe, however,
that the presentation provides a general
framework for the statistical survey pre-
sented in the next chapter. In the final
chapter, I will return to the themes out-
lined here, when I discuss the develop-
ment of telework as a social innovation
in the last chapter.

3  The distribution of
teleworkers

3.1  Definitions of telework

As often remarked, no single definitions
on “telework” are available. This causes
problems, for obvious reasons, when one
wants to measure and compare the diffu-
sion of telework in different countries or
regions. Lars Qvortrup has recently
showed how measures of teleworkers in
the UK have varied between 100,000 and
over 1 billion 8) (Qvortrup, 1998). But
even if there is no single definition avail-
able, there is on a more general level a
common understanding of the “basic
characteristics” of telework9) (cf. Huws,

1988; Huws et al., 1990; Korte et al.,
1996; Olson, 1987). Three main charac-
teristics are often used to frame the field
of teleworking:

• It is first of all work regulated by some
sort of agreement;

• It is work that is done at a certain dis-
tance to the main office, employee or
contractor;

• It makes use of information and com-
munication technology (ICT) to assist
the work that is conducted at a dis-
tance.

With reference to this framework, some
major types of telework have been
pointed out as most prominent, including
“homework”, “mobile work”, and “tele-
work centers”, see Figure 2. In addition,
it is possible to point at a type of tele-
work that consists of a mix of homework
and ordinary office work, called “alternat-
ing telework”. Although it is possible to
identify several subgroups, this seems to
be the three major types of telework, sup-
plemented by a variety of new types of
office environments – “flexible offices”.

The focus for this article is on the home-
based teleworker because this is expected
to be the most common, and it is the easi-
est to find empirical data. I will, how-
ever, also pay some attention to the dis-
tribution of mobile workers, because
there is evidence that there are important
connections between these major “modes”
of teleworking, and that this type could
be more important in the future (Julsrud,
1998).

While pointing at the general characteris-
tics of telework describing the phenom-
ena, it does not solve the problem of a
concise definition of the different types
of telework. Critical questions like; “how
much must one work at home before it is
seen as telework?” or “how much ICT is

needed to call it telework?” are difficult
to answer. Yet, for statistical means it is
necessary to find a pragmatic and practi-
cal solution to these questions. I will here
use an operational definition that stresses
the first two points – that telework is paid
work, and that it is conducted at a dis-
tance to the employer or contractor,
slightly more than it is based on the use
of ICT. More precisely, I will use the last
point as a second order criterion to distin-
guish the ICT-oriented teleworkers from
general homework, see Table 1.

Thus, I will first of all analyze the distri-
bution of homework, full time, part time
and mobile work. As a subgroup of the
part time homework, I will apply the
term ICT-based homework, to distin-
guish the PC users from the rest. It is
important to notice that these categories
are not fully exclusive: The IB home-
work is, in essence, a subgroup of part
time homework. The homeworkers are
also often represented in the group of
mobile workers and vice versa. This
makes the categories more like Chinese
boxes than separate categories. Obvi-
ously, this puts some important restric-
tions on how to use the data.

3.2  Leading hypothesis

The discussion so far has brought to the
surface some general expectations, or
hypothesis, on the distribution and the
motives of the Norwegian teleworkers
(chapter 2). These expectations can eas-
ily be expressed in the form of four guid-
ing hypothesis:

1)“The number of teleworkers is increas-
ing among Norwegian employees.”
This should be a logical consequence
of the more sound interest among the
individuals and the organizations. The
new emphasis on home PC arrange-
ments points in the same direction.

2)“The teleworking practice is domi-
nated by professionals who possess
skills that are attractive in the labor
market.” Few indicators suggest that
employees are forced to work at home

8) Robert Kraut (1989) has in a similar
way pointed to the unfortunate fact
that US measures of teleworkers dur-
ing the eighties switched between 0
and 20 percent of the workforce. 

9) Beer & Blanc have surveyed over 50
different definitions of telework and
they report that there seems to be a
common characteristic that they all
focus on three dimensions: organiza-
tion of the work, distance between the
employer and the employee, and the
use of information technology (after
DiMartino & Wirth, 1990).

Home-
work

Mobile
work

Telework
center

Telework

Figure 2  Major types of telework
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or elsewhere. Rather, telework has
been a fringe benefit by the enterprises
to attract educated workers.

3)“The teleworkers are using more and
more information and communication
technologies (ICT).” This appears as a
natural consequence of the penetration
of communication equipment like PCs,
Internet, ISDN, cellular telephones,
pagers, etc.

4)“The teleworkers are mainly motivated
by individual needs.” This follows
from the arguments presented above.
The general trend seems to be that tele-
work is more and more motivated by
individual, more than societal needs.

I will use these hypotheses as guidelines
for the analysis in the rest of this chapter. 

3.3  The data

The data in this analysis is based on
a household survey repeated three times;
in 1995, 1997 and 1998. In each instance
a battery of core question has been
repeated, although some questions have
been added in subsequent surveys. The
informants are a representative sample of
Norwegian households, including both
wage earners and others between 17 and
79 years of age. The total survey has
included about 2000 households each
year, of which approximately 40 % have
been considered wage earners.10) The
cumulated number of teleworkers (1995

– 1997) includes 29 full time homework-
ers, 180 part time homeworkers and 443
mobile workers.

3.4  Number of teleworkers

As in most other European countries,
there are fewer full time homeworkers
in Norway (cf. Korte et al., 1996). The
numbers have fluctuated somewhat dur-
ing the period, but this group represents
approximately 1 percent of the work-
force, see Figure 3. In total, this means
that about 23,000 persons use the home
as their ordinary office. Turning to the
part time homeworkers, that is wage
earners who work more than 5 hours per
week in their own homes, the number is

more substantial. The general penetration
of this group is approximately 7 % of the
workforce, if we use the average number
of the three surveys. Surprisingly, how-
ever, the numbers in this category have
decreased significantly during the period,
from over 8 % to 5.2 % in 1998.11) This
indicates that the number of people doing
work tasks in their homes is not growing,
as hypothesized. A closer look at the
group of PT homeworkers reveals that
approximately every third had spent one
or more full days in their homes during
the previous week, which represents
about 1.8 % of the total workforce.12)

The ICT-based homework, which con-
sists of wage earners that conduct work
in their own home more than five hours
per week, and use ICT equipment, is of
course a smaller group. As mentioned
earlier, the only technology considered
here is the use of PC in the daily work
operations. Treated as a separate cate-
gory, the ICT-based homeworkers repre-

Homework Full time (FT homework) Full time paid work conducted in the
home 5 days a week

Part time (PT homework) Paid work conducted in the home
more than 5 hours per week

ICT-based (IB homework) Paid work conducted in the home
more than 5 hours per week with the
use of PC (and possibly other ICT
equipment)

Mobile work Part time Paid work that is conducted outside
the office and the home more than 5
hours a week

11)Pearsons R =  .006 (Value = -0.54 /
St.Error =  .019 / Tb = -2,743).

12)This is what we could label the group
of telecommuters, because their tele-
work arrangements replace one or
more work-travels. Replacing work
travels with working at home or in a
local tele-center is at the heart of this
concept (cf. Nilles et al., 1976).

Table 1  Categories of teleworkers, applied in the analysis
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Figure 3  Penetration of different types of teleworkers in Norway 1995 – 1998

10)It should be noted that the wage earn-
ers do not include those employed in
the agriculture, fishing and forestry
sectors. The reason for this is simply
that in these sectors, homework has
been a common practice for ages, so
they should be kept apart from a possi-
ble new wave of teleworkers.  
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sent 4.5 % of the workforce, that is app-
roximately 100,000 persons in Norway.
In contrast to PT homeworkers, the num-
ber of ICT-based homeworkers has been
constant at least for the last two years
(from 1997 to 1998).

The group of mobile workers, as defined
above, is the largest category. The per-
cent of the workforce who conduct more
than five hours of paid work outside the
office and the home is between 16 and
17, and there are only minor changes
over the period. It is however important
to stress that this category includes more
than the white-collar worker “on the run”
with a lap-top under his arm and a cellu-
lar in his pocket. Mobile work, as it is
defined here, also covers taxi drivers,
truck drivers, sales people, construction
workers and several other vocations.

3.5  The typical teleworker

Hypothesis two, presented above, stated
that the teleworkers would have a rela-
tively privileged status in the labor mar-
ket. I will here look closer at the tele-
workers’ professions, status at work,
income, gender and their family pattern.

Looking first at the type of business in
which the teleworkers typically work,
one finds that the different telework-
types appear to be scattered over a sur-
prisingly broad area, see Figure 4. The
most salient attribute seems to be that
there is far more homework in the cate-
gory “education and research”, than in
any other. This is in particular the case
for PT homework, where approximately
17 % of the employed work at home
more than five hours a week. There is
also a lot of PT homework in “private
services”. These two groups also deploy
most of the ICT-based working from
home. Mobile work is most common
in the “transportation businesses” and
“manufacturing industry”.

Looking at the professions, there is also
an impressive range represented among
the teleworkers. The PT homeworkers
include such different occupations as
architects, data consultants, union work-
ers and one freelance singer(!). The PT
homework is most common among self-
employed and white collar workers. As
many as 29 % of the self-employed
worked as part time homeworkers as did
almost 10 % of the higher level clerks,
and about 7 % of the middle level clerks.
In contrast, only 0.9 % of the unskilled
workers where PT homeworkers

Looking at the variable status at work it
seems that telework is a habit among the
higher level employees and the self-
employed, more than among the skilled
and unskilled workers and the lower
level employees (see Figure 5). In partic-
ular ICT-based homework is more fre-
quent among the higher level employees,
and the full time homeworkers are most
prominent among the self-employed. We
also asked the respondents if they had a
profession where they figured as leaders.
Almost one third of the wage earners

answered affirmative to this question.
However, over 50 % of the FT home-
workers and the PT homeworkers indi-
cated they had this kind of work. For the
mobile group, the numbers were some-
what lower. Thus, the teleworkers were
actually more often engaged in manage-
ment work. On the other hand, it was
even more compelling to see that among
the managers there were twice as many
PT homeworkers, IB homeworkers and
mobile workers as among the others.
This suggests that homework and mobile
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14)The options were: 1) I need to make
plans and prepare for the next work-
day 2) I need to do work that I did not
manage to finish during regular work-
ing hours, 3) I want to spend more
time with the family, 4) I want to
avoid disturbances when working, 5)
I want to spend less time on commut-
ing, 6) It is decided by my employer,
7) I am a self employed, with no other
workplace, 8) Other reasons.
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work are closely connected to the work-
ing situations of the managers

The impression of telework as a habit
of the management is reinforced when
looking at the gross income of the tele-
workers in comparison to the total num-
ber of wage earners in the sample (see
Figure 7). The PT homeworkers, and in
particular the mobile workers, were more
common among the respondents with
gross incomes of over NOK 300,000.13)

Bearing this difference in mind, it is not

surprising that there are slightly more
men in the categories of PT and IB
homework and mobile work, than the
average wage earners. The FT home-
workers, on the other hand, is the only
type of telework with a preponderance
of women (see Figure 6).

3.6  Use of ICT among
teleworkers

Are the teleworkers using more and more
ICT, as stated in our third hypothesis? In
our survey we asked if the teleworkers
used communication media to keep in
contact with the employees or the con-

tractor. The results firstly indicate that
there is a broad range of media in use by
the teleworkers, and the most eager users
seem to be the mobile workers and the
ICT-based homeworkers, see Figure 8.
Ordinary telephone and cellular are not
surprisingly the most important medium,
but e-mail has become as common as
telefax and ordinary mail. E-mail is used
by approximately every third PT home-
worker and almost every second ICT-
based homeworker and mobile worker.

It is here interesting to note that e-mail
does not seem to replace the telefax, but
it looks like these two technologies to-
gether with ordinary post is stimulating
each other respectively. Considering that
the ICT-based homework consists of the
part time homeworkers who also use PCs
in their work, it is a bit strange that the
use of e-mail is not higher than 50 %. It
should also be noted that the group who
spend most of the time away from work,
are the ones who use the least technolo-
gies. Probably this is explained by the
fact that there is a large number of self-
employed in this group, with no stable
connection to a workplace outside the
home.

Looking at the use of media technologies
over time, it is clear that there has been
a significant increase in the use of e-mail
among the teleworkers. Figure 9 shows
how this technology has developed
rapidly within the categories of mobile
work, part time work and ICT-based
homework. For example, the part-time
homeworkers have increased their e-mail
use from 12 to 44 percent. 

3.7  Teleworkers’ motives

In the final hypothesis, it was stated that
teleworkers would be mostly driven by
individual needs. In the survey we asked
the respondents to indicate their motives
by choosing between seven options.14)

For each option it was possible to signal
either “very important”, “some impor-
tance” or “no importance”. The question

13)Corresponding to approx.
USD 37,000.
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was only asked to the homeworkers, and
due to the limited number of answers it
is not possible to analyze variations be-
tween telework types. Figure 10 shows
that among the self-employed workers,
lack of other office space turned out to be
the most important motivation selected
by almost every fourth teleworker. Over
36 % indicated that this was of major
importance.

The employed homeworkers seemed to
be attracted by the opportunity to avoid
disturbances (27.3 %) and to reduce their
commuting time (22.3 %). About 8 %
also indicated that the major reason for
homeworking was to get ahead with their
work tasks and to prepare for the next
workday. The need to keep more in con-
tact with the family appeared as a typical
second-order motive. This was also the
case for the female part of the teleworkers.

3.8  Summing up

The results presented in this chapter have
shed some light upon our guiding hypo-
theses:

• The first hypothesis which stated that
“the number of teleworkers is increas-
ing among Norwegian employees”
must be rejected. The number of part
time homeworkers has actually been
decreasing somewhat during the last
three years, while ICT-based home-
work and mobile work have been
stable during the 1995 to 1997 period.

• The second hypothesis, that “the tele-
working practice is dominated by pro-
fessionals who have skills that are
attractive in the labor market” has
been supported in this analysis. There
is evidence showing that most of the
teleworkers are in leading positions
and earn more than the average em-
ployee. Among the managers, there
were twice as many part time home-
workers, ICT-based homeworkers and
mobile workers as the average.

• The third hypothesis, stating that “the
teleworkers are using more and more
information and communication tech-
nologies (ICT)” was supported. Focus-
ing on the use of e-mail, both the part-
time homeworkers, the ICT-based
homeworkers and the mobile workers
had more than doubled their use of this
technology. The part time homework-
ers had increased their e-mail use from
12 to 44 percent from 1995 to 1998.

• The last hypothesis, that “the telework-
ers are mainly motivated by individual

needs” was at least partly supported.
The most important need expressed by
the employed teleworkers was to work
more undisturbed, while the need to
look after the family was secondary.
However, it also appeared that a lot
of the homeworkers simply used the
home as an office because they did not
have access to other work spaces as
self-employed.

4  Refocusing the picture

“In the future we will be able to work
wherever we want to, whenever we

want.” This is the story of the future
labor market, as futurists and the social
researchers often tell it. However, the
empirical evidence presented in this
article leaves us with a sobering, but
slightly disturbing picture of the situa-
tion. Telework seems to be developing
on a relatively slow track, and parttime
telework from home has actually been
leveling out the last years. But while
there has not been any “home-work revo-
lution”, homework is becoming more
and more saturated by the new electronic
communication media.
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16)The conditions I discuss here should
not be taken as only “barriers”, like
“negative attitudes among the man-
agement” or “lack of information of
the advantages of telework”. They are
referring to more basic changes in the
organization of work and home, that
seem to be moving in the opposite
direction of telework.
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The paradox is intriguing but also a little
ominous. In a certain sense it implies that
telework is going in the direction of
elitism, remembering that the number of
teleworkers with management responsi-
bility is relatively high. On the other
hand, it is true that a large group of the
homeworkers are self-employed. Their
primary motivation to work at home is
that this is their only available workspace.

In this chapter I will elaborate further on
possible explanations for the develop-
ment traced out by the survey analysis,
trying to refocus the picture of the tele-
workers. The question I will try to
answer is simply: why is the number of
homeworkers not increasing, when there
are so many efforts being made to sup-
port this? And what implications will this
have for the way the labor market will
develop the next 2–3 years? But before I
go on to the discussion, I will pay some
attention to similar surveys from other
countries.

4.1  Results from other
countries

Is this a unique Norwegian phenomenon?
If we take a brief look at surveys from
the United States, it actually looks like
we have fallen in arrears with the general
development. According to a frequently
cited survey by FIND/SVP, a New York
based research and advisory company,
the number of US teleworkers has in-
creased from 8 to 11 million during the
period 1995 to 1997. This indicates a
30 % growth. It is however unclear which
criteria have been used in this analysis
(http://www. at.com/press/0797/970702.
bsa.html).

The survey of European teleworkers pub-
lished by Empirica in 1990 and 1997 is
probably the largest and most thorough
analysis that has been conducted in
Europe (Huws et al., 1990; Korte et al.,
1996). It is also a study that has been
repeated with a five year interval, so it
includes time-span information. These
data estimate that the number of tele-
workers ranges between 2 and 8 percent
of the enterprises in the five largest EU
nations. Looking at the development over
time, it is clear that the interest for and
knowledge about telework has been
increasing. However, this has not resulted
in a rapid growth of European telework-
ers. This leads the authors to conclude
that telework in the future hardly will
exceed 6–8 percent of the workforce,
including teleworking centers.

According to a study published by the
Swedish KFB institute (Engström et al.,
1998), the number of Swedish employees
who conduct at least two hours a day of
paid work in their homes is about
700,000. Using this rather wide defini-
tion it is stated that about 18 % of the
workforce are (part time) teleworkers.
Compared to a former study, conducted
eleven years earlier, this represents a four
percent increase. The authors admit “in
relation to the enormous attention fo-
cused on teleworking in recent years ...
this increase may appear somewhat mod-
est” (Engström et al., 1998, page 29).
Moreover, they find that the number who
use less time in their home (2–5 and 6–8
hours per week) has been decreasing,
while there is an increase in the number
of long week homeworkers (17–24 hours
a week or 3 days).

4.2  The counteracting forces

This brief outlook does not suggest that
telework from home in general is a lost
idea, with no future. After all, the interest
for doing work at home is still sound
among the wage earners in most Euro-

pean Countries, including Norway.15)

We should also remember that there is
a large group of mobile workers, even
if this group includes a lot of traditional
jobs. But even so there is staggering evi-
dence that the penetration of telework
in the homes does not follow the steep
curves of the diffusion of the Internet or
the personal computer. Despite the
expressed interest of the wage earners,
and despite the fact that there is more
and more ICT in their homes (and at their
workplaces), there are certain conditions
that work against it. In this article there is
not room to elaborate on the possible
explanations for this. However, to shed
some light on this problem I will briefly
point to three possible fields of explana-
tions, which I will call “counteracting
forces”.16)

The first counteracting force is related to
the content of the work. One of the major
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Figure 10  The homebased teleworkers’ major
reasons for conducting work at home,
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15)A survey of Norwegian wage earners
found that over 30 % wanted to work
at home one or two days per week, if
possible (Lødemel, 1996).
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challenges for working at a distance is to
engage in situations which demand more
complex communication with two or
more participants. Telecommunication
media are excellent when the need is to
handle unambiguous messages between
two persons (cf. Trevino et al., 1990). It
is often a disadvantage however when
handling communication which demands
more complex interaction between sev-
eral parts, for example when discussing
different ideas in a group, or negotiating
with business partners. There is some
evidence showing that in the network
economy, these complex communication
situations are getting more common (cf.
Zuboff, 1988). One explanation to the
slow uptake of telework might thus be
that the content of the work tasks is
changing in a more human-oriented
direction, demanding more face-to-face
contact.

The second counteracting force is related
to how modern companies tend to orga-
nize themselves. During the last 20 years
there has been a strong movement to-
wards the reengineering and reinvention
of the modern organizations. There are
multitudes of concepts and theories
describing ways modern organizations
should design their work tasks. Some of
the best known are “Just in time produc-
tion” (JIT), “Total Quality Management”
(TQM) and “Business Process Reengi-
neering” (BPR). The theories are obvi-
ously presenting and arguing for different
“cures” for the organizations. But they
also have some common characteristics
(cf. Holter et al., 1998; Rørvik, 1998).
For instance, they all seem to stress:

• Removal of unnecessary expenses
related to staff and administration;

• Closeness to customers and clients;

• Quality in all parts of the value-chain;

• Working in smaller independent units
(projects).

To some extent telework arrangements
are a part of this new organizational de-
sign. Greater flexibility in place of work
is an element of the flexible firm. How-
ever, the habit of working from home
may easily obliterate the need for close-
ness to customers and clients. If the strat-
egy of the company is to become more
service oriented, there might be scepti-
cism towards allowing employees to
spend more time in their homes. More-
over, the typical trend toward more work
in teams, with frequent shifts of team
members, can come into conflict with

distant working members. Teamwork
often needs a lot of immediate face-to-
face contact. The reinvention of organi-
zations can thus make management
embrace telework, but in some cases it
can also make them turn away from it.

The third possible counteracting force I
will stress stems from the teleworkers’
private sphere. Usually telework is con-
sidered to be a positive contribution to
the private life of the teleworker, because
he or she can spend more time with fam-
ily and friends. But from a more negative
point of view it is argued that the home
no longer is the peaceful “oasis” that it
used to be. Arlie Russel Hochschild
(1989) has suggested that people simply
do not want to work at home, partly
because the private home has become a
very noisy and stressful place, but also
because the workplace has become more
and more humane and attractive. Accord-
ing to Hochschild, the workplace is get-
ting more like a new home, and the home
more like the old workplace. Her “out of
home argument” finds some support in
time-budget analysis, showing that peo-
ple spend less time in their homes today,
than 15 years ago17) (SSB1992). One
reason for this is that the number of sin-
gle households is increasing, especially
in urban areas. For this group of wage
earners, who often have most of their
social network at their workplace, tele-
work might be less attractive.

It might be that the home – at least for
some employees – is turning into a less
important place, while the workplace is
turning into a place where also more
social needs are gratified. However, the
reasons that Hochschild points at are not
so much the lack of interest for the fami-
lies by wage earning mothers and fathers,
as the invisible pressure present in the
organizations to “be accessible” as much
as possible. Thus, her point is to a large
extent reflected in Richard Sennet’s book
“The corrosion of character” (1998)
where it is argued that the new flexibility
results in a demand for constant accessi-
bility and visibility. According to Sennet
employers are reluctant to give employ-
ees sufficient freedom, and the home-
workers are more and more targets of
electronic control devices. He is afraid
that the “flextime worker” will lose con-
trol over the labor process, even if they
control the location of it (Sennet, 1998,
page 59).

4.3  The driving forces

The discussion of the potential “counter-
acting forces” may leave the impression
that telework is too complicated in to-
day’s business climate. The general point
however, is that teleworking from home
is evolving on a slower track than ex-
pected some years ago, not that the idea
itself is ephemeral. What we see is that
the ones who actually are working from
home – a relatively stable group of em-
ployees and self-employed – are using
the communication technology more and
more. The number who conduct work in
the home in addition to regular work is
probably increasing steadily, even if this
falls beyond the concept of telework as it
is defined here (ie. as paid work). Initia-
tives like “home PCs” for the employees
support the unpaid homework instead of
paid “telework”. The problem seems to
be to move beyond the occasional (un-
paid) homework, to more regular use of
home-offices, with the opportunity to
conduct paid work from the home.

What then are the forces that stimulate
more regular homeworking? The empiri-
cal survey suggests that the reasons
might not be what we expect them to be.
A major reason for the individual worker
to work in the home seems to be the need
for undisturbed work. Today, many
home-offices figure as a shelter for infor-
mation workers who need to get ahead
with their work. It is here striking that
those who work most at home – the full-
time homeworkers – use the least tech-
nologies, while the mobile workers are
“the lead users”. In a labor market with
an evolving tempo, the need for concen-
tration will be more sound.18) Another
major driving force is probably the need
of the private enterprises to get access to
– or hold on to – their “best brains”. A
home-office solution is in many cases
just what is needed to make the employ-
ees accept a longer distance between
home and workplace. Due to the lack of
IT knowledge in Norwegian enterprises,
the leading IT companies will probably
go on to offer home PCs and home-
offices to their staff in the future.

18)A recent study, widely published in
Norwegian newspapers, has found
that an average office worker is being
disrupted every 10 minutes by a tele-
phone, e-mail or a telefax. According
to the study conducted in four Euro-
pean countries, extended use of ICT
may hinder the productivity in the
companies (cf. Aftenposten, 02.06.99).

17)This is based on time-budget analysis
of Norwegian households 1970 – 1990.
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The knowledge gap in the IT sector will
probably also generate several new
home-based businesses. The self-em-
ployed with knowledge in relevant areas
will be given new opportunities in a
movement towards a global labor market,
which is also becoming increasingly indi-
vidualized (Castells, 1996; Sennet, 1998;
Beck, 1986). As we enter the new millen-
nium it looks like the trend towards a
labor market with more temporal and
individual contracts and arrangements
is important for the development of tele-
work. Telework is well suited for tempo-
rary work-arrangements as well as part-
time work on a global as well as a local
level. The self-employed teleworker –
working for several global businesses –
will probably appear as one of the major
types of homework in the future. This
employee may work at home, or in a
local neighborhood office together with
other self-employed.

These factors imply that homebased
telework will be a common part of to-
morrow’s labor market. Yet, the picture
of today’s teleworkers covers more than
regular home-offices. As the material
presented above notes, mobile work and
flexible use of office space is getting
more and more common. There are rea-
sons to believe that these workforms will
become more and more popular in com-
binations with homeworking and work-
ing from telework-centers. Regarding the
mobile work, the need to reach the cus-
tomers is a major driving force. The cus-
tomization of all types of work and the
growing number of jobs in the service
sector will make this all the more com-
mon. It is not so much that there will be
new types of jobs because of the technol-
ogy, but the fact that mobility makes it
possible to do work in places and times
that used to be no-work time. The new
workplaces are for example the car, the
airport, the train station or the hotel
room. In addition, the instant communi-
cation link between the “nomadic worker”
and the head office represents a new
dimension of instant feedback. As the
companies pay more attention to the
restructuring of the office space in the
direction of desk-sharing and hot-desk-
ing, the number of mobile teleworkers
will probably increase significantly in
the future.

5  Lessons learned?

The overview of the Norwegian telework
I have provided in this article covers only

a small time-span, from 1995 and three
years on. The focus has mostly been on
homebased telework, although I have
paid some attention to the parttime
mobile workers. What can we learn about
the diffusion of telework on a more gen-
eral level? Is it possible to say something
about the nature of telework as a social
diffusion?

Firstly, it is clear that the motives and
arguments for telework has changed sev-
eral times since the idea was first intro-
duced to the organizations and employ-
ees in Norway in the early 1980s. In gen-
eral, there seems to have been a move
from focussing on societal needs towards
organizational and individual needs. An
important lesson learned so far seems to
be that the need of the employees must
to a certain degree correspond to a need
present in the organization if telework
can be implemented successfully. (How-
ever, this does not imply that there must
be similar needs or objectives with the
telework-arrangement.) There are several
reasons for implementing teleworking in
an organization, and several combina-
tions of individual and organisational
needs will take place. The relatively slow
uptake of this new workstyle suggests
that there is still some mismatch between
these motives. We should probably also
reconsider the idea of telework – as it
is defined here – as a phenomenon that
eventually will embrace every employed
person.

Secondly, telework as an “idea of reorga-
nizing the work by the use of ICT” has
clearly been connected to the social and
political climate during the period. The
political angle of incidence has also had
implications for how it has been studied
and tried out in practical field trials. In
the long run, however, these initiatives
have had little effect on the actual
spreading of telework in Norway. Look-
ing at the actual number of teleworkers,
it is hard to see any effect of these practi-
cal trials. However, the trials have proba-
bly had an impact on the increasing inter-
est for telework among the public, and
among employees and managers. Simi-
larly, it is also clear that a strong interest
for the phenomenon of telework in news-
papers and magazines has little effect on
the actual number of teleworkers.

Thirdly, our investigation has shown that
the new technology pervades more and
more of the telework that is taking place,
in the homes and elsewhere. The diffu-
sion of personal computers, mobile tele-

phones and Internet has not in itself led
to many new teleworkers, but the present
group of teleworkers has clearly taken
advantages of the new technology. The
general pattern seems to be that the tech-
nology makes every employee more and
more involved in the use of ICT and thus
also more accessible by electronic
devises. Still, the use of ICT seems to be
dependent on the type of telework in
question. The use of ICT is closely con-
nected to their motivation for a more
flexible work style. For an important
group it is important to restrict the num-
ber of incoming telephone calls, e-mail,
etc., while others need full accessibility.
This will probably cause increasing dif-
ferentiating regarding the teleworkers’
media use.

Finally, the overview has shown that
telework is a concept that covers a grow-
ing number of sub-categories, such as
home-offices, mobile offices, home-PCs,
etc. Much of the transformation that is
taking place at today’s workplaces is
happening on the boundary line of what
is covered by the term “telework” (eg.
home-PCs for the employed, occasional
work outside the office, mobile offices).
When the connection between work and
place is getting looser, it is not sufficient
to talk only about “telework”. This
should clearly lead the scholars in the
field to develop more sophisticated ways
of study and define the objects of inter-
ests. At this point it seems to be abso-
lutely necessary to make use of more
detailed and well defined concepts (eg.
mobile telework, ICT-based homework,
etc.) to explain the development. Future
research in the field should make a seri-
ous effort to develop new concepts that
help us to better understand the transfor-
mations that take place in the future labor
market.
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«The challenge that many designers of
organizational structures are already
facing [...], is an immensely complex
phenomenon for which ‘teleworking’
is merely the crudest shorthand –
nothing less than the redesign of the
shape of time.»

(Duffy, 1997)

Introduction

The topic of ‘teleworking’ appears in a
number of diverse discourses, like orga-
nizational design, management tech-
niques and office design, as well as the
role of teleworking in societal transfor-
mations towards a ‘home-oriented soci-
ety’, a ‘risk society’, or a society of ‘digi-
tal nomads’ (see Nilles, 1998; Duffy,
1997; Toffler, 1981; Beck, 1992; Maki-
moto and Manners, 1997; among several
other sources). A central theme in the
discourses on teleworking is the ‘tele-
workability’ of work tasks, referring to
the possibility of performing work tasks
at another location than the regular
premises of the employer. Teleworking
schemes and handbooks strongly empha-
size this issue, and in a similar way, pre-
dictions about telework diffusion patterns
are typically based on an analysis of the
teleworkability of singular jobs or work
tasks. This focus on the teleworkability
of work tasks has to be central, since it
is a sine qua non for other concerns, like
recommendations and warnings, and for
discussions of various impacts or impli-
cations of teleworking. Focusing solely
on the ability to perform work tasks at
locations other than the employer’s, does,
however, cover ony one aspect of tele-
work, and one may argue that this per-
spective represents a rather atomistic and
individualistic approach to the discussion
of telework arrangements. What this
individualistically oriented perspective
misses, is that work tasks are embedded
in a wider context. In this presentation, it
will be argued that the development and
diffusion of telework arrangements and
plans will be better understood by sup-
plementing the individual preference per-
spective (‘does teleworking seem like a
good idea for me and my organization?’)
with an institutional, working life per-
spective, acknowledging the importance
of labour legislation and other work-
place regulations, both locally and on a
larger scale (see the discussion in Bakke,
1998). Within this perspective, telework-
ing may be described as an atypical or
detraditionalized work practice, where
established regimes of workplace regula-

tion with rather standardized working
conditions are being supplemented or
replaced by local or individual arrange-
ments.

Telework regulation

All working life arrangements are em-
bedded in a set of regulatory frameworks,
encompassing both formal instruments
like labour legislation and agreements,
and informal aspects like traditions and
norms. The latter aspects, which include
traditions, culture, meanings, values,
interpretations, and conceptions of appro-
priate behaviour at work, are of equal
importance as the formalized ones (see
du Gay, 1997; Jakhelln, 1996a). For
‘ordinary work’, the set of regulatory
frameworks is fairly extensive, specify-
ing in detail a number of mutual rights
and obligations, whereas for telework,
the corresponding set of formal regula-
tions is poorly developed, and there has
not yet been developed a set of telework
values, norms and paradigmatic practices
(for a discussion of Norway, see Jak-
helln, 1996b, Bakke 1998). On the trans-
national level, certain elements for a reg-
ulatory framework have been developed
(see below), but they are still far from
being important for actual telework prac-
tices.

The introduction of teleworking may
be seen as an example of flexibilization
or detraditionalization of work, where
work sites as well as labour contracts and
working hours are opened for re-negotia-
tion (cf. Beck, 1992; Olberg, 1995). The
absence (relatively speaking) of telework
regulations may have been the result of

lacunae in the regulatory framework (as
is the case for the Norwegian Working
Environment Act), or it may be an ele-
ment in a strategy for de-regulation (or
rather – re-regulation) of work. Irrespec-
tive of its sources, this absence allows for
– and requires – a number of choices to
be made by the parties involved, regard-
ing local rules of conduct: With several
degrees of freedom, few paradigmatic
models, and few standards and regula-
tions, the prospective teleworkers and
employers face a complex body of
choices – and may end up with a tailor-
made organization, or with solutions
inappropriate for their organizational
needs.

Laws and provisions are not the only
mechanisms for regulating (tele-)work
practices. Other mechanisms include col-
lective and individual agreements, tradi-
tions and norms, and corporate culture.
These mechanisms differ on several
accounts, but have in common the effect
of providing rules of conduct as well as
conceptual models or schemes for orga-
nizing working life. The popular genre of
telework handbooks may in this perspec-
tive be seen as instances of regulatory
mechanisms, by being vehicles for pre-
senting and disseminating concepts and
paradigmatic models of ‘good practice’.

A tentative categorization of regulatory
mechanisms is shown in Table 1.1)

Developing telework regulations
J O H N  W I L L Y  B A K K E

General, overarching Local regulations
regulations

Formal, binding Laws Policy documents
Provisions Local agreements
Common law Individual agreements
Collective agreements
Trans-national regulations

Informal Norms Established practices
Traditions Corporate cultures
Paradigmatic models
Charters
Handbooks

Table 1  Regulatory mechanisms

1) The primary goal of this categoriza-
tion is to demonstrate a multitude of
regulatory mechanisms which may co-
exist and overlap, and to some extent
may substitute for each other. 
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It is generally accepted that the concept
of ‘teleworking’ is somewhat fuzzy, cov-
ering a variety of work arrangements. For
numerous purposes it will be sufficient to
deploy such a broad definition, whereas
for specific themes it is necessary to be
more precise. Within the field of (tele-)
work regulation, one crucial distinction
is between employed teleworkers and
those who work as independent or self-
employed (see Jakhelln, 1996a). Labour
legislation is relevant for the former
group only, whereas a number of the
‘softer’ regulatory mechanisms are
equally relevant for both groups.

‘Unregulated telework’, which is a rather
familiar phenomenon,
may seem

to escape the perspective of telework re-
gulation, and unregulated and informal
telework arrangements may even be
perceived as an attractive alternative to
supposedly bureaucratic arrangements,
threatening to block flexibility and to
invade the privacy of personalized work
arrangements (‘my home office is my
castle’). As a response to this position,
one may argue that unregulated telework
might be a viable solution for incidental
and supplemental work tasks, whereas it
seems like an improbable solution for
regular telework arrangements, since
employment regulations imply and

require a set of
rights, obliga-
tions and expec-
tations for the
parties in-
volved. The
lack of more

formal-

ized arrangements can also become prob-
lematic in cases like injuries (was it an
occupational injury or not?), questions of
workplace insurance and so on. And if
one wants to defend unregulated tele-
work, one also has to argue why only
parts of the working week should be reg-
ulated, or why only a part of the working
stock, the on-site workers, should be cov-
ered. On the level of telework policies,
one may further argue that informal,
unregulated telework arrangements does
not seem to be a proper way to obtain
recognition for telework as a valid, regu-
lar way of organizing work.

On the international arena, initiatives for
regulating telework may be found in sev-
eral initiatives from the European Union,
including the formulation of telework
guidelines and a Charter for Telework,
as well as considerations for telework to
become an instrument for the unification
of the European labour market (see de la

Serna, 1996; Actions for the stimu-
lation ..., 1996).
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The International Labour Organization
(ILO) has adopted a Home Work Con-
vention and a Home Work Recommenda-
tion (C177 and R184 respectively). The
criticism has however been raised that
the area of coverage for the Convention
and the Recommendation is too wide,
since they aim at regulating all instances
of home work in all member states,
including extremes like industrial home
work with child labour and voluntary
telework for business professionals. The
Convention has not yet come into force.

One complicating factor in the regulation
of international and trans-national tele-
work, is the status of prospective regula-
tory bodies, wanting to formulate tele-
work regulations on an international
basis. A further one is found in the field
of labour legislation, where one may
distinguish between various national
or regional traditions, differing among
other dimensions on the role of collective
agreements, and on the question of de-
tailed and specified rules versus common
law (see Nyström, 1992; Dølvik et al.,
1996). This variety of approaches to
labour legislation represents challenges
both for attempts towards establishing
overarching, trans-national telework reg-
ulations, and for regulations of trans-bor-
der telework arrangements.

Telework and Norwegian
labour legislation

As stated above, working life in general
is embedded in a comprehensive set
of regulatory mechanisms, whereas there
are major lacunae in the field of tele-
working. In Norway, one major instru-
ment for work-place regulation is the
Working Environment Act. This Act reg-
ulates topics like working hours, require-
ments to the work environment, and cer-
tain procedures for organizational con-
duct and development. The Working
Environment Act represents a formal reg-
ulatory mechanism of great potential rel-
evance for telework – potential, as the
Act, formally speaking, does not apply
for home-based telework. Based on the
intention of the law, however, there is no
reason to assume that home-based tele-
work ought to be unregulated, and there
have been several political initiatives for
an extension of the Act to include home-
based telework (recent initiatives include
St.meld. nr. 38 (1997–98); Nærings- og
handelsdepartementet, 1998; see also
Jakhelln, 1996; Bakke, 1998).

Formally, laws and provisions cover
the entire population of employers and
employees, whereas collective agree-
ments are binding only for the members
of the organizations entering the respec-
tive agreements. In Norwegian working
life, collective agreements have got a
prominent role, as the institutional and
regulational frameworks of the labour
market policy represents what may be
called a variant of the broader Nordic
model for labour legislation. This model
is characterized by strong and influential
organizations of labour and capital with
good connections to official authorities.
Further, there is a centralized system of
collective bargaining, providing an
important source for regulatory policy in
addition to (national) labour legislation.
An indication of the central role of col-
lective agreements outside the field of
wage bargaining, is that several working
life reforms originated in agreements
before they got incorporated into labour

legislation (cf. Dølvik et al., 1996; Ny-
ström, 1992).

Among the collective agreements, the
Basic Agreement between the Norwegian
Confederation of Trade Unions and the
Confederation of Norwegian Business
and Industry2) is of central importance,
both through its formal area of coverage,
through its de facto function as a model
for other collective agreements, and
through its status as normative model for
work-place arrangements outside the area
of coverage of the agreement. In the revi-
sion of the Basic Agreement in 1998, a
General agreement on distance work-
ing3) was included. In this General
Agreement, the parties acknowledge the

2) Hovedavtalen LO – NHO, in Nor-
wegian.

3) Felleserklæring om fjernarbeid.

General agreement on distance working

NHO (Confederation of Norwegian Business and Industry) and LO (Norwegian
Confederation of Trade Unions) see that more and more Norwegian enterprises
are organising the work differently from what has been customary. This trend is
accelerating. The principal driving forces include new information and communica-
tions technology, changes in the pattern of trading between enterprises, changes in
customers’ requirements, altered and more individualized needs on the part of the
employees, and the need for greater skills.

To a greater extent than ever before technology has made it possible to perform
the work at a location that geographically is distant from the employer’s permanent
premises. Increasing numbers of employees are choosing this form of work, often
working from their own homes. Distance working involves new challenges and
opportunities for employers and employees and the community as a whole. In part
it leads to greater flexibility for the individual worker, and greater and altered
demands to management and co-operation. To enable the individual enterprises to
develop and pursue a good personnel policy in this field, it will be necessary to
build up awareness and knowledge on the part of employers and employees.

The central organisations recognise the importance of closely following up develop-
ments in this field. Competence regarding the organisational challenges and oppor-
tunities of this new form of working is imperative for giving members sound advice
concerning the manner in which the work can and should be organised. LO and
NHO therefore undertake to commence systematic collection of information and
conduct dialogues with the appropriate professional environments. A group with
representatives for the various parties will be appointed to work on the challenges
and problems arising from the use of distance workers.

(From LO – NHO: Basic Agreement 1998 – 2001)
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In Norway, elements of a telework policy were formulated in the early 1980s. In an Official Norwegian Report on the future of
telematics (NOU 1983:32), teleworking was discussed as an instrument for decentralization, job creation and knowledge transfer
to rural areas. Motivating factors for the interest in teleworking was partially the technological potentials (an obvious motivation
in a report on the future of telematics), partially societal concerns. In the 1980s, a number of telework research projects were
conducted (see Hetland et al., 1988; Lie, 1985), but the slow development of teleworking made most researchers and practitioners
consider teleworking a fad or an impractical idea. In a number of companies, however, an un-monitored development took place,
with the establishment of home-based work and mobile work arrangements, but with few references to the discourse on tele-
working.

In the nineties, there has been a revival for the idea of teleworking, including research projects, like surveys of teleworking in
Norway (Hjemmebasert fjernarbeid ..., 1998), studies of teleworking and labour legislation (Jakhelln, 1996; Bakke, 1998), and
estimates of teleworking’s impact on commuting and pollution in urban areas (Jacobsen et al., 1996). Further, commercial actors
have (re)discovered teleworking as a potential market, and official authorities and the employees’ and employers’ organizations
have become engaged in this topic (cf. St.meld. nr. 38 (1997-98); LO, 1995; LO – NHO, 1998).

Currently, teleworking has become a theme in scenarios and strategies for the further development of Norway, as expressed in
numerous documents from official authorities (cf. St.meld. nr. 38 (1997–98); Nærings- og handelsdepartementet, 1998). Central
to these initiatives is the program for National Information Networks (NIN), supported by the Research Council of Norway. The
core concept ‘information network’ is here defined as both the technical infrastructure and the organization and interaction be-
tween relevant users and operators, to develop and disseminate usage patterns for the benefit of companies, local areas and
individuals (NIN, 1995; NIN, 1998).

In the NIN-program, telework development projects (1994 – 2001) represent one of approximately ten key areas of application.
The main goal of the telework development projects has been to contribute to the further development of telework as an attractive
alternative for organizing work, based on existing Norwegian working life norms and traditions. The project group responsible for
the telework development projects has been the consultancy firms Avenir AS and Semco AS, in collaboration with Telenor
Research and Development.

One major element in the development projects has been a series of pilot experiments with teleworking in Norwegian companies
and institutions. Further, a number of working groups has been established to discuss and to formulate policies on selected
themes. The result of the telework project so far has been a ‘package’ of resources, helpful for companies wanting to establish
telework projects, with a telework handbook as one of the main results (Bakke et al., 1998). The handbook is primarily intended
to be a reference work for employers and employees who are considering teleworking, or are in the early phases of implementing
a telework scheme. Emphasis is on the establishment of telework schemes, motivated by the fact that the early phases of the
respective pilot experiments were far more time-consuming and more complex than expected. Further results from the project
include documentation from working groups (abstracted in Bakke et al., 1998), and the dissemination of experiences gained from
the pilot experiments (Julsrud and Opheim, 1998). A proposal for provisions to the Work Environment Act has also been formu-
lated (see Bakke, 1998). In the present stage of the project (1999 – 2001), focal points are teleworking in small and medium sized
enterprises and in the public sector, as well as long-term experiences, societal implications, and the role of teleworking for the indi-
vidual. Further, a Norwegian forum for telework will be established.

Within the project, the recommendations and proposals have been motivated by the poorly developed common framework for tele-
work regulation in Norway, hence the need to formulate recommendations to local and individual agreements in a way to compen-
sate for the lack of a more general regulatory framework.

For the establishment of telework arrangements, the recommendations from the projects include factors like:

• The importance of strategies and procedures for the design and implementation of telework arrangements. The recommenda-
tions are process-oriented, with an emphasis on local adaptation of more general principles.

• Telework projects have to be established with broad participation from affected parties, including representatives from the
unions, from personnel and IT departments, and from those who will not be teleworking.

• It is recommended to formulate a local telework policy, in order to establish common rules of conduct, ensuring a predictable
framework for existing and future telework arrangements.

• For the individual teleworker, the importance of a written agreement is emphasized.

Telework promotion plans in Norway

Background

National Information Networks and Project Telework
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For the practice of telework, it is recommended to

• Establish or strengthen result-oriented management routines;

• Reconsider organizational routines, to take care of the development and assignment of work tasks, as well
as the individual’s career development;

• Establish routines to uphold and strengthen co-determination and democracy at work, as well as work-place loyalty and work-
place identification;

• Establish information and communication channels which are accessible irrespective of location;

• Establish procedures for logistics and support.

The proposal for provisions is motivated by the fact that the Working Environment Act does not apply for home-based teleworking.
The general intention of the proposal is to extend the area of application to include telework as far as possible, but without intro-
ducing unwanted bureaucracy and rigidity. The proposal includes items like

• The area of application for the provisions should be home-based telework, except sporadic and insignificant instances of
working at home (other instances of telework are already covered by the Act);

• The regulation of daily working hours should be suspended, while upholding limitations regarding weekly working hours;

• The Directorate of Labour Inspection should uphold a right to inspect the work-site;

• The system of internal control1) should be extended to the telework sites.

The proposal has been forwarded to the Ministry of Local Government and Regional Development, for eventual treatment.

1) The system of internal control delegates aspects of work site inspection from public authorities to the company in question.
The system’s procedures shall be reported to the authorities (cf. Brunborg and Ihlen, 1997).
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importance of distance working, and the
parties have agreed to systematically fol-
low up developments in this field. Based
on the results from this monitoring of
telework experiences, one probable next
step is the formulation of (elements of)
a telework policy in a future revision of
the Basic Agreement.

As telework is an emergent organiza-
tional form without an accumulated body
of practice, the informal regulatory
mechanisms like norms, traditions and
generally accepted models for work prac-
tices have not yet been developed to any
extent. A common approach for the
development of codes of practice is the
more or less systematic monitoring of
experiences and work practices, from
which the dissemination of results may
take place through media like reports,
management courses, or telework hand-
books.

Project Telework 
– a Norwegian telework
development initiative

As an instrument for the development
and dissemination of telework practices
and telework knowledge, the Research
Council of Norway has supported a tele-
work development project as a part of its
programme for National Information
Networks (see separate instalment on
Telework promotion plans in Norway).
A main goal for the telework project has
been to contribute to the further develop-
ment of teleworking as an attractive al-
ternative for organizing work (see NIN,
1999). 

Recommendations and proposals from
the telework project are formulated in a
Telework Handbook, in working group
reports, and in the proposal for provi-
sions to the Work Environment Act.
The project and its results have already
proven influential through the dissemina-
tion of results and practices, in particular
through a wide deployment of the Hand-
book. Further, the project has been given
a central role in the process of formula-
tion of telework policies and practices,
as expressed by official authorities (see
NIN, 1999; St.meld. nr. 38 (1997–98);
Nærings- og handelsdepartementet,
1998).

Results from the project are abstracted as
a separate instalment in order to demon-
strate in more detail one specific approach

to telework regulation, characterized by
the formulation of somewhat extensive
local agreements due to the situation with
a poorly developed overarching frame-
work for telework regulation. A contin-
ued monitoring of experiences with tele-
working will contribute to the on-going
process of developing both the formal
and the informal mechanisms for tele-
work regulation.

Comparing telework pro-
grammes and regulations

Within the field of telework, a large
number of promotion and development
programmes have been formulated, like
the American Clean Air Act and the ini-
tiative for ‘information superhighways’
(see NIST, 1994), the Bangemann Group
Report, and other initiatives from the
European Community (Club de Brux-
elles, 1994; de la Serna, 1996). A com-
parison of telework development pro-
grammes, and the actual practices these
programmes inspire, is of great impor-
tance for an understanding of the dynam-
ics of telework development and tele-
work regulation.

There are several common themes in
the various telework development pro-
grammes, partly through a migration
of initiatives and arguments from pro-
gramme to programme, where the Amer-
ican plans and the Bangemann Group
Report have been particularly influential.
In spite of common themes, telework
development programmes differ consid-
erably regarding ambitions and goals,
and the means by which the goals are
to be accomplished.

The diversity of programmes may be
elaborated through an understanding of
development programmes as pragmatic
acts of communication – communication
with the intent of achieving changes.
Within this perspective, the study of the
textual content of the programmes is
important, but does contribute only to a
partial understanding of them and their
relevance. In addition, one has to study
the types of actors and institutions
involved in the formulation of the pro-
grammes and supporting them. Further,
one has to consider the regulatory envi-
ronment wherein the telework initiatives
are located, and how these initiatives
may support and amend existing regula-
tions. When comparing telework initia-
tives cross-nationally, one also has to

consider the different labour-manage-
ment relations and management tradi-
tions, as well as the various approaches
to labour legislation in the respective
countries.
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Over the course of some years of review-
ing literature and conducting empirical
research on telework, it is quite clear that
it is a diverse phenomenon, approachable
in numerous ways and for a range of ob-
jectives. Furthermore, the actual experi-
ence of teleworkers is varied and dynam-
ic, as is their relationship to information
and communication technologies (ICTs).

The following sections aim to address all
these issues by:

1 setting the scene in terms of indicating
the diverse perspectives brought to the
topic, including public representations
of the practice;

2 exploring the issues involved in defin-
ing telework and drawing boundaries
around the practice;

3 charting the dimensions according to
which home-based teleworking experi-
ences can be differentiated;

4 indicating the key dynamics by which
teleworking may change over time;

5 providing a framework for specifically
considering how we might analyse the
role of ICTs in such teleworking
households.

Images: The diverse per-
spectives on telework

Telework has attracted interest from
diverse quarters. What has therefore
emerged is not one but a variety of dis-
courses about telework, involving differ-
ent images of the teleworker, different
‘problems’ for which telework is a solu-
tion and different perspectives from
which to evaluate this phenomenon.
While more detailed histories of the
concept have been provided elsewhere
(Huws, 1991; Julsrud, 1996), it is never-
theless important broadly to indicate
some key strands since this will become
relevant to a later discussion of defini-
tions of telework and drawing boundaries
around telework.

If we start by considering the interests
of the various research communities, the
topic of telework started to gain publicity
in academic circles in the early 1970s,
especially when the energy crisis led
researchers to consider telecommuting as
an alternative to physically commuting.
Huws (1991) notes that these writers usu-
ally portrayed the teleworker as a male
manager or professional living in the
outer suburbs. Since that time, geogra-

phers and town planners have retained an
interest in the effects of telework upon
patterns of commuting and hence upon
urban design and ways of life. The Rio
accords to reduce car emissions for en-
vironmental benefits have helped to re-
inforce some interest in this dimension
(Gillespie et al., 1995).

In the 1980s another academic strand of
analysis emerged from managerial and
business schools, and in particular from
schools of personnel management1) (eg.
DeSanctis, 1984; Olsen, 1987). Under
the heading of ‘human resource manage-
ment’, telework has been seen by these
writers as simply one form of flexible
labour among others which could be
clearly located within contemporary
discussion of the need to develop firms
which could adapt more easily to market
changes.

Huws (1991) describes a later discourse
into which telework has been inserted –
one concerning the enterprise economy.
Here telework is an intermediary stage
on the road to entrepreneurship, where
employees break away from their previ-
ous company to set up a small business
in the home – perhaps as a prelude to
moving out into separate premises2).  In
fact, Huws notes that the image here is
one of males working long hours to inject
new life into the traditional values of
self-reliance and the free market – even if
many women have also set up busi-
nesses.

A more critical approach to telework has
been adopted by researchers working for
Trade Unions and bodies such as the
UK’s Low Pay Unit which have long
monitored telework as part of the chang-
ing nature of working conditions (eg.
Huws, 1984). Their concern dates back
to fears in the 1970s about the impact of

new technology on work, especially the
threat of deskilling. Making comparisons
with traditional homeworking, these re-
searchers feared that teleworking could
be a means of applying exploitative con-
ditions of service to the clerical labour-
force. In particular, the benefit for man-
agement of flexibility – and its promise
of reducing labour costs – had a different
meaning for the unions. It could imply a
‘casualisation’ of the workforce, as the
firm reorganised its employees into core
and peripheral workers (Holti and Stern,
1986; Brocklehurst, 1989).  Moreover,
isolating employees from one another
militated against collective union action
to resist pressures from employers. Thus,
teleworkers might not only become non-
unionised but non-unionisable.

Huws draws attention to the way in
which optimistic writers in the early
1980s saw telework as a solution to a
tension within society between the need
for women’s paid labour in the white-
collar workforce and for their unpaid
labour at home. In this scenario, telework
helps to retain the traditional family, with
women staying in their ‘proper’ place
within the home.  Understandably, there
has been a strong feminist response to
this suggestion, especially following their
1970s focus on the housewife who was
trapped and isolated in the home (Huws,
1991).  Going out to work and being pre-
sent in the workplace was seen as being
important for women’s self-identity,
social standing and influence. Feminists
have been keen to point out that although
telework may be a solution to women’s
dual role, and hence one adopted by
some women, it is by no means the ideal
solution – with many writers pointing to
the difficulty of working with young
children around, and the stress of coping
with both work and domestic roles when
in the home (Olsen and Primps, 1984;
Christensen, 1987). Moreover, there has
been a feminist undercurrent in much
union research which draws parallels
with women’s negative experience of
traditional homework. Women are al-
ready disproportionately located in the
peripheral, secondary labour markets
with poorer conditions and narrower
options. The fear is that teleworking
might have the potential to exacerbate
this trend, and further marginalise
women within the workforce.

Beyond these various research communi-
ties, the concept of teleworking is now
well and truly in the public domain: The
predictions of popular futurologists such
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1) These generated not only much specu-
lation about the many issues which
could arise around telework but pro-
vided the source of many empirical
studies which have emerged in recent
years.

2) Rank Xerox’ ‘networking’ scheme was
the most publicised case of this move
to self-employment, whereby the firm
encouraged some senior executives
and professional staff to set up their
own businesses while initially guaran-
teeing them some work from Xerox
(Judkins, P. et al, 1985).



as Toffler in the 1970s and 1980s did
much initially to establish telework in the
popular imagination (Toffler, 1980).
Some of their descriptions of telework
fitted in with themes from the more liber-
tarian politics of the 1960s where IT
could be used to break down vast corpo-
rations by allowing decentralised small
workplaces to intercommunicate. In this
scenario, ‘creative’ workers – implicitly
male – choose telework as a lifestyle
option (Huws, 1991). Since that time on-
going media representations of the prac-
tice have often focused more on profes-
sional telework. Meanwhile, telework
has been the subject of policy dis-
cussions3) which have inspired research,
policy-oriented documents and symposia
both from individual governments and
from the EC4), all of which add to the
public image of this form of working.
Lastly, some companies, especially those
ICT suppliers with an interest in promot-
ing telework have not only conducted
their own research (eg. Haddon, 1992)
but have also contributed to the image of
telework. Many of these representations
of home offices understandably empha-
sise the role of technology, often present-
ing relatively higher-tech versions of the
experience.

While not exhausting all the possible
approaches to telework (see also Julsrud,
1996), the aim of this section has been to
draw attention to the sense in which tele-
working is a social construction. Of
course that does not mean that people do
not work at home using ICTs, for exam-
ple. What it does mean is that researchers
approach the concept with different agen-
das, different frameworks, different pri-
orities which can have a bearing on what,
of the many things that are possible, they
find and report. And as we shall see,
when there are many decisions to make
when choosing how to define telework,
it can even affect how we measure tele-
work. Finally, the fact that this concept

is in the public domain can help to shape
how we think of the phenomenon, and in
so far as both governments and compa-
nies themselves sponsor research this too
can have a bearing on how telework is
examined.

Boundaries: Defining
the limits of telework

If the first section dealt primarily with
the question of why study telework and
the images evoked within different per-
spectives, this section turns in more
detail to issues of what do we count as
telework and who do we count as tele-
workers. In other words, where do we
draw the boundaries around the phe-
nomenon. Clearly this is important for
any attempts to measure the prevalence
of the experience, but it is also relevant
for studies charting the experience of
teleworking from whatever perspective
since drawing the boundaries differently
will lead researchers to focus on different
groups of teleworkers. Since the later
focus of this article is on home-based
teleworking, the emphasis on this discus-
sion is on telework with a home-based
component5).

One issue is the degree to which ICTs
form a substantial, strategic or necessary
part of telework. In fact, some very early
research on teleworkers did not require
the use of ICTs as part of the definition
of the telework phenomenon (Huws,
1984). Centrally it involved some sort
of information processing. But for many
years the use of computers especially
has tended in practice to form part of the
very definition of teleworking, differenti-
ating it from traditional homework, and
there is normally reference to some kind
of telecommunications link to distant
employers or clients.

The first problem is deciding how impor-
tant a role technology plays in the work
process. Huws (1995) refers to people
who make ‘incidental’ use of ICTs in the
course of their work, for example farm-
ers, plumbers, artists and craft workers
who use PCs for letters or accounts6).

Of course, with increasing prevalence of
computers over time this becomes more
and more common.  But amongst these
examples she also includes architects,
who in a sense are processing informa-
tion. If they work at home they are prob-
ably doing so for a distant client. And for
many architects computers are increas-
ingly an everyday tool in their design
work. This example just highlights the
point that there will be grey areas in
deciding the centrality of technologies
(Wilson, 1991).

The second technology issue concerns
the nature of the telecommunications
link. A minimalist definition would con-
sider voice telephony to be sufficient7).
Yet from early days there have been
those who have insisted that telework
should entail an electronic link – origi-
nally a modem link to a distant main-
frame. These two definitions would pro-
duce very different pictures of the num-
bers of teleworkers. In fact, one interest-
ing development is the rise of the Inter-
net, which is finding a role for both self-
employed teleworkers and teleworking
employees (Haddon, 1998). Since using
the Internet would now count as an elec-
tronic link it has the potential to increase
greatly the number of teleworkers acc-
ording to the second definition. And yet
this clearly does not mean that many
more people have suddenly started work-
ing from home – they have merely
changed one aspect of their work process
by going on-line.

Next there are certain questions concern-
ing time. One first issue, which is not
given so much coverage in the telework
literature, concerns the amount of time
people work in general, let alone in the
home or elsewhere. As we shall see,
some studies of teleworking are willing
to include part-time as well as full-time
workers (eg. Huws, 1995), but the ques-
tion then arises concerning what the
lower limits of part-time work would be.
In the course of conducting my own
empirical studies in households on vari-
ous topics over a number of years, it is

30 Telektronikk 4.1999

3) Not only from the state: in the UK, for
example, regional development agen-
cies, railways and tax offices have fol-
lowed developments since this might
have implications for their fields.

4) For example, between 1977 and 1981
the French Government sponsored a
number of reports and conferences
(Monod, 1983). The US Government
has instigated both technology assess-
ments and conferences (Huws, 1991).

5) The difficulties of defining forms of
remote working other than that based
in the home are discussed in a number
of other studies including Huws, 1990.

6) This is elaborated in Huws, 1988.

7) In fact, after discussing the problems
of the ‘communications’ link, the Em-
pirica study of the 1990s chose to
allow mail and courier services for
delivery of the results of the telework
to a remote employer or subcontractor
(Huws et al, 1990).



clear that some people work only occa-
sionally or very little, especially if aver-
aged over time.

But the temporal issue which is more fre-
quently discussed in relation at least to
home-based telework concerns either the
proportion of time (as a percentage) or
the amount of time worked in the home
compared to time worked elsewhere. The
decision as to where to draw the line is
very varied. Gillespie et al. describe how
some researchers exclude occasional,
part-time telework altogether. They go
on to describe how one Dutch study
defines telework as spending 20 % of
work time away from the office of em-
ployer (ie. not necessarily in the home),
while the Huws study for the UK’s
Department of Trade and Industry opera-
tionalises telework to include those who
work at least 50 % of the time in the
home8).

Meanwhile Michaelson, approaching the
whole subject of telework from the view
of international time budget analysis,
uses perhaps the lowest cut-off point by
defining telework as involving at least
one hour working in the home (Michael-
son, 1998). In a paper comparing Swed-
ish and Canadian data, he then proceeds
to show that if people work less than four
hours in the home they tend to work a
higher proportion of their time at an
external workplace (in a ratio 60 : 40),
whereas if they worked more than four
hours in the home then they work most
of the time at home (85 % of the time).
This approach allows him to generate
another distinction between teleworkers
based on time in the home – between
‘extensive’ vs. ‘intensive’ home based
workers. He then goes on to show that
differences exist between these groups,
eg. in terms of the activities that they
enjoy.

It is possible to illustrate further the dif-
ferences in figures for working at home
that different cut off-points will produce
by considering some European data from

a five-country study of telecommunica-
tions practices (covering France, Ger-
many, Italy, Spain and the UK)9). Taking
the subset of people within the whole
European sample who worked at all10),
one question in the survey asked whether
the respondents spent “any significant
amount of time working at home, exclud-
ing work you might bring home in the
evenings and weekends”. The wording
was meant to exclude ‘overspill work’
– ie. work which spills over from the
office, in the sense that people who work
a full day elsewhere then also bring home
some extra work in the evening and at
weekends11). We then asked those who
said they worked at home what percent-
age of their normal working time was
conducted in their home. (See Table 1.)

Now these figures are not in themselves
meant to provide a measure of ‘telework-
ing’ in the sense that no other criteria –
such as the use of technology – have
been included. Hence the figures include
all forms of work in the home, including
more traditional paid homework. These
figures show that 17.1 % were claiming
to do at least some proportion of their
work at home. If we are only interested
in those who do at least a quarter of their

work at home, the figure drops to 8 %,
and if we specify that we only want to
know those working over half the time
at home, the figure drops to 4 %.

Two of the questions in the survey asked
(a) whether they had access to a PC at
home, and (b) whether they used a PC in
the course of their work. If we add these
requirements in order to try to at least
eliminate some traditional homework,
we have a picture for the European sam-
ple as a whole12), as seen in Table 2.

One final observation from looking at the
national data separately is that there is
not always a straightforward pattern of
those working up to a quarter of the time
in the home being more numerous than
those working from a quarter to a half of
the time, who in turn are more numerous
than those working more than half the
time there. This pattern may be followed
by France, Italy and the UK, but not by
Germany and Spain. (See Table 3.)

Moving on now to the next element de-
fining telework, employment status
provides another issue where different
researchers make different decisions
– and obviously this can have a major
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8) One difficulty with the 50 % cut-off
point, even if I have used it myself, is
that it fails to capture those who work
predominantly in offices, but then
spend one or two days working at
home – which is not only a current
practice, but one vision of how tele-
working could develop (Wilson,
1991).

9) This research was conducted in 1996
and commissioned by Telecom Italia.
The main findings, although not the
particular data reported here, appear
in Fortunati, 1998.

10)The total sample size for this tele-
phone survey was 6609, covering all
ages from 14 upwards. 3135 of the
respondents were in paid employment
and answered this question.

11)In fact, 20.3 % of those who worked
brought home some ‘overspill work’.
Of these, 39 % did so occasionally
(less than once a week) and 60.4 %
did so more regularly (ie. at least
once a week).

Percentage of time Number of those Percentage of those
worked at home in the sample in the sample who worked

up to 25 % 254 8.1 %

26 – 50 % 157 5.0 %

51 – 100 % 125 4.0 %

Table 1 Proportion of time spent working in the home; from (Fortunati, 1998)

Percentage of time Percentage of workers
worked at home using a PC for work and

with a PC at home

up to 25 % 3.5 %

26 – 50 % 2.7 %

51 – 100 % 1.1 %

Table 2  Proportion of time spent working in the home:
with PCs; from (Fortunati, 1998)

12)To the extent that respondents
answered these questions – some
did not.



influence on how researchers measure
the extent of telework. For example,
Gillespie et al. note that comparing two
studies of the UK, the one excluding the
self-employed produced figures 10 times
smaller than the one including them
(Gillespie et al., 1995). Some studies
have produced more complicated deci-
sions on this issue. For example, the
Huws study for the DTI included self-
employed people working for a single
client but excluded freelancers working
for several clients. On this occasion the
decision was made because the project
was focused on best management prac-
tices, and so freelancers, as ‘self-man-
agers’, were not so relevant. Neverthe-
less, this example serves to remind us
how even the process of mapping the
field is shaped by the goals of the partic-
ular project.

One of the other standard issues dis-
cussed in literature reviews is whether
telework should include only home-
based work or other variants where there
is conceivably still some form of remote
working (eg. telecottages, remote off-
ices). As is often the case, the choice
depends on the focus of the project. For
instance, the wider definition probably
has more relevance for studying the
‘impact of ICTs on the spatial organisa-
tion of work’ (Gillespie et al., 1995) and
issues such as managing a distant work-
force. On the other hand, when my own
research focused on the teleworkers as
part of a series of studies of the experi-
ence of ICTs in households, it made
more sense to go for the narrower focus
on what have been called ‘electronic
homeworkers’ (Gillespie et al., 1995)
for the purposes of that study.

In more recent years there has been some
discussion of how to conceptualise no-
madic or mobile workers. Gillespie et al.
observe that they tend not to be counted
as teleworker in US studies and in one
French study they discuss, but they then

point out that many European managers
nevertheless regard them as being tele-
workers (Gillespie et al., 1995). Hence
these researchers consider mobile work-
ers to be one of the subsets of telework-
ers. We can add some complexity to this
issues by considering a Norwegian sur-
vey by the telecom company Telenor
which did not insist on telework based at
home and mobile work being mutually
exclusive categories (Julsrud, 1998).
Here telework was defined as working
in the home for five or more hours, while
mobile work was defined as working out-
side the home and main office site for
five hours or more. While there were
differences overall between home-based
teleworkers and mobile workers (for
example, in their use of ICTs), a third
of the Norwegian sample of teleworkers
were actually also mobile workers
according to this way of counting.

Huws discusses a number of these issues
in explaining her operational definition
of telework in the DTI study of its preva-
lence in the UK. After years of studying
telework, she observes that there is ‘no
clear-cut choice between logically dis-
tinct alternatives’ (Huws, 1995). This is
also clear from the above discussion. It
is impossible to provide an absolute fig-
ure for the number of teleworkers in the
abstract. There are obviously many de-
cisions to make. Once you make them,
putting aside any practical methodologi-
cal difficulties concerned with the pro-
cess of counting, it is possible to generate
some ‘hard’ data that corresponds to
what people do. But it is important to
remember that the data is only as good
as, and reflects, the definition. And given
the range of perspectives, understandings
and agendas outlined in the first section,
it is understandable where there are a
variety of definitions, of figures and even
of descriptions of the experience of tele-
working to the extent that different re-
searchers focus on different people.

Diversity: The experiences
of telework

At this point we turn to the actual experi-
ence of telework – or at least to home-
based telework. Certainly some of the
media images and representations from
companies can be misleading in that they
depict a fairly stereotyped, often profes-
sional, experience whereas telework is
by no means such a unitary phenomenon.
Within the telework literature general
differences between male and female and
clerical and professional telework have
been noted, but here I use my own re-
search to delineate some dimensions
according to which the circumstances,
and hence the experiences, of telework-
ers vary.

The following descriptions draw mainly
on a year-long British empirical study of
households containing home-based tele-
workers (Haddon and Silverstone, 1993;
a shorter version of which appears in
Haddon and Silverstone, 1994b). This
was part of a series of studies of different
social groups looking at the role of ICTs
in the home13). Twenty households with
teleworkers were studied, which involved
both the adult household members filling
in weekly time budget diaries, and then
being interviewed for several hours, indi-
vidually and together, and two separate
occasions. In terms of the various bound-
aries described above, a relatively gener-
ous definition was used. The participants
had to use a PC and at least voice tele-
phony in their work, although that did
border on ‘incidental’ use in one or two
cases. They could be employees or self-
employed, full-time or part-time (which
could mean just a few hours on average)
but they had to work a majority of the
time at home.
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% of time France Germany Italy Spain UK
worked at home

N = 495 N = 979 N = 475 N = 403 N = 635

up to 25 % 3.1 1.6 2.7 4.6 6.7

26 – 50 % 2.1 3.6 1.7 2.0 2.9

51 – 100 % 0.2 1.7 1.1 2.2 0.6

Table 3  Proportion of time spent working in the home: with PCs and by country

13)The other two studies in this particu-
lar project were of lone parents (Had-
don and Silverstone, 1995) and the
young elderly (Haddon and Silver-
stone, 1996). Prior to this particular
research, I had conducted both litera-
ture reviews (later appearing as Had-
don and Lewis, 1994) and previous
empirical research on teleworkers
(Haddon, 1992). Some years after this
study, later research on the Internet
also involved some teleworkers (Had-
don, 1998). So while the following
descriptions draw mainly on the 1993
year-long study, they are also in-
formed by these other sources.



The first aspect which can shape the ex-
perience of telework is the question of
motivation (on this issue, see also Huws,
1991). Why does teleworking appeal or
why is it felt to be the best option from
the choices available? The rationale
involved, the goals that teleworkers hope
to achieve, is important precisely because
it has a bearing on teleworker expecta-
tions, what they value about the tele-
work, and what facets of the work con-
stitute a problem. Thus, appreciating the
motivation for teleworking can help us
to understand teleworker behaviour, their
strategies, whether they are satisfied,
whether they are enthusiastic, ‘get by’,
or give it up.

By far the main domestic motivation
for teleworking relates to children14)

– which often means a combination of
wanting to spend time with children and
managing the practicalities of taking the
children to and picking them up from
school, a nursery or a childminder. With
exceptions, it appears to be virtually
always women who take up teleworking
for this reason, which can often mean
that the women concerned are balancing
telework and domestic commitments to a
greater extent than many male counter-
parts. That said, there are differences in
emphasis among these female telework-
ers, which again differentiate their expe-
riences. For example, for those, espe-
cially professionals, trying to maintain a
career, the pattern of organising of work
into substantial blocks of time often
matching ordinary office hours is often
very similar to that of male teleworkers
(Haddon and Silverstone, 1993). Other
women who have a commitment first
and foremost to their domestic role try to
find a form of work which fits in and fits
around this. Often, but not only, in the
case of clerical workers, this work can be
as fragmented as domestic tasks, and is
sometimes fitted in during evenings or at
weekends.

Still on the theme of motivations, there
are several work-related reasons for
taking up telework. It can simply reflect
a preference for the autonomy and free-
dom some people see and find in work-
ing from home, in some (albeit less fre-
quent) cases, telework is even valued as
an alternative form of work, with coun-

tercultural or pre-industrial connotations
(Haddon and Silverstone, 1993). Equally,
teleworking can be embraced in that it
enables entrepreneurship, as some people
make the decision to break away from
employers and set up their own busi-
nesses. On the other hand, the adoption
of teleworking does not always take
place for such positive reasons. It can
be a strategy to get away from problems
experienced in an office workplace or to
avoid some commuting – meaning that
the question of travel is not only a con-
cern of geographers and town planners.
Moreover, teleworking may be seen as
the only remaining option following
forced redundancy or early retirement.
Obviously, the degree to which telework
is enthusiastically taken up can have a
bearing on how people feel about the
whole experience and on the choices they
make.

The next aspect is the status of telework
in the home. The perceived significance
of telework is important because it can
influence the very identity of the tele-
worker and also have a bearing on how
teleworkers and other household mem-
bers feel about the intrusion of telework
into the home.  If it is given a high value,
telework can be used to justify exemp-
tion from certain household responsibili-
ties or to excuse teleworkers from partic-
ipation in the social life of the household
– a situation that seems to occur more
with male teleworkers. It may also enable
teleworkers to gain the support of others
in helping with that work. And it has a
bearing on the power of the teleworker
to command space within the home for
that work.

In fact, the status of telework is another
key dimension which differentiates the
meaning of working at home for many
men and for women. The women in our
own study were far more likely to be
secondary earners, reflecting the wider
marketplace for male and female labour.
They were usually interested in telework
because it fitted in with looking after
children, and many were involved in
part-time telework. In contrast, most of
the males in this study worked, or aspired
to work, full-time. They were far more
likely to be the primary earners – or
aspire to be so in the case of those setting
up new businesses.  ‘Aspiration’ is a cru-
cial nuance here, because the signifi-
cance of telework is by no means simply
determined by the amount of monetary
income it generates at any one time. The
status of telework is both a psychological

issue for teleworkers themselves and an
understanding negotiated in the house-
hold. For example, where money for
buying equipment has to come out of
combined household finances there is
always grounds for some friction and
debate over the status of telework.
Having first stressed broad gender differ-
ences, as in the case of the organisation
of time, there were differences in the sta-
tus of work among male teleworkers as
well as among female ones.

Different teleworkers have different
degrees of control over their work, which
obviously problematises some of the
claims that teleworkers automatically
benefit from increased flexibility and
autonomy (Haddon and Silverstone,
1992). To illustrate what this can mean,
in our own study some self-employed
clerical teleworkers, for example, those
involved in word-processing, were afraid
to turn down work for fear of not being
given work in the future. Yet others had
developed strategies or negotiated with
clients to manage their work flows. Nor
were such differences unique to clerical
workers. While some teleworkers in a
professional or managerial capacity did
operate with autonomy, others were con-
cerned that work ate more and more into
home life, as they made themselves more
contactable outside work hours, for ex-
ample.

The centrality of ICTs to telework was
discussed earlier in relation to defining
the boundaries around what counts as
telework. But the role of ICTs can also
be a differentiator of the telework experi-
ence. For example, that study indicated
how to greater or lesser extents ICTs
could play a role in enabling telework to
be an option in the first place: but while
particular ICTs played an essential role
for some types of telework this has to
be contrasted with cases where the work
could have been conducted without them.
In between these two sets of teleworker,
there were some people for whom ICTs
were more than just a facilitator because
of the magnitude of task and time pres-
sures involved15). For these, mostly but
not exclusively self-employed, telework-
ers ICTs made telework a more feasible
option. At the same time the centrality
of ICTs to the labour process could have
a bearing upon perceptions of the work
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14)Caring for the sick or elderly is an-
other, although very little is known
about the number of  teleworking
carers.

15)Elaborated in Haddon and Silver-
stone, 1994.



(eg. whether it is seen as being ‘high-
tech’). It influenced the value telework-
ers placed on and their efforts to develop
ICT-related skills. And the centrality of
ICTs sometimes justified ICTs entering
the home or being appropriated for work.

Dynamics: The range
of teleworking careers

The decision to take up teleworking
should not be seen as being final. It is a
provisional, perhaps temporary commit-
ment to a working arrangement. For
some it is a choice taken with relatively
more enthusiasm. For others, the decision
to telework and continue teleworking is
made with some ambivalence, and with
at best a partial commitment.

For some people telework is indeed the
final stage in their career: once they
become involved in teleworking they
continue to do so for the rest of their
working life. This may be a lifestyle
choice, a decision to embrace telework-
ing because of the problems of on-site
working, or because of the autonomy it
may offer. But equally, this may be be-
cause there are few better options: eg.
for the manager made redundant who
is unlikely to be employed again because
of age.

For others, teleworking is only a stage in
their lives, an option like taking a career
break, or the decision of many mothers
to work part-time while the children are
young and return to full-time working
later. It may be a fairly short stage, as in
the case of one of our interviewees who
started a new business and worked at
home a few months before moving into
rented offices. Or it may last for some
years, as with a number of our house-
holds where women had planned to stay
home as their children progressed from
birth to school age or even into their
teens.

In the following discussion, the concept
of telework trajectory is utilised to de-
scribe some of these stages because it
captures the way in which telework takes
place in a constantly changing household
environment and remains a potentially
contingent arrangement. It can also illus-
trate the different routes into, through
and out of telework. Lastly, we can ask
how the various trajectories give rise to
different issues in households and to dif-
ferent responses.

In our sample it was clear that certain
antecedent experiences could pave the
way for telework, making this form of
working less problematic. One of these
is simply the experience of growing up
with parents who worked (in the case
of agriculture) immediately around the
home, so that there was some familiarity
with the blurred boundaries between
home and work. Another factor favour-
ing telework is that in some localities
working at home was already a common
practice, as in the case of traditional out-
workers employed by the Nottingham
hosiery industry. In some occupations,
such as accountancy, it was common for
women to move into the home for a few
years when children arrived and the same
might also be said of typists who shift to
working at home. Finally the growing
public visibility of telework through
media and the telework literature itself
created an awareness of the concept, and
first attracted the interest of some of the
teleworkers we studied.

Turning now to immediate trajectories
into telework, one route into telework
was from an exclusively domestic role.
This was usually experienced by women
who for a time prior to working have
been preoccupied as housewives and
childcarers. This had sometimes been for
a short period of a few years or the dom-
estic role may have been a longer one
lasting until the children were teenagers.
In fact, the transition from this domestic
role is a useful case for illustrating the
significance which trajectories can have
upon the whole telework experience.
Often such teleworkers had made a break
with any previous work contacts through
whom they could easily get support (eg.
in terms of receiving advice or being
passed on work if they were self-em-
ployed). Where these teleworkers had
previously been moving in social circles
of other mothers with young children,
they now sometimes faced dilemmas as
regards finding the ‘free time’ for main-
taining social contact with this group of
friends while making the time for work.

Some related experiences occurred
among those entering into telework from
involvement in some form of education
(eg. a degree). While this background
may have had some of the temporal
rhythms of industrial work in that dead-
lines had to be met and attendance might
have been required at certain times dur-
ing the day, nevertheless there had usu-
ally been a considerable amount of flexi-

bility in terms of choosing the time to
study and making time for social con-
tacts.  Meanwhile, moving from limited
part-time work outside the home to tele-
working could also lead to easier transi-
tion which involves less adjustment than
when the precursors were purely domes-
tic work or full-time office work.

The contrast with the domestic trajectory
is clearest in the case of those who have
come to telework from a full-time office
environment. For example, in our study,
those who continued to work for the
same employer when they changed to
teleworking would often carry on work-
ing roughly the same core hours – unlike
those from a domestic background, they
were not interrupted by any friends who
expected them to be free for socialising.
Sometimes they were also locked into
working some core hours because of the
requirements of their employers (ie. in
order to co-ordinate with other office-
based staff). For those employees who
were taking part either in a teleworking
scheme or a more informal arrangement
there was also some scope for maintain-
ing useful contacts in the office who
could help out with work problems. Even
some of those who had made a break
from their previous employers to set up
their own business still kept some old
work contacts and often retained much
of the time structure of their previous
employment.

Another route into the home includes
those self-employed who retreated into
the home for longer or shorter periods.
For example, because of the contraction
of their business some had given up their
previous rented offices. For others, tele-
working was a stop-gap between winding
up one business and setting up another in
a new office. As in the case of those set-
ting up businesses for the first time, those
retreating to the home sometimes brought
other staff into their homes to work with
them. For those who had been made
redundant and taken early retirement,
teleworking was often not only an un-
planned experience, for which there had
been limited preparation, but one which
was not necessarily welcomed. Some
found their experience of losing their
work, often through the restructuring of
firms, to be traumatic. They were tele-
working by default. Some showed an
interest in moving out of the home and
back into the office, but others felt that
they had no prospect of becoming an
employee because of their age.
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Turning now to the nature of trajectories
during a teleworking career, a range of
work-related factors can mean that the
experience of telework changes over
time, perhaps raising new problems and
requiring new forms of accommodation.
One obvious development in our study
related to changes in the work performed,
which included alterations in the number
of hours worked and when these occ-
urred. The amount of work teleworkers
had could change as employees took on
new roles or as businesses grew. The
work sometimes started to require the
involvement of others, co-ordination
with colleagues, the employment of other
staff or participation of the teleworkers’
own families in the work process. And
of course telework could also decrease,
for unplanned reasons or by choice, as
when some older teleworkers wound
down towards retirement.

Another dynamic involved changes in
the balance of working at home and from
home, where there might be more or less
need to visit employers or clients. So
telework could become more mobile
work, or a higher proportion of it could
take place in an office. The degree to
which teleworkers had to be contactable
could also alter over time, with repercus-
sions for the choice of hours when they
worked or how much domestic life was
interrupted. Other changes involved the
very nature of the work being under-
taken, for self-employed and employees
alike, and changes in the pace of work.
This could in itself reflect taking on dif-
ferent clients or a re-organisation at a
central work-site such that those on tele-
work schemes were assigned to different
departments with new modes of working.
Teleworkers could even move between
self-employed and employee status, espe-
cially if doing contract work.

The other major influence on the experi-
ence of teleworking comes not from the
work but from domestic life. For exam-
ple, individuals are part of households
which change. Single people take on
partners, others end such relationships
and find new partners – sometimes all
while teleworking. Hence, in our study
the telework could now take place in new
households, involving re-negotiation of
its meaning, of spatial and temporal
boundaries, etc. with new partners who
themselves had different patterns of work
from the previous partners. Certainly one
very significant domestic factor was sim-

ply the growth of children. That process
created a whole host of new demands and
considerations that could have a bearing
on, for example, the times when work
took place, the location of telework in the
home and even the very viability of tele-
work.

Lastly there are the trajectories out of
telework. In our sample domestic pres-
sures were one consideration: even those
who preferred to work at home found
that their changing household circum-
stances – eg. through the arrival of chil-
dren or the increasing disruption from
family members – could render telework-
ing impracticable. Others who had never
been so enthusiastic about teleworking
– for example because of the difficulties
of separating home and work, or because
they missed the sociability of the office
workplace – looked for the first opportu-
nity to work outside the home again. For
some self-employed teleworkers the inse-
curity (eg. of contract work) was a con-
stant concern and reason for giving up
the telework. Where telework had only
ever been a temporary reaction to cir-
cumstances, returning to office-based
work involved relatively little sense of
loss. Sometimes teleworking was no
longer an option, for example, if an em-
ployer no longer allowed it, or if tele-
working employees moved into new
roles within the firm where this mode of
work was untenable. Meanwhile, some
self-employed teleworkers gave up work-
ing at home when they lost their busi-
nesses for various reasons.

But there were also more positive rea-
sons for the end of teleworking. This in-
cluded the search for better career oppor-
tunities, the straightforward desire to
move on, to have a change and take up
new challenges and the opportunity for
better pay on-site with an employer. For
the self-employed, the expansion of work
and the need for greater space sometimes
meant that the home could no longer con-
tain work even if, once again, those con-
cerned might have preferred to have con-
tinued working at home. But lastly it is
worth adding that whether through desire
or lack of better options, those who give
up teleworking may always return to it
– in which case, re-entry trajectories also
exist.

Implications: Telework
and the experience of ICTs

This final section turns to the issue which
has for some years motivated my own
interest in telework and which fits in with
a central concern of this journal – tele-
workers’ relationship to ICTs. The aim
is to indicate some of the framework that
has been developed, both theoretically and
empirically, for thinking about the place
of ICTs in households generally, and in
teleworking households in particular.

One point that should immediately be
clear is that although the very first part
of this article outlined some key frame-
works for studying telework, they clearly
do not exhaust all the motivations for
researching this phenomenon – it is al-
ways possible to come to a topic with a
new agenda. And indeed that is exactly
what happened in the teleworking study
described above. A programme of re-
search then based at Sussex Univer-
sity16) and focusing primarily on ICTs
chose to use telework as a case study for
illustrating the implications for technolo-
gies of changing boundaries between
home and work.

The series of research projects in the late
1980s and throughout the 1990s focused
on the ‘domestication’ of ICTs – ie. the
processes by which, to a greater or lesser
extent, these technologies find a place in
everyday life (Silverstone et al., 1992).
To a large extent this approach drew
upon the growing literature on ‘con-
sumption’ (Douglas and Isherwood,
1980; Bourdieu, 1986; Miller, 1987;
McCracken, 1990) which went beyond
the narrower emphasis on ‘usage’ that
was more commonly associated with the
analysis of technologies to consider the
symbolic dimensions of ICTs and their
place within the social processes of the
household.

A distinguishing feature of this research
was the focus on households, which
decentralised the ‘main’ or ‘end’ user
who is so often the subject of other
research. The research recognised the
ways in which others in the household
make some contribution to the experi-
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16)This work, initiated by professor
Roger Silverstone shifted institutional
base over time from Brunel University
to Sussex and now to the LSE.



ence of ICTs. Individual use of technol-
ogy takes place in a context where vari-
ous household members have both com-
mitments, routines and general demands
on time and space as well as values,
hopes and concerns which all interact
and in so doing shape consumption. But
to extend that line of argument for the
purposes of this article, telework itself
takes place in this same social context
– ie. other household members are
affected by and affect the experience in
various ways. That focus on the whole
household, reflected methodologically
in interviews with teleworkers’ partners,
provided a slightly different perspective
on this working practice, compared to
many studies which deal either with the
teleworker as an individual or with his or
her relationships with an employer (also
noted in Gray et al., 1993).

The decision to focus on telework also
brings us back to the earlier discussion in
this article of where to draw boundaries
around a phenomenon. If the emphasis
is on what happens, and crucially what
happens to ICTs, when paid work takes
place within the home, then in principle
the project could also have considered
some mobile work (since the home is
often one base from which people go
out). Indeed, it could also have covered
‘overspill work’, since this extra work
can still be enough to justify the acquisi-
tion of ICTs (for instance, acquiring
Internet access: Berg, 1988). However,
telework was ultimately chosen as a par-
ticularly dramatic case to consider since
so much of the home’s routines could
change with the start of this working
practice. And since it was still a rela-
tively uncommon arrangement, those in-
volved were often very reflective about
the issues they faced and about the deci-
sions they had had to make.

As might be expected, the heterogeneity
of telework outlined above, especially in
terms of its importance and its economic
value, had a bearing on what ICTs are
acquired. So despite images of the well-
equipped home office, in the case of
lower paid, often part-time teleworking
vast expenditures on such technologies
simply could not be justified. And even
when more (potential) income was in-
volved, there was sometimes still some
negotiation between household members
concerning what technologies were really
‘necessary’ for the work – especially in
the case of self-employed teleworkers
drawing on the family pool of income.
This was in a context where it was some-

times actually difficult to decide how
important particular types of hardware,
software or services really were for
work purposes. Indeed, work sometimes
served to justify the acquisition of an
ICT which was of more general interest
(which later studies also found to be gen-
erally true of Internet access (Haddon,
1998) and mobile telephony (Bassett et
al., 1997)). Finally, the arrival of tele-
work did not necessarily lead to new pur-
chases17) – existing equipment was
sometimes used for new work purposes.
But that again could raise a whole set of
issues within households, as others be-
sides the teleworker laid claim to the
family PC or the domestic phone that
had now become work tools.

ICTs then had to fit into the organisation
of domestic time and space, and the abil-
ity to command temporal and spatial re-
sources, as we have seen, in part relates
to the importance of the telework. Yes,
home offices do exist, but the use of
ICTs also takes place in bedrooms, guest
rooms, living rooms and kitchens – even
in the case of professional teleworkers,
if their homes have limited space and/or
they have to meet the demands made by
children. Meanwhile, while some tele-
workers in the study were in a position to
choose to prioritise work over domestic
commitments, carving out blocks of time
for telework and hence the use of tech-
nologies, other teleworkers fitted work
and the use of ICTs around domestic
commitments, sometimes using their
technologies in the evenings or at week-
ends.

If we are to understand the usage of
ICTs, we also need to appreciate that
rules emerge as to who can use what,
when under what conditions – although
such rules can always be challenged. For
example, in the study we had examples
of teleworkers rationing their children’s
use of the work computer, or trying to
persuade other household members not
to block the sole domestic phone with

social calls at certain times in case the
teleworker needed to be contactable for
work. This leads to questions concerning
the extent to which ICTs are devoted to
telework, versus the extent to which they
are, more commonly, also used for other
personal purposes or used by household
members other than the teleworker. The
original 1993 study looked mainly at
equipment like PCs, telephony-related
equipment, photocopiers, etc. in this
respect, but more recently the same seep-
age of work ICTs into other aspects of
everyday life was also true in the case of
teleworking households accessing the
Internet (Haddon, 1998).

Finally, the changing experience of tele-
work discussed earlier under the theme
of trajectories can have some bearing on
the careers of ICTs18) (Haddon and Sil-
verstone, 1994b). Once they have entered
the home, the ICTs in our study do not
necessarily settle down into some fixed
unchanging role. Older ICTs were some-
times ‘inherited’ by other household
members as new versions were acquired.
ICTs could move to different parts of the
home and be used at different times.
They sometimes took on a new salience,
and were used in new practices as the
nature of work, of domestic circum-
stances and also of relationships with
social networks outside the home
changed.

To sum up this section, the initial acqui-
sition of ICTs is one stage of the wider
consumption of these artefacts, and can
itself be the result of some negotiation in
the homes of teleworkers. Usage is but
another facet of that consumption, and
must be understood within the spatial
and temporal rhythms of the home, as
well as the understandings that arise
between household members about both
the nature of telework and about the
usage of technologies. And that con-
sumption can change over time, in part
due to the dynamic processes at work
in such households.
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17)Obviously ICTs such as PCs, phone
lines and Internet access (Haddon,
1998) are sometimes supplied by
employers (or clients) – which come
with varying rules about how strictly
they must be used solely for work pur-
poses.

18)As can other factors such as the avail-
ability of new hardware, software,
services, etc.



End note

As those who have researched telework-
ing will be aware, there are numerous
definitions of the phenomenon and varia-
tions concerning where to draw bound-
aries around this working practice. The
first sections of this article indicated
some of the key considerations in this re-
spect and how particular studies opera-
tionalise the concept partly in accordance
with the perspectives and agenda behind
those projects – sometimes influenced
by the prevalent image of teleworking,
which is itself a concept in the public
domain. In addition, there are still some
decisions to make, cut off points to draw,
which remain to some degree arbitrary.
That observation is not meant as a criti-
cism – it is a reminder that there is sim-
ply no one single definition and there-
fore, in principle, no one single measure-
ment of teleworking.

When we turn to the experience of tele-
working, this article has both emphasised
how much diversity exists, as well as
indicating some main dimensions differ-
entiating the experience, based on empir-
ical research. This included some experi-
ences which are relatively neglected in
the literature, such as the unenthusiastic
teleworker thrown into this situation
through redundancy. Ultimately one
implication is that there can be no one
simple evaluation of the phenomenon if
the experience is so heterogeneous.

Lastly, the article has dealt with two
aspects which are rarer in the existing
literature. The first is the attention given
to the dynamics of telework, the ways in
which and reasons why the experience
of telework changes over time, the differ-
ences which the mode of entry can make
and the fact that there is a variety of
modes of exit from this situation. The
second aspect is the very specific ques-
tion of the experience of ICTs in the
homes of teleworkers, where a broad
framework was provided for thinking
about the consumption of these technolo-
gies in the light of the diverse and chang-
ing experiences of teleworking 
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1  Introduction

This article deals with how homebased
telework affects the boundary between
work and leisure when the workplace is
moved to the employees’ home. In-depth
interviews with ten people, doing some
or all of their work from home is the
basis for the empirical study (Yttri,
1998). By using sociological boundary
theory, I will consider its application to
how homeworkers construct boundaries
between work and leisure in the private
sphere.

2  The concepts of telework
and boundary work
– and its definitions

In the literature about telework it is pos-
sible to find a diversity of definitions,
theories and concepts related to telework.
None of these concepts are universal or
adequate for this type of work (Bakke,
1997, p. 78; 1995, p. 5; Huws, Korte and
Robinson, 1990 p. 1; and Julsrud, 1994
p. 3). A lot of concepts are used to char-
acterise this kind of work: distance work,
telework (Huws et al., 1990; Gray, Hod-
son and Gordon, 1993), telecommute
(Nilles, 1994), remote work (Hamblin,
1995) and homework. This article will
concentrate on wage work done at home,
and therefore homebased telework will
be used.2) This means that work done in
other places, for example in the car, at
the hotel, on the plane – or so-called
nomadic telework – is not in focus.
Neither is work done in neighbourhood
centres, or so called remote work.

Choosing which concepts to explain this
way of organising work also implicates
choosing criteria to be included in a defi-
nition. Several different concepts for this
way of organising work are being used in
the literature and in practical life, just as
no absolute definition of homebased tele-
work exists. This article focuses on the
boundaries between leisure and work in
the private sphere, and this definition of
homebased telework will be used:

Homebased telework is wage work,
which – by agreement – is done by a
company’s employee, in his/her home.
Some kind of ICT-mediated contact
will exist between the teleworker and
the company.3)

The concept of boundary work can be
defined as the “(...) never-ending, hands-
on, largely visible process through which
boundaries are negotiated, placed, main-
tained, and transformed by individuals
over time” (Nippert-Eng, 1996 p. xiii).
Boundary work is a mental process, con-
sisting of strategies and practises we use
to create and modify cultural categories.
The boundary work determines how
much we segment and integrate home
and work.

What homeworkers do during their day,
influences how they organise it (Zeruba-
vel, 1991 p. 1), and the relationship
between work and leisure are different
from person to person (Nippert-Eng, 1996
p. 4). To construct or mark a boundary or
line means “(...) to surround it with a
mental fence that separates it from every-
thing else” (Zerubavel, 1991 p. 2). Every
time we see someone making distinctions
between the space and time of home and
work, there is the leisure-work boundary
(Nippert-Eng, 1996 p. 42).

In the next part I will present the problem
in this article, and then I present the soci-
ological boundary theory of Christena
Nippert-Eng. After presenting the theory
of Mary Douglas, a presentation of the
empirical data material will be given.
Finally, I conclude by discussing how the

theories presented explain the boundary
work of the homeworkers in the empiri-
cal material.

3  The problem

The concept of work has changed in the
last years, and is to the purpose of work
in the Information society rather than
work in the Industrial society. A division
of human relations and physical place-
ments are results of the ‘new content’ in
our work and the way we organise it
(Jensen, 1998). In the Industrial society,
time, place and the relations between
people were dedicated to work or leisure.
Work was hard and necessary time, while
leisure was relaxing, recreation, and time
to be together with friends and family.
Colleagues belong to work, family and
friends to leisure. In the Information
society, work and leisure are charac-
terised by overlapping activities and rela-
tions, like in Figure 1 above – presented
by Jensen.

This means that one of the ‘basis
thoughts’ in sociology – the distinction
between the public and the private
sphere, and between work and leisure /
family life is disrupted by the introduc-
tion of new ways of organising work.

The introduction of Information and
Communication Technology (ICT) in
the home is responsible for a blurring4)
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1) This article is based on my post-gradu-
ate thesis “Social organization of
homebased telework. Its effects on
the boundary work between work
and leisure” (Yttri, 1998).

2) I will also use the terms homework,
homebased teleworkers and home-
workers.

3) Inspired by the definition made by
Bakke.

WORK
Hard
Necessary
Time

LEISURE
Relaxing
Recreation
Together with
family and friends

Qualifications
means

Responsibility

Together with
family and friends

Creative
Meet people

Active
Enjoyable
Change

Industrial
Society

Information
Society

Figure 1  The concept of work and different relations between work and leisure
in the Industrial Society and the Information Society (Jensen, 1998)

4) By blurring is understood that the
boundaries between the private and
public spheres become more diffuse
due to the introduction of work at
home (Meyrowitz 1985 in Mante-Mei-
jer, 1997 p. 15).



of boundaries of here and there, of now
and then, of public and private, of home
and workplace. ICT causes a reduction in
spatial and temporal order (Mante-Meijer
et al., 1997 p. 15).

The understanding of the distinctions
between work and leisure in both time
and place is brought into sharp focus
when work is brought into the private
sphere – homebased telework can there-
fore challenge the boundaries between
work and leisure (Bakke, 1994a p. 17).
Some of the homebased teleworkers
experience this disruption between the
public and the private sphere, and empiri-
cal studies in this field can explain how
work influences the boundary between
work and leisure.

Organization of homebased
telework

Homebased telework combines different
arenas in the everyday life of the individ-
ual. Homeworkers combine areas that are
seen as separate, such as work/home,
work life / domestic life and public/
private sphere (Salmi, 1997 p. 132–133).
Just as with the freelance workers who
have no decided work hours (Lie, 1994
p. 9), homeworkers usually have no
agreements about how work from home
should be regulated or organised. As
Bakke states:

“Teleworking is not a ‘pre-packaged’
way of organising work – there are
several options and choices to be
made, while there are relatively few
traditions and regulations for this area
of work.” (Bakke, 1997 p. 83.)

Everyday life for the homeworker is not
regulated in the same way as for those
working in the employer’s office. For
the ‘office worker’, the job is rooted in
frames like laws, traditions and norms
(Bakke, 1997 p. 86). This framework
does not exist for the homebased tele-
workers, and it is not obvious how they
will organise their work and leisure at
home or in the private sphere.

In the public sphere and for the office-
workers, a framework of different agree-
ments exists stating when and where the
wage work should be done. The ‘normal’
way to organise work is that the employ-
ees carry out wage work in a private
company or public department (Engel-
stad, 1991 p. 74), and use the private
sphere, or his/her home for housework,
leisure and domestic life. The homebased

teleworkers do wage work in their own
home – in the private sphere – where
work and leisure are concentrated in the
same place, a place normally used for
leisure, and not for wage work. Home-
workers are not bounded by the same
regulations and limitations as people
working outside the home, and the home-
workers have to sort out their everyday
life without these limitations (Haddon
and Tucknutt, 1991).

The first question in this article is to
focus on how homeworkers organise
their day, measuring how homeworkers
are organised at home by studying the
homebased teleworkers in relation to
time and place. Through the empirical
material and the homeworkers’ descrip-
tions of when and where they work, their
routines and breaks, I will discuss how
homeworkers do boundary work.

4  Construction of
boundaries

Christena Nippert-Eng and Mary Dou-
glas are both engaged in everyday life, in
the content of the categories of work and
leisure, among other things, and what
these categories mean to us. Through
their theories on boundaries, symbolic
patterns and order it is possible to under-
stand how the homeworkers do boundary
work. In the boundary theory of Nippert-
Eng we can see how employee’s working
at the workplace are being categorised
into the ideal types integrator and seg-
mentator. Mary Douglas’ concept of dirt
describes how order can be attained
through the creation of symbolic patterns
in the private sphere.

Nippert-Eng: A sociological
boundary theory

Christena Nippert-Eng uses work and
home as distinctions in the analysis of
how workers construct boundaries
between work and home. This article
focuses on the areas of work and leisure
within the private sphere. When work
and leisure are located in the private
sphere of the employee, cultural under-
standings of workplace in the public
sphere are disrupted. It is the meeting
between work- and leisure activities in
the private sphere that makes the home-
workers’ boundary work between work
and leisure interesting.

On the background of the assumption
that overlapping of boundaries are over-

looked in studies of home and work
(Nippert-Eng, 1996 p. 279), Nippert-Eng
constructed a sociological boundary the-
ory that shows how boundaries between
different areas are being placed and tran-
scended. The main purpose for Nippert-
Eng is to understand how boundaries
between work and leisure are being
defined for each other. To create bound-
aries means that homeworkers maintain
the categories of work and leisure, and
the creation of boundaries are a mental
activity being practised through different
practical activities (Nippert-Eng, 1996
p. 7), such as when and where to work.

The definition and experience of the cat-
egories of work and leisure can be
viewed as a continuum where the ideal
types integrator and segmentator repre-
sent the extremes (cf. Nippert-Eng, 1996
and Figure 2 below). Ideal typical repre-
sentations are not descriptions, but mod-
els (Fivelsdal, 1979 p. X), which means
cultivated and unreal categories. There-
fore, integrators and segmentators are not
personality types, but ways in which we
classify things, actions and thoughts
(Nippert-Eng, 1996 p. 17). Normally,
people place themselves between the
ideal types on the continuum, and no
home worker is either integrator or seg-
mentator.

Through boundary work we place our-
selves on the continuum (Nippert-Eng,
1996 p. 7). For the integrator, the cate-
gories of work and leisure are overlap-
ping. The distinctions between home
and work are limited, and home and
work are one and the same. The segmen-
tator feels that work and leisure are sepa-
rate categories, and they separate strong-
ly between work and home, and “every-
thing belongs to work or home”. When
the employees do some extra work at
home in the evening they place them-
selves near the integrator-category.
Through different boundary work, and
through the typology integrator/segmen-
tator, it is possible to see varying degrees
of “publicity or privacy” connected to
time and place for the employee, or the
homeworker (Nippert-Eng, 1996).
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Integrator Segmentator

Figure 2  Integrator and segmentator 
as extremes on the continuum



Our understanding of home and work
decides how we shape and experience
our surroundings and the time we spend
on activities of home and work (Nippert-
Eng, 1996 p. 24). Nippert-Eng argues
that the placement of boundaries takes
place through the use of different ‘tools’;
“... that is, one’s personal position along
the integrator-segmentation continuum is
highly dependent on three elements. The
first is internalised, cultural images of
‘home’ and ‘work’. The second is unique
permutations of social-structural con-
straints that emanate from both realms.
The third is the personal practices
through which we enact and elaborate
images of these categories and situational
constraints.” (Nippert-Eng, 1996 p. 6.)

Nippert-Eng also asks what is the size of
a category. The categories of work and
leisure can be small or large, and they
enlarge or contract over time (Nippert-
Eng, 1996 p. 277), depending on who
is understanding them. Boundaries will
change depending on gender, family rela-
tions and way of living, among other
things. This will affect homeworkers’
understanding of work and leisure (Nip-
pert-Eng, 1996 p. 15, 36, 279). Depend-
ing on how we think, we place and tran-
scend boundaries around the category of
work. The boundaries will help us to sep-
arate one category from another (Zeru-
bavel, 1991 p. 2). Through individual
understanding and experience of the
contents in the categories of work and
leisure, homeworkers construct bound-
aries between these areas.

Boundary work, or to construct a bound-
ary, also deals with both placing them,
and with getting over the boundaries
(Nippert-Eng, 1996 p. 102). Nippert-Eng
says that the transitions between two cat-
egories are decided from the similarity of
the categories. Segmentators mean that
work and leisure are different categories
and move in a one-way direction between
the categories (Nippert-Eng, 1996 p. 281).
Nippert-Eng says:

“The more we segment, for instance,
the more our commuting routines
depend on the direction of the com-
mute. The more we integrate, the more
irrelevant direction becomes and the
less our commuting routines are a
good prediction of where we’re going”
(Nippert-Eng, 1996 p. 281).

A segmentator “(...) must be something
of a chameleon (...)” (Nippert-Eng, 1996
p. 102) to change the mental setting and

to cross the boundaries between work
and leisure. Integrators construct bound-
aries between work and leisure, which
are two-way transitions (Nippert-Eng,
1996 p. 281). Integrators can ‘jump’
between work and leisure without prob-
lems, and it is impossible to tell whether
they are on their way to work or leisure
(Nippert-Eng, 1996).

Mary Douglas: symbolic
patterns create order

Mary Douglas concerns herself about
what makes our everyday life meaningful
and what makes our thoughts clear.
Douglas’ concept of dirt in her theory
on order can be a useful framework to
understand how things and activities,
which belong to work, pollute the home
because they, due to our cultural under-
standings, do not belong to the private
sphere. Together with the typology of
integrator and segmentator in the bound-
ary theory presented by Nippert-Eng,
Douglas’ concept of order can create an
understanding of how homeworkers
organise and construct boundaries.

Douglas says that the membership in a
society and in a culture tells individuals
what belongs and what does not belong
to a category. Through the concept of
dirt Douglas shows how our classifica-
tion of things creates symbolic patterns
that we act towards. Distinctions such as
black/ white, dirty/clean and work/home
are categories that have a meaning and a
uniform understanding among the people
in a culture when we draw a dividing line
between them (Whutnow, 1984 p. 82).
The distinctions tell us when we have
come across a boundary (Whutnow, 1984
p. 82), and Douglas wants to know when
is something ‘clean’, and when is it
‘dirty’.

Douglas means that it is the placement of
the symbol or the thing that decides if it
is dirty or clean, and illustrates this by an
example where shoes are clean on the
floor, but dirty on the table. This is how
dirt is defined as “(...) matter out of
place” (Douglas, 1990 p. 155). Through
our thoughts we sort out the symbol that
we think of as dirt. What is dirt “(...)
is that which must not be included if a
pattern is to be maintained” (Douglas,
1994 p. 41).

Things and activities connected to the
work at home are not dirt itself, but the
placement of the things and activities
makes them dirt. Therefore dirt can be

seen as normal and functional. Douglas
also says that dirt disrupts order (Dou-
glas, 1994 p. 2), and in this way things
and activities belonging to work are dirt
when they are being placed in the
kitchen, but are not dirt in the work
place. The experience of dirt depends on
the homeworker who places the things
belonging to work, and their understand-
ing of what is clean and dirty.

Through Douglas’ concepts things and
activities related to work in the private
sphere can be seen as dirt that is being
cleared when the homeworkers organise
their everyday life. The way homework-
ers place their working time during day
and night, and their working place at
home, can be seen as a clearing in the
private sphere, so that the home is in a
way so that the homeworkers understand
the home as a category. Zerubavel calls
the segmentator clean and the integrator
unclean (Zerubavel, 1991 p. 37), and this
statement can illustrate how the concepts
of Douglas and Nippert-Eng can be put
together.

Through the concepts of Nippert-Eng
it is possible to say that the less home-
workers see leisure and work as separate
worlds, the less disorder they see when
leisure and work overlap. A segmentat-
ing homeworker will se more dirt than
the integrating homeworker, and the seg-
mentating homeworker will use more
time to clear up the home than the inte-
grator (Nippert-Eng, 1996 p. 100, 102).

To create order in existence we need to
place things in symbolic patterns. In this
cultural conditional symbolic pattern
leisure belongs to the home and the pri-
vate sphere, and work to the work place
and the public sphere. Even if the bound-
aries in society get displaced, the home-
workers need to create order in the pri-
vate sphere – order that includes both
work and leisure. How homework creates
order depends on each homeworker, but
a separate work room and firm working
time can be clearings that provide main-
taining a symbolic pattern in the private
sphere.

Summing up the theoretical
framework

The common denominator for these two
theories is the target of order in the pri-
vate sphere. Through internal organising
the homeworker will provide order at
home. How order is understood is indi-
vidually conditional. The same concerns
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the understanding of work and leisure.
Where the boundaries between work and
leisure are placed is also individually
conditional. By using these sociological
theories and this theoretical framework, I
will find out how homeworkers construct
boundaries between work and leisure in
the private sphere.

5  Organisation of work
in the private sphere

The empirical parts of this article consist
of material from in-depth interviews with
five male and five female teleworkers
working at home at least one day every
week. The homeworkers work at home
from one to five days a week, and in
diverse combinations of days or weeks at
home and at work. The informants work
as writer, sales people, and layer, as
translator and researchers, and all of the
informants have worked as homebased
teleworkers for more than six months –
this also implies that they have experi-
ence in this way of working.

This part of the article focuses on when
and where the homebased teleworkers
work. Without regulation homeworkers
can work during the day or the night,
they can work in common areas, or in
separate workrooms. How we organise
our work is about how we work, what we
do, when and where (Olberg, 1995 p. 5).
Compared to workers working daytime
at the office, the homeworkers have the
possibility to organise their days in other
ways.

When do the homeworkers
work?

Work time can be separated into length
of work time and placement of work
time. The length of the work time says if
the worker works the whole day or part-
time, understood as how many hours the
employee works each week. Concerning
placement of work time during the day,
this first of all represents how workers
organise their workday, but in this article
it is also understood as how workers
organise their leisure time.

The flexibility that homework offers is
one of the greatest advantages connected
to this way of organising work (Huws et
al., 1990 p. 69). Work time is flexible if
it varies both in length and placement,
and if the employee has the possibility to
decide on his own the length and place-
ment of work time (Hörning et al., 1995

p. 34–35). The empirical material in this
study shows that the homeworkers feel
that homebased telework can be flexible,
but within different limits.

The work time of the homeworkers in
this empirical study is not specified in
their agreements, and therefore a lot of
possibilities exist concerning when they
can work during the day and night.
Homeworkers in this study say that the
fact that they ‘instruct’ themselves to be
available results in work time at home
being felt as a constraint. Haddon and
Tucknutt say it is a kind of ‘constraint’
connected to the work time in the office
(1991). When homeworkers feel that
they have to be available during daytime,
the flexibility that homework offers is
reduced (Haddon and Tucknutt, 1991;
Haddon and Lewis, 1992 p. 214).

One of the homebased teleworkers says
this about work time and expectations
from the firm:

Informant A: (...) I usually start at
eight, and then I work the usual work-
time ... until a quarter to four ... At
least ... it is like it has always been ...

Interviewer: What do the company
expect from you while you are working
from home?

Informant A: I expect of myself that I
work from eight till a quarter to four.

Nearly all of the homeworkers in this
study work from eight till four o’clock,
the same time of work as they practice
during workdays at the office. Only a
few of the homeworkers spread their
working hours during day and night
– such as Informant B, who states:

Informant B: (...) I work now or I am
working until the middle of the night –
it doesn’t matter ... I work best when
the world is ‘closed’ – after it is dark
outside. Everything that I have done is
done at night. Then I can read and do
other things during the day.

What also might be the case with infor-
mant B, is that some of the homeworkers
in this study are “(...) more likely to be
an ‘office-liver than a home-worker’”
(Gurstein, 1991 p. 174). One of the
homeworkers says that an extra portion
of self-discipline is needed to work from
home, and the concept of “workaholism”
is widely used in the literature about
homework. The concept “workaholism”
illustrates that homeworkers work at
times when they should take time off

from work – just as Informant B (Haddon
and Lewis, 1994 p. 209; Huws et al.,
1990 p. 66; Hamblin, 1995 p. 485; Gray
et al., 1993 p. 49; Forebäck, 1995 p. 92).
When the homeworkers do not have an
agreement about when to work, their
self-discipline will be tested.

Some of the homeworkers say that it was
tacitly understood that they should work
the same time during the daytime at
home, as they did in the office. As an-
other informant states:

Interviewer: Do you have an agree-
ment about work time when you work
at home?

Informant C: No, but it is a silent
understanding that it is normal work
time ... also at home ...

Interviewer: ... What do the company
expect from you while you are working
from home?

Informant C: Then they expect that I
am available all the time ...

Some of the informants say that there is a
string to when they should work at home.
This implies especially a string to acces-
sibility, and some homeworkers are even
more available when working at home
than in the office. Among the homework-
ers in this study, the demand, or believes
that they have to be available for the
company during special times of the day,
decide the work time for the homework-
ers. The findings also show that the state-
ment of work, contact with customers
and collaboration with colleagues decide
when the homeworkers do their work at
home. Even if the homeworkers charac-
terise their work as independent, some
must while others choose to be available
during the daytime. Daily work time is
also a habit from the office.

Another explanation to the way the
homeworkers place their working time
can be that the homeworkers are not only
tied to the employers’ obligations, but
also to the structure of time in society.
This means the work hours for other fam-
ily members, work hours at school and in
the nursery (Lie, 1994 p. 8). When home-
workers work during the daytime they
can participate in other leisure activities
which belong to leisure and social life
(Ellingssæter, 1987 p. 83; Lie, 1994 p.
8). Work done during the daytime from
Monday to Friday (Statistical Analyses,
1989 p. 100) is often understood as ‘nor-
mal’ and preferred work time. Standard-
ised work time is the primary structure of
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time in society, it is the normative con-
struction and an institutialised form
which is resistant to change (Hörning,
Gerhard and Michailow, 1995 p. 88).

The homeworkers in this study have a
work time that is concentrated in one
period mostly during the daytime. Any-
way, this is often formulated as a ques-
tion concerning the work time of home-
working women and men. Stereotypical
representations of homeworking men and
woman often ‘see’ women working dur-
ing the day and night, and men working
during normal work hours. There is a
tendency among the women in the empir-
ical material to work during the whole
day and to include other tasks, such as
washing clothes, doing the dishes, etc.
It is important to underline that the
homeworking women in this empirical
study do house work during the work day
in order to have a break – not because
they enjoy doing house work or because
they have to do it.

Nearly all of the homeworkers work
between nine and four/five in the after-
noon, and the work time has not changed
significantly after the homeworkers
started to do their work from home. The
study also shows that work time, under-
stood as number of hours worked,
changes very little for the homeworkers.
It is possible to say that the homeworkers
have a predictable and firm work time,
and not an accidental and variable work
time (Moland and Olberg, 1989 p. 23).
The homeworkers copy their work time
at home from the office work time and
keep the collective work time instead of
choosing an individual work time, such
as many of them can do.

The homeworkers place themselves on
the continuum as integrators or segmen-
tators when they organise their work
time. When we study the work time for
homeworkers by using the concepts in
the boundary-theory by Nippert-Eng,
they seem to be segmentators. By work-
ing during the daytime the homeworkers
make clear distinctions between work
and leisure. The statement from Andreas
can illustrate how he places himself on
the continuum as a segmentator:

Informant D: (...) it is the same every
day. I am available from a quarter to
nine until four o’clock. Then I am not
available any more. Then I close the
door to the office and shut off my
mobile telephone (...)

The placement of work time during the
daytime, such as at the external work-
place, shows how the homeworkers cre-
ate an atmosphere and an experience of
order in the private sphere. This is also
the case when we study work place.
Work place at home is in focus in the
next part of this article.

Where do homeworkers work
at home?

The sociologist Anthony Giddens has
described how our homes are region-
alised (Giddens, 1984 p. 119). Arenas we
live on in our everyday lives are divided
into regions, where the public region is
open to the public, and the private region
is closed to the public. Different assem-
blies are regionalised internally (Gid-

dens, 1984 p. 85, 118). Residences are
regionalised into floors, living rooms,
and the rooms in the house are in differ-
ent ways parts of different zones in time
and space. Some rooms are being used in
the daytime and will be an official scene,
while other rooms are being used for
resting and are part of the private scene
(Giddens, 1984 p. 119).

Traditionally, work takes place at the
office, but the homeworkers have to find
a place for work in their private spheres.
Where homeworkers choose to do their
work in the private sphere is a way to
distinguish work from leisure. The
‘terms’ separate workroom and common
areas can deepen into what kind of
rooms homeworkers use for work in their
homes. A separate workroom is not used
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for other activities than work, and com-
mon areas are used for both work and
leisure. Homeworkers in this study work
in the garage, in the sleeping room, in the
kitchen and in a separate workroom.
Nearly all of the homeworkers have a
room for work that is also being used
for leisure. As Hanne states, it is easier
to work in a room being used only for
work.

Informant E: (...) it is not an ideal
place, but it is ok ... And I am happy
that I have a separate room for work –
so I don’t see it all the time.

For the homeworkers working in a sepa-
rate workroom, the boundaries between
work and leisure are clear; when you step
into your workroom – you work, and
when you get out of there – it is leisure
time. A separate workroom at home
helps the homeworkers to create clear
and distinct boundaries between work
and leisure.

Especially the homeworking women
work in common areas. Research on
homebased telework has found that men
and women arrange differently at home
(Lie, 1984 p. 10; Gurstein, 1991 p. 170;
Huws et al., 1990 p. 56). This is also the
case in this study, where men have a sep-
arate workroom, and the homeworking
women work in the kitchen or in the bed-
room. Results from this empirical study
and other studies on telework explain this
by saying that women place their work-
place in common areas to be available for
the family. Men place their workplace in
a separate room at home so that they can
work without being disturbed (Lie, 1984
p. 10; Haddon and Tucknutt, 1991). This
way of organising work means that
women are integrators with no bound-
aries between work and leisure, and men
are segmentators with a distinct relation
between work and leisure.

Another important aspect of what kind of
boundary homeworkers create between
work and leisure is where they work in
the private sphere. When the homebased
teleworkers do their work in common
areas, they create boundaries between
work and leisure that make no distinction
between these two areas – in other words
blurring boundaries. If the teleworkers
work in separate workrooms, a distinc-
tion is made between work and leisure,
because these categories are separated
in both time and place.

As with the placement of worktime, place-
ment of workplace in separate work-
rooms or in the common area shows how
homebased teleworkers create order in
their homes. Some of the homeworkers
feel that work in common areas is creat-
ing a kind of order, while others prefer to
work in a separate room to create order at
home. By working in the most suitable
workplace, the homeworkers attain the
desirable order.

When following the theory of Mary Dou-
glas, homeworkers working in a separate
workroom think of activities and things
connected to work in the common areas
in the home as dirt. To avoid disrupting
symbolic patterns they avoid mixing up
places of leisure and work.

Summing up

One way of summing up how the home-
based teleworkers organise at home, is
by Figure 3.

The figure shows how the informants in
the empirical material place themselves at
the continuum as integrators or segmenta-
tors, according to the theory presented by
Nippert-Eng. Some of the informants, B,
E and F, have organised their work time

and work place in such a way that they
are integrators, while informants A, C and
D are segmentators. Informant B, E and F
integrate work time and leisure time, and
they work in common areas at home. The
other informants, A, C and D, separate
work time and leisure time, and have a
separate workroom at home. The infor-
mants have placed themselves on the con-
tinuum either as segmentators or as inte-
grators, but, as the figure shows, infor-
mant A and E are close to the other cate-
gory, or close to be both a segmentator
and an integrator.

6  Bridges between work
and leisure

Routines

Routines are actions made by habit (Gid-
dens, 1987 p. 143). Routines are often
seen as negative, but routines give rise
to security, more time and control over
everyday life (Salmi, 1997 p. 135). There-
fore routines are actions done over and
over again which create a pattern. As
Giddens states “(...) routine (whatever is
done habitually) is a basic element of
day-to-day social activity” (1984 p.
xxiii).
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Workers need routines in the morning as
a ‘warming up’ before starting on actions
that are characterised by non-routine –
such as work (Nippert-Eng, 1996 p. 113).
A typical ‘warming up’ is commuting5)

from home to the central work place. The
travel or commute to work can readjust
and prepare employees for work (Bakke,
1993a p. 2). But what about the home-
workers who do not commute to work?

The homebased teleworkers in this
empirical study do not travel to work.
Instead, they practise different routines
as a ‘warming up’ before work, such as
morning hygiene, a coffee break or read-
ing the newspaper. These routines help
the homeworkers to readjust their mental
focus from domestic life to working life.
Reading the paper and drinking a cup of
coffee is a mental commute for home-
workers, ‘a mental movement’ from one
place and one time, to another place and
another time (Nippert-Eng, 1996 p. 105).
Routines also make it easier for the
homeworkers to finish work – by for
example walking the dog. Mental adjust-
ments can also be seen as the changing
of roles.

The transitions between leisure and work
can be described by the concept rites du
passage. By reading the newspaper
homeworkers place themselves in a limi-
nal zone where the homeworkers are in
the middle of a time and a place, in a sit-
uation characterised by ‘time out’. This
situation is characterised by betwixt and
between (Turner, 1990 p. 147) what has
been – and what is coming (Turner,
1990).

Transitions are periods connected to time
and place which are set apart to attain
mental adjustment between work and
leisure (Nippert-Eng, 1996 p. 117). The
varying lengths and contents in the rou-
tines show that it is more difficult for
some of the homeworkers to readjust
from domestic life to work life, than for
others.

Integrating and segmentating homework-
ers do different routines before and after
work. Segmentators use a lot of time to
make transitions between leisure and
work – integrators do not. If the home-
based homeworkers ‘need’ to read the
paper, walk the dog and take children to

the nursery before they are ready for
work – they keep in their minds a distinc-
tion between work and leisure and it is
therefore difficult to change from one
area to another. As this informant states:

Interviewer: What is it like to get
started in the morning?

Informant F: First of all I read the
newspaper, then I do the vacuum
cleaning, I have a cup of coffee and
then start to work ...

As the segmentation homeworker says in
the statement above, segmentators need a
long stay in the liminal zone to transcend
the boundaries, and therefore segmenta-
tors know if they are moving towards
work or towards leisure. The integrators
in the empirical material move between
leisure and work in the so-called two-
way commute. This means that they do
not need to perform any kind of rites
before work. The integrators switch
between work and leisure activities in
a way that they find suitable when the
transcend of the boundaries happens.

Breaks as a routine

Breaks can be seen as transitions, or
‘bridges’. By bridges we understand
things and activities that simplify the
transition between work and leisure (Nip-
pert-Eng, 1996 p. 117). Integrators do not
need these bridges, but segmentators do.
Everyone knows what a break is; a coffee
break or lunch is a reason for taking a
long or short break from work. At the
office short breaks together with col-
leagues happen often during the day – by
the copier or the coffee machine, or when
colleagues meet by coincidence to
‘smalltalk’ in the corridors. Taking a
meal together with colleagues at the
office often takes place at special times
and special places – this means that the
breaks are scripted (Frønes, 1995 p. 97).

The homebased teleworkers in the empir-
ical data material have no special time or
place for breaks, nor any colleagues
to take a break with. The homeworkers in
this study often take lunch while they are
working, just sitting at their desk, some
of the other homeworkers go out for a
walk to get some fresh air. By focusing
on what activities the homeworkers are
doing during their breaks, it is possible
to find out if they behave as segmentators
or integrators.

All of the homeworkers say that they
have some kind of break during the day,

but how many, when and the length of
the breaks vary. Some of the homework-
ers have many short breaks during the
workday, while others have lunch and
short breaks at specific times. It seems
that the homeworkers feel lonely during
the breaks, and that short breaks are non-
existing for the homeworkers.

Integrating homeworkers do not distin-
guish work time from leisure time, but
segmentating homeworkers need this dis-
tinction. Therefore segmentators take a
break from work by doing something
else – sometimes nearly the same as dur-
ing lunch at the office. Integrators eat
while they are working, because they do
not ‘need’ a break from work to distin-
guish this activity from leisure activities.
If integrators take a break they may carry
out some private activities, such as wash-
ing clothes, doing the dishes or calling a
friend. The habits of women and men
related to routines and breaks are also
different. Among the homeworking
women in this empirical study a lot of
routines or activities are necessary to get
the work started. The men start to work
right after breakfast. This means that
men can be defined as segmentators and
women as integrators – not separating
work from leisure.

7  Discussion and
conclusions

In this article I have shown how home-
based teleworkers organise their every-
day life at home, and how they experi-
ence this way of organising their work
and leisure. Just like the workers in the
study done by Christena Nippert-Eng, the
homebased teleworkers in this empirical
study are also divided into the two cate-
gories of integrators and segmentators.
This theory is a contribution to cognitive
sociology and to the micro-perspective of
sociology.

The empirical data material presented
in this article shows that the sociological
boundary theory presented by Nippert-
Eng is useful to explain how homework-
ers do their boundary work. By using
concrete examples I have used the theory
of Nippert-Eng to show how the home-
workers in this study construct bound-
aries between work and leisure, and
through different ways of organising
everyday life the homeworkers place
themselves as segmentators and integra-
tors. The theory of Mary Douglas is use-
ful as a background, knowing that order
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travel by car, by foot or in other ways,
from one place to another.



in the private sphere is preferable. The
homeworkers’ way of organising work
in the private sphere is their way to con-
struct boundaries between work and
leisure (Nippert-Eng, 1996 p. 7), and to
reach order at home.

The theory presented by Christena Nip-
pert-Eng can also be difficult to use. The
theory makes use of the concepts of seg-
mentator and integrator to show how
workers create boundaries between work
and leisure. The concepts are ideal types
and the homebased teleworkers men-
tioned in this article are not either seg-
mentators or integrators, but both – as
shown in Figure 3 – by placing them-
selves somewhere in the middle between
the two categories. The use of ideal types
makes it difficult to place the informants
in the study as either segmentators or
integrators. Nearly all of them are inte-
grators and segmentators – depending on
whether our focus is work time, work
place, routines or breaks. A use of other
concepts than segmentator and integrator,
and different criteria for being included
in the categories, could make the use of
the theory better.

How the homeworkers place themselves
between the two extreme positions of
segmentator or integrator on the contin-
uum, depends on how they organise
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themselves at home, and on how they
understand the categories of work and
leisure. To create some kind of bound-
aries between time and place is most
obvious – it is easiest to see which times
and what kinds of workroom belong to
work, and what belongs to leisure. Any-
way, it can be necessary to ask if the
homeworkers will become integrators by
working at home. It can be easier to be a
segmentator than a integrator. The inte-
grators are more flexible, and they handle
the situation in a better way. The integra-
tors also create boundaries that are sub-
tler and they can handle more disorder
than the segmentators. Increased focus
on boundary work, blurring boundaries
and the difficulties of being an integrator
in the research on homebased telework,
can imply increased consciousness
among homeworkers on boundary work
and being an integrator or a segmentator.
Some of the homeworkers in this empiri-
cal study started teleworking and their
boundary work as integrators and have
ended up as segmentators. This implies
that it is important to study teleworkers
with experience as homeworkers to get
a view of how they do their boundary
work. In the end, I think it is important to
underline that it is the individual who
chooses whether integrating or segmen-
tating work and leisure is preferable.
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1  Introduction

In the modern, post-industrial world,
most men and women have sufficient
material resources for sustaining a good
life, including good health. After the
demise of infectious diseases earlier in
this century, diseases of affluence have
taken their toll, particularly heart dis-
eases; but with improved diet, physical
exercise, better diagnostics and medical
care, the prevalence of these diseases is
also reduced. In spite of this, and of the
vast array of services offered by modern
medicine, there are ailments that seem to
increase in the population, such as mus-
culo-skeletal diseases, hypersensibilities
etc., which are difficult to heal and which
contribute heavily to the human and eco-
nomic cost generally, and that of absence
from work through illness.

Within the domain of health and work,
large differences in workers’ health have
been observed, and a significant part of
the difference depends on variations in
the characteristics of the work situation.
Some of these characteristics are associ-
ated with those that teleworkers appreci-
ate most when they telework, such as
improved job control and less stress. In
this article, the reader will be introduced
to research that substantiates some of the
health effects of the psycho-social work
environment, and postulate that telework
– and non-telework – may be organised
to benefit from this.

However, not all teleworkers are senior
male experts doing high quality work
from their villa or mountain cabin – a
popular image of the archetypal privi-
leged teleworker. Some are female with
more concern for the domestic agenda
than their male counterparts; some do
‘heads down’ clerical work with strict
and close deadlines; some take purchase
orders or customer complaints by tele-
phone and are not at all in command of
their own pace of work or at discretion as
to which task to take up next. Also, some
may have a perceived or real feeling that
the work they do, and the way they do it,
is not appreciated by their line managers
or their office-bound colleagues, or that
most interesting new tasks go to those
who are present in the office. Such
effects may be experienced as very detri-
mental to the work environment. Thus,
there are considerable challenges in mak-
ing telework a panacea for good health.

We do know that some gross parameters
of the work environment, such as posi-
tion in a hierarchy and job control, influ-
ence gross parameters of health, such as
morbidity and mortality; we also know
that they influence specific areas of
health such as cardiovascular diseases
and diseases of a number of other organ
systems. There are also strong indica-
tions that psycho-social work environ-
ment influences diseases of the muscles
and the skeleton, which contribute heav-
ily to sick leave and permanent departure
from working life.

We do not know what effect the specific
factors of the work environment has on
various types of teleworkers. The pur-
pose of this article is to point to some
of the known facts about psycho-social
work environment and their impact on
health; to outline some of the theories for
the connection between the psycho-social
factors and observed health effects, and
some of the conclusions that may be
drawn for the practice, planning and
organisation of telework, and finally sug-
gest some perspectives on further devel-
opment in this area.

1.1  Why is this important?

Health deficiencies impose heavy bur-
dens on the employee, on the employer
and on society. Health care may take a
tenth of GDP in an industrialised coun-
try, and compensation for worker sick
leave half that again. Even modest reduc-
tions in work-associated illnesses will
have significant economic benefits.

With the current trend towards higher
levels of morbidity in society, and with
a significant increase in broad, non-spe-
cific ailments – not easily given a diag-
nosis and attributed to a single cause –
it is more important than ever to under-
stand complex causes of illness (Drever,
Whitehead, Roden, 1996; Drever &
Whitehead, 1997). New ways of organis-
ing work, with an emphasis on self-
driven, self-motivated, always available
employees seem to carry risks of its own,
with burn-out, general fatigue and the
whole gamut of somatic diseases as a
result. With an increasing pace of change
in the workplace – of tasks, organisa-
tions, relationships – the strain will
increase for most people. A better under-
standing of how the work environment
influences health, and what means of
intervention are available to improve the
situation, will be indispensable.

It is also important to have in mind that
even if the measured costs in money and
suffering of an increasing morbidity is chal-
lenging, one must ponder the loss of energy,
creativity and productivity that probably
precedes the development of a diagnosed
illness and a registered sick leave.

2  The issues

2.1  Work and health 
– a delineation

Health and work is a comprehensive sub-
ject, with numerous aspects which for
decades have held the attention of the
research community as well as public
regulatory bodies and the organisations
of labour and industry. In the industrial
society, physical working conditions and
their effect on workers present at the
workplace: heat, cold, dust, chemicals,
noise, radioactivity etc., have received
much attention and become the subject of
national legislation and international con-
ventions. So has work ergonomics, which
influences persons in the performance of
their work. In the post-industrial society,
where less than a fifth of the working
population is employed in primary and
physical goods production, these health
risks from the physical environment may
be less pronounced. For the purpose of
this article, the relevant effects of the
psycho-social work environment will be
sufficiently illuminated if we limit the
discussion to ‘office work’; consequently
the physical work environment will not
be discussed here.

The health effects of the psycho-social
work environment manifest themselves
in a number of diseases. It has been
found, however, that there is a great deal
of co-variation in the diseases of various
organs systems and more non-specific
syndromes. For conciseness, this presen-
tation will mainly be concerned with
cardiovascular diseases, which are wide-
spread, have received much attention
and are reasonably straightforward with
respect to symptoms and diagnosis. This
should not lead the reader to underesti-
mate the importance of other diseases,
eg. muscular-skeletal diseases. They
may have a physical cause, but many re-
searchers are concerned that the aetiol-
ogy of these diseases may have an im-
portant psycho-social component.

For the interested reader Kristensen
(1989a,b) gives an extensive survey of
research on both physical work condi-

Flexible work and health
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tions and a number of other factors
including physical inactivity, shift work,
etc. with relevance to cardiovascular dis-
eases.

2.2  Relations between psycho-
social work environment
and health

This work originated in the observation
that important health variables, such as
morbidity and mortality, are related to
parameters in work life in ways that may
appear counterintuitive. The English
Whitehall studies provide an excellent
example: In the Whitehall I study (Mar-
mot et al., 1991), 18,133 male civil ser-
vants from London department offices
were followed for up to 25 years. In this
study, it was found that men in the lower
grades of the British civil service had
almost three times the 10 year risk of
dying from coronary heart disease com-
pared with men in the higher grades.
Less than half of this gradient could be
explained by accepted coronary risk fac-
tors, and it was hypothesised that psycho-
social factors might explain some or all
of the observed excess mortality.

In the Whitehall II study, 10,308 male
and female civil servants from 20 depart-
ments in London were followed through
a mean of 5.3 years (Bosma et al., 1997).
After correcting for the ordinary risk fac-
tors, such as age, gender, overweight,
smoking, alcohol consumption, etc., one
factor again remained as the most impor-
tant predictor of morbidity and mortality:
rank in the hierarchy. A civil servant at
the bottom level of the hierarchy had
three times the risk of dying in any given
year, compared to a colleague at the top
level of the hierarchy, and this goes for a
long list of causes (ibid).

The design of the Whitehall II study per-
mitted an investigation of the relationship
between psycho-social work environment
and newly reported cases of coronary
heart disease in both men and women.
One self report questionnaire at baseline
examination (1985–88) and two more
during follow-up, provided information
on psycho-social factors of the work
environment and coronary heart disease.
Independent assessments of the work
environment were obtained from per-
sonnel managers at the baseline examina-
tion.

The Whitehall II study provides evidence
that excess risk of coronary disease was
found for both male and female British

The work characteristics

The assessment of the psycho-social work environment in the Whitehall II study
points to the relevance for telework. Self reports by the civil servants with question-
naires derived from the work of Karasek, Theorell and others (eg. Karasek, 1979;
1990), and ratings by personnel managers.

In the assessment of the work environment, three characteristics were investigated
by 25 items, nine of the fifteen for job control covered and six covered skill discretion.

Job control

Decision authority

Do you have a choice in deciding how you do your job?

Do you have a choice in what you do at work?

Others take decisions concerning my work.

I have a good deal of say in decisions about work.

I have a say in my own work speed.

My working time can be flexible.

I can decide when to take a break.

I have a say in choosing with whom I work.

I have a great deal of say in planning my work environment.

Skill discretion

Do you have to do the same thing over and over again?

Does your job provide you with a variety of interesting things?

Is your job boring?

Do you have the possibility of learning new things through your work?

Does your work demand a high level of skill or expertise?

Does your job require you to take the initiative?

Job demand

Do you have to work very fast?

Do you have to work very intensively?

Do you have enough time to do everything?

Do different groups at work demand things from you that you think it is hard to
combine?

Social support

How often do you get help and support from your colleagues?

How often are your colleagues willing to listen to your work related problems?

How often do you get help and support from your immediate superior?

How often is your immediate superior willing to listen to your problems?

Do you get sufficient information from line management (your superiors)?

Do you get consistent information from line management (your superiors)?

Independent assessment of the work environment

The line management of the civil servants studied assessed the work environment of
the respondents by grading four items: How often does the job involve working very
fast? How often is it extremely important to do the work without mistakes? How often
do groups at work demand things which are difficult to combine? How often does the
job permit complete discretion and independence in determining how, and when, the
work is to be done?
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civil servants in jobs characterised by
low job control. This association was
independent of employment grade, nega-
tive affectivity (the disposition to re-
spond negatively to questionnaires,
which may inflate correlations between
self reported work characteristics and self
reported disease), and classical coronary
risk factors. These factors include smok-
ing, cholesterol concentration, diastolic
blood pressure and body mass index.

Key messages from the analysis of
Whitehall II data are:

• Low job control in the work environ-
ment contributes to the development of
coronary heart disease among British
male and female civil servants;

• The risk of heart disease is associated
with both objective low control and
perceived low job control;

• Increase in job control over time
decreases the risk of coronary heart
disease. This suggests that policies
giving people a stronger say in deci-
sions about their work or providing
them with more variety in work tasks
may contribute to better cardiovascular
health.

Relevance for Telework

The measures for job control, job
demand and social support employed
in the Whitehall II study conform quite
nicely with the factors cited by success-
ful teleworkers as important for their
status as teleworkers, eg. (Bakke et al.,
1998; Murphy, 1996; Forsebäck, 1995).
This applies in particular to the decision
authority part of the job control factors,
but also to the others (see box).

The conformity of measures for psycho-
social work environment between
healthy work in British civil service
departments and in Scandinavian,
English and Californian teleworkers does
not, of course, constitute evidence that
the same evidence will be found in an
investigation of the health of these tele-
workers. But it does give reason to
hypothesise that such effects might exist,
and that an investigation of the health
conditions of teleworkers might reveal
some of the psycho-social dimensions of
telework. This subject will be treated fur-
ther in the discussion.

3  Background

3.1  Health, SES and the
gradient

The results from the Whitehall studies
referred above show rather unequivocally
that the effect on health of the work envi-
ronment is profound. This is in itself of
importance for the discussion on flexible
work. But the discussion may be enlight-
ened if this is seen as only a special
effect of a wider phenomenon.

It has been known since antiquity that
there are health differences associated
with socio-economic status (SES): well
off people from good families tend to
have good health and live long. This is
usually attributed to the differences in
living conditions; it seems only natural
that people who are not well fed, live in
inferior housing in dangerous neighbour-
hoods, etc., have more diseases and die
younger than those who are well off.

This picture becomes more complicated
when one looks at the gradient in mor-
bidity and mortality over SES groups
which exists in most countries. This gra-
dient is not likely to be accounted for by

behavioural risk factors, by medical care
factors, by selection, by racial differences
or personality differences (Haan, Kaplan,
Syme, 1989).

A few diagrams illustrate these differ-
ences. As is seen in Figure 1, there is a
stepwise change from better health in the
higher SES groups to worse health in the
lower, and this goes for all types of dis-
eases shown. Figures 2 and 3 show gross
mortality rates and morbidity for four
serious diagnoses, which show the same
main point: The differences in health are
found not only between those at the top
and at the bottom of the social ladder, but
is distributed rather monotonously over
all the intermediary groups. Thus, the
evident differences between those at the
top and those at the bottom do not
explain the gradient; one does not find
differences in life style and quality of
dwelling between, say, the top and the
second step on this ladder that explain
the differences in mortality.

This naturally leads to the next question:
if these differences in physical living
conditions are not the explanation, what
is? There are some simple conclusions to
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morbidity and mortality even if they start
out with no differences. So, the differ-
ences must be caused by several causes
and mechanisms.

But the perseverance of the phenomenon,
the fact that the differences in mortality
persist in a similar pattern for a variety of
causes, for men and women, at different
periods of time, in different countries,
indicates a general factor underlying this
gradient. This factor cannot be dependent
on specific factors in any country, but
must be associated with rather general
aspects of belonging to different social
classes (cf. Erikson, 1998). This has
resulted in a comprehensive national
research programme in Sweden on
inequalities in health, to promote under-
standing of the mechanisms that are in
play and provide the basis for reasoned
intervention. Work environment is men-
tioned as an important factor and an area
needing further research, with particular
emphasis on lack of job control and the
associated increased risk of heart disease.
We may expect to know more from this
research about the mechanisms involved,
and how they may be used for designing
flexible work – including the ‘off-work
part’ – to promote good health.

Job control

The literature on job control has become
extensive. For further insight into what
constitutes job control and how flexible
work may influence it, consider the fol-
lowing summary of a discussion by The-
orell (1989).

Workers from six different occupations
were investigated: physicians, aeroplane
mechanics, baggage handlers, air traffic
controllers, waiters and symphony musi-
cians. Theorell discusses two dimensions
relevant to control: authority over deci-
sions and skill discretion.

Authority over decisions

The most direct feature of jobs that
promote personal control is that they
allow the worker to influence decisions
regarding his or her job. These deci-
sions could relate to work content
(what is produced and what is the
goal?) as well as to ways of production
(how is it produced?). (Theorell, 1989
page 49.)

In Theorell’s study, there were signifi-
cant differences in authority over deci-
sions between the six occupations, with
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be drawn from a huge material: Varia-
tions in life style do not explain the vari-
ation, because the gradient is similar in
different countries where the SES groups
have different life styles. Variations in

work type do not explain all, as the gradi-
ent also influences children who never
entered a work place. Health related
selection does not explain all, as groups
with different SES show the gradient in
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the physicians ranging highest and the
symphony musicians ranging lowest.

Skill discretion

This dimension is related to personal
control in the future. It consists of
questions relating to utilisation of
workers’ skills, their opportunities to
learn new things at work and variety of
tasks. The assumption is that workers
who feel that their capabilities and
ideas are used, that they constantly
develop new skills and that their tasks
vary, will develop a sense of mastery
– whatever happens in the future they
will be able to handle the situation.
(ibid).

Again the difference in score between the
occupations is highly significant. Theo-
rell mentions that the two dimensions,
authority over decisions and skill discre-
tion are highly correlated, but finds strik-
ing exceptions to this rule: in the case of
skill discretion, the baggage handlers
scored lowest. They scored quite high on
decision authority, and this is explained
by their finding the work to be quite
monotonous, but whenever a crisis
occurred, they could influence the situa-
tion, eg. by having the supervisors send
more men. The symphony musicians on
the other hand claim that skill discretion
is good, although their decision authority
is low; ie. they have high autonomy in
the performance of their work but little
say in what to play, when to play, etc.
These are interesting observations with
respect to how teleworkers of various
denominations may experience their
work situation.

The respondents in this study were moni-
tored for blood pressure at work and at
leisure, for muscle tension and body
mass index. There were strong indica-
tions that low skill discretion was associ-
ated with higher blood pressure and over-
weight, but not with muscle tension. Low
authority over decisions was not associ-
ated with increased blood pressure or
overweight, but with increased muscle
tension index. Thus, the two dimensions
of job control mentioned here may not
always be correlated, and may have dif-
ferent effects on health.

In concluding his overview of several
studies, Theorell states that ‘skill discre-
tion’ has greater importance for health
than ‘authority over decisions’, and that
this may indicate that the longer perspec-
tive where the opportunity of learning
new skills comes into play may be asso-
ciated with the sense of mastery that pro-
motes good health.

In considering the importance of this
study for telework, it is worth mentioning
that the author states that the model for
discerning between the aspects of job
control seems to fit white-collar workers
considerably less well than blue-collar
workers.

“One reason for the difference between
the upper and lower classes is that
higher executives may not perceive
lack of control or intellectual discre-
tion as a problem. For instance, in the
study of six occupations described ear-
lier, physicians (both male and female)
were the only group who reported ‘too
much complexity’ to be a problem.
This should be the subject of future
research. However, regardless of kind
of illness, age and social group, those
who experienced a high level of per-
sonal control and support as well as a
low level of psychological demands
reported, on average, fewer illness
symptoms of all kinds than others.”
(ibid).

3.2  Two job stress models

Karasek launched the job strain model in
1979 (Karasek, 1979). The main theme
of this understanding is that the impact of
demands on the person must be seen in
connection with the person’s ability to
deal with the demands. This is in line
with results from animal experiments:
if one has control over the situation, one
can deal with quite heavy demands with-
out problems.

The model describes four distinctly dif-
ferent kinds of psycho-social work expe-
riences generated by high and low levels
of psychological demands and decision
latitude (Figure 4). High demands and
high control give active jobs with growth
potential; low demands and low control
give passive jobs without challenges, and
may lead to atrophy. Low demands and
high control give a low-strain situation,
while high demands and low control give
a high-strain work situation which leads
to serious risk of psychological strain and
physical illness. Karasek uses the term
‘strain’, in this meaning as a condition
with imbalance between demand and
control, in contrast to the term ‘stress’
which usually denotes characteristics
of the demand component only.

The ‘job control’ of Karasek’s model is
composed of decision latitude and skill
discretion of a fairly rudimentary nature,
but the model has functioned well in the
sense that the predicted effect of control
and demand has been demonstrated in a
number of cases. Although the model
also has been contested (eg. Fletcher &
Jones, 1993), it has become the most
influential model in the research on psy-
cho-social work environment since the
mid-1980s.

Another, more recently developed job
stress model is that of effort-reward
imbalance (Siegrist, 1996). This model
emphasises attributes of individuals, such
as coping characteristics of high intrinsic
effort as defined by the concept ‘need for
control’, but also extrinsic efforts such as
high workload. On the reward side, the
model takes three types of reward into
account: money, esteem and occupational
status control, such as promotion
prospects and job security. The focus is
on a negative trade-off between experi-
enced ‘costs’ and ‘gains’ at work, rather
than on specific job task characteristics,
as in the job strain model (Bosma et al.,
1998).

With data from the Whitehall II studies,
it was possible to examine whether the
important components of the two models
were independently associated with new
reports of coronary heart disease. The
findings support the predictive validity of
the components of both models for coro-
nary heart disease morbidity. It was also
found that

competitive, hostile and overcommit-
ted subjects experiencing poor promo-
tion prospects and blocked careers had
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the highest risks. The association
between this effort-reward imbalance
indicator and the coronary heart dis-
ease outcomes was present after ad-
justment for employment grade level,
negative affectivity and coronary risk
factors, and was not significantly dif-
ferent in men and women. These find-
ings corroborate the results found in
male German blue-collar and middle
management populations. In a previous
paper based on the Whitehall II study,
Ferrie and colleagues found adverse
health effects from anticipation of job
loss or job change (Ferrie et al., 1995).
Their results may be interpreted as
providing further evidence for the
importance of “status control” (job
insecurity, poor promotion prospects)
in the effort-reward imbalance model.
... Our findings correspond to that in
the review by Schnall and colleagues,
in which they concluded that 17 of 25
studies that examined main effects
found significant association between
job control and cardiovascular out-
come, whereas only 8 of 23 studies
found significant associations with job
demands. (Schnall et al., 1992) ...
These results underscore the view
expressed by Johnson and colleagues
(Johnson et al., 1996) that in the job
strain model, it is control over the
work process rather than high job
demands or job strain that increasingly
emerges as the main critical compo-
nent of a healthy job environment.
(Bosma, ibid.)

Further demonstrations of
association between work
environment and health

The work of Bosma et al. referred to
above shows the association between job
control and heart disease. For a broader
view, Marmot et al. (1995) demonstrate a
strong inverse relation in the Whitehall II
material between sickness absence and
socio-economic status, measured by the
grade of employment. Men in the lowest
grade had rates of sickness absence six
times higher than those in the highest
grade. For women the corresponding dif-
ferences were two to five times higher.
In general, the longer the duration of
absence, the more strongly did baseline
health predict rates of absence. However,
the health measures also predicted
shorter spells, although to a lesser extent.
The authors also report the not unknown
phenomenon that job satisfaction was
strongly related to sickness absence, with
higher absence rates in those who re-

ported low job satisfaction. After adjust-
ing for health status the association
remained for one to two day absences,
but was greatly reduced for absences
longer than three days.

For one specific diagnosis, back pain,
Hemingway et al. (1997) report that
absence from work due to this was
strongly inversely related to employment
grade. Also in this study, the effects of
psycho-social work characteristics – par-
ticularly control – differed by grade and
gender in magnitude and direction. The
authors argue that the psycho-social work
environment represents a potentially
reversible cause of ill health, ie. changes
in the psycho-social work environment
could well reduce absence from work for
this diagnosis.

Also from the Whitehall II studies, North
et al. (1996) report that low levels of
work demands, control, and support were
associated with higher rates of short and
long spells of absence in men and, to a
lesser extent, in women. The differences
were similar for the self-reports and
external assessments. The authors con-
clude that these aspects of the psycho-
social work environment predicts rates
of sickness absence, and propose that
increased levels of control and support
at work could have beneficial effects in
terms of both improving the health and
well-being of employees and increasing
productivity.

For heart disease, Marmot et al. (1997a)
found that compared with men in the
highest grade (administrators), men in
the lowest grade (clerical and office-sup-
port staff) had an age-adjusted odds ratio
of developing any new CHD of 1.50. The
largest difference was for doctor-diag-
nosed ischaemia (odds ratio for the low-
est compared with the highest grade
2.27). For women, the odds ratio in the
lowest grade was 1.47 for any CHD.

Of factors examined, the largest contri-
bution to the socio-economic gradient in
CHD frequency was from low control at
work, while height and standard coronary
risk factors made smaller contributions.
Adjustment for all these factors reduced
the odds ratios for newly reported CHD
in the lowest grade from 1.5 to 0.95 in
men, and from 1.47 to 1.07 in women.
The authors’ interpretation of the find-
ings is that much of the inverse social
gradient in CHD incidence can be attri-
buted to differences in psycho-social
work environment.

Marmot & Shipley (1996) also show that
socio-economic differences in mortality
persist beyond retirement age and that
the differences increase in magnitude
with age. Social differentials in mortality
based on an occupational status measure
seem to decrease to a greater degree after
retirement than those based on a non-
work measure. The authors suggest that
alongside other socio-economic factors,
work itself may play an important part in
generating social inequalities in health in
men of working age.

4  Flexible work and health

Flexible work as practised encompasses
a variety of work situations, work types,
management styles, etc., as mentioned
in the introduction. Often, the flexible
worker has tasks that may be performed
anywhere, and some tasks that must be,
or best are, performed on the employer’s
premises, leading to a mixed work month
of working at different locations.

For such flexible work – or telework –
to function well for all involved parties,
some semi-hard constraints may be stated
(Bakke, 1998):

• Telework meets a need, both for the
employer and the employee;

• Telework suits the individual tele-
worker, the type of work, the tasks and
the company culture;

• Teleworker, colleagues and managers
are positive to telework;

• All concerned parties, such as tele-
workers, managers, trade unions are
involved in planning telework;

• Telework is not permanent full-time
home-based;

• Employer and teleworker trust each
other mutually.

These constraints are designed to provide
a harmonious work environment with
few external stressors resulting from con-
flicts over telework, insecurity over sta-
tus as teleworker, etc. Furthermore, in the
Scandinavian countries, the legislation
regulating employment and work is quite
specific and comprehensive. It does not
yet cover home-based telework in Nor-
way, but extensions to the law to cover
this are under consideration. It is
expected that telework will be brought
under the jurisdiction of the law for all
relevant elements. Thus, well-designed
telework under this regime must be
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Today’s rapidly changing economy, with widespread corporate
and government restructuring, has thrown the once low-profile
issues of work organisation into high relief. If a factory or ser-
vice operates around the clock to maximize productivity or
attend to customer needs, what strategies will both assure pro-
ductivity and prevent the adverse effects of night or extended
shifts on injury rates or sleep disorders? What management
approaches translate employer and employee concern about
safety into actions that effectively prevent injury? What impact
does the holding of multiple jobs (an increasingly common
effect of low pay) have on workers’ health and health care utili-
sation? How does it affect an industry’s injury or illness rates?
What biologic measures would indicate whether an employee’s
increased work load or reduced control over work is increasing
his or her risk of cardiovascular disease? How do 12-hour work

shifts or “de-skilling“ of certain jobs affect rates of sick leave,
employee turnover, workers’ compensation, and health care
costs? How can such costs be avoided? The limited research
invested in work organisation has outlined a whole host of
issues. Scientists need to establish ways of identifying indus-
tries, occupations, populations, and specific work sites needing
evaluation and assistance. Definitive research is needed to
clarify the relationship between psycho-social stressors associ-
ated with work organisation and safety and health concerns
ranging from substance abuse to musculo-skeletal disorders.
Also, a wide range of research is needed to identify successful
interventions and models of work organisation that promote
safety and health and that meet current and future demands for
increasing productivity.

Case
La Dolce cooperativa

A study of two Italian towns suggests it is better to work in a co-operative.

A study by David Erdal presented at the annual International
Employee Ownership Conference, held in Oxford, UK in Jan-
uary 1999, set out to test whether the quality of life in an egali-
tarian community was better than that of a conventional town.
He compared data from two towns in Northern Italy, both of
which are well off in this affluent part of Europe. One is Imola, a
town of 60,000 inhabitants where 18 % of the working popula-
tion is employed in co-operatives, and more than a third of the
families have at least one member working in a co-op. The
other is Sassuolo, some 60 km away, where no-one works in a

co-op. Imola has no great divide between rich and poor; in Sas-
suolo the divide appears much greater. 

One clear divide is mortality. Imola inhabitants live longer than
those of Sassuolo, with a 14 % lower mortality rate over the
past six years. Other, “softer” evidence points in the same
direction, and although a more thorough investigation must be
performed to validate these early findings, they seem to corrob-
orate the evidence from the Whitehall studies where Michael
Marmot has been central, as well as those of Wilkinson (eg.
Wilkinson, 1996; Donkin,1999).

Organisation of work refers to the way work processes are
structured and managed. In addition to the long recognized job
stress associated with aspects of work organization, studies are
now identifying its contributions to other diverse health prob-
lems, including musculo-skeletal disorders and cardiovascular
diseases. Research is needed to better understand how work

organization is being influenced by the changing economy and
workplace and what the potential effects are on worker safety
and health. Research opportunities include surveillance, etio-
logic studies of risk factors and intervention strategies to miti-
gate adverse work organisation factors and outcomes.

Organisation of Work (NORA; American Psychology Association)

Importance

The expression “organisation of work” or “work organisation”
has come into increasing usage in the field of occupational
health, but it lacks precise definition. In general, work organisa-
tion refers to the way work processes are structured and man-
aged, and it deals with subjects such as the following: the
scheduling of work (such as work-rest schedules, hours of work
and shift work), job design (such as complexity of tasks, skill
and effort required, and degree of worker control), interpersonal
aspects of work (such as relationships with supervisors and co-
workers), career concerns (such as job security and growth
opportunities), management style (such as participatory man-
agement practices and teamwork), and organisational charac-
teristics (such as climate, culture, and communications).

Many of these elements are sometimes referred to as “psycho-
social factors” and have long been recognised as risk factors
for job stress and psychological strain. But recent studies sug-
gest that work organisation may have a broad influence on
worker safety and health and may contribute to occupational
injury, work-related musculo-skeletal disorders, cardiovascular
disease, and other occupational health concerns such as indoor

air quality complaints. For example, work organisation factors
such as monotonous work, time pressure, and limited worker
control have been linked to upper-extremity musculo-skeletal
disorders in a number of studies. Similarly, it is widely believed
that the combination of low worker control and high job de-
mands is a risk factor for cardiovascular disease. However, the
manner in which work organisation factors affect these types of
health problems is not well understood.

Work organization is influenced by factors such as economic
conditions, technologic change, demographic trends, and
changing corporate and employment practices. Information and
service industries are replacing manufacturing jobs. The work-
force is ageing rapidly and becoming increasingly diverse. Re-
engineering and downsizing continue unabated, and temporary
or part-time jobs are increasingly common. These trends may
adversely affect work organization and may result, for example,
in increased work load demands, longer and more varied work
shifts, and job insecurity. However, the actual effects of these
trends on the conditions of work and on the well-being of work-
ers have received little study.

Research opportunities 
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expected to foster a work environment
that increases the teleworker’s control
over the work situation, and reduces the
negative health impacts of traditional low
control work.

It is further considered (ibid.) that a tele-
worker must want, or at least accept, a
work environment that differs from the
non-telework version by

• A higher degree of autonomy;

• Greater responsibility for the comple-
tion of work tasks, ie. take on certain
aspects of management;

• A certain reduction in social contact
and professional exchange with col-
leagues;

• Less secretarial and ICT user support;

• More use of ICT;

• A demand on his/her dwelling for
home office space.

This points to work in the ‘high demand
– high control’ part of the Karasek
model, which gives low strain and has
been demonstrated to have a reduced
health risk. It may therefore be hypothe-
sised that the practice of well-designed
telework over years may result in
improved health for the teleworker.

An obvious confounding factor to this
would be the selection of persons for
telework that show a propensity for
autonomy and responsibility, or with
reduced need for immediate social or
professional contact; these might experi-
ence lower strain than average in any
work environment. It would be interest-
ing to perform research that would be
able to distinguish this effect and reveal
which personal characteristics must be
present in a teleworker for the hypothe-
sised effect to take place, and the occur-
rence of these characteristics in the work-
ing population. If these characteristics
are prevalent, it could be expected that
flexible work would indeed give positive
health effects.

The discussion of the two models of job
stress and the empirical studies implies
that ‘job control’ is perhaps the most
important factor influencing the health
effects of the psycho-social work envi-
ronment, and probably well-being and
quality of life. Thus, several aspects of
job control are being used:

• Control as an objective characteristic
of the work situation, reflecting the

extent to which the design of work
tasks and the work environment more
generally, allow opportunities for con-
trol;

• Control as a subjective evaluation
reflecting an individual’s judgement
about the extent to which his or her
situation is amenable to control;

• Control as a generalised belief on the
part of the individual about the extent
to which important outcomes (includ-
ing, but not limited to, occupational
outcomes) are controllable (Parkes,
1989).

Parkes summarises empirical findings
relating to control at work, and finds that
studies of worker participation and goal
setting, which are central parts of our
flexible work regime, demonstrate that
such opportunities have favourable
effects on perceptions of control and
influence in the organisation, on affective
well-being and on absenteeism, perfor-
mance and turnover. Flexible working
hours and other aspects of work schedul-
ing generally enhance work satisfaction
and reduce absence and sick leave, al-
though the effects on other aspects of
employee well-being are less consistent.
(ibid:31). These finding thus support the
notion that flexibility with the (tele)-
worker in control has beneficiary effects.

4.1  Psycho-social factors out-
side the work situation

One effect of telework on health may
also come from the fact that telework can
contribute to a more manageable private
situation. This is well known among two-
career parents of small children, for
whom telework may make the difference
between coping and not coping with
everyday challenges. Duxbury et al.
(1998) describe how telework help work-
ing parents to balance competing work
and family activities, by increasing con-
trol over job and family, ease the tension
of combining career and family, and
achieve better balance between work
roles and family roles. For the telework-
ers studied, the feeling of combining too
many roles and of stress is reduced by
telework, even for unchanged work time
and overtime. Also other groups in the
working population than two-career par-
ents may find relief in the flexibility of
teleworking so that their total psycho-
social environment improves. A project
is under way for investigating quality of
life issues for a sample of European tele-
workers (Julsrud et al., 1999).

4.2  Research questions

4.2.1  Stress and health: Problems
considered – that are related
to the central assumption

Some of these considerations point to
broader questions: What is the mecha-
nism in the relationship between SES
and health, and between rank and health?
Are they images of the same underlying
mechanism? Could they have parts of a
mechanism between them? Could this be
used for building better lives for people?

4.2.2  Psycho-social potential of
new work organisation,
including telework

The potential for improving the work
environment by utilising the knowledge
gained from work research discussed
here, was apparent already in Karasek’s
original work:

Possibly the most important implica-
tion of this study is that it may be pos-
sible to improve job-related mental
health without sacrificing productivity.
It would appear that job strain can be
ameliorated by increasing decision lat-
itude, independently of changes in
work load demands. If, as would be
expected, work load is related to
organisational output levels, these lev-
els could be kept constant if mental
health ‘externalities’ were improved.
Changes in administrative structure
would have to be made which improve
the worker’s ability to make significant
decisions about his task structure,
increase his influence on organisa-
tional decisions, and allow him discre-
tion over the use of his existing and
potential skills. ...

These job design suggestions contra-
dict major principles of job design as
proposed by the father of “scientific
management”, Frederick Taylor. For a
promised increase in economic com-
pensation (by no means always real-
ised), the worker allowed management
to assume tight control of job-related
decisions. While it was claimed that
increased output would come from
elimination of “wasted effort and
unnecessary decisions”, the overall
workload probably increased in many
cases. Not only have Taylor’s policies
probably led to mental strain that was
overlooked when these theories were
advocated, but in some circumstances
demoralisation associated with these
jobs may even cancel the presumed
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productivity benefits. Policy decisions
to centralise decision-making and job
design expertise are often assumed to
lead to the technological progress and
production reliability that are needed
for economic efficiency. However,
unless these important economic link-
ages are re-examined in light of the
effects of psycho-social mechanisms,
many potentially more humane and
productive forms of work organisa-
tions may continue to be overlooked.
(Karasek, 1979 page 304)

The focus of Karasek, Theorell and
others who have contributed to this
research has to a large extent been on
work in general, with the majority of
studies on manual work. The Whitehall
studies concerned the British civil ser-
vice, presumably office work in a fairly
traditional setting. For the work environ-
ment of post-industrial society in the 21st
century, this vision may be necessary for
survival:

“Social environments which are less
divisive, less undermining of self-con-
fidence, less productive of social
antagonism, and which put greater
resources into developing skills and
abilities, may well turn out to be more
innovative and better able to adapt to
the environmental problems we face.”
(Wilkinson, 1994)

4.3  Summary

Several studies have demonstrated an
association between job grade and health
(Adler et al., 1993; Adler & Matthews,
1993; Townsend, 1980; Blane, 1985;
Bunker, Gomby, Kehrer, 1989; Dutton &
Levine, 1989; Marmot et al., 1997b). In
the Whitehall II studies the connection
between job control and health was
examined explicitly, and a strong associ-
ation was found which was independent
of job grade. This leads to an understand-
ing of work environment that implies that
health is not destiny, but may be subject
to intervention. The original observation,
that health follows level in the hierarchy,
excludes, according to conventional wis-
dom, that good health is available to all;
the observation that good health follows
common principles of good work organi-
sation and management means, however,
that everyone may enjoy the conditions
conducive to good health. The ability to
take the health effect out of these condi-
tions may vary with the person, but with
better knowledge of how these conditions
influence people in their life cycles, with

their dispositions and personality etc.,
one may maximise the ‘health yield’ of
the work environment.

This will obviously have direct economic
effects, such as reduced sick leave for the
employer, enhanced health status and
quality of life for the individual em-
ployee, and reduced health costs for soci-
ety. Indirectly, one may also expect work
environments conducive to good health
to stimulate work performance as well.
This is becoming more and more impor-
tant in a work life yearning for compe-
tence, creativity and innovation.

5  Conclusions

Well-designed telework has potential
good health effects; both for work and
for the private and the public/neighbour-
hood sphere.

Trends in the organisation of work
increase the importance of the psycho-
social work environment: more flexibil-
ity with respect to where, when and how
you work means higher rates of readjust-
ment to the very issues that constitute job
control; more change in the social rela-
tions of the workplace.

Increasing occurrence of chronic ail-
ments; pain and musculo-skeletal dis-
eases including back pains, are associ-
ated with the psycho-social work envi-
ronment. Allergic reactions, complaints
about ‘sick buildings’ and other non-
specific problems may be attributable to
similar conditions. This has large impacts
on the economy and the quality of life of
the persons involved.

Telework and indeed varieties of flexible
work seem to be a fertile area for research
on psycho-social effects in the work en-
vironment, which may open for new
understanding of how people react to
the new trends in work life.
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1  Research on telework:
current state of the art

Telework has fascinated social scientists
and the public alike ever since the first
handful of teleworkers appeared in the
1970s. Telework offered a glimpse into
a future of virtual work and held the
promise of a better, humanized work-
place. Not surprisingly, telework has
been the focus of extensive research.
Several decades of empirical research
have outlined the contours of the new
workplace and the work style it fosters:
spatial mobility, temporal flexibility,
new supervisory practices, and a shift
to mediated and formalized communica-
tions. At the same time, studies have
made clear the complexity and diversity
of the changes. Teleworking is not a uni-
tary phenomenon and varies widely in
different situations. Understanding tele-
work is impossible without placing it into
context and exploring the range of differ-
ent forms it takes. 

Despite the rich body of studies on tele-
work, there is little systematic research
on its work context. Few researchers
examine the work process of teleworkers
(Tippin, 1994) and its impact of their
work practices (Perin, 1998). In turn, the
lack of context-oriented research has
contributed to overlooking the role of
relationships and interactions in tele-
work. Researchers of telework, with
a few exceptions, treat teleworkers as
atomized actors (Li, 1998). They empha-
size the interdependence of telework and
the low and intermittent communication
of teleworkers. While teleworkers per-
form many tasks remotely, asynchron-
ously, and in solitude, they are neither
detached from organizational structures
nor do they have self-contained work.
Their work process is sustained by a web
of relationships that have come to define
– in the absence of spatial and temporal
constraints – the very meaning of the
term ‘workplace’. Working remotely
with others is at the heart of the work
style.

This study sets to examine how different
teleworkers work remotely with co-
workers, partners, and clients. Its purpose
is to capture different patterns emerging
in distinct work settings.

2  Methods 

Analytical approach

The study examines two aspects of the
work settings: work process, ie. tasks and
their organization, and work relationships
arising in it, ie. who participates in work
and what their role is. These aspects are
interrelated. The work process brings
together and defines the responsibilities
of all the participants in the work. The
nature of their tasks and the way they are
organized determines who gets involved
in the work and how, who teleworkers
contact in their work and how they inter-
act with them. The requirements of the
work process are to a great extent ‘trans-
lated’ into mutual responsibilities of work
participants and expressed in their
demands, pressures, and expectations
although relationships introduce addi-
tional nuances. These two aspects of the
work settings determine how teleworkers
work and interact with others.

Individual work processes and work rela-
tionships vary tremendously. To examine
their variety and bring order into chaos,
the analysis introduces the distinction
between two contrasting types of work
situations, or two types of work relation-
ships. The first situation involves work-
ing in a group, the second – working on
various tasks with different people. They
correspond to the distinction between
highly interconnected groups and loosely
connected networks, developed by net-
work analysts. Wellman has called them,
respectively, ‘fishbowls’ and ‘fishnets’
(Wellman, 1997).

In highly interconnected groups (sche-
matically presented in Figure 1*)), or
fishbowls, rela-
tionships

loop back into the group. People with
such relationships are part of a small
group and work closely together with
their co-workers. Tasks are typically
shared and collaborative.

In contrast, relationships in loosely con-
nected networks (Figure 2*)) branch radi-
ally outward. Their members do not work
together. Instead, work in such groups is
fragmented and done by separate sets of
people. People with such relationships
work on various projects and tasks and
complete each of them with the help of
different co-workers.

These two types of work relationships,
network analysis suggests, are systemati-
cally related to differences in the number
of people involved in the work, strength
of relationships between co-workers,
their communications, and other charac-
teristics. Differences in their communica-
tion patterns are especially relevant for
telework. In groups with close working
relationships, or fishbowls, communica-
tion consists of overlapping contacts
among all group members, ie. everyone
talks to everybody else. Communication
is considerable and ongoing. Such com-
munication characteristics do not fit well
into teleworking arrangements. Fishbowl
groups are usually co-located and com-
monly found in open offices (Wellman,
1997). In comparison, communication in
loosely connected groups breaks into
one-to-one contacts with separate co-
workers and shifts in time. As workers
with such relationships start a new task,
they contact a different co-worker (or
small sets of co-workers). These contacts
lead to intermittent communication,
which since Toffler on has been consid-
ered suitable for telework (Toffler,
1980).

Real networks, reflecting the com-
plexity of specific work processes,
may contain several segments and
a mix of fishbowl and fishnet
work relationships. The specific
mix of work relationships sets the

patterns of communications among
co-workers that may facilitate or

impede remote work.

Working with others: the virtual style
D I M I T R I N A  D I M I T R O V A

Figure 1  Fishbowl

*) In Figure 1 and Figure 2, the
red circle represents the tele-

worker, the rest of the circles – his or
her coworkers, and the lines – the
relationships among them.



59Telektronikk 4.1999

Research setting and data

The data for the analysis comes from a
larger qualitative study on telework in a
telecommunication company. Several
years ago, the Company offered profes-
sional and managerial employees to
move their jobs at home. Employees
from various departments, work groups,
and positions joined the trial, leaving
their co-workers in the downtown
offices. Telework was thus introduced
into a range of different work settings.
The researchers conducted a series of
qualitative interviews with the telework-
ers and their supervisors. The interviews
covered the tasks of teleworkers and their
organization, relationships and interac-
tions with other participants in the work
process, use of technology, supervision,
and other data on work practices. The
data were coded and analyzed with the
help of qualitative data analysis software.

Teleworkers in the analysis

The teleworkers included in this analysis
come from two work groups: Provision-
ing, where two employees telework, and
Forecasting, where three employees tele-
work.

Both Provisioners and Forecasters are
home-based teleworkers but their jobs
and work relationships are different. The
function of Provisioners is to smooth
down the process of installing equipment
in the telephone exchanges from a par-

ticular terri-
tory. They

have

administrative and co-ordination tasks
organized in recurring projects. Each
project is guided by rules and procedures
and has strict final deadlines, tight sched-
ules, and well defined deliverables. Pro-
visioners work mostly with co-workers
from their projects who form a loosely
connected fishnet. Forecasters, in turn,
project the demand for telephone equip-
ment and services in a particular terri-
tory. They have complex analytical work
with fewer and more general rules and
procedures. Their work results are less
specified and they have only several
benchmarks, ie. steps with fixed timing,
throughout the calendar year. Forecasters
work closely with their peers from the
administrative group. In addition, they
interact with partners, various internal
clients, and numerous contact people
providing information inside and outside
the Company. Their work relationships
thus include both a highly connected
fishbowl – peers from the administrative
group, and a loosely connected fishnet –
partners, clients, and contact people. In
short, Provisioners and Forecasters have
different tasks organized in distinct work
processes and fostering a different mix of
relationships. The next sections describe
the interactions of Provisioners and Fore-
casters with their co-workers and super-
visors.

3  Working with others:
Provisioners

All Provisioners in the Com-
pany are organized by territory
and by equipment in several
administrative groups. The
members of the administrative

groups and project teams do not
overlap. Projects are based on
functional diversity and bring

together employees from

various administrative groups and even
outside the Company. Each project
requires one Provisioner. The telework-
ers included in this analysis are part of an
administrative group in which all their
peers provision different equipment.

Peers

Peers from the administrative group do
not play a significant role in the work of
the teleworkers. They do not participate
in their projects. In addition, because of
their different equipment, peers lack the
technical knowledge to provide informa-
tion and advice. After teleworking
started, teleworkers and their peers come
together for weekly voice conferences of
the group in which the supervisor passes
down administrative information. They
may occasionally bump into peers in
their trips to the office, but they tend to
treat this as interference in their work.
Because of such encounters, one of them
explains: “you don’t get half as much
done as what you thought.” The relation-
ships of teleworkers with peers are al-
most latent and interactions very limited.

The only active relationships of the tele-
workers within their administrative group
are with each other and with their super-
visor. The two teleworkers function as a
‘pair’: each of them should be able to
take over the other’s projects. That is
why they keep each other informed of
their work, exchange technical informa-
tion, discuss common problems, and
work out common solutions. Says one
of them: “Yeah, and make an agreement
[how to handle a problem]. And make
sure the other one is informed always”.

To some extent, this working relationship
is supported by administrative proce-
dures. For example, the two Provisioners
are required to attend together some pro-
ject meetings, even though only one of
them works on the particular project. In
addition, once in three – four weeks, they
schedule a meeting to formally update
each other on the status of their projects.
In such meetings, they:

“... sit down and review everything
that we’ve got on our plates, both of
us, or when we were doing all that
stuff at the end of the year we would
review it together, make sure we cov-
ered all the angles, that type of thing.”

But the contacts between the two Provi-
sioners are not limited to the require-
ments of formal work procedures. They

Figure 2  Fishnet
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try to co-ordinate their trips to the office
to pick up their mail so that they can
‘touch base’ in person at least once a
week. As they live close to each other,
they sit together for the weekly voice
conference in one of the home offices.
Remote work nonetheless limits face-to-
face interactions and they contact each
other daily by phone, email, or fax. This
relationship is to a great extent informal
and the two Provisioners may “go out to
a restaurant and sit and talk and we talk
about a lot of personal things”. But they
do not consider each other ‘friends’ and
do not socialize outside work. Their rela-
tionship remains a working relationship,
albeit a close one.

In short, the pair of teleworkers interact
daily with each other. To maintain their
close working relationship from a dis-
tance, they initiate a lot of informal con-
tacts using various communication media
and weekly face-to-face meetings. The
way they interact with each other differs
sharply from their limited interactions
with the rest of their peers.

Supervisor

Provisioners do not often contact their
supervisor. The formal supervisory proce-
dures involve weekly voice conferences
of the administrative group and yearly
evaluation of the work. In addition, Provi-
sioners send monthly one-page report by
email to their supervisor. This is routine
information that does not require discus-
sions. The reports contain logs of the
hours Provisioners have worked on dif-
ferent projects. The same information
they send weekly to the financial depart-
ments of the Company for internal billing
purposes. This reporting procedure dupli-
cates a step of the work process. The
supervisor does not monitor work daily
and, as Provisioners say, “he leaves you
alone” to do your job.

This relaxed supervisory style is made
possible by the strict rules and proce-
dures and tight co-ordination of the work.
Their specified deliverables and sched-
ules make the results of work highly
visible. Co-ordination, in turn, means
that failing to meet a deadline or inade-
quate deliverables reflect immediately
on co-workers from their projects and
set off complaints to the supervisor.
One of the Provisioners explains:

“I mean if you’re going to do shoddy
work somebody’s going to phone up
[the supervisor] and say ‘I don’t under-

stand anything she’s issuing’ or ‘she’s
not issuing this and she should be’ ...
And he’s soon going to complain. So it
goes on to other departments after it’s
left us so ... [bad work will be known]”.

Horizontal relationships with project par-
ticipants substitute for monitoring by the
supervisor. The need for direct interac-
tions with him decreases. The supervisor
intervenes only if co-workers complain.
In turn, Provisioners phone him when
they need help and keep him informed of
major developments in their work by
email. They try not to “garble his mail-
box up with a whole bunch of junk” and
details of routine daily work. Provision-
ers contact their supervisor once a week
or even less frequently. The purpose of
such contacts is to inform rather than to
discuss or negotiate work so they are
easily conducted over phone or email.

Project participants

The work of Provisioners is centered on
the co-workers from their projects who
form a loosely connected fishnet net-
work. In the course of a project, Provi-
sioners work with 25 to 30 employees
from different Company groups, repre-
sentatives of the supplier, and product
developers outside the Company. Project
participants do not work together as a
group. Each of them contributes particu-
lar expertise and gets involved in specific
project tasks. The Provisioner in a pro-
ject, for example, confirms the location
of the installation, schedules work, draws
up a budget, develops equipment specifi-
cations, orders it, and pays the bills.
While project tasks are interdependent,
each task brings together only a few of
the participants in the project.

Provisioners work on each of their tasks
with different project participants. They
schedule the project with the schedulers,
draw up a budget after getting the prices
from the Purchasing department, develop
the equipment specifications with various
technical experts, and pay the bills with
the Budgeting Group and Accounts
Payable department. Their tasks are
sequentially organized and the interac-
tions of Provisioners are closely aligned
with the stages of the project. The con-
tacts of Provisioners with each co-worker
tend to be concentrated at a specific pro-
ject stage(s) and then fade out until the
cycle is repeated in the next project. Says
one of them: “over the last two weeks I
could have talked to one individual 20

months [until the next project reaches
the same stage]”.

Provisioners contact project participants
mostly by email, phone, fax, or regular
mail. Partly, this is due to the existence
of rules and procedures: as deliverables
are well defined and there are strict dead-
lines there is little need to discuss or
negotiate them with co-workers. Contacts
serve for information exchange and do
not require face-to-face meetings. The
fragmentation of communication in one-
to-one contacts (instead of group meet-
ings) further fosters the use of media.
Face-to-face meetings are only needed,
Provisioners say, for group discussions
and presentation of visual material. Pro-
visioners meet their co-workers in person
only a few times during a project that
lasts for several months. These occasions
include a kick-off meeting officially
launching the project that presents visual
material, discussions of the “nitty-gritty
technical details” of equipment specifica-
tions with a group of technical experts,
and sometimes updates on the project
status. These meetings are tied to specific
project stages and scheduled well in
advance.

The bulk of the numerous contacts on a
project, however, are carried over media.
Provisioners tend to use one and the
same media to contact a particular pro-
ject member. The more peripheral the
involvement of a co-worker in their
work, the more limited the ways and the
more specialized the media Provisioners
use to contact them. For example, Provi-
sioners interact with schedulers and the
software provisioners exclusively by
email, meet developers outside the Com-
pany in person, and exchange faxes with
Purchasing department.

Email messages and file transfers play a
central role in the overall communication.
Approving location, getting software
reports, scheduling, and some of the
accounting tasks are all done by email.
The role of electronic technology is not
limited to supporting contacts between
project participants. Another function is
to provide shared information spaces.
Some of the deliverables of Provisioners,
such schedules and budgets, end up on
the mainframes of the Company and the
Supplier. Project participants can then
access it electronically for their interim
deadlines and internal billing. In this case,
electronic technology serves to bypass
direct interaction. Further, some tasks are
only done on-line. For example, although
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Provisioners discuss the equipment specs
and reach agreement with co-workers in
a face-to-face meeting, their approval
becomes official only after they input the
specs on the mainframe. Electronic tech-
nology serves to formalize the result.

To summarize, Provisioners rarely meet
co-workers in person and their communi-
cation is overwhelmingly mediated.
Their few face-to-face meetings are
scheduled around project stages. This
enables Provisioners to complete their
work remotely in spite of the tight co-
ordination of their tasks and numerous
interactions with project participants.
Their limited and mediated contacts with
the supervisors further facilitate remote
work. The only relationship, character-
ized by daily contacts and frequent face-
to-face encounters, is the relationship be-
tween the two teleworkers themselves.
However demanding, it remains an
exception among a multitude of other,
easier to maintain, relationships. Their
project based work and fishnet type rela-
tionships foster interaction patterns that
are highly compatible with remote work.

4  Working with others:
Forecasters

Forecasters belong to a small group with
ongoing analytical tasks. They constantly
analyze data crunching numbers on their
computers, ‘keep tabs’ of the changes in
their territory, update their databases, and
deal with a steady stream of information
from various sources. This work brings
them into contact with people from vari-
ous Company groups and outsiders, who
provide information, confirm its accu-
racy, or use forecasting reports and anal-
yses. Hence, their relationships outside
the administrative group include partners,
contact people, and clients.

Peers

Unlike Provisioners, Forecasters work
closely with their peers. Preparing their
reports is not a straightforward, software
driven task. It requires interpretation and
judgment in which advice from peers can
help. Working together also helps them
to keep their standards and criteria com-
mon. While Forecasters prepare indepen-
dently their reports their results come
together in the higher-level forecast
where all numbers have to be justified,
adjusted, and reconciled. If one of them
works on a special project, they “are all
helping out on this special project as well

as doing little bits and pieces of it”. Even
the computerization of the work fosters
interactions among peers. Their programs
are developed in the group and to master
the software, Forecasters rely on each
other for help. All that makes their work
“a total team operation”. The relation-
ships among peers approximate a well-
connected fishbowl.

As a result, interactions in the adminis-
trative group differ markedly from those
in the Provisioning group. Formal proce-
dures prescribe a weekly voice confer-
ence of the group. In these meetings,
Forecasters discuss ‘hot’ topics, such as
opening up of the local market, new soft-
ware, or breakdowns of the mainframe.
“If there is a problem,” one of the Fore-
casters says, “that’s the day that we sort
of talk or bring up the problem.” The dis-
cussions from the meetings continue in
email exchanges later. A Forecaster
explains:

“... we’ll end up, because you can’t
spend too much time on it, we’ll end
up writing back and forth on the IIS
[company email], copying everybody
on it, you know, as the discussion sort
of progresses on a topic on how we’re
going to handle it.”

Forecasters phone each other between
meetings for advice and information or to
discuss more personal matters such as
who is taking an early retirement pack-
age. In short, they “constantly talk to
each other”. Remarkably, for the three
teleworkers in the group, even these con-
tacts are not enough. Every week after
the meetings is over, they drive a short
distance to meet in person in a coffee
shop and discuss work. “And that’s,”
says one of them, “over and above [the
meeting]. You’re not going to do that on
a conference call.” They pick up their
mail at one and the same time, drive
together to the downtown office, and
help each other with computer problems.
They have also found an ingenious way
to avoid isolation. On those days when
they are stuck for long periods at home,
they link up on three-way call and keep
their lines open and “can hear any chit
chat [in the home offices] back and forth.
It’s like the person is in the office.”

The teleworkers in the Forecasting group
thus form a smaller group with closer
relationships and more extensive interac-
tions. In addition to their already active
interactions with peers, the three tele-
workers have developed their own infor-

mal routines to increase further their
opportunities for communication. Only a
few of the actual contacts among the tele-
workers are supported by formal proce-
dures. The common teleworking status
quite likely contributes to these closer
relationships and extensive interactions.
Our data also points to the critical role of
physical proximity: a fourth teleworker,
located in a different area, could not cope
and left the teleworking trial.

Supervisor

Like Provisioners, Forecasters are not
monitored daily and the contacts with
their supervisor are limited. The formal
supervisory procedures involve weekly
voice conference and annual evaluation.
In addition, Forecaster tour once a year
their territory together with the supervi-
sor. Daily work is independent. As one
of them puts it:

“Most of us have so much service and
when you come to [that level] ... you
are operating on your own ... You’re
running your operation.”

The supervisor intervenes only if their
work is not satisfactory and clients com-
plain:

“If he [the supervisor] heard something
from one of my [client] groups, from
one of his counterparts about me doing
something wrong, well, he would be
on my tail every day, you know.”

However, their work is not as readily
visible as the work of Provisioners. Be-
cause of their complexity deliverables
cannot be well specified and clients can-
not easily judge their quality. Neither can
work be gauged by the few deadlines.
Unlike the supervisor of Provisioners, the
supervisor of Forecasters cannot rely on
horizontal relationships for monitoring
and feedback. He makes extra efforts to
monitor work using mainframe data-
bases. Forecasters submit monthly up-
dates and reports on-line. The purpose is
to allow internal clients to access them.
Once on mainframe, their reports are also
available for their supervisor who checks
them and makes sure their numbers are
not “totally off”. This monitoring does
not take the form of a formal reporting
procedure but nonetheless serves as a
control mechanism. Difficulties in mea-
suring and monitoring work thus require
more efforts by the supervisor.

Not surprisingly, their supervisor worried
when they started teleworking. At the
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beginning, one of the teleworkers recalls,
“he [the supervisor] used to phone, like,
he had a bad habit of phoning at around
4:30 to see if you had goofed off at the
end of the day.” After a month or two,
things went back to normal and interac-
tions decreased. Apart from the weekly
voice conference, Forecasters “hardly
ever” talk with their supervisor and use
phone and email to keep him informed
and ask help in case of problems.

Partners, contact persons 
and clients

In addition to peers, Forecasters interact
with partners, clients, and contact people
from various internal groups or outside
the Company. Forecasters contact them
for specific tasks and work “on different
jobs at different times with different
people”. These people are not closely
involved in the work of Forecasters.
They provide information, confirm and
approve it, or request specific analyses
or presentations. However, much of the
information Forecasters need is either on-
line or its delivery is pre-arranged. Fur-
ther, Forecasters submit their regular
reports on-line. This organization of
tasks decreases direct contacts.

Forecasters work most closely with the
planning and access engineers from their
territory. Forecasters update their data-
bases touring their territories and collect-
ing information. Formal procedures
require that this information is discussed
and approved by the planning and access
engineers before Forecasters input it in
their databases. To speed up work, Fore-
casters try to tour their territory together
with the engineers. These common trips
help them to reach an agreement and
avoid “a sit down, full blown meeting for
a whole day which is wasted [time].”
Getting the approval after a common trip
is only a formality handled by regular
mail. Before Forecasters started tele-
working, they could occasionally meet
the engineers in the office. Teleworking
replaced such encounters with phone
conversations between trips.

During a trip, Forecasters also contact
planners, architects and builders from
the municipal government, private con-
structors, or real estate agents. These are
always face-to-face meetings. Without
any formal authority over them, Fore-
casters prefer to drop by in person and
get the information they need.

The rest of the interactions of Fore-
casters are directed to a myriad of in-
ternal clients and information sources.
Mainframe databases and their role as
shared information spaces decrease
direct contacts but do not eliminate them.
When contacts do occur, they are unex-
pected. A big client leaving the Com-
pany, an offer for partnership, or a big
government order not only affect the
analyses of Forecasters but also require
pooling the expertise of Company
employees to handle the crisis or take
advantage of the opportunity. Such con-
tacts are dominated by phone and voice
mail. Rare face-to-face meetings, orga-
nized once a year, bring together Fore-
caster and members of Installation, Engi-
neering, Building, Sales, and Planning
groups.

These patterns of interactions are similar
to the interactions of Provisioners with
their project participants. Forecasters
have mostly one-to-one contacts an-
chored in specific tasks. The interactions
with a particular client or contact person
are concentrated in one point of time and
then fade out until the next emergency or
tour. Mediated contacts predominate.
However, there are some differences.
First, the contacts of Forecasters with
people outside the Company pull the bal-
ance between mediated and face-to-face
interactions towards more face-to-face
meetings. Second, because the work of
Forecasters is not project-based, their
contacts are not neatly arranged in recur-
ring cycles as the contacts of Provision-
ers. Unexpected tasks enhance this vari-
ability in the timing of interactions. As a
result, many face-to-face contacts are not
scheduled at all or scheduled on a short
notice. Even when Forecasters use com-
munication media, it is harder to reach
people on short notice and communica-
tion may be delayed. The interactions of
Forecasters, hence, require more efforts.

Such difficulties result in occasional
problems. Forecasters have fewer prob-
lems working with co-workers whom
they have known for years. In such rela-
tionships they have developed mutual
trust and understanding. In that sense,
one of them cautions:

“... a new person [coming into fore-
casting] would have to make the effort
of going out to the office more and
talking face to face and having little
meetings that maybe weren’t totally
necessary but you would have to do
it to build up the confidence in the
people.”

However, most of the work relationships
of Forecasters are short-lived. Even if
Forecasters have been on the job for
years their clients and contact people
change. Reaching such co-workers and
getting them to act upon a request is not
always successful. An irritated Forecaster
complained: “of course with all these big
changes [in the Company] that are going
on now, you’d no sooner talk to some-
body and they were off on another job.”
These complaints were triggered by her
unsuccessful efforts to involve someone
from the sales group in a partnership with
a local builder.

In short, Forecasters need more efforts
and have more difficulties working with
contact people and clients in spite of the
intermittent communication and exten-
sive use of media. In addition, they have
more active interactions with peers from
the administrative groups and especially
with other teleworkers.

5  Conclusions

This study set to examine how telework-
ers work remotely with others. It argued
that the work process and the work rela-
tionships of teleworkers affect the way
they interact with others and impede or
facilitate remote work. The study hypoth-
esized that the teleworkers who are part
of a group and work closely with their
co-workers (fishbowls) have ongoing
communication. Telework either requires
more efforts or is impossible. Telework-
ers who work with different coworkers
on each task (fishnets) have intermittent
communication that facilitates telework.

The analysis confirms these expectations.
Both Provisioners and Forecasters have
fishnet relationships. For Provisioners,
they make up the majority of their rela-
tionships at work. For Forecasters, they
are only a part of their work relation-
ships. In both groups, teleworkers inter-
act with such co-workers one-to-one and
at different times, ie. communication is
intermittent. In both groups, teleworkers
use extensively communication media to
reach such co-workers. Their interaction
patterns are compatible with telework.
Intermittent communication, however,
does not guarantee problem-free tele-
working. Provisioners work effortlessly
with all their co-workers from the fish-
net. In the case of Forecasters, the com-
bination of short-lived relationships,
more contacts with outsiders, and lack
of schedules leads to more efforts and
difficulties in communication.
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Group work, as the work of Forecasters
with peers shows, requires more frequent
ongoing communication and more efforts
to maintain them. The closer the work
relationships the more face-to-face meet-
ings they require. This is especially
salient in the interactions among the tele-
workers from the Forecasting group and
between the pair of teleworking Provi-
sioners. In both groups, close work rela-
tionships have increased the communica-
tion load but has not precluded telework.
Our data set does not allow further explo-
ration of the impact of fishbowls on
remote work. Nonetheless, the character-
istics of the data set are suggestive. In the
Company, there are no teleworkers with
only fishbowl type relationships. Inter-
views with some Company managers
who opposed the introduction of tele-
work in their groups show that their
employees work closely together.

Group work and close work relationships
foster actual contacts that are, to quote a
Forecaster, “over and above” the interac-
tions supported by formal procedures. To
maintain such relationships, teleworkers
develop informal communication rou-
tines. Organizations, hence, cannot mold
such interactions easily by changing pro-
cedures. If such close fishbowl relation-
ships are disrupted by telework organiza-
tions cannot recreate them easily. Our
previous analyses of sales groups showed
that introducing telework in a group with
strong fishbowl type of relationships
caused considerable problems. Telework-
ers struggled to rebuild old patterns of
interactions that provided them with
important resources for work (Salaff et
al., 1998). The managers had to increase
face-to-face group meetings to overcome
the difficulties.

All the interaction patterns emerging
in the analysis can be traced back to the
interplay of work relationships and work
process. Understanding the way tele-
workers work with others starts with
exploring what they do and whom they
work with.
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In the late 1970s it was quite obvious that
the way we were organizing society in
the industrialized countries implied not
only increasing our standard of living
and wealth, but also some major prob-
lems in the cities as well as in rural areas.

In the demographically and economically
growing urban areas the method to sepa-
rate the place of living from the place of
work had caused increasing difficulties in
traffic congestion and negative impact on
the environment.

In the rural areas – and especially in the
sparsely populated regions – the struc-
tural transformation and centralisation of
societal services and functions caused
impoverishment of the service standard
in villages and smaller towns. When
banks, post offices, shops, health care
and public service were withdrawn from
the villages, the work opportunities,
particularly for women, were strongly
reduced [2, 7, 13, 14].

In the 1980s the appearing information
and communication technologies (ICT)
provided promising solutions to many of
these problems. The place of work and
the place of living could be connected to
each other by means of ICT. Commuting
could be replaced by teleworking –
allowing people to remain in villages and
suburbs and still work – now by using
the new technologies [4, 13].

The neighbourhood 
work centre in Nykvarn

In order to explore these new ideas of orga-
nizing work, an experiment on teleworking
from a neighbourhood work centre – “en
grannskapscentral” – was set up in Nyk-
varn in 1982. The experiment was part of a
larger research project and the duration of
the experiment was to be two years.

Nykvarn is a suburb to the city of Söder-
tälje – some 14 kilometres from the city
and 50 kilometres from Stockholm. As part
of the municipality of Södertälje, Nykvarn
is a typical dormitory town with two thirds
of the employed inhabitants commuting to
Södertälje, Stockholm, etc. At that time the
population was about 6,000 – with just
over 2,000 households [1].

The characteristics of Nykvarn fitted
very well with the aims of the project.
It is relatively close to Stockholm and
many of the inhabitants of the residential
areas of Nykvarn could be categorised as

information workers. In addition, one of
the researchers lived in Södertälje and
had good knowledge of the local condi-
tions and had the contacts needed for
local support. As she was living in
Södertälje she was also able to locate her
own work to the work centre during the
experimental period.

In 1980, when the planning of the project
started, it had also been decided to
expand the community centre laying out
of Nykvarn with premises for commerce
and other activities. This provided an
opportunity to the project management to
participate at an early stage in the design
work and present special requirements on
the work centre premises.

The Nykvarn neighbourhood work centre
was run by Nordplan from autumn 1982
until 1 May 1984. Before that time there
was period of more than one year of
planning, preparation, recruitment work,
installing and furnishing work. The total
time and efforts spent on the experiment
were far beyond the original plans and
budgets. After 1 May 1984 the centre
was in operation for another year – now
as part of a telework project initiated by
the Swedish Employers Confederation.

The approach of the project was to estab-
lish a full scale experiment on the work
of the approaching information society.
The information technology had started
to be introduced in the offices, and em-
ployees working with common office
tasks were facing new work methods and
new ways of organizing work. Many of
them were already familiar with main
frame computers, but now the computers
could be made small, personal and sim-
ple to use. The pioneers argued that the
technology would very rapidly change
the work, the way of organizing work
and ultimately the entire society.

But in spite of its small size and simplic-
ity, the new technology was expensive.
A desktop computer with very modest
capacity and a printer those days cost up
to 50,000 SEK, and a workstation with a
communication unit, screen, keyboard
and modem was even more expensive.

At the same time as recruitment of
employers and employees who were will-
ing to participate in the experiment went
on, extensive work was carried out to col-
lect funds for IT equipment, furniture and
other things necessary for a functioning
work place. The research grants from the
Jubilee Fund of the Bank of Sweden and

the financial support from the National
Council for Building Research were dedi-
cated solely to research and could not be
used for hardware, rent or communication
costs. The solution to the financial prob-
lems appeared in sponsoring. Several
companies within the Ericsson Group,
Control Data, Esselte, IKEA, Televerket,
the Municipality of Södertälje, the owner
of the premises and a number of suppliers
of interior fittings, textiles and light fit-
tings turned out to be interested in sup-
porting the experiment by lending or
donating equipment and other necessities.
In October 1982 the neighbourhood work
centre was ready for moving into, and the
official opening was on 1 November [5].

The neighbourhood work centre was situ-
ated in the very centre of the community
and in connection with shops, library,
bank, post office, church, health care
centre, social security office, coffee shop
and village hall.

The work places were arranged in an
open office landscape. An open space in
the middle of the landscape for meetings,
visitors, lunch and coffee breaks was sep-
arated from the working space by green
plants and mobile screens. Wall covering
curtains, carpets and a noise-absorbing
ceiling made the internal atmosphere
very silent and peaceful. In connection
with the office section there were a kitch-
enette, toilets, cleaner’s cupboards,
cloakroom and a room for all modems
and communication equipment [3, 5, 6].

The ten work places were furnished with
equipment in accordance with the wishes
of the employees, equipped with tele-
phones, desk calculators and typewriters,
but also with memory diallers, advanced
telephone answering machines, desktop
computers or visual display terminals and
printers. Of the six linked work stations
three were connected through fixed line to
the main frames, which at that time was
the safest way to transmit data in networks
using analogue technology. Available for
common use were also a telefax machine,
a copier, a couple of PCs and a paper
shredder. Apart from the more technical
equipment, the individual office areas
were furnished with adjustable desks and
chairs, lock-up cabinets, terminal desks,
fittings for desks and terminals, etc.

The combination of high-tech working
tools, modern furniture, matching textile
colours, advanced alarm systems and
exciting work assignments successfully
presented a vision of a work place of the
future.

Telecottages and other work centre experiments
W A L T E R  P A A V O N E N
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During the pilot period of about 30 months
a total of 20 employees from 10 organi-
zations took advantage of working at the
neighbourhood work centre. Some of
them used the premises and the equip-
ment very occasionally, but organizations
such as Scandinavian Enskilda Bank,
Östra Sörmlands Sparbank, the local
administration of Södertälje, Special-
datautrustning AB, Televerket, Paavonen
Consulting AB, AB Astra and Nordplan
most of the time had one or two perma-
nent work places at the centre. The two
banks, however, were not involved in the
project at the same time.

The work tasks performed at the centre
were deliberately chosen to be of various
types and qualification levels. The repre-
sentatives of the banks locally developed
and tested new banking concepts and ser-
vices including financial advice and legal
assistance to private customers and small
businesses. The local administration of
Södertälje occupied two work places at
the centre for demographic planning and
for statistical and administrative tasks.
Specialdatautrustning AB was an enter-
prise in the business of data services, and
the two employees at the centre carried
out registration work and data entry.

Two employees of Televerket worked
with local project engineering and revi-
sion of public net functions. Paavonen
Consulting AB started up business at the
centre. During the project the business
was changed from systems analysis to
the area of organizational changes due to
the introduction of new technologies, to
distributed work and teleworking, which
still – 17 years later – is the main special-
ity of the enterprise.

AB Astra, a major Swedish pharmaceuti-
cal company, participated in the project
with two software developers and one
production planner who shared one work-
place. They carried out parts of their ordi-
nary work at the centre, but also often
special tasks like program testing, remote
supervision and control of new system
applications or periodical inventory mea-
sures. These tasks often had to be done at
night or during weekends, and it was con-
venient to carry out this type of work at
the neighbourhood centre close to home.

The Nordic Institute for Studies in Urban
and Regional Planning (Nordplan), the
owner of the project, had a work place
at the centre for the management and
administration of the project – in combi-
nation with on-site research work. The

research activities included daily docu-
mentation of events, problems, attitudes,
etc., carry out analysis on the basis of
questionnaires and interviews within the
scope of the project and follow up rele-
vant literature, reports and articles. The
on-site project administration included
organization of numerous visits and
informing interested organisations, other
research institutions, the media, etc.

Researchers, consultants, programmers,
private economic advisers and clerical
workers shared the office and together
created an inspiring work environment.
As they all represented different organi-
zations and different occupations, they
had very little in common with regard to
work-related matters. On the other hand,
they had many private things and living
conditions in common, which made the
social interaction fruitful [5, 6].

Being the first experiment of this kind in
operation, the Nykvarn project aroused
enormous public interest – especially
among the media which disseminated
information about the experiment
through TV, radio, articles in magazines
and newspapers pretty well across the
whole world. During the first years of the
project some 60 articles were published
in major newspapers and magazines, and
the centre was a subject in several radio
and television programs. In addition,
many research papers reported about the
Nykvarn experiment and teleworking.
The neighbourhood work centre also
became a favourite subject in many criti-
cal labour union debates [5, 6].

G-centre – Datacottage
– Telecottage

The neighbourhood work centre in Ny-
kvarn, which primarily was a telework
application aimed to reduce commuting
in an urban region and to find out poten-
tials of the new technology, became a
source of inspiration also for other pur-
poses. In 1985, a work and service centre
designed for small villages and sparsely
populated areas was drafted on the initia-
tive of the Rural Area development Com-
mittee in the Ministry of Industry. The
‘Glesbygdscentral’, as it was called,
could easily be associated with the
‘Grannskapscentral’, and the short name
‘G-central’ pointed out the similarities
between the two applications [4].

The drafted key objectives for the first
G-centre were:

Preserve a living countryside. The strat-
egy was to reduce the removal from the
rural parts of Sweden by keeping up and
improving the public services and consis-
tently looking after local work opportuni-
ties. With the support of local communi-
ties, regional development funds and
employment authorities trainee and
apprentice programmes could be estab-
lished in order to stimulate entrepreneur-
ship and employment. A G-centre could
provide premises for new businesses and
also for decentralised public services.
Service functions which had been with-
drawn – or were threatened – as a result
of a declining population, could be co-
located in the G-centre and in this way
the costs of the services could be reduced.

Increased vitality for the existing busi-
nesses. Local entrepreneurs and busi-
nesses could be enriched by competence
and functions outside the local commu-
nity. The expert services on marketing,
finance, business development and admin-
istration could be channelled through the
G-centre to the local businesses. The G-
centre could be an important help-desk to
the local businesses and the total costs
could be kept down as the facilities could
be shared by several different services.

Creating new jobs. In rural, sparsely
populated areas there are many poorly
utilised knowledge and competence
assets. The main reason for this is the
imbalance between the Swedish education
system, which provides qualified educa-
tion also in rural areas, and the labour
market, which is concentrated to the urban
areas. By bridging between the rural area
labour force and the remote labour mar-
kets, though, teleworking at the G-centres
could reduce this imbalance.

Drafted activities in a G-centre:

Office space for teleworkers:

• Permanent work places for teleworkers
employed by non-local organisations;

• Work places for disabled people and
others who are unable to commute;

• Temporary work sites for private or
public experts and service providers;

• A stationary basis for mobile workers;

• Temporary work sites for tourists and
visitors.

Small scale service and support:

• Small scale post office in combination
with other services;
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• Place of purchase of commodities
which are not supplied locally;

• Certain health care services;

• Certain social welfare services;

• Bank services;

• Information spot for local government.

Visitors services:

• Tourist information;

• Accommodation booking;

• Bus station and transportation co-ordi-
nation services.

Training and culture:

• Library services and mediation of liter-
ature, videos, music;

• Co-ordination spot for cultural events;

• Premises for distance education and
training;

• Social meeting-place.

Very soon after the launch of the ‘G-cen-
tral’ idea, three centres were established
in the Province of Jämtland – in Vem-
dalen, Strömsund and Stugun. In the very
beginning they were called ‘Datastuga’
(Data cottage), later on ‘Telestuga’
(Telecottage), and were adjusted to local
preconditions and needs. The telecottage
in Vemdalen very soon took a lead in the
development process. The activities were
focused on training and dissemination of
the telecottage idea to other regions –
even to other countries.

At the telecottage in Stugun – another
small village – the activities also included
some training, but were in the first place
focused on providing services to local
enterprises and the local administration.

The telecottages in Vemdalen and Stugun
both had some elements of teleworking,
but the main activities were however
directed towards local markets.

The approach in Stömsund, a town in
the northern part of the region, was more
distance bridging. A local entrepreneur
started up a business on telemarketing.
The only training activities in this tele-
cottage was aimed at preparing own staff
for the telemarketing job [9].

The telecottage idea became part of a
national campaign for revitalization of
rural regions and was supported by
regional as well as national agencies and

funds like Televerket, the Swedish
national telecom operator.

The number of telecottages increased in
Sweden and the concept was also dis-
seminated to other countries. In 1989 the
number of telecottages in Sweden was
around 40, and the year after the telecot-
tages had the opportunity to collaborate
in converting the parish registration into
a modern national register administrated
by the tax authorities.

Since 1990 the number of telecottages
has declined. Financial difficulties and
problems related to marketing of the
services provided by the telecottages
reduced the number to 25 in 1993, and in
1997 the members of the Swedish Tele-
cottage Association were about 10.

In 1998 the Swedish Telecottage Associ-
ation was discontinued after some in-
ternal conflicts. Some of the telecottages
continued the co-operation however, but
now on a more business oriented basis [12].

Whilst the number of telecottages de-
clined in Sweden during the 1990s, it
still seems to be increasing in other parts
of Europe. In Ireland and the UK for
example, the total number of telecottages
has increased from around 130 in 1994 to
approximately 200 in 1998.

Services and telework
applications at the tele-
cottages

Particularly in rural areas, the depen-
dence on small businesses is crucial.

To the economy in these areas it is impor-
tant that enterprises are able to follow the
technological development and do not lag
behind their competitors, regardless of
whether the issue is market knowledge,
access to information or organizational
skills. The telecottages were regarded as a
means to meet these requirements and the
main focus turned out to be to provide
appropriate office space, ICT equipment,
training and advisory support, primarily
to entrepreneurs and new enterprises.

Seen over time, the provision of office
services and business support have been
important activities for the Swedish tele-
cottages – including services like [12, 16]:

• General computer training, Internet
training, other training;

• Access to equipment;

• Photocopying;

• Internet access, web-site development
& maintenance;

• Word processing, desktop publishing;

• Data entry and digitalisation of maps
and documents;

• Language translation;

• Bookkeeping;

• Consultancy and project management.

Competition in these areas surely is a
great challenge as the technology de-
velops very fast and forces even small
companies to continuously renew tech-
nology and maintain skills.

Under these conditions, the only way to
generate revenues enough to survive was
to approach larger markets far away by
using communication technologies,
doing business with far-away partners,
building networks to be able to act as a
larger organization. The idea was that
when distances are no longer measured
in miles or kilometres, but in fractions
of a second, the rural area enterprises
had essentially reduced their competitive
disadvantage.

What was wrong with the
Swedish telecottages?

Now, almost 15 years later and having
seen the outcome of the ‘Telecottage
movement’, some retrospective questions
must be asked: Why could not the tele-
cottages become strong enough to sur-
vive and develop their activities? Were
there some fundamental weaknesses in
the telecottage idea? What could have
been done better?

Probably the number of answers would
equal the number of telecottages. One
common answer, however, is that many
of the actors at the time when the first
telecottages were established, were too
optimistic and had too much confidence
in the potentials of the technology. They
were impressed by the technical facilities
and paid much too little attention to busi-
ness issues, potential difficulties and their
business concepts. At that time there was
an obvious ‘IT euforia’, not only among
entrepreneurs, but also among authorities
and other actors in society.

Probably the most important explanation
to the unsuccessful long-term result of
the telecottage movement is the failure
of the public actors to understand the
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G-central/Datastuga/Telecottages as ele-
ments in a new infrastructure – aimed at
strengthening regions regarding public
and private services and introducing the
new technical facilities.

If local, regional and national actors had
been able to regard the telecottages as
parts of an infrastructure which enables
the provision and improvement of knowl-
edge dissemination, services, business
support and competitiveness rather than
new businesses, they should have real-
ized that this infrastructure must be
maintained, adjusted and developed. The
societal engagement and responsibility
for these new elements should have been
quite different. Probably a more far-see-
ing societal attitude would have dramati-
cally improved the long-term conditions
for many of the Swedish telecottages as
well as the future prospects of the labour
force in the sparsely populated regions.

It is true that many actors in the Swedish
society saw the telecottages as a means to
raise awareness and knowledge about
ICT among people living in districts and
villages who risk lagging behind in the
progress of the information society.
Demonstration, training and education
were accepted in the beginning as ele-
ments in this context, and the first tele-
cottages were favoured by considerable
support from society. Especially as on-
going training seemed to be needed
throughout people’s lifetime, the tele-
cottages could serve the people in the
sparsely populated regions in a similar
way as schools and vocational training
institutions did in cities and urban areas. 

Education and training are surely valid
for all modes of future work, but still, if
you live in a place where there are no
jobs, no training or education – lifelong
or not – will help you unless you are
ready to move to a place where you can
find a job.

When the telecottages failed to meet the
expectations of a growing number of new
jobs, the financial support from society
gradually dried up.

Another important explanation to the dif-
ficulties of the Swedish telecottages is
the nature of the activities that many tele-
cottages had to choose when the societal
support was insufficient.

Comparing the telecottages with the first
neighbourhood work centre the conditions
were quite different. At the work centre in
Nykvarn most activities were parts of var-

ious information flows which were neces-
sary activities within the operation of the
participating organisations. There were no
discussions as to whether or not the tasks
at the work centre were needed or whether
they could be carried out by somebody
else. In other words, their organisational
status were very  much like traditional
functions in the organisation with no
direct competition from alternative ways
to do the same task. The main difference
was the longer physical distance regarding
links to earlier and later stages in the
information or value added chain. The
activities in the first telecottages became
much more oriented towards different
markets – local or others.

Very soon many telecottages realized the
insuperable problems of chasing clients
across a distance and convincing them
that their needs could best be solved by
people at some remote telecottage. Those
telecottages which focused their activi-
ties on education and training on a local
market were very soon facing the prob-
lems of a very limited market of a small
neighbourhood and the incessant need for
renewal of knowledge and technology.
The problems related to the smallness of
the home market and the long distances
to other markets were often understated.

A third explanation is that the Swedish
telecottages failed to establish sustain-
able relations with clients and partners
across distances. In this sense the term
‘telecottage’ may sometimes be mislead-
ing as it may associate to ‘telecommuni-
cation, telework and telebusiness’. The
prefix ‘tele’ in telecottage can be under-
stood in the same way as in TELEvision,
TELEfax, TELEgram, TELEscope,
TELEphoto, TELEphone and TELE-
pathy, which is a Greek word for ‘far off’
or ‘distance’. The prefix can, however,
also be used as an abbreviation for
telecommunications or telephony [10].

Whether ‘tele’ in telecottage associates
with a distance or with telecommunica-
tions, it often conveys a false image of
distance bridging activities and use of
advanced communication technologies.
As a matter of fact the activities in most
telecottages did not have very much to do
with work or services across distances,
but were rather related to the local needs
of services and the local market for train-
ing. This does not apply only to the
Swedish telecottages, however. A study
among British and Irish telecottages for
instance revealed that only one out of five
included some form of teleworking [15].

Future prospects for
work centres

The difficulties experienced by the
Swedish telecottages were, however, to
some extent foreseen when drafting the
first versions of the G-centre. The combi-
nation of private and public services,
work places for teleworkers and training
activities was aimed at creating an inter-
esting and inspiring technological envi-
ronment, but also to allocate the costs
and the risk amongst several functions,
of which only a small part was dependent
on the successful actions of a market.

Working at a remote work centre de-
serves a much better fate than indicated
by the present number of existing work
centres. Working at ‘satellite offices’,
‘telecentres’, neighbourhood offices’,
‘electronic village halls’ or ‘telecottages’
is far less controversial than working at
home as many of the work conditions
closely resemble the traditional office.

These types of work places also have
other advantages compared with working
at home. Usually they are designed and
built for the purpose. Safety require-
ments, work environment and space
requirements can be met in a better way
than in many apartments, which in the
first place are planned for the needs of
family life.

A telecottage, a satellite office or a
neighbourhood work centre provides a
social environment which in many ways
is similar to that of a traditional office.
This is to many people a very important
aspect as it surely is an important part of
the working conditions. In the case of a
remote office which is shared by differ-
ent organizations and various activities,
the social environment can even be more
interesting than in traditional offices,
which are normally very homogeneous
as to the organizational culture, working
patterns, style of interaction, etc. [13, 14].

In most cases the work centre does not
fully eliminate commuting in the same
way as working at home, but the distance
and the commuting time can be short-
ened considerably. The problem with
work centres is the cost – whether you
call them telecottages or neighbourhood
work centres. This was the crucial prob-
lem with the neighbourhood work centre
in Nykvarn, and seems to be the main
problem also with later attempts. There
may be many good reasons for work cen-
tres, but all too often they appear to be
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too expensive to the organization when
compared to home-based solutions. The
economic conditions may be improved if
the premises and facilities can be shared
by several activities and functions. Work
centres may prove to be interesting even
to employers and other parties if the cost
of working space at a work centre in one
way or another can be balanced against
the real costs of transport infrastructure
and commuting [13, 14].

So, as long as teleworking is an atypical
way of working, and the norm is work at
the employer’s premises, there must be
some very good reasons to make excep-
tions to the norm acceptable. This is not
an easy job. It may require a strict con-
centration on the targets and the strategy
chosen.

Sometimes the scope of the telecentre
projects is too ambitious and extensive:
trying to reduce removal, to create work
for the unemployed, to train low-skilled
unemployed people, to make use of
unoccupied offices, to disseminate tech-
nology and at the same time to create a
new and outstanding work environment
for the people at the centre. Often this is
simply too much – but if it succeeds it
would be wonderful! The risk is, how-
ever, that the initiative falls between two
stools and there is just another remote
work centre with no future.

In spite of the disappointing outcome of
the Swedish telecottage movement, there
are still strong arguments for not stop-
ping the experiments with new methods
for work, business and new models for
infrastructure. We must go on trying to
find organization models which make
organizations and individuals more com-
petitive, which facilitate the renewal of
the working life and which open new
ways for improved quality of life even to
people living in disadvantaged regions.

Actually there are in Sweden and in other
Nordic countries two interesting alterna-

tives to the ‘old telecottage’. One is the
village work centre which has emerged
as a collective approach among the vil-
lagers and which is based upon the very
experienced needs of the local inhabi-
tants. Byssbon in the Province of Jämt-
land is a good example of a successful
implementation of ICT in order to create
jobs and optimism in co-operating small
villages in one of the most sparsely popu-
lated areas [13, 14].

Another interesting approach is the ex-
periments on enhanced democracy and
the ‘civic offices’ (medborgarkontor)
which are aimed at improving the public
information service and offering citizens
the opportunities of richer participation
in the political process [11].

In these experiment processes the ex-
periences from the ‘old telecottages’
and other types of work centres may
turn out to be extremely valuable.
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The following article presents and dis-
cusses two hypotheses: First, that tele-
work is part of a much larger trend in
organisational development: The trend
towards higher complexity capacity. Sec-
ond, that in order to understand the atti-
tudes to telework, one must include the
social position of teleworkers, eg. their
life form. In this paper, I will first present
these two hypotheses, then I will discuss
them within the context of two recent
Danish experiments with telework: a pro-
ject at the Danish Board of Industrial
Injuries, and a project at the “ATP-
House”, the private organisation that
administers the Danish labour market
pensions. Finally, I will present a number
of wider perspectives.

Telework takes off

There is little doubt that telework is tak-
ing off rapidly: From being a phenom-
enon with limited impact it is currently
growing rapidly. In the European Union
there were between 1 million and 4 mil-
lion teleworkers in 1997; 1 million being
a very conservative figure, only includ-
ing “formal” teleworkers or so-called
“corporate telecommuters”, eg. employ-
ees who would otherwise be office
based; 4 million being a figure based on
a wider definition of teleworkers, includ-
ing formal teleworkers as well as em-
ployees who telework by personal
arrangement with their manager, self-
employed people who connect with
clients and customers from their home,
etc. (cf. European Commission, 1998,
page 28). 4 million teleworkers represent
more than 3 percent of the total work-
force, twice as many as in 1996.

This trend is particularly pronounced in
Denmark. A few years ago only some
5–10,000 workers were categorised as
teleworkers. In 1997 both government
and trade union analyses concluded that
there are between 50,000 and 100,000
teleworkers, and that the realistic poten-
tial for telework will amount to approxi-
mately 250,000 at the beginning of the
next century (cf. PLS Consult A/S et al.,
1996; and Andersen Management Inter-
national, 1997). Thus, between 2 and 4
percent of Danish workers are telework-
ers, the realistic potential being approxi-
mately 10 percent.

Social complexity and
organisational flexibility

Why does telework develop so quickly?
Normally, telework is analysed outside
its social and organisational context,
being looked at as some kind of comet
from the outer world. However, in order
to understand the potentials and the
organisational rationality of telework it
is important to analyse telework in its
wider context. Within this perspective,
telework is not primarily a result of new
technological opportunities, neither is it
a result of individual demands. Basically,
telework and organisational decentralisa-
tion is an organisational and technologi-
cal tool aimed at handling the problem of
bounded rationality in a social world of
increased complexity.

Social complexity and
organisations

For me, there are two major explanatory
factors regarding the growth of telework
and its increasing popularity.

Partly, in our current hypercomplex soci-
ety there is a growing need for organisa-
tional flexibility (cf. Qvortrup, 1998).
Currently, in a social environment char-
acterised by increasing spatial and tem-
poral complexity (with the development
of information and communication sys-
tems – global television systems, Inter-
net, etc. – the number of observable
social actions grow, and so does the
speed of change), organisations cannot
survive unless they are constantly pre-
pared to adapt to new social conditions.

Partly, there is a growing demand for
flexibility among employees. In a mod-
ern family with both parents being in the
labour market, there is a need to adapt
work life to everyday life conditions.
Furthermore, in a wider perspective, the
required work contents and qualifications
change several times during a normal
working career. Consequently, the
demand for flexibility is expressed by
wage earners and is increasingly articu-
lated by trade unions. The concern of
employees has changed from a focus on
rights to a focus on opportunities and
adaptability. This latter trend may well
constitute a new framework for social
dialogue concerning telework.

The background for these organisational
trends can be found in the nature of the
current society: That it is a hypercomplex

society which cannot be managed by tra-
ditional, centralised organisations. This
was already realised in 1945 by the
American information theorist Herbert
A. Simon. In his book Administrative
Behavior (1997) he presented the concept
of “bounded rationality” as an alternative
to the traditional belief in unlimited
human rationality. He realised that the
complex environment cannot be man-
aged by a single human’s rationality, but
that we are always in a position of a
deficit of rationality: That the complexity
of an organisation’s environment always
exceeds the management capacity of the
organisation. Consequently, the basic
function of an organisation is to reduce
complexity, and the challenge of man-
agement centres is to develop complexity
management strategies and structures.

This idea was further developed by the
German sociologist Niklas Luhmann, with
explicit references to Simon (cf. Luhmann,
1964; and 1968. See also Detlef Horster’s
interview with Luhmann, in Horster, 1997
page 34f). According to Luhmann, the
phenomenon of formal organisation – a
phenomenon which is conceptualised dur-
ing the eighteenth century – develops as an
answer to an increasingly functionally dif-
ferentiated society: “In complex societies a
(...) type of social systems gains increased
importance, a system which in several
areas of social life so to speak squeezes
itself in between the social system and the
individual interaction system, ie. the social
system type organisation.” (Luhmann,
1975 page 12.)

How should the concept of organisation
be defined? According to Luhmann defi-
nitions based on goal oriented behaviour,
division of work, hierarchical structures,
etc. are much too narrow. For him, an
organisation is a social system, ie. a
closed system based on self-reference,
whose function is to reduce societal com-
plexity – a complexity which cannot be
managed only by ad hoc interaction
groups – and whose borders are based on
the question of membership: A social
system is “organised” if “... membership
is coupled with certain conditions, ie. if
entry and exit is formally conditioned.”
(Ibid. See also Luhmann, 1975 page 99;
Luhmann, 1984 page 268f; Luhmann,
1991 page 202.)

According to Luhmann, the way in which
complexity is reduced cannot be pre-
dicted. On the contrary, it must be ex-
pected that with changes in the social
environment, new complexity reduction
strategies will be developed.
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Toward increased
organisational flexibility

For many years after the publication of
Simon’s book the principle of bounded
rationality was neither understood nor
practised. In organisations the first reac-
tion to the growth of environmental com-
plexity was to increase internal bureau-
cracy. Private enterprises developed hori-
zontal specialisation and vertical layer-
ing, and public institutions created de-
tailed rules and procedures in order to
select external complexity.

Only during later years have other organ-
isational strategies been put on the
agenda. Instead of developing an end-
lessly growing capacity for complexity
management in one unit, complexity has
been managed through decentralisation.
Instead of establishing an increasing
number of rules as a sort of complexity
filters, organisations have experimented
with flexibility based on the philosophy
that pressure from the environment
should not necessarily be answered by
filtering, but may also be met by adapt-
ability. Instead of observing an organisa-
tion’s internal and external environment
through one code – the economic code of
gains and losses – the economic account
has been supplemented with ethical
accounts, ecological accounts, qualifica-
tion accounts, etc. One code has been
replaced by several codes for environ-
mental observations and adaptations.
Instead of one decision centre, which has
been put under increased pressure, organ-
isations have experimented with decen-
tralised, but mutually co-ordinated deci-
sion centres. Instead of inflexible princi-
ples based on strong traditions, proce-
dures based on organisational learning
have been put on the agenda, because
mutual learning is a precondition for
adapting to a complex and changing
social world. And even learning must be
flexible, ie. based on flexible learning
procedures. As a consequence learning
procedures based on self-observation –
second-order learning – have been intro-
duced. Instead of centralising many pro-
duction units within one organisation,
production is being based on networks of
small production units, managed as just-
in-time production, outsourcing, enter-
prise clusters, etc.

Telework

Within this context, telework can be
analysed as yet another tool for increas-
ing organisational complexity capacity.

First, telework supports the flexibilisa-
tion of an organisation, because decision
making is distributed from the organisa-
tional centre to its individual untis. Sec-
ond, telework represents an increase of
the organisation’s information absorption
capacity, because external information
can be accessed by individual employees
instead of being filtered through a central
information unit. Third, learning and
adaptation to the environment is a local
and not a centralised issue. However, the
impact of these changes is that an in-
creasing comlexity management burden
is put on the shoulders of the individual
employee, and that the behaviour of the
central management must be changed
from control to support of decentralised
management procedures. Also, there is a
need to compensate for the potential loss
of internal information exchange and co-
ordination facilities.

The Danish Board of 
Industrial Injuries

As I have already said, the introduction
of telework represents one way of in-
creasing an organisation’s complexity
management capacity. Thus, telework is
neither a goal in itself, nor is it a result of
new technology. Let me present one con-
crete example of the change of organisa-
tions toward greater flexibility from the
public administration sector, in which
telework plays a major role: the Danish
Board of Industrial Injuries. By tradition,
public service administrations have func-
tioned as bureaucracies with a high de-
gree of vertical and horizontal specialisa-
tion. As a result these bureaucracies have
had limited flexibility and user-friendli-
ness with the “case” – and the end-user –
as the changeable element within a stable
organisation: Users have been forced to
adapt to the public service organisation,
not vice versa, and as long as it did not
result in legitimation crises this of course
represented a very effective complexity
reduction strategy.

However, with the introduction of infor-
mation and communication technologies
in such organisations, and with the exper-
iments with telework, these conditions
have changed. Examples in Denmark
have demonstrated that public service
organisations can be organised in relation
to the individual customers, and with the
organisation as a dynamic, case-oriented
network. Again, however, it is my
assumption that the structural change
of such public service organisations did
not occur as a result of new technologies.

Rather, new information and communi-
cation technologies represented one
important tool in answering the public
sector’s legitimation problems during the
1980s.

The telework experiment at the Danish
Board of Industrial Injuries represents a
particularly interesting case. The exam-
ple is relevant because it demonstrates
the potentials of telework for changing
the “organisational nature” of public bod-
ies: It has become much more customer-
friendly, because it is now centred
around the case of the user, and it has
become much more employee-friendly,
because it is organised around case-ori-
ented work teams.

The project took place at one of seven
customer-related offices of the Board of
Industrial Injuries, and it was concerned
with the opportunity to establish home
offices. However, the particular rele-
vance of the project was based on the
fact that at the same time traditional
paper-based case-work was transformed
into electronic case-work, the so-called
Image project. The project was evaluated
by Andersen Management International
(cf. Andersen Management International,
1997). The basic opportunity of the tele-
work project was that all work accident
reports (from employees, employers,
general practitioners, insurance compa-
nies, etc.) from having been paper-based
were written in an electronic format,
some of the hand-written files being
scanned. Consequently, all relevant
material concerning a specific case
became directly accessible from a com-
puter independently of the caseworker’s
physical position. With the electronically
based distributed work structure, a spe-
cific case can be accessed from the head
office, from the home-based work sta-
tion, and even by the many external
experts, etc. This makes it possible to
organise work from being hierarchical
and highly divided (the individual case
moving from one expert office to
another, and from one organisational
level to the next) into being organised
around the particular case. Internal staff,
homeworkers, and external experts can
access the case and each other within vir-
tual, ad hoc work groups.

The perspective is the following: By tra-
dition, the Board of Industrial Injuries
(and many similar public bodies) is based
on a vertical and horizontal division of
employees. They are distributed verti-
cally according to decisional competence
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of individual offices and departments,
and horizontally according to their spe-
ciality, see Figure 1. In relation to this
division of work the paper-based case
must flow from one office to the other.
The result of this work procedure is an
organisational system of highly spe-
cialised, and mutually not co-ordinated
functions and a relatively slow case-
work, in which the consumption of time
is very much caused by transaction costs,
ie. from transporting the relevant papers
between offices. On the other hand, the
way of organising work seems to result
in a strong identification among employ-
ees with their total organisation.

As a result of external pressure – increas-
ingly, this “old-fashioned” working pro-
cedure was considered to be unaccept-
able by end-users – and with the adoption
of new technological potentials the work-
ing procedure can be transformed into a
work structure based on case-organisa-
tion. The individual case is now repre-
sented in electronic format, which means
that all relevant collaborators and docu-
ments can be organised in relation to –
and with access to – the currently rele-
vant case. This implies that the consump-
tion of time caused by the transportation
of documents from one office to another
can be radically reduced, that the identifi-
cation of cases and of related documents
is easy, and that work can be organised in
teams defined by the actual case or case
domain. In addition to the reduction of
time and the increase of efficiency one
important outcome seems to be a
stronger identification with the (virtual)
team to which the individual employee
is attached.

The basic conclusion concerning this
section is that telework must be seen as
one element of a broader organisational
development trend with great potential
impacts for private as well as public ser-
vice oriented enterprises.

Telework and life forms

Until now, I have looked at telework in
its organisational and social context.
Although this explains its social and
organisational raison d’être, it does not
account for the individual attitudes to
telework. This is however another impor-
tant aspect that we must understand: that
different individuals have different atti-
tudes to telework. While some see it as a
tool for realising their need for greater
self-management, others look at it as an

attack on well-established trade union
achievements. Furthermore, this is not
only the result of contingent individual
differences, but reflects a larger pattern:
The pattern of different life forms.

Life forms

Many definitions and categorisations of
telework are not based on any explicit
rationality, but often mix different (tech-
nical, organisational, and social) criteria.
Here, I suggest that the generic term tele-
work should be divided into three sub-
categories: electronic homework, tele-
commuting, and flexiwork. However, the
inherent idea of this tripartite definition
of telework is that categorisation of tele-
work should build on a social rationality.
Each of the three basic categories of tele-
work is related to a basic life form in
modern society. This implies that one
type of telework is related to one social
category, while others appeal more to
other social roles and positions. How-
ever, again and again we have seen that
telework has been identified with only
one of the above sub-categories, thus nar-
rowing the scope, and we have seen that
unconsciously one social group has used
their own socially implicit definition of
telework, thus subsuming others under
their specific favourite type of telework,
and under their (but not necessarily oth-
ers’) most appropriate organisation of
telework.

In modern society basically three histori-
cally rooted life forms can be identified
((cf. Højrup, 1983 and 1984; and Højrup
and Rahbek Christensen, 1989); the idea
to combine life form analysis and socio-
logical analysis of information technol-
ogy was introduced by Storgaard and
Jensen (1991), and the following analysis

is very much based on their categorisa-
tions): the self-employed person’s, the
wage earner person’s and the career ori-
ented person’s life form. The self-em-
ployed person’s life form is of course
most dominant among people who are
associated with self-employment: farm-
ers, artisans, shop-keepers, manufactur-
ers. The wage earner person’s life form
is, as indicated by the term, tied to being
a wage earner. The career oriented per-
son’s life form refers to occupational
groups aiming at a career, especially
within larger enterprises and organisa-
tions. (Storgaard and Jensen, 1991 p.
124.)

The basic idea of these “life form” cate-
gories is that the form of work is closely
related to the whole life form. Thus, all
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three categories can be defined by the
way work and leisure times are related.
While wage earners place leisure time
above work, career oriented persons
prize work above leisure time. In com-
parison, self-employed people are reluc-
tant to draw a line between working
hours and leisure time, see Figure 1.
They cherish other values, such as run-
ning their own farm or firm, and they do
not experience any significant conflict
between family life and working life.
(Storgaard and Jensen, 1991 page 125f.)

This also implies that different life form
representatives have different attitudes to
work. For career oriented people, work is
a goal in itself (you live to work), while
for wage earners work is rather a means
to improve family life and leisure time
(you work to live). While the former go
to work in order to work, for the latter
the social and interactional qualities of
work are important: having a job is a key
to social interaction at the work place.
Finally, the self-employed cannot really
tell the difference between leisure/family
time and work.

In addition, these life forms have differ-
ent historical roots and interactional rela-
tions. The self-employed person’s life
form is rooted in traditional (rural) soci-
ety and is related to stable, positional
interaction relations. The wage earner’s
life form is rooted in modern society with
its urbanised personal interaction rela-
tions. Finally, the career oriented per-
son’s life form is related to hyperper-
sonal interaction patterns and connotates
post-modernity.

Based on this analysis three different
forms of telework can be identified.
These three sub-categories can be de-
fined as specified in Table 1.

From the analysis it is obvious that these
three telework categories have different
historical and ideological roots, and thus
that they attract different types of per-
sons: Electronic homework has clear
political connotations, both critical (be-
ing sent back home to old-fashioned iso-
lated cottage work) and positive (the
idyllic electronic cottage (cf. Toffler,
1980), reminding us of Laura Ingalls
Wilder’s little house in the forest); thus
the term evokes clear pre-modern associ-
ations. Telecommuting focuses on the
wage-earner’s commuting problems; nor-
mally it does not include independent,
home-based micro-enterprises, and its
main rationale lies in society’s reduction
of transportation time and traffic pollu-
tion, and in the individual employee’s
interests in making his or her working-
life more flexible; here, the dominating
connotations include modernity’s separa-
tion of workers and means of production,
and its dream of creating a rationally
planned society. Finally, flexiwork is of
a more recent origin; it reflects current
organisational changes, while also having
obvious connotational advantages, for
instance in a European Commission
Telework Programme context; the term
arouses post-modern associations.

Also, the three telework categories call
forward different types of attitudes:
While the traditional industrial wage-
earner focuses on the potential reduction

of the working day and the potential
increase of wages, the career oriented
“flexiworker” is oriented toward the
work content. Thus, there is a clear ideo-
logical impact of being a flexiworker,
which also influences telecommuters,
because they as well become relatively
self-organised.

The ATP-House 
telework project

The ATP-House

In Denmark, the “ATP-House”, the pri-
vate organisation which administers the
Danish labour market pensions, has been
one of the front-runners regarding experi-
ments and participatory development
projects with telework. There are 550
employees at the ATP-House. Out of
these, 90 persons are employed at the
systems and computer department. In the
mid 1990s, a small group participated in
a pilot project regarding telework, and in
1998 a new project was launched with 35
persons working part-time from home
based on telework. At ATP, telework is
organised as electronic homework based
on the condition that one is only allowed
to work one or two days at home per
week. The project was evaluated by a
group of MA students from Aalborg Uni-
versity – Søren Bjerg Pedersen, Peter
Rosendal Frederiksen, Ulrik Toft, and
Morten Berg-Christensen – under the
advisory direction of Henrik Bøggild and
the author of the present article.

The general result of the evaluation study
was very positive. Among the partici-
pants the large majority presented a sup-
portive attitude to the telework experi-
ment: 90 % wanted to continue as tele-
workers after the project ended, while
10 % said “don’t know” and nobody was
against telework. Among the group of
persons at the department who had not
been offered the opportunity to telework,
63 % wanted to become teleworkers in
the future, while 22 % preferred to con-
tinue with the traditional work organisa-
tion.

Three main reasons were given for
assessing telework positively: Telework
increases work efficiency; it increases the
flexibility of everyday life; and it in-
creases the opportunity to concentrate on
a given piece of work. As a result, more
than 55 % thought that the pleasure taken
in their work had increased.
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Category Definition Life form

Electronic Work at home delivered The self-employed person’s
homework through telecommunications life form

to an external customer

Telecommuting Work for an employer The wage earner person’s
performed on distance, life form
using computers and 
telecommunication

Flexiwork Work performed The career oriented person’s
“everywhere” (at the life form
office, at home, on travel), 
using computers and 
telecommunication

Table 1  Telework and life form categories



The basic benefit of telework seems to
be that it gives the teleworker a better
opportunity to co-ordinate private life
and working life. When the project was
launched, the employees at the depart-
ment could apply to become participants,
and it was obvious that people with part-
ners and children were attracted by the
telework opportunities. Actually, 97 %
of the project participants were married
and/or lived together with a partner,
while only 3 % were single. On average,
the participants had two children living
at home. 

The project evaluation confirmed that
part-time telework is beneficial to family
life. Basically, the telework days were
planned in accordance with professional
demands at the place of work, and actu-
ally all respondents answered that they
sometimes (3 %), often (40 %), or always
(57 %) planned their days working at
home in accordance with professional
activities at the ATP-House. However,
89 % of the teleworkers also responded
that they sometimes (53 %), often
(25 %), or always (11 %) planned their
days working at home in accordance with
other family activities, while 34 % said
that they sometimes, often, or always
planned their days working at home in
accordance with social activities at their
place of work. Thus, the opportunity to
adapt working life to private life is a
basic benefit of telework, an opportunity
that becomes increasingly important as
long as both parents are employed. Thus,
a critical social complexity factor in a
modern society is the complexity of
organising private and family life in
accordance with the demands of the
professional careers, institutional child
minding, etc. Consequently, the structure
of the working day changed during the
telework experiment: 60 % of the tele-
workers say that they do not conform to
an 8 till 16 working-day structure. A
majority often work in the evenings
and/or during the weekends.

Thus, it is clear that complexity manage-
ment plays an important role among tele-
workers in the Danish project at the
ATP-House. However, it is also signifi-
cant that the traditional wage earner atti-
tude is transformed into a more career-
oriented life style. 40 % or the respon-
dents answer that they have got longer
working hours after the introduction of
flexible telework, and as a matter of fact
only 63 % say that all extra working
hours are entered as overtime. Also,

more than 60 % of the teleworkers say
that they have fewer respites from their
labour when working at home.

Conclusions

Putting the results from the projects at
the Danish Board of Industrial Injuries
and at the ATP-House together with the
theoretical considerations discussed
above, there are three conclusions:

First, that telework is a tool for organisa-
tional management of the increasing
level of complexity in the social environ-
ment: particularly, the Danish Board of
Industrial Injuries had to radically re-
organise their work structure in order
to adapt to current customer demands.

Second, that telework is also a tool for
private families’ complexity manage-
ment. In our current everyday life where
normally both parents are employed and
where children’s lives are structured
according to complex patterns of institu-
tionalised child minding activities, the
need for flexible working hours is great.

Third, that one of the outcomes of this
trend is that the life style of teleworkers
is more oriented toward a career life form
than toward a wage earner life form. A
basic explanation of this trend is that
teleworkers experience labour not as
working hours but as work tasks. Conse-
quently, instead of experiencing a labour
market conflict between employees and
employers based on buying and selling
of labour time, teleworkers tend to iden-
tify with their work tasks, which they
feel responsible to finish within a given
working period.

Flexible work
opportunities

A new framework for social
dialogue

As we have seen, the impact of telework
is not just increased organisational flexi-
bility but also increased opportunities for
employees to self-organise their every-
day life. This has been realised by a
growing number of employees in Den-
mark, and it has been increasingly articu-
lated by trade unions. The concern of
employees has changed from a focus on
rights to a focus on opportunities and
adaptability. Not least because of the
growth of the number of female workers,
families demand that they can organise

their work in a flexible way, being able
to take care of their career as well as their
family life. From earlier days’ North-
European 8 till 16 working-day rhythm,
modern families demand that they them-
selves can organise their work and family
life. Generally speaking it is preferred to
work according to flexible working
hours, and as a compensation to continue
work at home during the evening or to
take a day off and finish work in the
weekend. Even more importantly, in a
modern working environment based on
skilled symbol-oriented work (the writ-
ing of reports, planning of procedures,
etc.) there is a great need that the work
environment is adapted to the work con-
tents. Typically, a workweek is divided
between 3–4 days of meetings, customer
contacts etc., and 1–2 days of concen-
trated individual work. Consequently, a
much more flexible working environ-
ment is needed, and here telework
defined as flexible work (work at home,
during travels, and at the office) is a nat-
ural option.

After some hesitation this widespread
demand for flexibility has been taken up
by the trade unions. However, it has been
emphasised that although flexibility is
demanded by many employees it can also
be mis-used by the employers unless a
list of concerns is established. While
flexible work cannot be organised within
a strict line of rules, a framework must be
built within which individual telework
contracts can be made. This latter trend
which has concerned the Danish labour
market during the latest couple of years
may well constitute a new framework for
social dialogue concerning telework.

Issues raised by Danish 
trade unions

I think that the following list of issues
summarises the main concerns of Danish
trade unions within this emerging social
dialogue:

• It is important that the decision to
accept telework for an already em-
ployed person is voluntary and that it
can be withdrawn by the employee
within a certain period of time (eg. 6
months). In certain cases it has been
observed that while personal freedom
and flexibility is attractive during the
first period, the disadvantages only
become visible after a while. Conse-
quently, within a large organisation it
may be an advantage to introduce tele-
work as an experiment in a pilot group.
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• Individual agreements concerning tele-
work should be made within the con-
text of collective bargains. The most
popular model seems to be that collec-
tive bargains function as frameworks
within which specific local or individ-
ual agreements can be made. As part
of the framework it has been empha-
sised that wage and work conditions
must not be depreciated as a result of
the introduction of telework. Also,
employees are warned against “infor-
mal” agreements, which cannot at a
later stage be changed.

• Sometimes, the introduction of infor-
mation and communication technolo-
gies at the workplace is combined with
the introduction of uncertain and un-
usual working conditions such as work
for more than one employer, outsourc-
ing of work functions from an existing
organisation, or so-called “flexible
employment models” such as freelance
models. It is however important to
recall that the contractual relationship
between employee and employer is not
necessarily related to the technological
organisation of work, and that flexibil-
ity in working time and place does not
imply an increased flexibility in the
contractual situation. As a rule-of-
thumb the introduction of telework in
an organisation should not be com-
bined with a change of employment
contract.

• It is important that teleworkers have
the same career opportunities as their
colleagues, and the same access to job
training and courses. Particularly, one
should pay attention to so-called infor-
mal job-training being a result of day-
to-day co-operation at the place of
work.

• For teleworkers it is important that
they can maintain their contacts to
their colleagues, and to their trade
union, their shop stewards, etc. As one
example it should be recalled that the
information and communication tech-
nologies used for work issues can also
be used for work related social and
organisational communication. Not
only should this be allowed, but one
should bear in mind that this kind of
communication is important for the
maintenance of a productive work
environment.

• There must be clear rules for data pro-
tection and the sanctity of private life,
for instance as a right not always to be
connected to the central organisation.
In some labour market agreements a

differentiation between fix time (the
time in which the employee is accessi-
ble and connected) and flex time (the
time in which the employee works
without being disturbed) has been
specified. Also, clear rules for elec-
tronic control must be established in
order not to mis-use the electronic
access to the employee.

• Often, telework is more naturally con-
nected to wage as a function of work
products rather than working time.
Instead of defining a working-day as
eg. 240 minutes, a working-day may
be defined from the expected working
output: 10 cases finished, one report
written, etc. Consequently, the intro-
duction of telework is often followed
by a change of principles regarding
wage agreement.

• There is a risk that increased flexibility
may benefit male workers, while wors-
ening the situation for female workers,
for instance in relation to the division
of family work. Therefore it may be
beneficial to combine the introduction
of telework with campaigns regarding
equal opportunities among the sexes.

• In Denmark as a result of the above list
telework as electronic homework has
normally been limited to a maximum
of two days per week.

• However, the issues within this list
must not overshadow the fact that the
basic benefit of telework is that it rep-
resents a means towards increased
flexibility regarding organisation and
self-organisation of work. If too spe-
cific rules are aimed at, the baby will
be thrown out with the bath water.

Wider perspectives

While it is of course important to bear in
mind the specific issues regarding the in-
troduction of telework it is equally im-
portant not to forget the wider perspec-
tives of telework. Here, telework can be
understood as a symbol of and as one of
the means for radical changes of society
and of the way in which labour organisa-
tions are structured. In this final section I
will summarise a number of these issues.

From hierarchical to networking
based forms of organisation

One impact of the trend of development
symbolised by telework is that the tradi-
tional hierarchical organisation with a
central management centre is being
replaced by organisations in which the

basic principle is networking based infor-
mation flows among a large number of
distributed management units.

From management as centralised
privilege to management as dis-
tributed function

If the traditional hierarchical and cen-
tralised organisation is on its way toward
a networking based form of organisation,
as a consequence the concept of manage-
ment will be changed. Management will
develop from being a centralised and per-
sonalised privilege into becoming a dis-
tributed function, ie. a framework for co-
ordinated development processes in an
organisation, which in practice are taken
care of by a large number of persons.
Consequently, management will develop
into management of management or sec-
ond-order management. The art is to cre-
ate frameworks within which specific
management functions can be practised.
These specific management functions
will typically be practised as mutual
observational operations within general
frameworks of observation. Examples are
the so-called “ethical accounts” or “eco-
logical accounts” (or, with a wider con-
cept, holistic accounts) which in reality
represent generalised frameworks of
observation within a large, distributed
organisation. The constitution of such
“holistic accounts” represents one way
to practice second-order management.

A precondition for distributed
management: toward new
structures of loyalty

One of the preconditions for the distribu-
tion of management functions and the
transformation of directive management
into self-management is that new struc-
tures of loyalty will develop. Tradition-
ally, work organisations were based on
the so-called “natural” opposition be-
tween egotism and common interests, ie.
they were based on the opposition be-
tween self loyalty and common loyalty.
The precondition for distributed manage-
ment is that loyalties regarding work,
career and organisation mutually support
each other.

Toward new forms of division of
labour

Few years ago it was still the assumption
that telework would particularly concern
traditional secretarial functions, which
could be organised as home-based elec-
tronic work, while top-managers and
middle-managers represented the basic

74 Telektronikk 4.1999



staff of an organisation. Currently this
image is being turned upside down. Sec-
retarial work is developing into co-ordi-
nation and management work, and typi-
cally the secretariat constitutes the cen-
tral point in relation to which other func-
tions of the organisation are co-ordi-
nated. Compared with this, other staff
functions are organised as mobile or flex-
ible work functions, often realised as
telework. In order to realise this major
trend of division of labour new qualifica-
tions are demanded for major parts of the
administrative employees.

The appearance of “virtual
organisations”: from complexity
to hypercomplexity

Already today we see the first signs of
new “virtual organisations”, ie. new
organisations whose borders are not
physically represented by buildings,
entrances, gatekeepers, etc., but are
maintained only through computer medi-
ated communication (cf. eg. Barnatt,
1995. For a more critical analysis see
Amin, 1994). This represents a new
phase in the development of formal
organisations:

• The first phase was represented by the
classical hierarchical organisation from
the first half of the twentieth century,
known as the so-called “fordist organi-
sation”. Here, the organisation is char-
acterised by an internal command
structure and by a relatively closed
border toward the environment; most
tasks are taken care of within the
organisation. From a technological
perspective this type of organisation
reflects the first generation of com-
puter systems, centralised around one
large mainframe and with an almost
total lack of user-friendly interfaces.

• The second phase is represented by the
so-called flexible specialisation char-
acterised by “outsourcing” of a number
of traditionally integrated functions to
specialised sub-suppliers and by a
greater responsiveness toward the mar-
ket. Internally in the organisation the
computer system increasingly supports
individualised activities represented
by an interface based on the “desktop
metaphor”. The computer is primarily
an “office machine”. In order to sup-
port external relations during the 1980s
and 1990s inter-organisational stan-
dards are being developed, cf. the
work concerning Electronic Data Inter-
change, EDI.

• During the 1990s we are entering a
third phase, the emergence of so-called
“virtual organisations”. Here, out-
sourcing and flexible specialisation are
developed into networks of mutually
integrated and overlapping organisa-
tions in relation to which the individ-
ual organisation reproduces its borders
through computer-mediated communi-
cation. Organisational borders tend to
be represented symbolically and not
physically, and thus an important func-
tion of computer systems is the inter-
face-based support of the reproduction
of organisational loyalty and co-ordi-
nation. This implies that traditionally
separated intra- and inter-organisa-
tional IT-systems are becoming mutu-
ally integrated. Also, the traditional
“desktop” interface which supports the
function of the individual office, is
being replaced by “orgware” interfaces
in which the dominating metaphor is
not the individual employee’s interface
to his/her work desk, but the individual
employee’s interface to his/her organi-
sation and to the global network.

Globalisation trends

Although there has for many years been
a trend toward globalisation of the labour
market, this trend is speeding up as a
result of new telework opportunities.
Due to the increasing independence of
the geographical location of digital ser-
vice provision a computer consultant in
Norway may today compete with a simi-
lar consultant in India.

From time-based to 
task-based work

While a few years ago work was charac-
terised by being time-based, information
and communication technology sup-
ported distributed work will increasingly
become task-based. The way in which a
task is solved depends on the planning of
the individual employee, and conse-
quently wages are based on tasks rather
than on the number of working hours.

Lifelong education

The development of work symbolised by
telework implies that employees continu-
ously update their qualifications. Here, it
is a point that the same information and
communication technology which sup-
ports distributed work can also support
access to distributed training and educa-
tion. As a matter of fact it may be diffi-
cult to separate work and learning, be-
cause these two activities occur side by
side and through the same media.

Toward a multi-flexible 
knowledge-society

In order to summarise these trends a
scheme can be presented which presents
some of the keywords of the industrial
society which we are about to leave and
the information society (or, more pre-
cisely, the hypercomplex society) which
we are about to enter (see Table 2).
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Industrial society Information society

Mass culture Networking culture

Mass production and mass Individualised production and
consumption consumption

Rule-based equality Demand for flexibility and opportunities

Wage earner life form Flexible life form

Standardised mass production Flexible knowledge-based production

Capital and machinery as basic Knowledge as basic resource
resources

Table 2  Key aspects of the industrial and the information society
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Introduction

Until recently, when you said that you
worked with someone, you meant by
implication that you worked in the same
place for the same organisation. Gradu-
ally, this has changed, people no longer
must be in the same place – co-located –
in order to work together. Nowadays
many people work in teams that tran-
scend distance, time zones, and organisa-
tional boundaries. And, today’s trend is
expected to become tomorrow’s reality:
ie. that most people will work in dis-
tributed teams at least for some part of
their work. Further, this trend indicates
that work to a higher degree will be car-
ried out from a number of places, includ-
ing: the office, at customer premises, at
home, on the road, and so on.

This paper focuses on the challenges for
enterprises and especially for the individ-
uals involving themselves in distributed
teams as part of new network-based
organisation of work. First, some reasons
for companies to restructure and form
distributed teams are introduced. Second,
some challenges that the new work
arrangements pose on the organisations
and the people who work in them are
identified. This identification has been
guided by existing research on group
psychology and dynamics. The further
discussion of ways in which information
and communication technologies (ICTs)
can meet these challenges is made from a
group-perspective. Finally, some possible
impacts of these technologies are related
to the more general challenges posed on
the employees of tomorrow’s companies.

Why distributed 
teams have become 
more popular

The operating environment of organisa-
tions has changed considerably during
the last three decades. Organisations face
more global competition, deregulated
markets, increased customer selectivity
on price, quality and service, environ-
ment protection issues and rapid techno-
logical development. In response to these
forces many companies are restructuring

their organisations to become more flexi-
ble and dynamic [1, 2], see Figure 1.

The resulting new organisational forms
have been described using a variety of
terms and metaphors, eg. [2]:

• Organisations as hospitals/symphony
orchestras [4];

• VAP – value added partnerships [5];

• Dynamic networks [6];

• Solar-system organisations [7];

• Meta-businesses [8];

• Adhocracies [9];

• Cluster organisations [10];

• Virtual co-operations [11];

• Overnight organisations [12];

• Type-D organisational structures [13];

• Terminator II organisations [14].

Here it should be noted that it is hard to
find evidence that the changes are actu-
ally happening. The descriptions are to
a large degree based upon what others
have asserted, not facts.

A common feature of the organisational
forms is that they often involve a creation
of social networks, both within an organ-
isation and across organisational bound-
aries [15, page 2]:

“If the old model of organization was
the large hierarchical firm, the model
of organisation that is considered
characteristic of the New Competition
is a network of lateral and horizontal
interlinkages within and among
firms.”

Nohria (ibid.) further argues that it is
recent technological developments,
specifically the integration of informa-
tion and telecommunication technolo-
gies, that have made possible an entirely
new set of more disaggregated, dis-
tributed, and flexible production arrange-
ments, as well as new ways for firms to
organise their internal operations and
their transactional ties to external firms.

Figure 2 illustrates inter- and intraorgani-
sational collaboration and their focus.

Teams are increasingly being established
on the basis of the knowledge needed,
and not necessarily on organisational or
geographical location. The formation of
teams and networks implies an integra-
tion across formal boundaries that can be
fruitful. Inter-organisational co-operation
is often motivated by a need for numeri-
cal or functional flexibility. Through
partnerships it is possible for small and
medium sized enterprises (SME) to com-
pete with larger players (numerical flexi-
bility). In addition, similar partnerships
can be used to complete a product offer
in order for the organisations in the part-
nership to face their customers as a
provider of complete or total solutions
(functional flexibility). Outsourcing or
in-sourcing of functions seems to have
gained in popularity lately.

The above discussion has dealt with the
needs of enterprises for increased organi-
sational flexibility. Parallel to this, indi-
viduals also seek flexibility to deal with
their daily duties. To these individuals
telework or flexible work options offer
alternative approaches to getting work
done through non-traditional work hours,

Distributed teams and the individual: 
ICTs for dealing with challenges of new work arrangements1)

S I G M U N D  A K S E L S E N

1) This paper is based on research done
within the NETTO project conducted
at Telenor R&D’s unit in Tromsø. For
more details see http://www.tft.tele.no
/netto. 

Enterprise

Re-regulation

Increased
competition

Demanding
customers

Global
markets

Rapid
changes

New organisational forms

• flatten hierarchies
• vertical integration
• horisontal integration
• ad-hocracy
• outsorcing
• value-added partnerships
• co-operation
• process-orientation

Figure 1  Forces leading to restructuring and new organisational forms [3]
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locations, and/or job structures. Flexible
work options respond to significant
changes at work and at home. Examples
of these changes are [16]:

• Women with young children are the
fastest growing segment of the work-
force. Men are more involved in fam-
ily and home care responsibilities.

Eighty-five percent (85 %) of all work-
ers have family care responsibilities.

• Our society is ageing. Twenty-five
percent (25 %) of all workers have
elder care responsibilities.

• More focus is being placed on work
and personal goals and responsibilities:
“people want everything – at the same
time”.

An additional force driving the develop-
ment of distributed teams is the increased
value of the knowledgeable worker. She
controls the production means (sits
between her ears) and can voice her
needs for flexibility with more power.
Also the knowledge worker needs to feel
comfortable and free to be creative, and
more flexibility supports this need.

In summary, there are various forces
related to both enterprises and individu-
als that drive a need for flexibility with
concern to organisation – when and
where to work. This again is leading to
more people working in distributed
teams.

Challenges to 
the enterprise

Companies that turn to network-based
organisations of work will face a number
of challenges, among others within the
areas of co-ordination and management,
co-operation, organisational memory and
learning, and underlying these, the build-
ing of trust, informal relationships and
companionship (see Figure 3).

These challenges arise in particular in net-
work-based work arrangements because
the organisation(s) must relate to several
and shifting actors which may be both
geographically and organisationally dis-
persed. Also, the relations are often of a
temporary character. Flatter organisational
structures imply broader contacts and
increased amounts of information for each
unit. Less daily face-to-face contact and
more dynamic staffing of tasks (new
‘crews’ relieve old ones on milestones,
outsourcing and more specialisation)
make it difficult to utilise the organisa-
tions’ total knowledge and experiences.
Direct control is seldom feasible and this
imposes therefore other demands for qual-
ity assurance and management. Network-
based work arrangements finally imply a
dispersion of customer relations, which
challenges the organisation’s ability to
‘face’ their customers in a uniform way.

Challenges to 
the individual

The challenges to the individuals are
really to take the opportunities provided
by an increased flexibility to improve
their quality of life and to avoid the pit-
falls of the flexible work options (cf. [18]).

• Intra-organisationel

- Focus on processes

- Co-operation

- Team

• Inter-organisational

- Numerical/functional flexibility

- Integration of value chains

- Outsourcing

Figure 2  Networks and teams are a distinct characteristic 
of new organisational forms [3]

• More concurrent activities

• Direct control difficult

• Flat organisation, increasing
number of relations

• Dispersed actors

• Transient relations

• Less social contract

• Increasing volume of
information

• Change of crew

• More focus on specialised
competence

• Less space for "old-timers"

Trust, informal relationships,
companionship, loyalty,

group belonging

Knowledge
management

Co-operation across
time and place

Management

Figure 3  Challenges for companies when turning to new organisational forms [17]
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Many workers, especially parents, em-
phasise better quality of life as a conse-
quence of flexible work due to the free-
dom it gives them in organising the
work. The possibility to work without
interruptions is also commented as very
positive. For some, increased leisure time
due to reduced travelling is important.
Flexible work options also give new pos-
sibilities to choose where to live when
the spatial dimension is no longer domi-
nant. Instead of breaking the family
members’ social networks by moving,
the family can continue to live in the
environment they find attractive even
if one member of the family wants to
change job.

On the other hand, the social and profes-
sional fellowship at work is important for
the quality of life. A flexible worker
might lose this fellowship and the feeling
of isolation might occur. Another effect
is that your work becomes ‘invisible’.
Your boss and co-workers cannot actu-
ally see your efforts when you are not
visible in your office. This might give
you less chance than your colleagues to
be promoted [19]. Some people also have
problems sorting out work and spare time
and experience psychological problems
due to constant bad conscience in rela-
tion to both family and work [20].

Figure 4 lays out these challenges in
some detail.2)

Challenges at 
the team level

Even though information technology in
some sense can overcome time and space
constraints on group collaborative
efforts, the loss of daily co-located activi-
ties in distributed teams (eg. face-to-face
conversations and the regular strolls
through corridors scanning the presence,
activities and availability of co-workers)
often cause problems.

These problems relate to the team’s over-
all functioning and in particular the three
goals that people who work in groups
within organisations must achieve to be
successful [23]:

• Production – write reports, make deci-
sions, construct software, allocate bud-
gets, defend clients, ...

• Member support – support needs so
that members feel satisfied with their
work, relationships and membership in
the group (point out that members are
making useful contributions and that
their contributions are recognised).

• Group well-being – recruit and
socialise members, keep them happy
enough so that they want to maintain
membership, garner external resources,
other activities to ensure the group’s
continuing survival ...

These goals are according to McGrath’s
TIP theory carried out by activities in one
or another of four modes [24]: Inception
of a project (goal choice), solution of
technical issues (means choice), resolu-
tion of conflict (ie. of political rather than
technical issues), and execution of the
performance requirements of the project;
see Table 1.

In distributed teams the lack of physical
proximity causes problems related to all
three functions. Figure 5 outlines a the-
ory of how this lack relates to factors
needed for fulfilling the three goals.

Modes/Functions Production Member support Well-being

Inception Project Member Group interaction
selection/assignment participation choice choice

Problem solving Technical problem Position/status Role network
solving attainments definition

Conflict resolution Policy conflict Contribution/payoff Power/payoff
resolution relationships distribution

Execution Performance Participation Interaction

Table 1  Modes and functions of McGrath’s TIP theory [24]

2) These issues are addressed in more
detail in the EURESCOM project
P904-PF “The impacts of telework on
a sustainable social development and
quality of life”, see http://www.
eurescom.de/Public/Projects/P900-
series/p900.htm.

Flexible work arrangements imply
changes with regard to:
• use of communication media

• face-to-face contacts

• work pattern (time use)

• work place

Concentration, efficiency.
Control over work and leisure time.
More time with close social network
reduction of stress.
Less time spent on work travels.

Overworking and stress.
Isolation from colleagues and
managers.
Interference in family life.
Less time for leisure activities.
Reduced job satisfaction.

Figure 4  Opportunities and pitfalls from flexible work arrangements to the individual
(adapted from [21; 22])
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Part of this theory is supported by [26]
who focuses on the importance of physi-
cal proximity (a proxy for frequent and
informal communication) and claims that
as the opportunity for informal communi-
cation with colleagues increases, so does
one’s familiarity with them and their
work. Thus, it is a powerful facilitator for
successful working relationships and col-
laborations in that it allows members to:
seek information from and dispense
information to appropriate parties; share
a similar perspective, context and work-
ing culture; and appreciate one another
and the work each one does in order to
maintain the working group and continue
successful collaboration over time. This
is also in line with [27] holding that rela-
tively unstructured and informal commu-
nication is at the basis of social pro-
cesses, such as personal perception and
liking, which are the basis of group
maintenance and member support.

Lippnack and Stamp [28] argue that
everything that goes wrong with in-the-
same-place teams also plagues dis-
tributed teams – often more so. Egos,
power plays, backstabbing, hurt feelings,
low confidence, poor self-esteem, leader-
lessness, and lack of trust all weaken dis-
tributed teams. When communication
breaks down, it requires people to take
measures to repair it. It is just more diffi-
cult to communicate across distances and
organisations.

Relations between members of estab-
lished networks are regulated through
market-oriented, organisational and
social mechanisms [29]. Still, trust and

inter-human obligations lie behind any
relationship – formal as well as informal,
and cannot be overestimated in building
and maintaining networks and teams.
Trust is a recurring theme in discussions
about governing office presence, continu-
ous visibility, awareness, productivity,
authority and so on. An alternative focus
on performance and results, contrary to
the appearance, could help reconstruct
the meanings of autonomy and trust in
salaried professionals’ employment rela-
tionships [30].

Different aspects of trust are being
emphasised in different theories. In Fig-
ure 5 the term trust refers to the expecta-
tion one holds to a partner in a relation:

“A shared expectation that the part-
ners’ actions should be in confor-
mance with any agreements and obli-
gation, and that the partners in no way
will act to cause oneself any harm”
[31, page 113].

Trust and loyalty are even explanation
factors in discussions around why net-
works and distributed teams come into
being. The building and maintenance
of trust in an environment with limited
physical proximity is an issue that needs
to be studied further.

With regard to the productivity issue, an
interesting phenomenon termed social
loafing seems to occur in some situa-
tions. Social loafing has been described
as the phenomenon in which participants
who work together generate less effort
than do participants who work alone
[32]. Subsequent research [33, 34] has

shown that a particular aspect leads to
social loafing. When participants ‘work
together’, their outputs are pooled so that
evaluation of individual output is not
possible and thus they can receive neither
credit nor blame for their performances.

While those studies focused on how
social loafing can be reduced, Bronner
and Mellewigt [35] emphasised the role
of individual differences in loafing. In
this study, they tested whether partici-
pants with different levels of achieve-
ment motivation perform differently in a
2 (high/low achievement motivation)
x 2 (high/low identifiability) factorial
design. They found that participants with
a high level of achievement motivation
worked just as hard when their output
was identifiable as when their output was
pooled. However, performance of partici-
pants with a low level of achievement
motivation dropped significantly. They
loafed when their output was pooled. The
connection to Figure 5 is that less visibil-
ity of work in distributed teams might
imply less evaluation and control, and
thus more social loafing.

Some of the relationships in Figure 5
have been studied through prototyping,
pilot, case and longitudinal field studies
by [25, 36, 37]. Results from these stud-
ies have informed the points made in the
subsequent sections.

Dealing with 
the challenges

Observing the development of new
organisational forms laid out above, a
growing concern of how to deal with the
changes has appeared. A common solu-
tion has been a quest for new manage-
ment skills, where supervisors manage
employees by results, communicate
expected outcomes clearly, and control
products and quality rather than time
spent and processes used to achieve them
[38]. We agree that new skills are
required for managing distributed as
compared to traditional teams. Still we
argue that this is but one small step in the
right direction. If management is based
entirely on results, the valuable follow-
up and guidance underway in the solu-
tion of a task is lost. An example of this
would be the experienced and well in-
formed manager who is able to direct
her team member in some direction or to
someone who has struggled with the sim-
ilar problems as those the team member
faces at a certain moment.

Lack of
physical
proximity

Less visibility
of work
and effort

Higher
threshold to
communication

Productivity

Member
support

Group
maintenance

Less evaluation
and control

Less feedback
and recognition

Less sharing
of information

Less trust and
companionship

Less inclusion

Figure 5  Some of the factors influencing on a distributed team’s success and their
possible relationships (further developed from [25])
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For some time a number of technologies
for groups have been available (Figure
6). These include shared file servers,
databases (like Lotus Notes) and e-mail,
which all provide some visibility of the
work and efforts made by members of
distributed teams. E-mail together with
audio-, data- (eg. MS Netmeeting) and
videoconferencing systems and, elec-
tronic meeting systems (eg. Group Sys-
tems) all can be viewed as aids to in-
crease communication in such teams.

While all these tools are helpful, we
argue that they only partly meet the root
of challenges to most problems faced by
distributed teams, namely the lack of
physical proximity. What is needed in
addition, is tools that better visualise
presence, activities and results of team
members, eg. through providing aware-
ness and availability information, stimu-
lating communication and providing a
shared space for collaborative activities.
These applications correspond to the
question marks in Figure 6 and will be
described in more detail below:

• ICT for providing awareness and avail-
ability information (what are the others
doing – question mark to the right in
Figure 6);

• Electronic team rooms (shared space
for collaborative activities – question
mark to the left in Figure 6); and

• Social agents for stimulating commu-
nication (– question mark in the mid-
dle of Figure 6).

ICT for providing awareness
and availability information

The awareness of activities within a
group has been recognised by the CSCW
community as one of the most important
components of collaborative work. Early
examples of systems built to investigate
this matter include among others Cruiser
[39] and VideoWindow [40]. A broad
definition of the term awareness has been
proposed by Dourish and Bellotti [41] as
“the understanding of the activity of the
others, which provides a context of your
own activity”. More specific elaboration
on the concept is given by Moran and
Andersson [42] who use the term periph-
eral awareness and address the impor-
tance of signalling availability of infor-
mation and people in a way that uses the
human capability to peripherally process
non-attended aspects. The term social
awareness has been used to refer to
“awareness about the social situation of
the members, ie. awareness about what
they are doing, if they are talking to
someone, if they can be disturbed, etc.”
[43, page 298].

The NETTO project has addressed the
need for awareness information through
the development of VISAM, a “virtual
co-location” web-based application espe-
cially targeted at distributed product
development projects in Telenor [44].
The research prototype, VISAM, pro-
vides information on team members’
activities and availability. The challenge
of having a shared space for collabora-
tive activities has been addressed by inte-
grating an existing state of the art desk-

top conference application and access to
a shared project workspace (archive).

The basic idea is to achieve conscious-
ness of the presence of other group mem-
bers. This is the same type of conscious-
ness that evolves during a stroll down the
corridor. To dynamically indicate the
presence of distributed group members,
activity on their PC keyboard is moni-
tored and conveyed to the VISAM
server. Keyboard activity as an indicator
should only be regarded as an example
(other indicators could be included). In
the VISAM client, all group members are
represented by their pictures. Based on
the information on keyboard activity,
each picture is embedded in a frame with
a colour reflecting the time since last
monitored activity. The colours change
through nuances of green to white as
time elapses, Figure 7. In this way, a
glance at the row of pictures, gives an
“artificial proximity” to the rest of the
group and an easily available overview
of who is present and who is not; Figure
8. Unavailability can also be set manu-
ally by the members by accessing their
own picture frame. This is indicated
explicitly with a red icon to the other
members.

The choice of representing members by
their images (instead of say, a light bulb)
is motivated by the idea that this would
foster more “opportunistic conversa-
tions”, one of four conversation cate-
gories described by [26]:

• scheduled – a conversation that was
previously scheduled or arranged;

file
server

Visibility of
work and effort

Threshold to
communication

audio-, data- and
video-conference

electronic
meeting
supportdatabase

e-mail

?

?

?

Figure 6  Technologies for dealing with the lack of physical proximity in distributed teams
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• intended – a conversation in which the
initiator set out specifically to visit
another party;

• opportunistic – one in which the initia-
tor had planned to talk with other par-
ticipants at some time and took advan-
tage of a chance encounter to have the
conversation;

• spontaneous – a spontaneous interac-
tion in which the initiator had not
planned to talk with other participants.

Often people feel a need to consult with
a colleague, but other events or thoughts
intrude and the conversation is put on
hold. When the person later on comes
across the colleague in the hallway (or at
the computer screen), two phenomena
occur: i) associative mechanisms remind
of the original need and sometime even
reinstall the original context; ii) simulta-
neous presence lower the cost of commu-
nication (one sees whether the colleague
is available and has a clear channel).

Having achieved an indication of the
availability of the group members, it
became natural to include the possibility

Figure 7  State transitions for presence indication [44]

Figure 8  Screen dump of VISAM [44]

Figure 9  A snapshot of an awareness
application showing Jan’s Peer List with
online (Trond and Sigmund), busy (Lilly)

and offline (Wiggo) peers [37]

to communicate with the members as
well. As can be seen from Figure 8, the
group members are located in a ‘virtual
environment’ including mailboxes, a
telephone and a meeting table. These

symbols represent existing communica-
tion applications as the company’s e-mail
system, the telephone network and MS
NetMeeting. By selecting one or more
group members and a communication
medium, a communication link is estab-
lished, be it the sending of an e-mail, a
third party CTI call or a desktop confer-
ence.
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A shared document archive is accessible
from the VISAM interface. The archive
is based on Lotus Notes/Domino and
allows for web-based uploads and down-
loads of documents. This system also
works as an arena for discussions and
co-authoring and thus contributes to the
shared space for collaborative activities
by visualising group activity and results
(see section on electronic team rooms
below).

Work on the VISAM prototype was ter-
minated as commercial software started
to appear. An example of such a product
is Ding! (see http://www.activerse.com/)
that was used in a study of user experi-
ences towards awareness information
provided by a ‘buddy-list’ application
[37]. In Ding! an online user creates a
personal Peer List of people he/she has
chosen. The list shows both online (grey
Peer Icons) and disconnected peers
(white Peer Icons), with the option of

showing a ‘doing field’ of all online
peers (see Figure 9).

Lessons from our studies with awareness
applications are that they have come
some way in design and functionality,
but that there is room for improvements
especially with regard to the cost of
entering the information into the system,
the balance between manually and auto-
matically provided information and, the
reliability of the information [37, 45].

Figure 10  A snapshot from the electronic team room of the Telenor R&D unit in Tromsø counting around 25 people
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Electronic team rooms

The need for a shared workspace can be
met by providing electronic team rooms
as referred to in the section above.
Whereas awareness applications provide
information about members’ current
activities, whereabouts and availability,
electronic meeting rooms keep a record
of what has happened (decisions made),
what is going on (longer term activities)
and what has been produced.

Figure 10 illustrates this kind of applica-
tion through a snapshot of the Telenor
R&D in Tromsø unit’s electronic team
room. This room is common for a unit
counting around 25 people, and is used
for general information and discussions,
both professional and social. The naviga-
tor to the left in the figure among other
things gives access to the particular pro-
jects’ team rooms. A typical number of
members in each project is 3–5. These
project rooms include documents such as

agendas, minutes of meeting, project
plans, reports, discussion items, hints
(links to literature, web-sites), ideas or
more informal stuff that the team mem-
bers wish to communicate to the rest of
the group. A snapshot of the NETTO
project’s team room is given in Figure
11.

Bergvik [36] presents user experiences
from use of the NETTO team room based
on interviews of the five project partici-
pants and participatory observation. The
general experiences from using these
kinds of applications were positive, both
as electronic archives, but also as tools
supporting communication and collabo-
ration during the working process. User
participation, high quality technical sup-
port during the whole project period,
mutual understanding of the use and the
purpose of the application and explicit
guidelines for use based on consensus are
considered as critical for the positive

Figure 11  Electronic meeting room for the NETTO project [36]

experiences. Bergvik also carries on an
interesting discussion on whether to give
colleagues being external to a project
access to the project room, or restricting
it to project members only. A somewhat
surprising finding in this connection is
the potential negative effects such ICT-
solutions might have with regard to the
organisation, social networks and group
identity, showing as fractionating, ie.
appearance of strong in-/out-groups [36].

Social agents for stimulating
communication

In this section we pose the question of
how existing awareness applications can
be improved? The simple answer is of
course by providing more information
about the other members’ current and
past activities, not restricted to the on-
going project. And further, that this
information should be gathered, pro-
cessed and presented in a proper manner.
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As an example, this could be done by
introducing agents that keep track of the
activities of their ‘owners’ and in a sense
serve as gatekeepers to the organisation’s
memory [46]. This could include cate-
gorisation of tasks to the extent that
agents are able to interact on similarities
in their ‘owners’’ tasks, and if appropri-
ate, present this information. Typically,
it could be informing a group member
upon initiating a new task, that a similar
set of problems already has been
addressed by another person in the group.
In Figure 12, agent A is informing agent
B that ‘owner’ A may be able to provide
valuable help to ‘owner’ B’s problem.

In the distributed artificial intelligence
(DAI) community a multi-agent system
(MAS) has been defined as “a loosely-
coupled network of problem solvers that
work together to solve problems that are
beyond their individual capabilities”
[47]. These problem solvers, often called
agents, are autonomous and may be het-
erogeneous in nature. MAS can include
both artificial agents (software modules)
and human agents (users). Moulin and
Chaib-draa [48] distinguish between
reactive, intentional and social agents:

• A reactive agent reacts to changes to
its environment or to messages from
other agents. It is not able to reason
about its own intentions (goal manipu-
lation);

• An intentional agent is able to reason
about its intentions and beliefs, to cre-
ate plans of actions and to execute
those plans;

• A social agent possesses explicit mod-
els of other agents in addition to inten-
tional agents’ capabilities. Hence, it
must be able to maintain these models
(updating beliefs and plans), to reason
on the knowledge incorporated in these
models (intentions, commitments,
expectations, anticipated reactions,
and hypothetical behaviour), to make
its decisions and create its plans with
respect to other agent models.

The example sketched above requires the
capabilities of social agents. The main
questions that can be examined for the
realisation of such agents include [48]:
knowledge structures and knowledge
maintenance, reasoning abilities, learning
abilities and agent architecture.

Discussion

Based on the challenges to distributed
teams identified above, and the theory of
factors influencing on a team’s success in
Figure 5, we have presented three appli-
cations for visualising distributed team
members and their presence, availability,
activities and results. We argue that this
visualisation is addressing the root of a
lot of the problems that distributed teams
experience, namely the lack of physical
proximity. These applications of ICT
also bring additional promises of struc-
turing of communication, motivation,
follow-up, recognition, and sharing of
experiences that go beyond the ‘being
there’ situation [49].

Problems that teams encounter are
ancient in nature. Long time face-to-face
exchanges inform most of our collective
experience, tools, techniques and lore.
Therefore, training together, not just in
the tools, but the use of them for particu-
lar tasks, including providing feedback,
self-presentation, and so on, is essential
for building a mutual understanding and
promoting successful teamwork with
technology. Other aspects of the imple-
mentation of technology for distributed
teams are discussed in [50, 51].

Visibility versus privacy

We would like to focus the rest of this
discussion on the question of how much
and what kind of awareness information
should be shared among project partici-
pants. There will always be a tension
between the need for privacy versus the
need for awareness, availability and
accessibility.

The choice of availability indicator in
VISAM reflects this tension. We have
suggested keyboard sensing and the
opportunity to manually set availability
as a starting point for investigations on
the provision of awareness information.
In the end, the level of monitoring will be
an empirical question of how to provide
valuable information without being too
disclosing.

Introna [52] suggests a thought experi-
ment to help clarify the impact of a loss
of privacy on social relationships by
proposing a world of absolute trans-
parency:

“Imagine a world where there is a
comprehensive and complete lack of
privacy, complete and immediate
access, complete and immediate
knowledge, complete and constant
observation of every individual. There
would be no privacy thoughts and no
private places ... What will there be to
exclusively share since everything is
always already known to every
‘other’? It seems that in the transpar-
ent world notions such as getting to
know someone, or being intimate with
someone, or sharing yourself with
someone just fade into obscurity ...
From this thought experiment it is
clear that all social relationships, rela-
tionships of collaboration or of compe-
tition, require at least some level of
privacy.” [53, page 487–488].

This thought experiment also sheds some
light on the possible limits of the provi-
sion of awareness information in team-
work. There is a limit for how much
should be provided and the consequences
of breaking this limit might be that the
links between team members get weaker.

Summary and
conclusions

The operating environment of organisa-
tions has changed considerably during
the last three decades. Organisations face
more global competition, deregulated
markets, increased customer selectivity
on price, quality and service, environ-
ment protection issues and rapid techno-
logical development. In response to these
forces many companies are restructuring
their organisations to become more flexi-
ble and dynamic. The resulting new
forms often involve inter- and intra-
organisational collaboration. We believe
that we are still in the early phases of the

Figure 12  Agents communicating on
‘owner’s’ activities [44]
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transformation from hierarchy-bureau-
cracy to networks and that distributed
teams will expand as a key way to work.

This transformation puts challenges on
both the enterprise, the individual and the
team level. We have put forward a theory
of how the success of a team is influ-
enced by the lack of physical proximity
often present in the new organisation of
work (networks and distributed teams).
This theory holds that the two main
sources of problems caused to distributed
teams are a “higher threshold to commu-
nication” and “less visibility of work and
effort”. We have argued that ICTs have
the potential to create a kind of virtual
proximity, through visualisation of pres-
ence, availability, activities and results.
This argument has been exemplified by
three kinds of applications:

• ICT for providing awareness and avail-
ability information (what are the others
doing);

• Electronic team rooms (shared space
for collaborative activities); and

• Social agents for stimulating commu-
nication.

We have indications that these applica-
tions imply positive effects on distributed
teams with regard to both group belong-
ing, the members’ degree of satisfaction
and the groups productivity. Today, com-
mercially available software for provid-
ing some of this information is starting to
appear (ie. awareness information given
by so-called buddy-lists). The functional-
ity of these however can be considerably
improved, especially with regard to qual-
ity, precision, intrusion (automatic/manu-
ally provision) and integration with other
communication software. Further, we
have argued that this kind of visualisa-
tion will play an important role in the
management of distributed teams (as
management of distributed teams has to
be based more on observation of results
than observation of presence). These
effects have also to some extent been
confirmed in the NETTO project’s stud-
ies of real groups over time. A bit sur-
prising in this connection is the poten-
tially negative effects such ICT-solutions
might have with regard to the organisa-
tion, social networks and group identity,
showing as fractionating, ie. appearance
of strong in-/out-groups.

For the worker in tomorrow’s organisa-
tions, awareness of issues for a team’s
success will be important. But, even

more important will be the mastery of
tools for dealing with “out of sight – out
of mind” problems (eg. promotion,
assignment of interesting work tasks).

We believe that the topics discussed in
this paper contribute to the insight into
problem areas that only to some extent
have been reported before, and that our
findings make a good basis for further
studies. Also, the findings could be use-
ful in the planning and implementation
of network-based work arrangements in
organisations that are currently in the
process of restructuring their operations.

Suggestions for further studies

Based on our experiences, we list the
following topics as interesting ones for
further studies:

• How can ICTs support management in
distributed teams?

• How to build and maintain trust in net-
work-based work arrangements?

• How to provide awareness and avail-
ability information (functionality and
form)?

• How should the tensions between
privacy and the need to make work
visible, inform our design and use of
ICTs?

• Which (other) mechanisms for shaping
the individual, the group and the
organisation’s identity (self-presenta-
tion/impression management), exist
when part of the work takes place at
electronic arenas – compared to tradi-
tional face-to-face interactions?

• In what way might the “meaning of
work” change for the individual and
for the organisations (cf. individuals
gained control over the production
means, changes in working location,
project organisation, loyalty, compan-
ionship, mobility, ...)?
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1  Introduction

One of the most significant characteris-
tics in the growth of the modern society
has been the increased physical mobility.
Trains, boats, cars, aircraft and other
transport media have been decisive for
this century’s economic development in
the western society. In the course of the
last 50 years it is especially the private
car which has caused the record growth
in transport, see Figure 1. Access to pri-
vate transport has resulted in our spend-
ing our lives more on the move than ever
before. While in 1960 Norwegians trav-
elled on average around 4 km per day
in private cars, this has increased to ca.
27 km per day in 1990 (Høyer, 1996).
We have, in fact, become more nomadic
in our lifestyle.

The car is a powerful symbol of the
growth in affluence that Norway and
many other Western societies have expe-
rienced in the last 50 years. It is however
also a symbol of the ambivalence that
colours our relationship to all technical
development. The car is a benefit that
most of us use daily, but most of us also
understand the serious disadvantages and
dangers which are connected with it. In
urban conurbations and towns, the in-
crease in car traffic is a direct or indirect
cause of serious health problems, traffic
accidents and environmental destruction.
It has been calculated that some 260,000
Norwegians are seriously affected by
noise from traffic in their home environ-
ment (Ministry of Environment, 1996).
On both national and global levels car
traffic contributes to an increased release
of pollutants such as CO2 which con-
tribute to increased global warming.

Telework 
– an action to reduce traffic

One of the most important motives for
using private transport is daily travel to
and from work. It is possible to roughly
calculate that ca. 20 % of daily traffic is
due to this sort of commuting (SOU,
1998). Approximately 60 % of daily car
traffic in and out of the city of Oslo is
work related travel (Hagen, 1996). The
negative effects of these journeys are re-
enforced by their being concentrated in
the mornings and evenings. Reduction in

this traffic is therefore especially effec-
tive if we wish to minimize the negative
effects of car traffic.

Telework has since the first half of the
1970s been held up as one of several
activities to reduce this travel. The main
consideration has been that if employees
can communicate with their main place
of work via telecommunications, they
could avoid travelling to work at least
one or two days per week. When we talk
of reduction in travel to work the expres-
sion telecommuting is used instead of the
umbrella expression of teleworking.2)

Telecommuting is used today as a sup-
plemental environmental action in larger
cities in the USA and Europe, where it
is desirable to minimise the increasing
problem of queueing at rush hour. In par-
ticular in the Dutch national transport
plan there is a target set for reducing rush
hour traffic by car by 5 % before 2015
(Hamer et al., 1991). In Norway the use
of telecommuting is little exploited with

regard to traffic, even if there is encour-
agement to do so in the latest statements
on use of IT within Norwegian com-
merce.3) Meanwhile, no attempt has been
made to measure the possible effects of
telecommuting as a national traffic limi-
tation activity.

This article aims to clarify and hypothe-
sise the likely effects to be expected from
telecommuting within a Norwegian sce-
nario. Based on calculations of the tele-
working potential in two Norwegian
conurbations – Oslo and Bergen – it is
argued that telecommuting could have a
noticeable effect on reducing rush hour
traffic, if it is combined with other types
of initiative.

2  Two scenarios for
teleworking in 2010

The starting point for calculations which
are presented in this article is the deduc-
tion of possible consequences of tele-
working increasing in scope in the course
of the next 15 years. Obviously it is diffi-
cult to say what is a realistic estimate of
the future development of teleworking in
the future. Prognoses in this area have

Telework and reduction of travel: 
Analysis of potential in two Norwegian conurbations1)

T O M  E R I K  J U L S R U D

1) The article is based on a study carried
out by Telenor R&D in co-operation
with the Institute of Transport Eco-
nomics in Oslo (cf. Jacobsen et al.,
1996).

2) Telecommuting can be defined as a sit-
uation where tele and data technology
completely or partially replace travel
to and from work (Nilles et al., 1976;
Mokhtarian, 1991). Linguistically tele-
work can be regarded as a subdivision
of the more general term teleworking
which covers all types of work carried
out at a distance from employer or
contractor, with a possible support of
telecommunication technologies (cf.
Di Martino et al., 1990; Huws et al.,
1990; Bakke et al., 1998).
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Figure 1  Private transport in Norway 1952 – 1992 
(Ministry of Communication and Transportation, 1998)

3) This is valid eg. for “Den norske IT-
veien. Bit for bit” from the ministerial
committee for IT and “Norge – en
utkant i forkant. Næringsrettet IT-plan
for perioden 1998–2001” from the
Ministry of Trade and Industry (Com-
munications Department, 1996; Min-
istry of Trade and Industry, 1998).
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changed from being very optimistic, to
being more moderate and restrained in
the course of the last 15 years.4) To illus-
trate two different directions for develop-
ment we present here calculations within
two possibilities or scenarios.

Presuppositions for the
calculations

In the two scenarios there is a basic pre-
sumption that either 10 or 20 % of the
workforce will be teleworkers within 15
years. By teleworking we here mean
“paid work which is carried out at a dis-
tance from the office, with or without
regular use of IT”. In the first scenario –
teleworking as a supplement – it is pre-
supposed that little is done to control the
development. Here we see a general
growth in flexible working, but little
telecommuting, ie. teleworking which
replaces travel to work. In the second
scenario however – teleworking as a
substitution – it is presupposed that tele-
working is used as a tool in environmen-
tal politics. Working at a distance is here
more actively promoted by organisations
and the statutory authorities. Telework-
ing will therefore be more widely used
at work, including outside the central
conurbations.

Within these two scenarios it is also not
only the scope which is in focus, but also
the composition of the different types of
teleworking. This is important, for not all
types of teleworking are substitutes for
business travel. In this relation there is a
division between the three main types:

• Flexible working; ie. work which
occurs outside normal time and work-
place, without it replacing any travel
between home and workplace;

• Telecommuting; ie. work which occurs
at home or in locations near the home,
instead of at the workplace;

• Full-time homeworking; ie. work
which is completely carried out at
home instead of at the employer’s
premises.

To what degree telecommuting will actu-
ally develop in accordance with these
principles is obviously something to be
discussed. The probability of the quanti-
tative estimates however is in this rela-
tion subordinate to trying out the effect
of two possible lines of development in
travel habits in the Oslo and Bergen
areas.

Scenario A: 
Teleworking as a supplement

Up to the year 2010 there has been a
strong growth in communications tech-
nologies which has made it possible to
perform information based tasks with
less dependence on time and place. The
number of people who will use flexible
time and place agreements at work will
approach 50 % of those in employment.
The discussion here is largely about extra
work shifts in the evening and at week-
ends, as well as various “mobile solu-
tions” where work is done in hotel
rooms, airports and cars. Some of these
people are also able to work one or two
days at home – ie. telecommute – but this
is not more than 7–8 % of the total. 

The trend for sub-contracting will have
continued in large parts of business. An
overwhelming majority of part-time tele-
working will be carried out by one-man
businesses which have sprung out from
a larger company, and who now sell ser-
vices at a unit price. Almost all those
who will work at home full-time are
independent, and consist as a whole
of 3 to 5 % of the workforce.

Flexible working meanwhile occurs
within all professions which in some way
or other exploit information processing in
their daily work. Among the majority of
those employed in industrial and service
professions it will be the rule and not the
exception to take work home. However
there are neither laws nor general guide-
lines as to how employers are to conduct
themselves regarding the desire to have
paid work at home. Most large organisa-
tions and the civil service will be scepti-
cal to permanent agreements in this area
for ordinary employees. Among employ-
ees it will only be those with a high de-
gree of independence at work who can
choose to telecommute, that means work
at home one or more days per week.

A typical telecommuter in these organi-
sations has an education and income
which lies well above the average. Most
telecommuters are to be found among
managers in industry and trade, within
consultancy firms, higher clerical levels
in private companies, university and col-
lege teachers, and not least, computer
programmers. The number of working
days at home will be handled differently,
but more than one day a week will not be
the norm.

The motivation for using telecommuting
in companies will be to increase avail-
ability of employees, and to strengthen
access to skills. Middle management will
be expected to be available whether they
are at home, on holiday or in the car. At
the same time flexible access to a work-
force will be achieved by hiring remote
employees at busy times, or on a contract
basis. Leading edge skills will be bought
in from countries such as Japan, USA or
Thailand. However, there will not at that
stage be any motivation for making per-
manent remote working agreements for
employees. The individual motivation
for working at home will for the em-
ployee be primarily connected to the
desire for peace and the opportunity to
carry out tasks which require a large
degree of concentration.

Most of the telecommuters, however,
will be resident in the suburbs around the
larger cities without too far to travel. The
number of Norwegian private cars, how-
ever, will have risen to near three mil-
lion, and queuing problems will be con-
siderable at rush hour. Many are there-
fore thankful to avoid some journeys to
work.

Scenario B:
Teleworking as a substitute

Teleworking has developed into a recog-
nised and accepted work form in large
parts of the working life. This is valid both
for work at home, and also for work at
teleworking centres near the home. A con-
tractual framework has been developed
between the most important parties in the
working life, both with a view to control-
ling irregular home working as well as
being a possible environmental plus.

Extended telecommuting will first of all
be seen in the shape of new transport pat-
terns within city centres and associated
suburbs. Traffic in cities and towns will
still be high, but there will be reduced
rush hour traffic. Electronic information

4) Estimates of the number of employees
who could use teleworking in the future
however vary very much in the refer-
ences. The California Transport Dept.
estimated in the early 1990s that the
potential was nearly half of the Ameri-
can workforce (Lagg, 1994). A more
recent European analysis made by the
reputable analysis company Empirica,
is much more cautious in its calcula-
tions. Based on investigations among
decision makers and employees in five
European nations, the potential is esti-
mated to lie between 17 and 21 % of
the workforce (Korte et al., 1996).
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networks will be well developed, and
there will be few problems connected
with communicating with audio and pic-
tures via the PC. Gradually, as parts of
the workforce to a greater or lesser
degree work from home, many organisa-
tions will develop into “virtual organisa-
tions”, where the majority of normal
work travel is gradually eliminated.

It is estimated that 18–20 % of the total
workforce will telecommute by working
at home, or near home, at least one day a
week. In addition many will achieve
“sabbaticals” at home, eg. when they
have to carry out more comprehensive
tasks requiring high concentration or
when they wish to be near the children.
Regulation of homework will have
stopped much of the informal extra
working at home, even though a rela-
tively high number of flexible arrange-
ments will still be found. The number
of people only working extra in the
evenings, etc. will be approx. 20 %.

Some individuals will also have chosen
full-time remote working so that they
can move from the city centre and live
in idyllic countryside in other parts of the
country. The number of people who are
full-time teleworkers will nevertheless
not be greater than 7–8 %. The majority
of these are well paid self-employed
people, even if this category also in-
cludes ordinary employees.

Within the employment market the ser-
vice sector will have grown in scope par-
allel with the skills intensive sectors of
industry. A relatively large proportion
will, within these sectors, have taken up
different flexible agreements in relation
to the time and place for working. But
even for this type of distance workers tai-
lored agreements will be developed, so
that this can be credited in the same way
as other work. Within typical information
based professions, such as banking,
insurance, research and development,
education, publishing, etc., carrying out
work at home will, on the other hand, be
considered an acceptable alternative.
Teleworking arrangements internally to
an organisation will be very common
within all “independent professions”,
such as managers in commerce, re-
searchers, journalists, teachers and com-
puter programmers. But even for mid-
level managers and executive officers,
and some types of ordinary employees,
such solutions will be widespread. This
will include secretaries, data punchers,
(telephone) sales people, proof readers

and translators. In addition, a strong
growth will be found in the number of
homeworkers within the public sector,
which will have come a long way
in developing clear work agreements.

There will also be many who do paid
work at home under short-term contracts
and part-time agreements; often mothers
with young children. Temporary arrange-
ments will exist which will ensure allow-
ances for possible financial, psychologi-
cal or physical strains as a consequence
of part-time homework. This will have
eliminated large sections of that home-
work which was done without formal
work contracts. Development in the
direction of electronic workplaces will
have paved the way for more, new infor-
mation based businesses. Among the
employees who work at home full-time,
there will be different types of “informa-
tion brokers” who buy and sell informa-
tion, a large number of consultants, as
well as specialised computer engineers
who give technical service and software
via the telenetworks.

Within both the private and the public
sectors there will be active encourage-
ment to reduce business travel, both
nationally and within enterprises. Organi-
sations who manage to channel parts of
their workforce into homework agree-
ments will be rewarded with tax advan-
tages. Employees will regularly receive
offers for homework arrangements,
where they themselves are involved in
setting up contractual frameworks for
tasks, deadlines, milestones, etc. In addi-
tion to tax advantages, companies and
organisations will be motivated by the

desire to strengthen their environmental
profile. The individual motivations will
be directed towards achieving both a qui-
eter working day and a greater or smaller
financial advantage. The financial advan-
tages will be direct rewards as well as
reductions in travel expenses. Key as-
pects of the scenarios are summarised
in Table 1.

3  Transportation conse-
quences of the scenarios

The scenarios sketched above point to
largely different development paths for
teleworking in Norway. In one scenario
the number of people with workplace
flexibility increases a lot, but little is
done to establish permanent contractual
and organisational frameworks around
the activity. In the second scenario, how-
ever, much of the distance work in the
organisations is aimed at reducing busi-
ness travels. The percentage working at
home full-time is here relatively larger.
The question is then, what consequences
might each of these scenarios have with
regard to reducing travelling. In this sec-
tion is presented a general model for cal-
culating the scope of teleworking, based
on the structure of professions and travel
patterns. The model is then applied to the
two Norwegian conurbations of Oslo and
Bergen.

The two regions

The Oslo region is the most populous
area in Norway with a population of
about 950,000. Bergen, which is Nor-
way’s second largest city, has an esti-

Telework as supplement Telework as substitution

Percent of flexible work 50 % 20 %

Percent of telecommuting 7 – 8 % 18 %
(1–2 days per week)

Percent of full time 3 – 5 % 7 – 8 %
home working

Main motive Availability, access to skills Fewer journeys,
environment

Scope, region In central areas In central and regional areas

Scope, professions Private sector managers. Private sector managers, as wells as
Employees in education and middle management and clerical staff.
research. Consultants and Employees within education, sales,
programmers programming, media, consultancy.

Large groups in the public sector

Table 1  Two scenarios for the spread of teleworking in Norway, 2010 (summary)
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mated population of ca. 300,000, includ-
ing the peripheral boroughs. In order to
calculate telecommuting the peripheral
boroughs are divided into two categories,
based on the distance from the city cen-
tre, one under 30 kilometers (local area)
and one over 30 kilometers (remote
area), see Table 2.

In the Oslo area the peripheral boroughs
represent a much greater percentage of
the population than in the Bergen area,
where the Bergen borough itself is domi-
nant, as is seen in Table 2. The number
of employed is also greater in the Oslo
area with a total of 390,000, while for
the Bergen area it is about 106,000.

Short description of model

The basic presuppositions for analyses
of the potential for teleworking are first
built on the fact that the future spread of
teleworking in an area will be dependent
on the population’s professional struc-
ture.5) The basis for this estimate is that
teleworking will be most suitable for cer-
tain professions rather than others. This
will however vary within the two scenar-
ios described. Secondly, there is a basic
presumption that travelling time between
home and job will affect the motives for
teleworking. It is anticipated that the
interest for homeworking will increase
with the length of the journey. This will
however also vary with the scenarios.

This enables us to develop indices for
potential teleworking in different city
areas, based on the two scenarios. The
presuppositions for the individual profes-
sional categories are however estimated
such that the total scope of teleworking

will be 10 % in the supplement scenario
and 20 % in the substitute scenario.

Indices in Table 3 show to what degree
professional structure will steer the tele-
working percentage higher or lower than
the calculated mean for the scenarios. It
is possible to see from the table that the
teleworking share is highest within the
technical professions, knowledge and
culture areas.

For the employed within trade and com-
merce the estimated number of telework-
ers is higher in the substitute scenario
than in the supplement scenario. As far
as travelling times are concerned, it is
assumed in the substitute scenario that
the percentage of teleworkers rises
steeply with increasing travelling time,
see Table 4. The reason is that this alter-

native assumes the use of transport poli-
cies that mean that travelling is more
costly or takes a longer time. The presup-
positions for the individual categories are
also here estimated such that the total
scope of teleworking will be 10 % for the
supplement scenario and 20 % in the sub-
stitute scenario respectively.

Based on the profession index and travel
calculations a final estimate for the tele-
working share in the individual boroughs
can be made. This is shown in Table 5.

The calculations show that there will be
little difference in teleworking between
the zones. There will also be little differ-
ence between scenarios related to dis-
tance profile. The relatively small differ-
ences are due to the fact that the profes-
sional and travelling time calculations
pull in different directions. For both sce-
narios the calculations give little varia-
tion between boroughs with regard to
the percentage of distance workers in
the population.

If we start from professional structure
and combine this with the presupposi-
tions in Table 3, it is reasonable to ass-
ume that teleworking will be most wide-
spread in the more central boroughs. This
is related to the fact that the highest edu-
cation level amongst the employed is
found here. If we begin from the travel
distance (measured in time) it will be

5) The professional structure for the Oslo
and Bergen regions are found in “The
population and housing census” (SSB
1992).

Oslo region Bergen region

Inhabitants Employed Inhabitants Employed

City centre 461,000 190,000 213,000 78,000

Local area 266,000 114,000 51,000 18,000

Remote area 231,000 86,000 34,000 10,000

Total 958,000 390,000 298,000 106,000

Table 2  Inhabitants of Oslo and Bergen by area

Table 3  Presuppositions for percentage of teleworkers 
by profession and scenario

service

industry

transportation

agriculture, forestry

contracting

office

management

R&D, culture

0 0.05 0.1 0.15 0.2 0.25 0.3

Substitution scenario

Supplement scenario
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reasonable from the presuppositions to
expect that teleworking will be most
widespread in the peripheral zones,
which is the opposite effect to what the
calculations show. A slight calculated
tendency can indeed be traced in the Oslo
area that teleworking increases with dis-
tance in the substitute scenario, but the
main impression even so is that there is
very little difference between boroughs
in the calculated teleworking percentage.

Since the majority of employees live in
the central borough or in the local zone,
and there is very little variation between
zones with regard to the teleworking per-
centage, this means that the majority of
distance workers live relatively central in
the regions. This is especially the case
for Bergen, where the central borough
contains a large percentage of employ-
ees. The Oslo area moreover has a poten-
tial for teleworking which is four times
greater.

Opportunities for transport
reductions

There is a total of some 200,000 drivers
in the study area, of which about 45,000
are in the Bergen region. According to
the calculations, a considerable part of
these will start teleworking. In the substi-
tute scenario there will be a reduction of
around 30,000 drivers, against 13,000 in
the supplement scenario. The calculated
reduction in car use however will be no
greater than 15 % in the substitute sce-
nario, which has 20 % telecommuting.
This is due to the car use percentage
being lowest in the travelling time cate-
gories which have the highest percentage
of telecommuting, ie. among those with
long journeys to work.

As displayed in Table 6 the calculations
show a reduction in travel to work of 3
to 6 %, measured in number of car jour-
neys. Out of this, the saving connected
with full-time teleworking is almost half
(30 % of car drivers, 47 % of saved car
journeys). The decrease may perhaps
seem small, but in peak rush hour a 3 to
6 % reduction plus greater flexibility
regarding the timing of journeys, can
mean much both for travelling comfort,
exhaust fumes and noise.

There is a reservation in that the calcula-
tions are based on the pattern of journeys
around 1990. In the years up to 1990
there was a clear trend, at any rate in
Oslo, that jobs were moved out of the
centre. The percentage who work in the
centre and inner city has been reduced
from 72 to 62 in the course of the 13 year
period from 1977 to 1990. This points to
the possibility that even more people will
use a car to and from work.

4  Teleworking as a tool for
environmental politics

The results in this article have shown that
under certain conditions there is a poten-
tial for teleworking or telecommuting in
the two Norwegian conurbations of Oslo
and Bergen. The calculations which have
been made are relatively simple, based
on the situation at the beginning of the
1990s regarding structure of journeys to
work and professions in the population.
In the most optimistic scenario, based on
organizational and political efforts to
reduce commuting trips with ICT, the
reductions reach 6 %.

60 mins and more

45 – 60 mins

30 – 44 mins

15 – 29 mins

0 – 14 mins

0 0.1 0.2 0.3 0.4 0.5

Substitution scenario

Supplement scenario

Table 4  Presuppositions for teleworking percentages for two scenarios, by travel time
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Table 5  Distribution of teleworkers in the zones, by scenario. 
Percentage of workforce



94 Telektronikk 4.1999

Will this work in practice?

The fact that telecommuting can have an
effect on rush hour car traffic is in agree-
ment with a series of research projects
carried out in the USA and the Nether-
lands in the course of the last 15 years. A
pilot project with telecommuting, carried
out in South California in the late 1980s,
has indicated reductions in the number of
journeys to work of between 10 and
40 % (Kitamura et al., 1990; Pendyala et
al., 1991; Mokhtarian et al., 1995). Two
Dutch pilot projects reported reductions
in commuting journeys of 15 %. These
results were based on the employees
being able to work at home 1–3 days per
week (Hamer et al., 1991; 1992). In rela-
tion to these studies reductions of 3 and 6
% are modest figures.

However, this must be seen in relation to
the fact that our data is concerned with
two larger regions, not selected organisa-
tions or divisions. Many of the quoted
studies have been criticised just because
they are based on findings from individ-
ual innovative organisations, which are
not very representative for other com-
mercial companies and organisations
(Mokhtarian et al., 1995). Even so, it must
be stressed that the material in this article
is based on a purely theoretical probabil-
ity analysis, not a real empirical trial.

The focus for our analysis has been
reductions in travel to work. It ought to
be mentioned however that an increase
in flexible workstyles in itself could have
a positive effect on traffic in the sense
that it contributes to spreading the travel
pattern throughout the day, and thereby
reduces queuing. This effect will come in
addition to the mentioned reductions.

Conditions which reduce
the potential

Reductions of 3–6 % of car journeys can
be felt as considerable. At the same time
there are signs in our material that the
success in terms of transport reduction to
a degree is “eaten up” by opportunities
and motives pulling in different direc-
tions. Many of those who had professions
which were suitable, lived in the central
zones and could not therefore be expect-
ed to be motivated by a long journey to
work. Many of the commuters who in
fact had a long journey, did not work
within the most relevant trades, or they
did not use the car for transport. The
need to telecommute and the possibilities
to do it, appear therefore to work in
opposite directions, something which
made the revealed transport reductions
smaller.

The reductions could also have been
considerably larger if this effect had
not been present. This finding is to a
small degree visible in other studies, and
can be a trait of the Norwegian regions,
which should be made clear. It is how-
ever likely that this is an effect which
will have less influence as gradually
larger numbers of the population work
within “information based” professions.
The actual professional structure is ex-
pected to be more “friendly to telework-
ing” in 2015 than it was before 1991
(Salomon et al., 1995).

However it must here be stated that the
model has obvious weaknesses with
regard to calculations of distance work-
ers’ expected motives for teleworking or
telecommuting. In reality there will be
many motives which underlie a wish to
work at a distance, not just a long jour-
ney or your profession. For example,
access to relevant work locally, petrol
prices, or nursery school availability will
be elements which are involved. This
indicates that the material in this study
should be regarded as directional. Within
individual newer studies, important theo-
retical preparations are directed to map-
ping individual motives which control
telecommuting. (cf. Mannering et al.,
1995). In the long term it is desirable to
make more detailed studies of the Nor-
wegian teleworking potential, based on
this type of model.

5  Conclusion:
Environmental wins
with teleworking

Several conditions speak for a realisation
of telecommuting, and in this respect
especially homeworking. The interest for
working at home, or near it, is generally
high in Norway, as in most of the other
European countries.6) The spread of
technologies such as PC, mobile tele-
phony and ISDN are also high in Norwe-
gian homes7) and many companies and
public institutions have signalled an
interest in offering a home office to their
employees on a larger scale. Unfortu-
nately, it is also a fact that the disadvan-
tages of an increasing car usage in cities
and towns is gradually more obvious. In
the Norwegian government’s policy plan
for an improved environment several
actions have been signalled for reducing
noise and air pollution in cities and local
areas (Ministry of the Environment,
1996). The target results are that both air
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Table 6  Reduction in total car journeys in the regions, by scenario and zone (percent)
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quality and noise problems “shall be
markedly better by 2005 in relation to
1994”. These are factors which argue
that telecommuting can and should be
more widespread than it is today.

Viewed in total, however, it cannot be
expected that telecommuting in the future
will have anything but a damping effect
on car traffic around the larger cities. The
total number of car journeys is still in-
creasing, and this will certainly continue
in the next years. In addition comes the
fact that telecommuting, as we have seen,
is dependent on the individual motivation
coinciding with the actual possibilities.
This can hamper the growth. The win
with telecommuting lies therefore truly in
that it can help to damp down the growth
in car use, as well as solve queueing in
the course of rush hour.

In order to succeed in taking up telecom-
muting to reduce traffic, this ought really
to be considered in conjunction with
other types of traffic damping actions, as
for example the use of toll barriers, gen-
eral charges, and parking regulations. In
relation to such actions telecommuting
could represent a positive alternative,
which is also relatively simple to set up.
How great the reductions can be will in
turn to a large degree depend on the ini-
tiatives directed from organisations and
legislative authorities. Here it is still pos-
sible to control development in the direc-
tion of “substitution before supplement”.
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Introduction

Being an avid gadget freak, but also a
rather conservative sceptic concerning
changes to my work-life, I was asked by
the editor to write an epilog to the more
scientific contributions to this issue of
Telektronikk.

Instinctly assuming that the bias of this
issue would be a collection of overtly
optimistic theory based tributes to the
gospel of the so-called flexible work-
organisation, I said yes, thinking that a
couple of more concrete examples de-
scribing the challenges of putting theo-
ries into practice, would not go amiss.

As it turns out I was wrong about the bias
of the issue; it seems to me that all the
contributors have delivered well-bal-
anced articles concerning the different
aspects of teleworking. So, dear readers,
please view my contribution as a well-
meant and somewhat humorous observa-
tion from a man willing to try, but as yet
unable to succeed, in the wonderful
world of homework.

Background

I am a geographer who has been working
at Telenor Research and Development
since 1991. The department to which I
belong is called “Future Users”, a re-
search unit consisting mainly of social
scientists such as sociologists and psy-
chologists, in addition to a couple of
engineers and a domesticated physicist.
One of our research areas is to look into
social implications of new technology,
and one of the areas is therefore implica-
tions of teleworking. We find that it is
important to try out new ideas on our-
selves, before putting new solutions on to
the market. So, in 1998, when we were
offered the possibility of trying out the
latest fad in workplace organisation,
open solutions instead of cell-like
offices, we said yes. We accepted the
challenge on one condition: that the com-
pany installed ample equipment for doing
concentration work at home, thus the
“Future Users” staff became a pilot in
the area of homeworking, and we started
researching our own experiences.

ISDN and a Pentium PC along with the
appropriate equipment for connecting to
the workplace servers have now been
installed in the homes of one group.

And it works! The technology works fine
(well, most of the time), and the installed
software seems to give us the adequate
backbone for doing most of our work
from home. So, as they say in the world
of IT-based learning, two out of three
prerequisites for successful implementa-
tion are met: the “technological” part
and the “pedagogical” part. The third
prerequisite is of course the “organisa-
tional” part, and in this area I have a
confession to make: I have failed. I have
failed because I have a small child with
limited time in the nursery, and a well-
developed sense of making a mess out of
most things while he is generally having
a good time.

The following describes a “normal” day
for at least this homeworking parent.

A true scenario

So here I am, eager to try out the flexible,
pro-active, modern family-man wonder
of being a homeworker. ISDN-lines are
installed and tested, my IBM ThinkPad is
filled with the appropriate software, the
line-up of today’s work is structured and
well defined, and I am ready to go.

After a few false starts I manage to get in
contact with the correct server located at
my workplace. I find my personal folder,
and double-click on the document I
started yesterday, but never finished.
After a couple of words “trouble” sets
in; my three year old son comes running
yelling: “Daddy, Daddy! Are you using
the computer? Me too, me too! Where is
my letter? Are there any pictures of Post-
man Pat?” In other words, time for the
first pause of the day.

Having shown the boy “his” letter, assur-
ing him that there are no Postman Pat
pictures on the computer, and explaining
that Daddy would like to be alone at the
computer while the hopeful one views a
couple of Postman Pat videos in the liv-
ing room, I resume working on the docu-
ment. Of course I have by now com-
pletely forgotten all the fantastically in-
telligent formulations I made up in my
head just a couple of minutes ago.

When this repeats itself for the third
time, one begins to wonder if the notion

Epilogue – “Confessions of a would-be homeworker”
L A R S  H E L L J E S E N

Figure 1  A typical situation for a homeworker?
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of homework may not be such a good
idea after all.

But of course it is. It is perfect not having
to drive the 15 miles to my workplace
after having spent most of the day in
meetings in Oslo. Instead I go home,
check my mail, make phone calls, and
do most of the ordinary work from home.
The problem is the more “serious” con-
centration work, for which working at
home is no option for me. It just seems
to be too much of a challenge to be a
research scientist and an active, positive
and forgiving father at the same time.

So for this reason, I have occupied a
“cave” at work (ie. a standard office with
a door). I work days, my wife work
evenings and we take turns looking after
the boy. Of course not an ideal situation,
but at least some of the work gets done!

Conclusions

The pros and cons of teleworking and
homeworking have been discussed in
detail in this issue. In my small contribu-
tion I have tried to raise some awareness
of the challenges of putting theories to
practice. The conflicts that may emerge
in shifting work from the workplace to
the home should not be underestimated,
and it is important that these issues are
taken into account before just deciding
to be a homeworker.

For me personally, the different roles
concerning private and professional life
have set distinct limitations to my experi-
ences as a homeworker. You see, I really
love my family, and I really love my
work. It just seems to be a little too much
love at the same time!

Lars Helljesen (46) studied Economic Geography at the
University of Oslo. He has been with Telenor R&D since
1991 and works as adviser in the research unit “Future
Users”. His main research areas are field trials concerning
implementation of new information- and communication
technologies, and especially ICT-based distance learning.

email: lars.helljesen@telenor.com
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This paper is a summary of the studies of IN/IP telephony
interworking, which is a part of the DISIPLIN (Distributed
Service Platform for IN) project running at Telenor R&D in
1998. It gives a short introduction of IP telephony, followed
by an overview of ongoing activities on IN/IP telephony
interworking. It also gives some suggestions to future work.

1  Introduction

IP telephony (or VoIP, Voice-over-IP) is an emerging new ser-
vice. From being seen as a hobbyist activity for Internet enthu-
siasts talking to their friends via the computer, IP telephony has
become a competing method of voice transmission for all tele-
phony users. It is now one of the fastest-growing areas in the
telecom industry. Many analysts regard IP telephony as set to
transform the way in which operators conduct their business.
However, IP telephony is still at an early stage in its develop-
ment and it is not yet clear how much of an impact it will ulti-
mately have.

“Start shipping voice traffic over the data network – and stop
paying phone bills.” That is the message of IP telephony. Cur-
rently, the main market drive is not technological innovation; it
is cost. For customers IP telephony can gain big savings, espe-
cially on long-distance and international calls. Those who stand
to suffer are providers of circuit-switched voice. Consultancy
Phillips Tarifica Ltd. (London) estimates that AT&T will lose
$620 million to $950 million in international calls by 2001
because of IP telephony [1]. We believe that other providers
(such as Telenor) also will face a similar challenge.

One of the advantages of IP telephony is that it makes more
efficient use of backbone, by applying packet header compres-
sion, silence suppression, and advanced compression. It is
claimed that IP telephony needs only 10 % of the capacity
compared to PSTN telephony.

The longer-term strategic value of IP telephony is that it opens
the door for integration of voice, video, and data on a single IP-
based network, and it can potentially reduce the cost of network
equipment, operations, and management. It may even lay the
foundation for new types of communication services.

In Norway Telenor Nextel offers IP telephony services in co-
operation with Delta Three. Customers send calls direct to
a gateway operated by Telenor Nextel, before Telenor Nextel
and Delta Three route the calls to the destinations.

In our study, we focus on the role of IN services in an IP-tele-
phony environment. We want to investigate how Internet and
the rich edge-based capabilities that it offers can be used in a
symbiotic manner with network-hosted IN capabilities to pro-
vide new and innovative services to both Internet users and
telephony users.

This document is a summary of the studies so far. It starts with
a short description of IP telephony (Chapter 2), followed by a
summary of ongoing activities on IN/IP telephony interworking
(Chapter 3). Finally we give a brief summary.

2  IP telephony overview

2.1 What is IP telephony?

The first use of IP telephony consisted of sending voice calls
from one PC to another via the public Internet, but a number
of commercial operators are now introducing other services,
including PC-to-phone, phone-to-PC, phone-to-phone, and
Internet fax services.

There are several ways to send voice across the IP net, as shown
in Figure 1. One is to run voice over a data VPN via IP tele-
phony gateways or ISP switches to the branch office or off net
(top). Another is to sign on with an ITSP (bottom). Companies
send calls through the corporate gateway and on to the ITSP
gateway, or they send all calls directly to the ITSP gateway via
toll-free dial-up.

PC-to-PC services

In order to transmit voice calls over the public Internet, calls
from a PC are routed via the local ISP, as with any other type
of transmission. The person being called must be similarly
equipped and online. The caller and the called party must agree
to use the same software to code their voice signals for the
Internet.

PC-to-phone services

PC-to-phone services are becoming more widely available. To
make a PC-to-phone call, the user must connect to his local ISP,
and then dial the number of the user he is trying to reach (who is
connected to the PSTN) via the ITSP’s gateway. The caller pays
whatever his local TO charges for connection to the local ISP,
plus an additional charge to the ITSP. The ITSP then pays the
call charges from its nearest gateway to the destination.

In Norway, Telenor Nextel currently offers a service called
‘Interfon PC’ which handles both PC-to-PC and PC-to-phone
services.

Phone-to-PC services

Where voice is being used from a PC on a corporate network,
phone calls can reach the user from the PSTN via a private gate-
way located alongside the PABX. Outside corporate networks, it
is not yet possible to place a normal phone call directly to a PC.

Phone-to-phone services

There is a wide range of ITSPs that now offer phone-to-phone
services over the Internet. Customers send calls direct to a gate-
way that is operated by an ITSP by dialling a special assigned
number, before the ITSP routes the calls to the destinations.
From the user’s point of view, these services appear similar to
other call-back and resale services, in that the user typically
dials a special prefix, enters his authorization code and dials the
number he is trying to reach. He needs never to be aware that
the calls are routed over the Internet. Telenor Nextel in Norway
also offers this type of service.
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2.2  Challenges faced by IP telephony

The quality issue

In spite of the efficiency and cost advantages offered by IP, the
fact that it was not originally designed to carry voice has its
principle adverse effect on quality of service. On an IP network,
there is a number of fundamental problems connected with the
fact that the voice signal is split into separate packets which
may take different routes, encounter different network delays,
arrive in the wrong order, or even get lost altogether. IP tele-
phony is only possible because the software designers go to
great lengths to compensate for such problems.

Within the IP telephony industry, it is now generally asserted
that quality of service is no longer an issue. However, while a
typical domestic call in USA suffers just 50 to 70 ms of delay
(and a transoceanic call from 150 ms to 500 ms), Internet delays
can range from 400 ms to 2 seconds, well above the 250 ms
level considered noticeable. Besides, the gateways themselves
also contribute to delay, adding up to 200 ms of delay each,
according to the Internet Products Operation of Motorola Inc.,
which provides systems integration for IP telephony networks
[1]. Where private IP circuits are used, rather than the public
Internet, it is possible to configure the network to minimize the

number of route hops and to use protocols such as Open Short-
est Path First (OSPF), which became a standard in 1990 and is
supported by many router vendors.

Variation in the delay encountered by packets, known as jitter,
causes more problems than the delay itself. Jitter results in
packets arriving in the wrong order. Terminal software incorpo-
rates buffers that store the packets, so that they can be put into
the correct order before playing back the sound to the user.
These buffers are the major source of delay in the communica-
tion. The more sophisticated software available dynamically
changes the length of the buffer according to the quality of the
connection.

Customer acceptance

Quality is one of a number of factors that may have an adverse
effect on customer acceptance of IP telephony. Ease of use is
also an important issue in determining customer acceptance of
IP telephony in the residential marked. Outside an office envi-
ronment, it is likely that IP telephony users will need to dial an
access number (and pay for the local call involved), and proba-
bly enter a personal identification number (PIN), before dialling
the destination number. Currently the IP telephony service is
mainly offered to the residential market (ie. phone-to-phone ser-
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vice). In Norway, Telenor Nextel offers phone-to-phone service
based on prepaid calling cards (the ‘Interfon telefonkort’), thus
eliminating the use of PINs.

Security

Security has long been criticized as a problem to be solved.
Much work has been done in recent years to address the issue.
Security in the Internet can be handled at different levels.
Depending on security features available in the network tech-
nology employed is not a satisfactory solution as the Internet is
composed of many different types of network technologies such
as ATM, FDDI, Frame Relay, etc. Next up on the stack is the IP
layer. Firewalls on the edge of a corporate network can be used
to prevent unauthorized access from unknown IP hosts. RFC
1825 “Security Architecture for the Internet Protocol” describes
how security can be implemented in the Internet. IPSec is a col-
lection of security protocols from the IETF that adds authentica-
tion and encryption to all IP communications over any network
technology. Security can also be built into the application layer.
This would be required on a service by service basis and would
obviously be an extra overhead in the development process.

Despite the fact that the tools are available, security can still be
compromised in other ways. The causes can be 

• Incompetence;

• Social engineering (eg. posing as somebody from the IT
department and obtaining a valid ID and password from
a user over the phone); and

• Political reasons (such as international laws for exporting
encrypted data).

In summary, security on the Internet is a weakness if it is not
applied properly.

Undermining the PSTN

For established telecom operating companies, which own and
operate circuit-switched networks, a major barrier is that IP tele-
phony will cannibalize their revenue from existing services.
Such companies will often have heavy investments in the
PSTN, which have not yet been written down. Some of these
companies will be reluctant to enter the IP telephony market,
while some other telecom companies do not see this as a signifi-
cant problem, as the price of IP telephony and PSTN-based ser-
vices is expected to converge over the next few years. While IP
telephony may have an effect on PSTN revenue streams in the
short term, in the longer term it is expected to drive up overall
telecom traffic because of the additional value-added features
it will provide.

2.3  Standards

In order to build IP telephony networks that can work together,
and to prevent network operators being locked into single-ven-
dor systems, standards are needed to ensure that user terminals
and gateways from different vendors can talk to each other. The
breakthrough for IP telephony has been the development by the
ITU of the H.323 standard for real-time conferencing over
packet networks. The H.323 standard was originally intended to
make videoconferencing and collaborative work possible for

LANs, but is now being finalized with IP telephony in mind.
The standard is supported by all the major vendors. It was
approved at the end of 1996, when interoperability testing
started under the auspices of a vendor body known as the Inter-
national Multimedia Teleconferencing Consortium (IMTC), and
is continuing. The standard allows a number of options and is
not yet possible for clients and gateways to interwork, which is
resulting in the development of a number of separate, parallel,
and global networks.

The biggest problem associated with the development of global
networks is the need to connect different types of networks
together and make sure that all the control information about
the calls is transferred seamlessly from one network to another.
Although H.323 has addressed the basic problems of terminat-
ing phone calls from an IP network, there is still a number of
issues to be resolved relating to network management and sig-
nalling. ETSI has set up a working group, TIPHON [2], specifi-
cally to develop standards for interoperability between IP tele-
phony and the PSTN/ISDN and GSM networks. In the next
chapter we will give a short description of TIPHON and other
related projects.

3  Ongoing activities on IN/IP telephony
interworking

IP telephony can be seen as an extension of telephony and
related services to the Internet and to IP-based networks. As
a consequence of this development the interworking with the
existing telephony networks becomes an important issue.

The ETSI project TIPHON addresses the interworking issue
between IP networks and traditional telecommunication net-
works (which they call Switched Circuit Network, SCN).
TIPHON has the following objective:

To combine telecommunications and Internet technologies to
enable Voice over IP networks to interwork with Switched Cir-
cuit Networks (SCNs).

The TIPHON architecture is presented in Chapter 3.1. Inter-
working between IP- and IN-based networks is however not
covered by the TIPHON project.

While the ETSI TIPHON project addresses the interconnection
issues from the IP-network side, ITU-T views it from the IN-
network perspective. ITU-T Study Group 11 addresses the issue
of IN/IP telephony interworking. The initial IN/IP-network
architecture output was from the SG11 meeting in May 1998.
Currently two drafting groups are working on the subjects of
IN/IP-network interworking; INAP transported over IP, and
features in IN CS-3 [3]. In Chapter 3.2 the most recent ITU-
proposal is presented briefly.

Under IETF (Internet Engineering Task Force) there is a work-
ing group called PINT (PSTN and Internet Interworking). They
define a protocol, the PINT Profile [4], for invoking telephone
services from an IP network. These services include placing
basic calls, sending and receiving faxes, and receiving content
over the telephone. The generic scenario is shown in Figure 2.
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The characteristics of PINT services are

• IP access to PSTN telephony;

• IP enhancement of PSTN telephony;

• IP control of PSTN telephony;

• Internet is used for non-voice interactions, while the voice
(and fax) are carried entirely over the PSTN.

As the work in PINT does not address voice-transport across the
IN/IP boundary, their work is beyond the scope of this paper.

IN-Forum is another group working on this topic. A short pre-
sentation is given in Chapter 3.3.

Telecordia (formerly Bellcore) is also doing active research on
PSTN/IN and Internet Interworking [5]. They are focused on

• The interaction of the Internet and AIN (Advanced IN, the IN
concept of Telecordia) in the delivery and control of voice
and messaging services; and

• How to assure the security and network integrity of the
PSTN/IN as interface points are opened up for access from
an open network like Internet for which the security and net-
work integrity is traditionally a less concern.

Further description of this topic is presented in Chapter 3.4.

3.1  TIPHON Architecture

The main objective of TIPHON is to combine telecommunica-
tions and Internet technologies to enable Voice over IP net-
works to interwork with Switched Circuit Networks (SCNs).
Its philosophy is to work in an open, international environment,
meet frequently, and focus on services and specifications.

The main motivation for TIPHON is that the following facts
have been recognized:

• No one was working on the basic services;

• Interoperability between IP and SCN is not sufficiently
defined; and

• Operators want a service-oriented solution.

TIPHON is supported by many companies, such as 3COM,
Alcatel, AT&T, Cisco, Deutsche Telekom, Dialogic, Ericsson,
France Telecom, KPN, Lucent, Intel, Microsoft, Motorola,
Nokia, Nortel, Siemens, Philips, Telecordia, and Telia. 

TIPHON aims to define:

• A set of requirements for service interoperability;

• A global architecture: interfaces and functions;

• Call control procedures, information flows and protocols;

• End-to-end Quality of Service parameters;

• Address translation between E.164 and IP;

• Technical aspects of billing, accounting, and reconciliation;

• Security profiles and procedures.

Figure 3 shows the TIPHON architecture reference configura-
tion.

The TIPHON project is organized in six working groups:

• WG1: Requirements

• WG2: Architecture

• WG3: Protocols
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• WG4: Naming, Numbering and addressing

• WG5: End-to-End Quality of Service

• WG6: Verification & Demonstration.

TIPHON does not re-invent existing standards – they use ITU
(H.323v2, SS7, etc.) and IETF protocols wherever possible.

In the TIPHON proposal the support for the gatekeeper-routed-
call model has been made mandatory (it was optional in H.323).
They are currently working on:

• IP/SS7 interworking

• Security profiles

• Gateway functional decomposition

• Inter-gatekeeper and inter-domain communications

• QoS signalling

• Terminal/user roaming and mobility

• Service mobility.

3.2  ITU-T SG11 and IETF PINT

ITU Study Group 11 is working on IN CS-3 and CS-4. Figure 4
shows an enhanced functional architecture for IN support of IP
networks (source: [3]). The functional model proposed is an
extension of the IN CS-3 functional model. It is intended to sup-
port IN CS-3/4 benchmark services. Internet based service cus-
tomization and termination of VoIP are to reach users in the
telephone domain as well as general management capabilities.

3.2.1  Functional entities

The architecture incorporates the following main components:

PINT server

The current proposal assumes the use of a PINT server as de-
fined by the Internet Engineering Task Force (IETF), working
group for PSTN-Internet Interworking (PINT).

A PINT server accepts PINT requests from PINT clients, pro-
cesses the requests, and returns responses to the clients. Addi-
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tionally, this function transfers data (eg. fax data) between IP-
networks and the IN, and associates IP-network entities with the
related entities in gateway function.

The IETF PINT working group is developing a protocol set
based on a modification of the Session Initiation and Session
Description Protocols (SIP and SDP). The architecture configu-
ration envisaged is that end users will make service requests.
These requests will be marshalled and converted into SIP/SDP
messages by a dedicated PINT client that will be sent to a PINT
Server. The PINT Server will further relay the service requests
to the Service Control Gateway Function (SC GF). From the
perspective of the IP-network requesting user, this SC GF is
responsible for processing and executing their service feature
request; any entities (such as IN entities) are ‘hidden’ behind
this SC GF, and their operation is transparent to the IP-network
users.

H.323 GateKeeper Function

An H.323 Gatekeeper function could be seen as a logical switch
(CCF). Call control signalling (H.225, Q.931-like) and connec-
tion control signalling (H.245) for VoIP is transferred via the
Gatekeeper, who makes network routing decisions.

A Gatekeeper can require SCF assistance for these routing deci-
sions, eg. for toll-free numbers, number portability, user profile
consultation, and VPN support.

Service Control Gateway Function (SC GF)

The Service Control Gateway Function allows the interworking
between the service control layer in Intelligent Networks and
IP-networks. For IN CS-4 on the service control level the rela-
tions between the IN and the following entities in the IP-net-
work are supported:

• Functions related to PINT Server

The gateway function receives service requests from the
PINT Server in the IP-network domain and delivers them to
the SCF. It provides the SCF with the necessary information
to control service requests, identify users and authenticate
data, and protect the IN from misuse or attacks from the IP-
network. Furthermore, it hides the SCF/SRF from entities in
the IP-network domain and acts as a mediation device
between the IP-network and the IN.

It also relays requests from an SCF to the IP-network domain
to perform services (eg. user notification).
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• Functions related to H.323 GateKeeper Function

Interworking for:

- Number Portability

- Freephone Translations

- VPN support

- O.A.&M.

- etc.

• General Functions

The following functions need to be supported by this gateway
function:

- Data filtering/parsing/mapping

- Security/Authentication

- Real Time data collection (billing/parsing)

- Triggering of services (in the IN domain or in the IP-net-
work domain)

- Configuration/dimensioning

- Flow control

- Feature Interaction Management.

Call/Bearer Control Gateway Function (C/B GF)

This gateway supports the following functions:

• Access to a packet network through the PSTN, eg. Internet
dial-up access via a modem connection;

• Interworking of VoIP calls with PSTN calls.

Connection of this gateway function to other entities in the IP-
network and its internal tasks is not yet defined .

Management Gateway Function (M GF)

The gateway function is required for management purposes.
Connection of this gateway function to entities in the IP-net-
work and its internal tasks is not yet defined .

3.2.2  Necessary extensions to existing functional
entities

Specialized Resource Function (SRF)

This function has to be extended by capabilities to exchange
data with gateway functions to IP-networks. Additionally, for
some of the services it needs to support specialized resources
with media transformation functions such as

• Text to fax;

• Text to speech (already covered in Q.1224, 3.3.6.2 as TTS
function).

Service Data Function (SDF)

For some services there may be a need for the SCF to access a
database type of entity with service related information to be
shared between the IN- and the IP-network. (As for Internet
dial-up access, Internet calls waiting, the association between

a PSTN number and an IP-address, or the state of C/B GF
resource, etc. ...).

Therefore the following functionality needs to be added to the
SDF description:

“SDF contains data pertaining to modem usage/available factor
for Internet dial-up access.”

SCF, SSF, CCF, and Management Functions
(SMF, SMAF, SCEF)

Extensions or impacts are for further study.

3.3  The IN Forum (INF)

In late 1995 several companies interested in furthering the use
of Intelligent Networking world-wide came together to organize
an open industry forum that would address interoperability and
implementation issues relative to Intelligent Networks. The
result was the creation of the Intelligent Network Forum (INF).

The INF is an open, non-profit organization comprising service
providers, equipment vendors, software developers, systems
integrators, research and engineering organizations, users and
other interested parties promoting an implementation of Intelli-
gent Networking (IN) technology and applications, based on
national and international standards.

The Forum started with twenty-one Founding Members and
has grown to over sixty members including service providers,
equipment vendors, software developers, industry analysts, and
more (Telenor is currently not a member of the INF).

The mission of the Intelligent Network Forum (INF) is to pro-
mote the continued growth and acceptance of Intelligent Net-
works by providing an international forum to address issues
related to the implementation of Intelligent Network technology
and applications.

The INF will achieve its mission through pursuit of key activi-
ties undertaken to further the acceptance and use of Intelligent
Networking technology and applications to address key industry
issues. These activities include:

(1)Promote and influence standards, both national and inter-
national;

(2)Develop and publish Intelligent Networking implementation
agreements;

(3)Encourage interoperability;

(4)Facilitate application development;

(5)Identify requirements common to the advancement of IN
technology;

(6)Provide information and education on IN, the benefits of IN,
and the activities of the INF.

In addition to advisory committees, the Forum has established
working committees to execute the technical and business
objectives of the Forum. The Technical Committee and the
Marketing Awareness and Education (MA&E) Committee are
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the two standing working committees. Others will be formed as
appropriate and disbanded when assigned tasks are completed.

The INF has contracted with outside companies to provide
executive management and operations management services
for the Forum.

IN/IP Integration Group

The mission of the IN/SS7-Internet Protocol Working Group is
to facilitate the broader application of Intelligent Network (IN)
capabilities in the Public Switched Telephone Network (PSTN)
to access Internet functionality and vice-versa for providing
synergistic arrangements for existing and new services. The
Working Group will define interoperability requirements, iden-
tify any protocol shortfalls, strive to resolve any such shortfalls
through influencing appropriate standards, and develop imple-
mentation agreements that meet industry opportunities for inter-
networking IN/SS7 and Internet capabilities.

The group’s first meeting was 21 July 1998 in Seattle. The
group held a brainstorming session as to possible workgroup
output and relationship to other industry organizations, and is
beginning the work to define functional elements involved in
IN/IP integration.

Currently they are working on IN/IP integration from a service
point of view. They are doing sample evaluation of various
architectures using the service approach. This means they de-
velop a very detailed description of a service, including func-
tional requirements. They will then use this description and the
functional requirements to evaluate interoperability and service
delivery with various proposed IN/IP architectures.

If they feel the sample analysis is useful, they will continue with
other services and forward results to other industry groups such
as ETSI and IETF.

3.4  Telecordia (Bellcore) HORIZONS

The particular business issue to be addressed in the Telecordia
HORIZONS initiative “PSTN/AIN and Internet Interworking”
is the interaction of the Internet and IN in the delivery and con-
trol of voice and messaging services.

Telecordia addresses vertical services in a cross VoIP and
PSTN/ IN environment. Four strategically important services
are selected to drive the high-level analysis of how vertical ser-
vices can be made available in this cross network environment
through signalling interworking between H.323 and ISDN/SS7.
These four services are:

• Call forwarding

• Call waiting

• Calling name delivery, and

• Automatic call-back.

Among the four services analyzed a high-level description of
how the services should work in a cross PSTN/AIN and Internet
environment is given, including pure Internet, Internet-to-
PSTN, and PSTN-to-Internet scenarios. The analysis also gives
details on where the service intelligence may reside in the

mixed PSTN/AIN Internet domain, either on the CPE or in
the network. The topics covered are:

1. Different ways of supporting Call Forwarding in a PSTN/
Internet environment, with different complications;

2. Call waiting;

3. Calling Name Delivery;

4. Automatic call-back.

Telecordia also addresses new services enabled by data sharing
between SCP and Web server. It focuses on new services that
are enabled by close interworking between an AIN component
such as the SCP and an Internet server such as the Web. Major
categories of services identified are:

1. PSTN Call Handling Using Web-based data;

2. Automatic Delivery of Web-based Information via PSTN;

3. Delivery of Web Information via Telephony;

4. Unified Messaging;

5. Reuse of SCP Advanced Service Logic for IP Telephony.

Because SCP already has service logic for advanced service on
the PSTN (such as call screening, call forwarding, routing ser-
vices, etc.), it is possible that the same service logic can be
reused to provide advanced services for IP telephony. However,
the HORIZONS delivery did not discuss this topic further,
except recognizing that the feasibility of this reuse depends on
a number of factors, including

• Similarity of IP telephony call model to PSTN call model;

• Need for the same advanced services in IP telephony;

• Performance issues related to access of SCP from Internet.

3.5  Telecom and IT vendors

3.5.1  HP/Cisco

The Hewlett-Packard Company is very active in the develop-
ment of IN/IP integration. The HP OpenCall IN platform pro-
vides a service-layer architecture that will enable services to run
transparently across the PSTN, wireless networks, and IP-based
networks. In a future release of the HP OpenCall IN platform,
service providers will be able to use the platform to create and
run new IN-type services or to port existing IN and enhanced
telephony services – including prepaid and VPN – over the IP
domain [6].

In November 1998, HP and Lucent Technologies announced
plans to integrate elemediar (a wholly owned venture of Lucent)
H.323 gatekeeper software into the HP OpenCall IN platform
[7]. HP will not only integrate elemediar’s gatekeeper software,
but also optimize it into the OpenCall IN platform, enabling ser-
vice providers and equipment vendors to rapidly deploy advanced
IN services over data networks.

HP and Cisco Systems Inc. have teamed together to develop a
new solution – known as the OpenCall MultiService Controller
– that will span the PSTN and IP networks (which is called
Voice over Packet Network – VoPN – by the partners) [7]. The
new solution will enable service providers to accelerate the con-
vergence of existing PSTN and VoPN by providing value-added
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voice and data services that will seamlessly work across both
network infrastructures. The HP/Cisco solution also paves the
way for the development of advanced applications – such as
desktop videoconferencing and “click-to-talk” – that require
voice and data integration. A flexible service creation environ-
ment and a joint HP/Cisco developers’ program will enable
independent software vendors (ISVs) to easily create value-
added voice, data, and video services.

Initially available in the first quarter of 1999, the new product
will be based on HP’s HP-UX UNIX, and will provide value-
added VoPN service to Cisco elements.

In the second half of 1999, support for end-to-end voice calls
between the PSTN and VoPN will be added. This will allow
PSTN and VoPN infrastructures to merge so that a user on a
traditional wireline or wireless phone can seamlessly and trans-
parently connect with a user on a VoPN phone.

The new HP/Cisco solution will be sold as a HP-UX-based soft-
ware package through HP and Cisco, as well as their systems
integrator and service provider channel partners.

3.5.2  SUN Microsystems

JAIN – JAVA Advanced Intelligent Network – of SUN focuses
on a plug-and-play set of services utilizing wireless, wireline,
and Internet capability. SUN starts by defining JAIN SS7 API
in JAVA classes to interface TCAP, ISUP, MAP, and Switch
interfaces into an SS7 Protocol stack. It allows a JAVA pro-
grammer to issue Intelligent Network messaging and process
the results without concern of a specific SS7 stack implementa-
tion.

The whole idea is to allow rapid development and deployment
of Intelligent Network services that run anywhere – any time –
on any network by capitalizing on language features of JAVA.

3.5.3  Services enabled by data sharing between SCP
and Web server

In the literature [4] we find some other services proposed that
are enabled by data sharing between SCP and Web server.

HP Labs WebIN

HP Lab’s WebIN applies a hybrid architecture: The subscriber-
specific service logic & data are held on the Web server, which
is interfaced with the SCP for bearer and resource control.
Between the SCP and the Web server a WebSCP gateway is
used. When an IN trigger is detected on the SSP, the SSP sends
a query message to the SCP. The SCP identifies the server loca-
tion and sends the HTTP query to the Web server to retrieve
service data. The SCP uses the service data from the Web server
to instruct the SSP for call processing, or takes default action if
time-out.

IETF PINT WG

Other services that are enabled by data sharing between SCP
and Web server are discussed in IETF PINT WG [4]. As we
mentioned earlier, the characteristics of PINT services are:

• IP access to PSTN telephony;

• IP enhancement of PSTN telephony;

• IP control of PSTN telephony;

• Internet is used for non-voice interactions, while the voice
(and fax) is carried entirely over the PSTN.

Other examples of services enabled by data sharing between
SCP and Web server are proposed by

• eFusion [8]

• Hotvoice [9]

• WebTelecom [10]

• IDT [11]

• Genesys [12]

• SUN [13]

• Parlay Group (BT, DGM&S, Microsoft, Nortel, Siemens) [14].

4  Summary

The fast developing IP telephony can pose serious threats to
traditional telephony services, which are the major sources of
revenues to telcos like Telenor.

Because the technical and economic advantages of the IP net-
work push the development of the IP telephony, while the exist-
ing IN/PSTN still has a much larger user base (which we expect
to continue in the foreseeable future), we believe that the inter-
working between IN/PSTN and IP telephony will become an
important issue. The expertise in this field can be very useful for
Telenor.

Further research on IN/IP telephony interworking should be
focused on the following topics:

• Since the Internet is open and usually operated by an ITSP,
while the PSTN/IN network is a closed system operated by
TOs, the security issue must be focused. Particularly, we
should focus on the gateway function. The gateway must
be able to support security/authentication.

• Experimenting interworking of IN/IP-telephony interworking
in co-operation between Telecom operators (such as Telenor)
and industrial partners. Telenor Nextel currently uses the
Ericsson H.323 GateKeeper System in their IP-telephony net-
works, so for Telenor a possible starting point could be to test
the interworking between the Telenor IN platform and the
Ericsson GateKeeper and gateways.

Many projects are currently running by standardization organi-
zations like ITU-T, ETSI, and IETF ... They are working on the
interworking/integrating of IN/PSTN and IP telephony. We
hope that Telenor can be more active in these international
activities.

The major telecom and IT vendors are also working on inter-
working of IN and IP telephony. More work on prototyping and
demonstration is important for Telenor.
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It is a cliché, but standing on the threshold of a new millen-
nium may be a good opportunity to take a look at the
importance of international standardisation efforts and
methods in telecommunications. Telecommunications has
moved from being a public utility to a global, market driven
industry during the last couple of decades. Will the ever
increasing market driven approach together with increasing
individuality lead to a smaller need for standardisation
efforts? Obviously not. The amount of resources put down
in different standards organisations seems to be higher than
ever, but a lot of the work is done on new arenas, with many
more new players than before.

The start

On 24 May 1844 Samuel Morse sent the first public message
over a telegraph line from Washington to Baltimore. This event
marks the start of the telecommunications era. The electric tele-
graph was invented only six years earlier, in 1837.

In the following years, each country built up their own national
telegraph networks, with their own telegraph codes and systems.
When messages were to be sent across borders, transcription,
translation and retransmission were necessary. The need for
agreements was obvious, and several bilateral and regional
agreements were concluded. However, the number of agree-
ments was high. For example, 15 agreements were needed for
one telegraph link between the Prussian capital and the frontier
localities bordering the other German states.1)

The expansion of the telegraph network and the large number
of agreements needed led to 20 European states deciding to
meet in order to work out a framework agreement and to decide
on common rules to standardize equipment for guaranteeing
generalized interconnection. This effort also included uniform
operating instructions and common international tariff and
accounting rules.

After two months of hard work, the first International Tele-
graph Convention was signed by the 20 participating countries
on 17 May 1865. This event marks the foundation of the first
international standardisation body in telecommunications,
namely the International Telegraph Union. Today, this is known
as the global organisation International Telecommunications
Union – ITU, a UN body from 1947.

Later, Alexander Graham Bell patented the telephone in 1876,
and ITU defined the first provision of an international telephone
system in 1885. Radio communications started in 1895, and in
1906, the first Radiotelegraph Convention was held. The well
known SOS signal was adopted as a standard. After trials of
broadcasting voice and music using radiotelephony, real sound-
broadcasting was ‘born’ in 1920.

There is a red line through all this; first the technological inven-
tions, followed by agreements and standards to ensure the dis-
semination of the technology.

From national to global standards

As we have seen from history, the need for efficient communi-
cations made co-operation on standards feasible. First, it has
started out on a local level and as the technology has spread,
on a national level. Different countries have their own national
standards bodies, dealing with national standards. International
trade and commerce is probably one of the major driving forces
for international standards in telecommunications. Much earlier
examples of communication standards, however, are spoken and
written languages. Thus, the global communications society is
not possible without standards.

Standards come from different sources

Up till now most standards in telecommunications have come
from the work of national and supranational bodies forming
groups of experts with the task of producing harmonised speci-
fications in order for networks to interwork smoothly. Examples
of such organisations are the ITU, as mentioned earlier, and ISO
(International Organisation for Standardisation); both global
bodies; ETSI (European Telecommunications Standards Insti-
tute) in Europe; ANSI (American National Standards Institute)
and Committee T1, in the USA.

But, not only the conventional organisations like ITU, ETSI,
ARIB, ANSI, CEN, etc. are one the scene today. There are new
kids on the block, meaning: a whole new family of initiatives
are here. An example among the different interest groups is the
3G.IP formed by AT&T, BT, Rogers Cantel, Ericsson, Lucent,
Nokia, Nortel, Telenor and Telecom Italia Mobile. The mission
of this focus group is to promote an Internet Protocol (IP) based
wireless system for third generation (3G) mobile communica-
tions technology. The 3G.IP is only one example of the new
constellations and fora being more and more important and
influential. A recent survey shows more than 140 different
organisations involved in standards for what we now call infor-
mation and communications technology (ICT). Table 1 shows
a list that is probably not complete. No effort has been made to
understand what they all do.

There is also the fact that standards do not always come from
standardisation groups. In many areas industry has led the way
and developed practical, feasible solutions, which later have
been adopted as standards. Often after a short period of heavy
competition between several initiatives. This happens more in
other areas than telecom, like e.g. computers and home enter-
tainment. Thus, standards are not ‘standards’ approved by an
organisation or body, but have become the preferred method,
so-called de facto2) standards. The software on my computer,
ie. Microsoft Windows and Office, are examples of de facto
standards. Another example is the audio CD format, developed
by Philips, and adopted by ISO.
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1) At this time in history, The Kingdom of Prussia (Preußen)
stretched from Lithuania to the Rhineland. Berlin was the
capital. Germany as a state did not exist, however, some
German kingdoms bordered Prussia.

2) “de facto” is used to say that something is true or exists, even
though it was not planned or intended.



Everything was easier before ...

Now it is a jungle out there. Previously, national bodies and
operators dominated and had control of the work. They had sim-
ilar interests because they were not competitors but could con-
trol their home “markets”. Now, several organisations often
with conflicting interests, participate. Additionally, we see the
different associations and interest groups becoming more and
more powerful.

Standardisation work has generally become more complex
because of changes in society. Telecommunications has trans-
formed from being a public utility to a global, market driven
industry.

• The technological development is so fast that techniques are
liable to be outstripped by new technological developments
before they have reached the market.

• The requirements of service providers and users are increas-
ing all the time and are becoming more and more sophisti-
cated.

• Legal, economic and technical structures are undergoing fun-
damental changes which differ from one country to another.

• Telecommunications have become an international market
with hard competition. The time when a few major manufac-
turers dominated geographically limited markets, often pro-
tected at national level, is gone.

• New trends are emerging: Globalization, deregulation,
restructuring, value added network services, convergence.

The “old” standards organisations try to adapt to the changing
conditions caused by increased liberalisation. It is not longer
possible for national regulatory bodies and the large operators
to sit for years in meetings and draw up the map, because in the
meantime, new operators and industry have changed the terrain
so to speak. First of all, industry and user organisations have
become members of the standards organisations. Secondly, the
work is organised differently, as projects with tight time sched-
ules. In Europe, the EU has been a driving force for this devel-
opment: “Produce a standard within a certain time limit, or else
we ask a company to deliver what we want!”

In Europe, ETSI is the main arena for telecommunications stan-
dardisation. However, in the case of UMTS, the responsibility is
now handed over to a global initiative, the 3rd Generation Part-
nership Project – 3GPP, where ETSI is one of the members
together with regional organisations from all over the world
and individual members like Telenor.

We need standards more than ever

If someone has been misled to believe that the free telecommu-
nications market would lead to a smaller need for standardisa-
tion work, please reconsider! Let us take the case of mobile tele-
phones. The huge popularity and growth of cellular telephone
usage, especially in Europe, had not been possible without an
international standard as well as roaming traffic agreements.
The standard is called GSM, and it has clearly demonstrated
the power of international co-operation in this field.

If the “Global Communications Society” is to evolve, standards
are essential!
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1394 TA The 1394 High Performance Serial Bus Trade
Association

3G.IP

3GPP 3rd Generation Partnership Project

ACM Association of Computing Machinery

ADSLF Asymmetric Digital Subscriber Line Forum

AES Audio Engineering Society

AIIM Association for Information and Image
Management

AMF Asian Multimedia Forum

ANA Article Numbering Association

ANSI American National Standards Institute

AOEMA Asia Oceania Electronic Messaging Association

AOW Asia Oceania Workshop

ARIB Association of Radio Industries and Businesses
(Japan)

ARTS Association for Retail Technology Standards

ATMF Asynchronous Transfer Mode Forum

Bluetooth Bluetooth Special Interest Group
SIG

CDG CDMA (Code Division Multiple Access)
Development Group

CEN European Committee for Standardisation

CENELEC European Committee for Electrotechnical
Standardisation

CEPT Comité Européen de Post et Telecommuni-
cation

CommerceNet

Committee T1

ControlNet International

CSA Canadian Standards Association

CTFJ Computer Telephony Forum of Japan

DAVIC Digital Audio Visual Council

DECT Forum Digital Enhanced Cordless Telecommunications
Forum

DIG Digital Imaging Group

DISA Data Interchange Standards Association

DMTF Desktop Management Task Force

Dublin Core Dublin Core Metadata Initiative

DVB Digital Video Broadcasting Project

EACEM European Association of Consumer Electronics
Manufacturers

EAN International Article Numbering Association
International

EBU European Broadcasting Union

ECBS European Committee for Banking Standards

ECE Electronic Commerce Europe

ECMA European Association for Standardizing
Information and Communication Systems

ECOM Electronic Commerce Promotion Council of
Japan

ECTF Enterprise Computer Telephony Forum

EEMA European Electronic Messaging Association

EEP European Education Partnership

EIA Easy Internet Association

EIA Electronic Industries Alliances 

EIBA European Installation Bus Association

EIDQ European International Directory InQuiry Group

EIUF European ISDN User Forum

EMA Electronic Messaging Association

ERO European Radiocommunications Office

ERTICO European Road Transport Telematics
– ITS Europe Implementation Coordination Organisation

ETIC European Telecommunications Industry
Consortium

ETIS European Telecommunications Informatics
Services

ETNO European Public Telecommunications Network
Operators' Association

ETSI European Telecommunications Standards
Institute

EUROGI European Umbrella Organisation for Geo-
graphic Information

FCA Fibre Channel Association

FCLC Fibre Channel Loop Community

FIPA Foundation for Intelligent Physical Agents

FMMC The Foundation MultiMedia Communications

FRF Frame Relay Forum

FSAN Full Service Access Networks

G5 Messaging Forum

GCA Graphic Communications Association

Gigabit Ethernet Alliance

GMCF Global Mobile Commerce Forum

GO – MVIP Global Organization for Multi-Vendor Integration
Protocol

GSM MoU Global System for Mobile Communication
– Memorandum of Understanding

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronic Engineers

IETF Internet Engineering Task Force

IFIP International Federation for Information
Processing

IFSF International Forecourt Standards Forum

Table 1  List of standardisation and standards related fora (source: CEN/ISSS)



IIA Internet Industry Association

IMC Internet Mail Consortium

IMS Instructional Management Systems

IMTC The International Multimedia Teleconferencing
Consortium

INF Intelligent Network Forum

IrDA The Infrared Data Association

ISCGM International Steering Committee for Global
Mapping

ISO International Organisation for Standardisation

ITS America Intelligent Transportation Systems

ITU International Telecommunications Union

Java Conference

JEMA Japan Electronic Messaging Association

KRA Key Recovery Alliance

MCNS Multimedia Cable Network System Partners
Limited

MCPC Mobile Computing Promotion Consortium

MMCF MultiMedia Communications Forum

MMTA Multimedia Telecommunications Association

MOMA The Message Oriented Middleware Association

MOPA Mobile Office Promotion Association

MSAF Multimedia Service Affiliate Forum

MSF Multiservice Switching Forum

NAFEMS National Association of Finite Element Methods
& Standards

NCITS National Committee of Information Technology
Standards

NISO National Information Standards Organisation

NIST National Institute of Standards and Technology

NIUF North American ISDN User's Forum

OASIS Organisation for the Advancement of Structured
Information Standards

OBI Open Buying on the Internet

ODMG Object Data Management Group

ODVA Open DeviceNet Vendor Association, Inc.

OGC Open GIS Consortium

OIF Optical Internetworking Forum

OMG Object Management Group

Ontology.org

Open 56K Forum

OPIMA Open Platform Initiative for Multimedia Access

OTP Open Trading Protocol

PCCA Portable Computer and Communications Asso-
ciation

PCI SIG Peripheral Component Interconnect Special
Working Group

PCMCIA Personal Computer Memory Card International
Association

PHS MoU Personal Handyphone System Memorandum of
Group Understanding Group

PIAF PHS Internet Access Forum

PICMG PCI Industrial Computer Manufacturers Group

PTF Powerline Telecommunications Forum

RosettaNet

SFF Small Form Factor Committee
Committee

SIF SONET Interoperability Forum

Smart Card Forum

SNIA Storage Networking Industry Association

Softswitch

TETRA MoU Terrestrial Trunked Radio Memorandum of
Association Understanding Association

The Open Group

The Salutation Consortium

TIA Telecommunications Industry Association

TINA-C Telecommunications Information Networking
Architecture Consortium

TMF TeleManagement Forum

TPC Transaction Processing Performance Council

UCC Uniform Code Council

UMTS Forum Universal Mobile Telecommunications System
Forum

Unicode The Unicode Consortium

UniForum The International Association of Open Systems
Professionals

USBIF Universal Serial Bus Implementers' Forum

UWCC Universal Wireless Communication Consortium

VESA Video Electronics Standards Association

VIA Vendors' ISDN Association

VoiceTimes Voice Technology Initiative for Mobile Enter-
prise Solutions

VON Voice on the Net Coalition

VPIM Voice Profile for Internet Mail

VRML C Virtual Reality Modelling Language Consortium

VXML Forum Voice eXtensible Markup Language Forum

W3C World Wide Web Consortium

WAP Forum Wireless Access Protocol Forum

WDF Wireless Data Forum

WfMC Workflow Management Coalition

WLIF Wireless LAN Interoperability Forum

XIWT Cross Industry Working Team

XTP Xpress Transfer Protocol Forum
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It is surprising and remarkable that Tore Engset published a
series of short papers on atomic quantum physics in 1926–27 in
Annalen der Physik under the common title “Die Bahnen und
die Lichtstrahlung der Wasserstoffelektronen” (“The orbits and
the radiation of light from the electron of hydrogen”). This was
a central field of physics where there was especially great activ-
ity and revolutionary progress just in those years, and it is aston-
ishing that the self-educated and 60 year old Engset could con-
tribute to scientific journals in this new field far outside the nor-
mal interests of a telecommunications man. The fact that Engset
could send to Annalen der Physik his first note with discussions
based upon Schrödinger’s new wave equation (S.E.) as early as
June 1926, only two or three months after it had been published,
shows that he was very much aware of the great developments
in physics, and he could apply some of the new ideas immedi-
ately. The advanced mathematics of the papers is impressive
and shows his great knowledge also in this field, and we have
translated his first paper from the original German to show his
abilities and style (following paper).

However, in retrospect, now that Schrödinger’s differential
equation and its solutions and consequences are well estab-
lished, we can see that Engset used confusing models with
errors that made his work uninteresting for physics, and it has
long been forgotten. To his excuse it must be said that he was
not alone in that period to suggest quantum ideas that turned out
to be wrong physics, and the editors and referees must have had
great problems in following the rapid developments and evalu-
ating the influx of papers.

To give a perspective on Engset’s work, we will very briefly
review the development of modern atomic physics, and especially
in the years 1900 – 1930, when the foundations for quantum
physics and the understanding of atoms were laid. Later, there has
been great advances in the applications of these theories to vari-
ous forms of matter and their physical chemistry, but no basic
revisions of the physics and the S.E. have been necessary.

As early as ancient Greece some philosophers talked about
‘atoms’ as the smallest parts of matter, but they had no scientific
basis for their opinions. With the beginning of modern chem-
istry around 1800 it was found that quantities of matter com-
bined in simple ratios, and the atomic weights of the elements
were gradually established. The characteristic line spectra of
light from hot gases were found around the mid-century, and it
was clear that the spectra pointed to some basic properties of the
atoms, but the explanation had to wait for a long time. The new
discoveries of X-rays (Röntgen, 1895), radioactivity (Bequerel,
1896) and electrons (Thomson, 1897) gave new information,
but deepened the mysteries of the atomic structure.

Our century of physics started in 1900 with Planck’s quantiza-
tion of light energy in units, E = hf, to explain the radiation from
hot solids, where f is the frequency and h is Planck’s constant.
However, Planck did not pursue the quantum idea, and it was
Einstein who in 1905 showed that it could be used to explain
both the energy of photoemitted electrons, and the small low
temperature specific heat of solids. By sending alfa radiation
through gold foils Rutherford showed in 1912 that an atom has
almost all its mass in a very small nucleus, and physicists began
to think of atoms as miniature planetary systems of negative
electrons circling around the positive nucleus. However, accord-
ing to classical electromagnetics an atom would be very unsta-
ble because it would lose energy by radiation of light and col-

lapse rapidly. This dilemma was ‘solved’ when Bohr in 1913
postulated that only certain electron orbits were stable because
their angular momenta had to be quantized in units of h/2π, and
that emission and absorption of light meant transitions between
the stable energy states. These postulates allowed him to calcu-
late the spectrum of hydrogen with such good accuracy that it
was clear that his findings reflected some basic truth despite
their conflict with the standard physics of the time.

However, the quantization rules in the Bohr model could not
explain the spectra of more complicated atoms with several
electrons despite many attempts with elliptical orbits and other
modifications, and it took more than 10 years before a satisfac-
tory solution was found. Meanwhile, the experimental knowl-
edge of atomic systems grew greatly and increased the need for
good quantum theories. A breakthrough was the hypothesis of
de Broglie in 1924 that since light could appear as both waves
and quantized particles, the same should be the case for elec-
trons, and standing electron waves as a basis for the Bohr quan-
tization rule required that a particle momentum p = mv must
correspond to the wavelength λ = h/p. Schrödinger used this to
derive his famous wave equation for electrons, and the stable
states introduced by Bohr became standing electron waves in
the spherical Coulomb potential around the hydrogen nucleus,
in analogy to acoustic resonances in a cavity. The well-defined
classical electron orbits of earlier theories were replaced by
spread-out matter waves on the atomic scale. The behaviour of
many-electron systems could also be calculated from the S.E.,
and this equation has remained the basis for non-relativistic
atomic physics and chemistry.

Engset started from the brand new Schrödinger equation in his
first paper, and he followed the mathematical steps in the first
Schrödinger paper very closely. However, he seems to have still
been thinking in terms of electron orbits, and he talks about pro-
jecting the orbit into a plane, which would be of doubtful value
because this would change distances and thus the particle wave-
length and the strength of the Coulomb interaction. From his
arguments he tried to solve the S.E. for the projected electron in
cylindrical coordinates r, ϕ, z. This is a very awkward approach
to spherical problems. However, Engset went on by disregard-
ing the z-dependence of the wavefunction f0(z) by assuming that
d2f0 / dz2 = 0, which is wrong for a three-dimensional atom. His
radial Eq. (3) therefore differs from Schrödinger’s, and that
gave him great difficulties in explaining the physics of the re-
sulting mathematical solutions. Only by throwing away some
solutions and redefining the quantum numbers did he get some-
thing that looked like the established results for the hydrogen
energies.

In his second paper submitted in August 1926 he discussed radi-
ation of light from his atomic model, but with little reference to
the stable states from Schrödinger. He now assumed that the
electron states were surface charges on spheres that could
vibrate and thus radiate as an antenna. This old model with cur-
rents and resistances should have been replaced by a model that
more explicitly included the new electron waves, or by Heisen-
berg’s quantum theory from 1925. In the following papers writ-
ten in 1926 and 1927 Engset continued to work on radiation and
damping, Compton effect and the possibility of combination
frequencies, hoping to bridge the gap between classical physics
and the new quantum theory, but with little lasting success. The
time-dependent Schrödinger equation which gave transition
probabilities between the states, came at the same time.
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Engset was not afraid of long algebraic calculations, and he
used many decimals in numerical calculations where he tried to
find integral numbers for quantum effects. However, his ideas
and assumptions should have been better in line with the more
or less established physics at the time, and the many strange
consequences of his models could have been discussed better.

His sudden influx of papers in quantum physics lasted for only a
year, but it must have been preceded by many years of serious
studies. His new responsibilities as head of the telecommunica-
tions authority and the illness of his wife that required attention,
must have severely limited the time he could spend on physics.
Anyway, the rapid theoretical developments in the late twenties
would have been hard to follow. Only in retirement after 1935
could he return to physics, but by that time it was too late. The
world of physics had changed, he was too old and his long
manuscript dated 1943, shortly before he died, seems to contain
little of scientific interest.

Engset writes in 1917 in the student reunion book “Studenterne
fra 1892” that he had studied electrical engineering and mathe-
matical physics in his spare time, and that he had followed lec-
tures by professors Bjerknes and Størmer with interest. How-
ever, he apparently took no university exams in physics or
mathematics, and there is no evidence in these papers that he
discussed the quantum problems in 1926 with professor Vegard
or younger physicists like Hylleraas at the University of Oslo.
E. Hylleraas (1898 – 1965) soon afterwards calculated the ener-
gies of the two-electron helium atom with very good accuracy
from the S.E. It was unfortunate that Engset worked alone,
because the papers would have gained by outside comments that
would have forced him to give better explanations of the back-
grounds for the problems and of his assumptions and approxi-
mations, and maybe even some errors could have been cor-
rected. The papers have no drawings of his models and no refer-
ences except to Schrödinger’s first paper, which makes it very
difficult to follow Engset’s lines of thought. In fact, after the

first paper he did not really follow Schrödinger’s methods and
the new developments, and one gets the impression that he was
partly stuck in some older theories. Maybe one can find in these
papers remains of early ideas on atomic resonances that he has
picked up from lectures by V. Bjerknes (1862 – 1951) who was
professor of mechanics and mathematical physics in Kristiania
(Oslo) from 1907 to 1912 or from C. Størmer (1874 – 1957)
who was professor of mathematics from 1903. Bjerknes had
done early important work on electrical oscillations with Hein-
rich Hertz and on hydrodynamical vortices as professor in
Stockholm, and he later greatly improved weather forecasting in
Leipzig and Bergen. Størmer worked on the northern light and
the electron paths from the sun.
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