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Abstract. The article examines the applicability of Vischer’s model of comfort
and fit for classifying the features of virtual workplaces used in mobile work.
The user-centered model of comfort and fit was applied in the context of sys-
tematic literature review. The review showed that the model of environmental
fit is useful for more detailed classification of virtual places and spaces. How-
ever, it seems that in virtual work the threshold of workplace usability rises
from the physical level to the functional level due to accessibility demands. A
mobile employee is forced to completely stop working if he/she is not able to
connect. Compared to Vischer’s model the necessity level of the virtual work-
place ascends to cover also the demands of functional fit.

Keywords: Virtual workplace, mobile work, comfort factors of virtual
workplace.

1 Introduction

New developments in information and communication technology have changed the
way people approach their life and work. Mobile virtual work is no longer bound to
fixed locations as utilizing information and communication technology allows people
to function freely in various environments. The employee is considered as mobile,
when he works ten hours per week outside of the primary workplace and uses infor-
mation and communication technologies for collaboration (1, 2). Virtual reality (3), as
an environment relating to this new ‘anytime anywhere work’, can be called the vir-
tual workplace. Virtual workplace provides connectivity through different size of
devices and is accessed by different interfaces when supporting the performance of
both individual and collaborative activities. Internet and intranet provide a platform
for both simple (e.g. e-mail) and complex (e.g. collaborative working environments)
communication tools. (4)

Our interest is the interrelationship between the physical and the virtual workplace
not only in regard to their infrastructure, but also to their social and cultural contexts.
Both the prerequisites connected to the virtual workplace and its actual use can be
challenging. It could be claimed, for instance, that simultaneous physical and virtual
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co-presence is generally not yet mastered in an effective way and that there still exist
certain bottlenecks for a mobile employee entering virtual reality.

Vischer (5, 6) has analyzed the physical workplace as a physical, functional and
psychological entity in order to identify features related to comfort and fit between a
workplace and an employee (fig 1). When environment sets inappropriate or exces-
sive demands to users, in spite of their adaptation and adjustment behaviours, it mani-
fests the concept of misfit. In good fit there is a balance between a person’s abilities,
skills, degree of control and decision latitude and the work environment’s demands,
complexity, expectations and challenges. The nature of person-environment transac-
tion arouses the sensation of either comfort or stress. Comfort may be considered as
the fit of the user to the environment in the context of work (5, 7, see also 8).

According to Vischer (5), environmental comfort encompasses three hierarchical
categories: physical, functional, and psychological. Physical comfort relates to basic
human needs, i.e. safety, hygiene and accessibility. These needs are responded by
applying building codes and standards. Functional comfort is defined in terms of
support for users’ performance of work related tasks and activities. Psychological
comfort is related to feelings of belonging, ownership and control over workspace.
We have expanded the category of psychological comfort and fit to cover also the
social factors, and named the third category psychosocial comfort and fit.

Satisfaction and well-being

Functiona nfort and fit

ort and fit

Discomfort

Fig. 1. Vischer’s (7) habitability model of comfort and fit (modified)
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Vischer’s user-centered model merges environmental aspects with psychological
aspects in a dynamic way. Vischer has developed a model for assessing the fit or
misfit of physical workspace. The interesting question is whether the virtual work-
place can also be captured as a three-level entity and whether this approach provides
deeper understanding for managing it.

The purpose of this article is to explore how Vischer’s user-centered model of
comfort and fit can contribute to identifying the different elements of the virtual
workplace, which either hinder or enable productive mobile virtual work processes.
By applying Vischer’s model, the research questions are:

1. What kind of physical comfort and fit elements can be identified in the virtual
workplace of mobile employees?

2. What kind of functional comfort and fit elements can be identified in the virtual
workplace of mobile employees?

3. What kind of psychosocial comfort and fit elements can be identified in the virtual
workplace of mobile employees?

2 Method

The user-centered model of comfort and fit was applied in the context of systematic
literature review. First, using a broad list of relevant terms, virtual work, mobile work,
nomadic work, virtual workplace and hybrid workspace among others, a systematical
search of several electronic multi-disciplinary databases (Scopus, Abi/Inform, Aca-
demic Search Elite, Elsevier Science Direct, Web of Science, Google Scholar) was
conducted. Of the studies identified, only recent empirical articles (2001-2010) in
peer-reviewed journals were selected and included.

Secondly, the outcomes of the 21 included articles were coded and classified ac-
cording to Vischer’s model. First all expressions concerning fit and misfit of mobile
virtual work were identified. These expressions were then further classified to the
levels of physical, functional and psychosocial factors.

3 Results

3.1 The Elements of Physical Comfort and Fit of the Virtual Workplace of a
Mobile Employee

When considering the physical fit of virtual reality, fourteen of the reviewed articles
described the constraints of physical places that mobile workers encounter. Construc-
tions of physical environment blocked and hampered the employees’ way to the vir-
tual reality. Many odd places were offered for building up a work station (9), there
were no large enough flat surfaces for devices (10), the physical infrastructure for
mobile workers was neglected (11) and they had to compete for posts with local
workers (11). There may have also been competition for electrical power, if there
were not enough power outlets in public places (11, 12, 13, 14). The main reason for
these misfit factors was the mobile and multi-local working mode. When executing
the anywhere working style, the employee will undoubtedly encounter physical places
that have not been are not in the first hand designed primarily for working purposes.
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This is likely to happen for example at airports, in the different means of transporta-
tion, in cafeterias or in hotel rooms (12, 13, 15, 16, 17).

The physical fit of virtual reality is also a question of its appropriateness to the
human sensory system. Especially visual and auditory problems were described in the
reviewed articles. For ensuring the success of work, mobile employees carry many
tools with them — they carry also redundant tools to be on the safe side. To avoid
letting the weight of the burden grow beyond measure, increasingly smaller-sized
devices are selected. With small size you inevitably also come to choose small dis-
plays - and visual difficulties. (2, 9, 12, 13, 18, 11, 19, 20, 21.)

Noisy environments may disturb concentrated working in virtual reality. Especially
in public places, i.e. in trains and in airplanes, the tourists and neighbors beside the
mobile worker may disturb the work (12, 15). On the other hand, a smooth level of
discussing voices e.g. in a cafeteria may help the worker to relax and lose himself in
virtual reality (4, 22).

Contradictory relation between physical and virtual worlds might cause misfit
which may lead to safety risks, e.g. when driving a car (17, 20).

According to Vischer (5, 6), physical comfort creates the threshold for acceptable
workplace. If a building does not meet the basic levels of demands stated in different
environment and building standards and codes, it is uninhabitable and unusable. In
comparison, the physical misfit of virtual place is caused by the contradictory relation
between physical and virtual places and spaces. The main reason for this contradiction
is the mobile working mode — i.e. the need to work anywhere. So far there are no
standards, codes or rules that would specify the threshold for an acceptable workplace
in a bus, train, hotel room or at home. There seldom are rules which would regulate
the behaviour of people who use these places for work.

3.2 The Elements of Functional Comfort and Fit of the Virtual Workplace of a
Mobile Employee

Relating to the functional fit of virtual places, fourteen of the articles presented con-
nectivity problems that caused disturbances and hindrances to virtual work flow and
broke it down. Some of the connectivity problems derived from the limited skills of
mobile workers in employing virtual settings and infrastructure (2, 10, 11, 21, 23, 24).
Time constraints and tight schedules of mobile employees together with time taking
downloads of connections and programs also made it unreasonable to start virtual
work (11, 12, 13, 15, 19, 20). The security regulation of mobile employees™ own or
their customers” company was reported to hinder the access and functioning in the
virtual places (11, 13). In some cases the connections were also very expensive and
therefore the access was forbidden (12).

According to Vischer (5), the functional fit or misfit of the workplace can be as-
sessed by defining the degree to which occupants can either conserve their attention
and energy for their tasks or expend it to cope with poor environmental conditions. In
addition, the review observations showed that the functional misfit of a virtual
place may lead to total breakdown of work flow. So the threshold of acceptable vir-
tual workplace seems to lie not only at the physical level but also at the functional
level.
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3.3 The Elements of Psycho-Social Comfort and Fit of the Virtual Workplace of
a Mobile Employee

Fifteen articles highlighted problems in the psycho-social fit of virtual place. The
problems could be classified into six broad themes, which included controlling simul-
taneous co- and telepresence (11, 13, 23, 25, 26), belonging to physical and virtual
communities (13, 23, 24), need for privacy (9, 10, 11, 12, 13, 15), expectation of ever-
availability (11, 13, 18, 23, 25, 27) and problems of spreading tacit knowledge (23).

In Vischer’s environmental comfort model, psychological comfort links psycho-
social aspects with the environmental design and management of workspace through
the concepts of territoriality, privacy and control (5, 7). A sense of territory is associ-
ated with feelings of belonging and ownership. Privacy is best understood as the need
to exercise control over one’s accessibility to others. Environmental control consists
of mechanical or instrumental control, and empowerment (7). Instrumental control
exists, if the employee masters his furniture, devices and tools. Empowerment as a
form of environmental control arises from participation in workplace decision mak-
ing. When comparing the factors identified from the reviewed articles to Vischer’s
psychosocial factors, the similarities are evident. Ensuring the psychosocial fit of a
virtual workplace is the question of territoriality, privacy and control.

4 Conclusions

This review showed that Vischer’s model (5, 7) of environmental fit is useful for
more detailed classification of virtual places and spaces. However, it seems that in
virtual work the threshold of habitability rises from the physical level to the functional
level due to accessibility demands. The work of a mobile employee will totally stop if
the worker is not able to connect. At the same time it should be realized that the con-
cept of usability describes better the threshold of work in virtual world than habitabil-
ity. So it seems that compared to Vischer ‘s model the necessity level ascends to
cover also the demands of functional fit (see fig. 2).

The use of the model also made it evident that in order to develop well-functioning
virtual workplaces for mobile employees, broad attention should be paid to the whole
system, within which employees confront their duties on different locations. Gaining
comprehensive understanding about the context in which a given task is performed
starts by forming questions first on physical place and later on psychosocial themes.
Being such a vast field, the process demands profound multidisciplinary collaboration
of different actors in organizations and support functions. The inspection of different
fit levels is a useful tool for helping different authorities to explain their expertise in
relation to other authorities. Gaps in management may also be demonstrated.

According to this review with Vischer “s model as a frame of reference, it can be
stated that
— at the level of physical fit, building codes and standards should be expanded to

cover also the needs generated from the new working modes i.e. mobile work
— at the level of functional fit, the access creates the threshold of work. Moreover, the

questions concerning the infrastructure, easiness of connecting signals as well as
of finding help and support in using information technology are essential
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— enhancing the fit at the psychosocial level: the mixture of physical and virtual
worlds and simultaneous existence in both should be more effectively understood
and supported as well as the integrated design, which seamlessly combine the
physical and the virtual places need to be developed further.

Satisfaction and well-being

essity level

| comfort and fit

Threshold for virtual work

Function

Critical zone

Physical/comfort and fit

Discomfort

Fig. 2. Vischer’s (2005) model of comfort and fit modified for assessing virtual work places
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