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Preface
Europe is entering into the new economy, but little is understood about it beyond
its disruptive potential – only that the transition phase from a post-industrial to a
globally networked knowledge society is likely to take 20 or 30 years. The
STAR project – Socio-Economic Trends Assessment of the digital Revolution - is
focused on the analysis of the development of the Digital Economy in Europe, in
order to contribute to a better understanding of the conditions leading to
sustainable social and economic growth patterns – how to survive the transition
phase.
STAR is an initiative of Key Action II “New Methods of Work and Electronic
Commerce” , one of four key actions of the User-Friendly Information Society
Programme. The IST Programme is part of the European Union’s Fifth
Framework Programme for Research and Development. Its objective is to
ensure that all European citizens and companies benefit from the opportunities of
the emerging Information Society. Key Action II is designed to both give workers
and enterprises a competitive edge and to improve the quality of everyone’s
working life. It embraces technologies and issues as diverse as teleworking, the
virtual company, logistics management and trading goods over the Internet. It
aims to develop and demonstrate world-best work and business practices,
exploiting European strengths in software, mobile technologies, and enterprise
management.
STAR original research will contribute to achieve Key Action II goals by analysing
evidence on the multiple changes brought about by the new economy in the
socio-economic system and their policy implications. The consortium will interact
with a forum of experts within and outside the IST Programme to receive feedback and insights on STAR results.
STAR results will be published as a series of Issue Reports, Executive Briefings,
and workshop presentations addressed to policy makers, industry managers and
research experts. A Summary Report (annually from 2001 to 2003) will offer a
synthesis of the overall conclusions, and present scenarios for the evolution and
socio-economic impact of the digital economy in Europe.
This report belongs to STAR Issue Report series. The list of Reports is published
in annex. All reports are available for downloading from the project’s web site at
www.databank.it/star.
The opinions expressed are those of the authors and do not necessarily
represent the official views of the European Commission or any other
organisation or institution.
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Executive summary
Types of mobile workers: on-site movers, yo-yos, pendulums, nomads and carriers
This report presents a structured overview of some of the most important aspects of
mobile work in the Information Society. Its purpose is to provide a better understanding of
the manifold implications that mobile work with ICTs has in economy and society. Mobile
work is defined here as work implying to move between different locations. Five types of
mobile workers are distinguished, involving an increasing level of detachedness of the
workplace: “on-site movers” (work requiring movement around a certain site), “yo-yos”
(occasionally working away from a fixed work location), “pendulums” (alternate work at
two locations), “nomads” (work at changing fixed locations), and “carriers” (working on the
move). These definitions are referred to in the analysis of mobile work implications in this
report and they may be useful in further studies about mobile work.
Increased goods and person transport caused by manifold drivers of mobility
Both goods and person transport which incorporate mobility have increased enormously
in the past 30 years. Reasons include: increased market transactions instead of intraorganisational movements; business and housing relocation away from city centres;
decreased transportation costs; reduced travel time; political and economical
developments leading to a globalisation of world markets; and cultural developments
such as an increase of households with partners working at distant locations. As regards
employment, there is no unequivocal trend in transport-related sectors and the level of
employment shifts caused by an assumed increase in mobile work is difficult to ascertain.
ICTs may facilitate mobility at work but can also reduce it
ICTs are likely to increase the level of mobile work. Examples of ways in which ICTs
facilitate mobile work include: location independence of ICT use, weight reduction of work
material, instant information retrieval, swifter data processing, and cost reduction. Some
kinds of work, e.g., writing documents and analysing data with a machine, could not be
accomplished at all while moving until a few years ago. Internet purchases imply that
goods need to be shipped, thereby increasing carrier mobile work. However, ICTs can
also reduce mobility: video conferencing may make trips unnecessary; complex
documents can be circulated and discussed through the Internet; Internet financial
services make it unnecessary to go to a bank or insurance agency. In home care, remote
interaction via ICTs may reduce the need for clients to come personally. E-mails replace
common paper letters and parcels, reducing the need for transportation services.
ICT devices and infrastructure facilitate mobile work
At the core of mobile ICT work lie devices allowing work at distant locations or while
travelling. The most important ones are notebook computers, mobile phones, personal
digital assistants and special industry devices. Infrastructure for ICT work includes Public
Internet Access Points and connectivity from public transport facilities. Automotive ICTs
such as navigation, fleet management and traffic information can make travelling faster
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and more convenient and contribute to a reduction of “dead” time. However, mobile
devices imply particular security risks that producers and users need to be aware of.
Ambiguous economic and societal implications of mobile ICT work
Mobile ICT work may have ambiguous implications for various spheres of society and
economy. This should be considered by policy makers and business managers:
• Work and employment: Mobile ICTs may change the content of work (e.g., selling
goods and services on the move), location (which may become increasingly
detached), time (likely to become more flexible) and contract (self-employment may
become more important). Economisation potentials of mobile ICT work due to a more
effective coordination of mobile work apply, above all, to mobile activities controlled
from headquarters, for example, transportation, delivery, rescue, and security.
• Business administration: Managers need to be prepared for remotely managing their
subordinates. In order to reduce the level of unused office space in the course of
mobile work, concepts such as desk-sharing, advance booking of workspace, and
workspace allocation on arrival can be applied. Mobile work may imply that
organising workers’ interests becomes more difficult.
• Economic sectors: Using mobile devices can put companies at a competitive
advantage, e.g., through immediate availability for management decisions and
reduction of “dead” time. Mobile ICT applications may allow better customer service
and improved consumer products. However, mobile technology may also strain
companies’ budgets and lead to disruptive rather than desirable interaction.
• Mobile divide: Regional disparities are unlikely to be ameliorated by an increase of
mobile work. Areas that are already better off are likely to benefit from increased
traffic and changed settlement patterns. Some industry sectors, e.g., real estate, will
face particular challenges due to mobile work. The necessity and spread of mobile
ICT work may favour large companies that have more investment resources than
SMEs. The need to be knowledgeable about ICTs in work will probably favour those
with a better education, those that are younger and have grown up with ICTs.
However, ambient technology developments may produce solutions beneficial to
disabled people.
• Environment: Automotive ICTs can reduce traffic congestion and exhaust fume
emissions of stop-and-go traffic. However, to the extent that ICTs increase mobile
work, the detrimental effects of traffic volumes on the environment may increase.
Exemplary cases illustrate ambiguity of mobile ICT work impacts
Findings from five brief case studies of mobile work by IT professionals include: mobility
may follow a regular pattern; travelling in all cases implied much time not actively used for
working; a variety of mobile devices was used; Public Internet Access Points were used
but could be improved; security of mobile devices was not a big issue; IT skills acquisition
was no issue at all; mobile devices made work life easier; the travel frequency remained
similar; the balance between work and private life was not affected by ICTs in most
cases. The examples provide evidence of a variety of mobile work habits and of some
ambiguous mobile work impacts such as “addiction” to mobile phone use.
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A trend of footloose working with ICT

The opportunity of “ubiquitous computing” and “footloose working” are decisive trends in
1
our time, enabled by increased mobility, communication and virtuality. Mobile information
and communication technologies (ICTs) are rapidly diffusing into everyday working life.
Mobile phones are ubiquitous and provide more and more technical opportunities.
Notebook computers allow Internet and intranet access as well as e-mail sending and
2
receiving from home and from customers’ premises and during journeys. Special mobile
devices for delivery workers and outside agents facilitate business processes such as
orders and subscriptions. There appears to be a trend towards “anywhere-anytime,
3
natural interactions with a universe of IST applications and services“ in working life which
4
means that working from just anywhere becomes a reality for more and more people.
The expectations regarding economic and social benefits from mobile work with ICTs are
high. As Commissioner Erkki Liikanen says: “New patterns and organisations of e-work,
enabling greater flexibility and more opportunities for people to work near home in their
local communities, will increase business efficiencies, improve the balance between work
and private life, reduce the need for work-related travel, and re-balance regional
5
development in Europe.” However, in practice the implications of mobile ICT work may
be very ambiguous. In order to design a beneficial mobile society, there is a need to
consider related issues: What types of mobile work should be distinguished? Which ICTs
facilitate mobile work in what way? What impacts does mobile work have on economic
and societal spheres such as employment, business performance and individual life?
What political implications does a trend towards e-mobility have?
The intention of this report is to present a structured overview of some of the most
important aspects relevant for mobile work in the Information Society, not to focus a
single issue or to test hypotheses. Chapter 2 deals with definitions of mobile work that
can be used to analyse mobile work issues and provides statistical background
information of mobility. Chapter 3 provides an overview of technological means for mobile
ICT work, discusses possible impacts and elaborates on industry examples of mobile ICT
work. The economic and social implications touched in this chapter do not claim to be allinclusive. For example, impacts on mobile workers’ health are not discussed. Chapter 4
6
presents five brief case studies on mobile work with ICTs in different EU countries.
Finally, the conclusions and policy implications are formulated in chapter 5.
The main part of this report is based on a literature analysis. Mobile work is not yet a field
with a distinct literature. Most of the sources used for this report are from the mobile

1
2

3
4
5
6

See Gareis (2002), p. 1.
This piece of work was accomplished on a portable computer at various empirica desks, at two home
workplaces, in a Thalys between Brussels and Bonn, and in a patient room at Bonn University Hospital.
Liikanen (2001).
Gareis (2002), p. 1.
Liikanen (2001), p. 17.
The author gratefully acknowledges the contributions from five mobile workers who provided the input for
the case studies.
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business, mobile commerce and telework literature. Due to the vast amount of literature
available in these fields, this report can only present selected findings. The value of this
report is supposed to be breadth rather than depth.
This report represents the first of two STAR issue reports on mobile work in the
Information Society. The second report deals with findings from selected European
surveys and highlights several issues discussed in this report.
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Basic considerations about mobile
work

2.1. Definitions for an only apparently simple term
Five types of mobile work
“Mobile work” is a simple term and everyone may immediately think of certain kinds of
mobile work he or she does from time to time. Mobility at work goes without saying.
However, there is no agreed definition of mobile work in social and economics research.
The European IST project SIBIS defined mobile workers as employees who, in the last
four weeks, spent any of their working time away from home and from their main place of
7
work, e.g. on business trips, in the field, travelling or on customer’s premises. A further
example is the Giga Information Group that defined mobile workers as those working
8
away from the desk for at least 50% of their time.
Consequently, a well-defined typology is helpful for an analysis of the economic and
societal implications of mobile work and such a typology is not straightforward. Mobile
work is defined here as work implying to move between different locations. Within the
framework of STAR, five types of work were identified, distinguished by an increasing
level of detachedness of the workplace from a fixed place:
(1) “On-site movers”: work requiring movement around a certain site.
(2) “Yo-yos”: occasionally working away from a fixed location.
(3) “Pendulums”: alternate working at two different fixed locations.
(4) “Nomads”: working at changing fixed locations.
(5) “Carriers”: working on the move transporting goods or people.
Since the definition of mobile work chosen here refers to alternating locations, the term
“multi-location work” can also be used to describe this phenomenon. While “mobile” work
stresses the ability to move workers and tools, “multi-location” work has a connotation of
being able to work at numerous different places. However, the term “multi-location” does
not completely suit the carrier type.
“On-site movers”
“On-site movers” are working on a certain site but have to move around or back and forth
for certain purposes (as illustrated in figure 2-1). Examples are farmers harvesting their
land with a tractor, security agents walking around and watching sites, materials drivers in
manufacturing companies, and hospital doctors visiting patients.

7
8

See SIBIS (2002), p. 55.
See Moran (2002), p. 6.
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Figure 2-1: Examples of the on-site moving type of mobile work

Moving on fixed workplace with delivery base

Moving on fixed workplace (farmer style)

Source: empirica

This is a very basic level of mobility because almost everyone moves around his or her
working site at some time of the day, so everyone can be considered a mobile worker in
this sense. However, there are certain kinds of professions that are very immobile even in
the on-site moving sense: e.g., call centre agents, receptionists, and supermarket
cashiers. For the purpose of this report, on-site moving work that implies the use of
communication technologies or that may be facilitated by them is of particular interest.
“Yo-yos”
The definition of the yo-yo type of mobile work refers to a fixed location as a reference
point that is left for a certain time to work elsewhere (see figure 2-2). This type is
generally thought to be the second most prevalent one.
Figure 2-2: The yo-yo kind of mobile work

temporary
workplace
Fixed main
workplace

temporary
workplace
Source: empirica

Almost every employee may leave the workplace for meetings, customer visits an the like
from time to time. Thus almost everyone can be considered a mobile worker. Examples of
the yo-yo kind of mobile work are work on business trips (e.g., taking part in a meeting in
a foreign town), in the field (e.g., face-t o-face interviews for scientific research), when
travelling (e.g., writing reports while sitting in a train), on emergency service (e.g., firemen
and emergency physicians) and at customer’s premises (e.g., ICT developers visiting
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potential customers). Less common professions such as astronauts and deep-sea divers
can also be included here. When temporarily leaving the workplace, ICTs may allow to
keep in touch with headquarters and to carry a “mobile bureau” for remote work.
“Pendulums”
The pendulum type of mobile work includes work with two fixed work locations such as
the employer’s premises, a home office or a client’s premises, between which the workers
alternate (see figure 2-3). The pendulum type includes the classical telework: work being
carried out at a distance from where its results are used, implying computer use, and the
use of telecommunication for electronically exchanging work results and messages with
9
colleagues, superiors or external agents such as clients. Since there is no dedicated
literature on mobile work, some of the following discussion is based on telework research
findings. However, since telework has been discussed elsewhere in detail, this kind of
10
mobile work is not at the core of the following discussion. Only those teleworkers who
exclusively work at home or at another location away from the employer’s premises are
not considered mobile workers. According to survey findings in the framework of the EU
research project Statistical Indicators Benchmarking the Information Society (SIBIS), this
is only 3% of EU teleworkers.
Figure 2-3: Example of the pendulum type of mobile work

Fixed
workplace
A

Fixed
workplace
B

Source: empirica

“Nomads”
The nomad type of mobile work refers to people who constantly move from one location
of work to another (see figure 2-4). The number of work locations is more than two,
otherwise they should rather be classified as pendulums. They may or may not have
headquarters. Several kinds can be distinguished according to the time the workers
spend at a certain location. Field sales forces such as in the insurance business may visit
many customers a day and could also be considered to be “nomads” in a wider sense.
Others may change the enterprise where they work after some days or weeks or months.
11
Apart from this modern kind of “white collar nomads” there are rather traditional kinds:
Cattle nomads moving with their herds from one place to another can be included in this
group as well as circus performers who travel around in the country to perform.
9
10

11

Definition similar to SIBIS (2002), p. 48.
See for example SIBIS (2002), p. 47 – 62, with an up-to-date discussion of telework in Europe, and Gareis
(2002).
This term was used in a study on the “Elusive Office” by empirica (1990).

Mobile Work – July 2003

5

Mobile work in the Information Society

empirica

Figure 2-4: The nomad type of mobile work

Fixed
workplace
A

Fixed
workplace
B

Fixed
workplace
C

Source: empirica

In a broader sense, switching to different locations after a longer time (e.g., managers
moving to a different subsidiary every other year or diplomats who have to move to a
different country after some years) could also be considered as “nomadic” mobile
workers. The more frequent the location of work changes, the more useful may be the
application of mobile ICTs because a frequent change of locations does hardly allow to
set up fixed facilities.
“Carriers”
The definition of the carrier type of mobile work refers to personal or commodity
transportation involving continuously moving from one place to another (see figure 2-5).
Examples are jobs such as train conductors and ticket collectors, airplane stewardesses,
sailors as well as taxi and bus drivers. A sub-category of “deliverers” has a base where
they collect goods and then deliver them, e.g. postal delivery workers and home delivery
drivers. The carrier type usually implies the use of a specific vehicle but workers such as
postal workers may do without.
Figure 2-5: The carrier type of mobile work

Moving
workplace

Destination A

Moving
workplace

Moving
workplace

Destination B

Destination C

Source: empirica

Mobile Work – July 2003

6

Mobile work in the Information Society

empirica

Criteria to distinguish types of mobile work
In order to point out differences between the five types of mobile work more clearly, they
can be categorised according to various characteristics. The explanations of the criteria in
table 2-1 are tentative, particularly the distinction between the three types of nomads.
Table 2-1: Criteria to distinguish types of mobile work
Yo-yos
Occasionally
working away
from a certain
location
Businessmen
visiting
customers,
emergency
physicians

Pendulums
Alternate
working at two
fixed locations

Nomads
Working at
changing fixed
locations

Carriers
Work on moving
goods or people

Teleworkers
alternating
between
employers’
premises and
home office

1) Short-term:
field forces
2) Medium-term:
IT freelancers
3) Long-term:
diplomats

Train
conductors,
deliverymen

At least two,
usually multiple

At least two,
usually multiple

Two (constitutive More than two
criterion)
(constitutive
criterion)

Yes, due to
limited range
Does not apply work takes place
at headquarters
Harvesting
farmer: while
moving.
Physician: at
destination
Usually not

Yes,
Yes (constitutive May be
headquarters
criterion)
Yes (constitutive Yes
May be
criterion)
May be both;
work at
destination is
reason for
moving
Depends on the
jobs to do

May be both,
Usually only at
predominantly at destination
destination

Confined
premises
(constitutive
criterion)
Small, can often
be done by foot

Not necessarily

Not necessarily

May be large,
often vehicle
required

Usually not more 1) not large
than a few
2) may vary
kilometres
3) may vary

May vary

May vary

May vary

Time spent to
move between
work locations

May vary

May vary

May vary

Time spent at a
certain work
location if not
moving

May vary

May vary

May vary

Definition

Examples

Space criteria
Number of work
locations

Recurrent work
locations?
Headquarters
where to return
Work while
moving or at
destination?

Could work be
done at fixed
location / without
changing
location?
Limitation of
work area

Distance
between work
locations
Time criteria
Frequency of
changing the
location (time
spent at a work
location)

On-site movers
Work at varying
locations at a
certain site
Hospital
physicians,
farmers

Usually yes, but
productivity
gains through
changing
locations

Usually not or
only with
reduced yield
(e.g., insurance
consulting on
the phone)
Not necessarily

1) several times
a day
2) several times
a year
3) several times
in some years
1) not more than
a few hours
2) may vary
3) may vary
1) not more than
a few hours
2) not more than
some months
3) not more than
a few years

Multiple; if the
vehicle is
considered the
work location it
may be only one
Usually, but not
necessarily
Usually yes

While moving
(constitutive
criterion),
may be also at
destination
No (constitutive
criterion)

Usually confined
to
predetermined
destinations
May be different

Constantly
(constitutive
criterion)

May vary

Usually short,
maybe not more
than a few
minutes

Source: empirica. “Constitutive criterion” = criterion distinguishing this type of mobile work from other types
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The fairly large number of criteria confirms that mobile work is a complex phenomenon.
The basic criteria are space and time which can be further specified. Space criteria
include:
• the number of locations, which is a constitutive criterion for pendulums (not more than
two) and nomads (more than two);
• recurrent work locations, which is a constitutive criterion for pendulums;
• headquarters where to return, which is a constitutive criterion for yo-yos;
• work while moving or at a destination, whereby work on moving is a constitutive
criterion for the carrier type of mobile work;
• work could be done at a fixed location respectively without changing locations, for
example by video conferencing instead of meeting physically, whereby it is a
constitutive criterion for the carrier type of work that this does not apply;
• limitation of work area which is a constitutive criterion for on-site movers who work at
confined premises;
• distance between work locations which has different specifications in the five types
but is not a constitutive criterion.
Time criteria include frequency of changing the work location respectively time spent at a
certain location, time spent to move between locations and time spent at a certain
location if not moving. Time criteria are not as many and as important as space criteria.
Only the frequency of changing the work location is a constitutive criterion, namely for
carriers who move constantly.
The five types of mobile work presented here do not exclude one another. Some workers
12
may perform many types of mobile work in a certain period of time. For example,
alternate teleworkers (pendulums) may visit meetings from time to time (yo-yos) or work
in two different offices at their employers’ premises (on-site movers).
Intersection of mobile work and ICT work focused in this report
In the context of this report, the subject is how ICTs impact on mobile and multi-location
work. All types of mobile work presented above are influenced by the use of modern
ICTs, as it was briefly explained. While the framework of this report does not allow to
analyse the implications of ICT use for all types of mobile work in detail, the
considerations in the following chapters will refer to the various types of mobile work.
“ICT work” in the sense of “ICT-supported work”, which is the focus of this report,
comprises work practices making use of ICTs to increase efficiency, flexibility in time and
place and the sustainability of resource use. ICT work includes the use of hardware tools
such as notebooks and mobile phones as well as software applications such as e-mail
13
and the Internet. The “new ways of working” to be analysed in this report refers to this
broad understanding of mobile ICT work covering the full range of applications and the
implications of mobile work in the Information Society.
12

13

Professional soccer players are an example of a group of workers who perform almost all of these types:
playing on a field they are on-site movers, going to an away game they are yo-yos, alternating between one
playing field for training and one for playing matches they are pendulums, and changing their team after a
few years makes them nomads.
See chapter 3.1 for details on ICT use for mobile work.
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Figure 2-6: Mobile ICT work as the focus of interest in this report
ICT Work

Mobile Work

Mobile ICT Work

Telework

Source: empirica

Mobile work and telework, as described above, may or may not be particular kinds of
mobile ICT work in this sense. Some mobile work is done without using ICTs at all, and
some telework is done at only one fixed location. What is of particular interest in this
report is the intersection of mobile work and ICT work, including some forms of telework
(see figure 2-6).
Mobile work and flexible work
Mobile work is not the same as flexible work. Mobile work can be regarded as a particular
kind of flexible work in terms of short -term flexibility in space. Other kinds of work
flexibility include flexibility in time (e.g., shift workers), wage (e.g., accepting a job paid
lower than the previous one), skills (e.g., taking a position that requires further training or
lower qualification), type of employment (part time or full time, employed or selfemployed) or departments of an enterprise (e.g., switching from front office dealing
directly with customers to back office dealing only with customer data).

2.2. A statistical picture of mobility in the EU
Transport levels
In statistical terms, mobility can be described by measuring the level of use of various
means of transport. Both goods and person transport have increased enormously in the
past 30 years. Considering passenger transport, the amount of passenger kilometres
travelled in the EU more than doubled from 2,142 billion in 1970 to 4,839 billion in 2000
14
(see figure 2-7). This increase is mainly due to the increase in car use which increased
by 16% from 1,582 billion passenger kilometres in 1970 to 3,789 billion in 2000. The
figures do not distinguish between private and business use, so that the proportion of
passenger travel related to mobile work cannot be pointed out.

14

See Directorate-General of the European Commission for Energy and Transport (2002), 3.5.2.
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Figure 2-7: Evolution of passenger transport in the EU 1970 – 2000
In billion passenger kilometres
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Source: Directorate-General of the European Commission for Energy and Transport (2002), 3.5.2

Figure 2-8: Evolution of goods transport in the EU 1970 – 2000
In billion tonne kilometres
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As regards goods transport, road and sea transport experienced the most significant
increases: road transport from 487 billion tonne kilometres in 1970 to 1,348 in 2000 and
intra-EU sea from 472 billion tonne kilometres in 1970 to 1,270 in 2000. Railway goods
transport was the only mode to decrease slightly: from 282 billion tonne kilometres in
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1970 to 249 in 2000 (see figure 2-8).
carrier type of mobile work.
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This development likely implies an increase in the

Employment growth in mobility-related sectors
Employment in several mobility-related sectors provides insight into some facets of a
picture of the employment impacts of increasing mobility: transport equipment
manufacturing, tourism, transport services, and post and courier activities.
In manufacture of transport equipment (NACE 34 – 35), employment grew moderately by
0.7% from 1996 to 2000 which was more than in the manufacturing sector on the whole
(0.3%) but fell by -1.2% from 1991 to 2000 which was almost the same as for the whole
16
of manufacturing (-1.1%). Thus employment in this sector does not reflect increasing
mobility.
The tourism sector comprises several sub-sectors of which hotels (NACE 55.1),
restaurants (NACE 55.3), bars (NACE 55.4), as well as activities of travel agencies and
tour operators and tourist assistance (NACE 63.3) are most relevant for mobile work,
namely of the yo-yo and nomad type. As regards travel agencies and tour operators, EU
17
employment grew strongly by 31% from 289,200 in 1995 to 379,500 in 1999. The
figures provided do not distinguish between private and business use, so that the relation
to mobile work cannot be determined.
The transport services sector (NACE 60 – 63, excluding 63.3), comprising services by
railways, road, sea, inland water, air, and other auxiliary transport activities, experienced
18
high growth as well. From 1995 to 1999, the number of employees grew in almost all
countries for which consistent data are available. The largest growth (43%) took place in
Spain, from 483,100 in 1995 to 692,500 in 1999. This represented a growth of the share
in total employment from 3.6% to 4.6%. Other countries also recorded high employment
growth rates (Sweden: 38.5%, Portugal: 31.4%, Finland: 26.7%). Only in Ireland did the
level remain almost the same (-0.1%). Within the transport services sector, various
developments have occurred. In all countries a decline took place in railways, while road
freight transport increased in all countries. Auxiliary transport activities – including cargo
handling and storage, other supporting activities, and activities of other transport
agencies – grew in all countries except Denmark and Ireland.
Employment in EU Member States’ postal activities declined from 1990 to 2000 by over
160,000 persons to 1.2 million in 2000. This was still almost 50% higher than the number
of employees in the US, where the number of employees increased slightly from 1990 to
19
2000. The strong reduction in EU postal activities employment may be related to the

15
16
17

18

19

See Directorate-General of the European Commission for Energy and Transport (2002), 3.4.2.
Eurostat structural business statistics data, see Eurostat (2002), p. 260.
Excluding Greece for which no data are available for 1999. See European Commission Directorate-General
for Energy and Transport (2002), table 3.1.4. 1995 data provided directly from this Directorate-General.
Data in this paragraph taken from European Commission Directorate-General for Energy and Transport
(2002), table 3.1.4.
See Eurostat (2002), p. 415, quoting data from the UPU. For Ireland and Finland, 1991 data instead of
1990; for Italy and the US, 1999 data instead of 2000; for Sweden, 1996 data instead of 2000.
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privatisation of post companies. Part-time work increased considerably from 15.6% in
20
1990 to 18.4% in 2000 in the EU post activities.

2.3. Drivers of mobility
Economic, social and political developments increasing mobility
The reasons for the increased goods and person transport activities and the associated
increase in mobile work are manifold and intertwined. From a micro-economic point of
view, increasing mobility is largely caused by a change in relative prices, that is, the
preferences of actors in enterprises, private households and state agencies change
because some goods become cheaper and others become more expensive. The
following drivers of mobility can be related largely to such changes in relative prices:
• Increased market transactions: The organisation of the production process has
changed towards greater parts being executed as market transactions instead of
intra-organisational movements of goods and information. Collaboration and network building between independent enterprises have increased. A higher number of
employees spend more time collaborating with external parties. This implies more
21
frequent travels and more time spent on travelling.
• Enhanced customer orientation: Value chains have been redesigned according to
what customers ask for. As a consequence, “enterprises have increasingly adopted
more flexible production systems, whereby transport services have become an
integral and essential part of the production process. This is, for example, the case
with just-in-time production systems, where input deliveries are made in close coordination with production schedules, leading to more frequent deliveries of smaller
quantities of materials.” Just-in-time production is transferring the warehouse onto the
roads in order to respond more quickly and adequately to the demands of the
22
customers.
• Business and housing relocation: Businesses have been relocated “away from city
23
centres, towards major transport arteries.” At the same time, “urban spread has
24
boosted the demand for commuter services.”
• Decreased transportation costs: Transportation costs have become cheaper, most
notably for airplanes.
• Reduced travel time: Improved technology (other than ICTs) allows to move faster
from one place to another, notably by high-speed trains.
Market liberalisation and freer international trade concepts that are penetrating the world
economy (macro-economically) are also important factors. This has been closely related
to political developments such as the breakdown of the iron curtain between Western and
Eastern Europe and the completion of the Internal Market in the European Union. The
globalisation of world markets has contributed to increase demand for international freight

20

21
22
23
24

See Eurostat (2002), p. 415, quoting data from the UPU. For Germany and Italy, 1999 data instead of 2000;
for the Netherlands, 1996 data instead of 2000; not data available for Denmark.
See Gareis (2003), p. 2.
Gareis (2003), p. 2.
Eurostat (2002), p. 339.
Eurostat (2002), p. 339.
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and passenger transport. An increase in real income leading to an enhanced demand of
services in general and travel services in particular is a further explanation. Cultural
developments in society and business also impact on mobile work. For example, an
increase in dual career and income households with partners who work at distant
locations drives the need for mobility and may increase the level of work in public
transport facilities.
Possible effects of ICTs on the level of mobile work
A crucial question for this report is: To what extent are ICTs drivers of mobility and mobile
work? An analysis of this question can start with a reflection on the problems of mobile
work without ICTs. Mobile work can cause a number of problems related to an interrupted
communication flow between the mobile worker and colleagues, superiors and
customers. Mobile workers who are co-operating with a fixed-location basis are separated
from on-going business processes, resources, infrastructures and face-to-face
25
communication opportunities.
In a situation of labour division, the problem of
26
assembling the results of work from different workers arises. Typical problems that may
arise from mobile work without ICTs are the following:
• Non-accessibility: the mobile worker is not or only to a limited extent reachable.
• Unknown location: the current location of the mobile worker may be unknown (which
may be particularly important for emergency medical services and forwarding
agencies.
• Limited ability to carry resources: The ability to process information may be limited
because only a limited amount of paper files can be carried.
• Limited resource access: The access to databases, secretary services and other
resources at fixed locations may be limited.
• Media breaks: The detachment from on-going business processes may cause media
breaks between the fixed and the mobile part of the value chain, leading for example
to data collected electronically on-site and data collected by hand writing while being
mobile.
ICTs may reduce these problems of mobile work significantly. Some kinds of work could
not be accomplished at all on the move until a few years ago. Writing documents and
analysing data requiring a machine was not possible on journeys until portable computers
were created to do such work while sitting in a train or in the premises of a distant
customer enterprise. ICTs can facilitate, enable and increase mobile work in several
dimensions: time, space, and weight. Examples of the facilitator role include:
• Location independence: Mobile phones allow instant communication when the need
for it arises, independent of the location. Without a mobile phone, one would have to
search a public phone or, in case the worker is another’s premises, ask to use
someone else’s phone. In case of the carrier type of mobile work, mobile devices for
example for printing train tickets increase work flexibility. Tickets do not need to be
bought at the station counter.

25
26

See Schulte (1999), p. 22.
See Schulte (1999), p. 22.
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Weight reduction: ICTs may reduce the weight of work material. For example it may
be easier for a physician who visits patients in a hospital to carry a PDA with digital
data than a large file with paper documents.
Instant information retrieval: While on a journey, mobile phones allows one to retrieve
information such as restaurant guides and hotel finders.
Swifter data processing: ICTs allow a more efficient way of data processing and, as
an ideal situation, a data flow without media breaks. Mobile devices for commodity
drivers may allow them to take new orders at the customers’ site immediately. At the
headquarters the order may be directly transferred to the company’s computer-based
order and logistic system.
Cost reduction: The possibility of booking exclusively through the Internet has opened
new business models such as cheap flights, thereby increasing the numbers of
mobile workers in the form of airplane personnel and passengers doing business
flights.

However, there is also a potential to avoid or inhibit mobile work due to the use of ICTs:
• Avoider: Video conferencing technology may make trips unnecessary. Complex
documents such as construction drafts that used to be presented and discussed in
meetings can be circulated and discussed through the Internet, thereby reducing the
need to convene personally. Internet financial services such as online banking or
online concluding of an insurance contract make it unnecessary to go to a physical
bank or insurance agency. In home care, remote interaction with old, ill or
handicapped people via ICTs may allow to come by the clients personally, thereby
reducing trips.
• Inhibitor: E-mails and other kinds of Internet messages replace common paper letters
and parcels, reducing the need for transportation services and thus the importance of
the carrier type of mobile work.
By and large there are likely to be more opportunities to increase mobile work than to
27
substitute mobile activities by ICTs. However, this is a tentative suggestion that would
be worth while to be analysed thoroughly in further studies, for example with quantitative
models. In the following, it cannot be taken for granted that the availability and use of
ICTs increases the level of mobile work in terms of kilometres travelled while on the job.
In any case ICTs impact on the characteristics of mobile work and its implications.
Future expectations of ICT impact on mobility
A 2002 survey by Telefonica on the prospects for Information Society developments,
covering 720 experts from Europe, the US and Asia, included expectations of ICT impact
on mobility in general and work mobility in particular. 40% of the respondents expected
28
that the time devoted to travelling will increase due to the use of the Internet. This was
the highest level attributed to 14 pre-formulated answering options, followed by work
volume (30%) and telephoning. According to the authors, the reasons may be that it
becomes easier to plan journeys, that is, to check transportation schedules and
accommodation opportunities. This finding may be interpreted as being inconsistent with
27
28

See for example the assessment by Schulte (1999), p. 162.
See Telefonica (2002), p. 175.
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the answers to a different question: Asked about the changes in employment due to ICT
adoption, only 9% of the EU experts expected time devoted to travel to become greater
29
and 31% expected it to become lower. Thus the “yo-yo” type of mobile work was not
expected to increase.
Geographical mobility was expected to experience much larger changes: two thirds of the
US experts and almost half of the European and Asian experts predicted great changes.
This corresponds with a result from another question where almost half of the
respondents expected geographical mobility to become greater due to the adoption of
ICTs in the EU and only 7% expected geographical mobility to become lower. Thus the
nomad type of mobile work was assessed to increase due to ICTs.
These findings show, firstly, that expectations on the impacts of ICTs on mobility are not
straightforward, and, secondly, that it is important to distinguish between different types of
mobile work.

29

See Telefonica (2002), p. 218.
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Current trends of mobile work in the
Information Society

3.1. The technological basis for mobile ICT work
3.1.1.

Overview: devices, infrastructure, automotion and security

The core of mobile ICT work is formed by electronic devices allowing work at varying
locations or while travelling. Public infrastructure that facilitates the use of mobile devices
or the use of fixed ICTs that can be used by mobile workers is a further issue, as is
mobile ICTs in automobiles. Finally, mobile ICT work involves security issues. Figure 3-1
presents an overview of mobile ICT work technology.
Figure 3-1: The technological basis for mobile ICT work
Mobile ICT work technology
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Source: empirica

Devices, infrastructure, automotion and security are issues for work as well as for private
use. In the following, ICTs are discussed to the extent that they are important for work.
Considering the depth and breadth of technical developments in the field of mobile
30
applications, only a summary can be presented.

30

For details of current wireless and mobile technology developments see EITO (2003), pp. 132 – 157.
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Mobile ICT work devices and applications

Mobile telephone
Within a few years the mobile phone has become a device used by the majority of people
in all European countries. Only around 5% of Europeans used a mobile phone in
31
December 1995, while more than 70% were using a mobile phone in December 2001.
The largest increase in the number of mobile phone users took place in 2000, and there
has been a stagnation towards the end of 2001. Since 2001 the number of mobile lines
32
exceeds the number of fixed lines in Europe.
The EU Member States with the largest mobile phone penetration rates are Italy (87%),
Portugal (85%) and Finland (83%), while the levels are lowest in France (61%), Denmark
33
(67%) and Germany (68%). In a worldwide comparison, the EU is the leader in the use
of mobile telephony, leaving behind the high developed Asian countries of Japan, South
34
Korea and Singapore (60%) as well as the US (45%). Europe’s leadership is due to the
introduction of the GSM system in 1997 that led to exponential growth of mobile phone
use in Europe. Western Europe is considered the world’s most homogenous region in
terms of wireless network technology.
Latest generation mobile telephones offer many more applications than usual
35
interpersonal phones supporting voice communication. Short message services (SMS)
have become very successful and are used particularly by young people. SMS shows
how difficult foresight on technology use is because they were originally only offered as a
by-product. Further applications include multimedia messaging service for mobile
telephony, payments (instead of the credit card), games and entertainment, alerts,
banking and finance, location services, local information, shopping, remote control of the
house and tele-surveillance. All these functions appear to be more suited to private than
business use. However, SMS can be used to exchange silent messages in business
meetings, and UMTS is expected to allow video conferences on the mobile phone which
could be a valuable application for business purposes.
Due to the success of the SMS technology, current efforts are being made to enhance
SMS through MMS Multi Media Messaging technology allowing sending and downloading
photographs, music clips and sound bites. Photograph sending may be useful for
business purposes such as damage documentation in the insurance industry. So far the
MMS technology is not yet widely used. This may be due to the facts that the user needs
to buy special phones, pay much more than for SMS, cannot be sure that the multimedia
messages arrive free of errors, and cannot send such messages to any network.
Data processing capabilities and Internet access incorporated in further generations of
36
mobile phones may produce new increase in voice connections, as occurred in Japan.
Decreasing size, new data display technologies and stronger batteries may further
31
32
33
34
35
36

See Telefonica (2002), p. 65, referring to data by EMC, Grupo Informa.
Telefonica (2002), p. 76, referring to EITO (2002) data.
Mobile subscribers per 100 inhabitants in 2001, see EITO (2003), p. 77.
See Telefonica (2002), p. 86.
The following list is taken from Telefonica (2002), p. 176.
See Telefonica (2002), p. 76.
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develop the mobile phone technology. There are barriers however. A speaker at the
Göteborg conference on e-mobility was anxious about a “European 3G Paradox”: The
third generation mobile phone standard, considered to be a key mechanisms to make
Europe the most competitive and dynamic knowledge-based economy in the world, has
been “subjected to highly fragmented licensing and market conditions by Member States”.
37
The danger is that this could become a new obstacle to European integration.
Multimedia features can connect the mobile phone to the Internet, allowing services such
as bookings or online shopping. However, at the time of writing, the applications are quite
expensive, offer only a limited number of services, and the stability of connections is not
always satisfying. Mobile commerce enabled by the WAP technology was overvalued and
led to disappointment among customers as well as suppliers. The unsuccessful launch of
technologies such as WAP has led to reproaches to the ICT industry that it “too often
38
markets technologies itself, rather than its benefits for users”. Paid SMS information
about news such as commerce or sports is one of the few well-functioning businesses in
m-commerce.
“Small and light-weight” have been the most important criteria when purchasing a cellular
phone for a long time. While light weight is favourable for mobile workers, the phones
became smaller and smaller, to some extent limiting their usability for commercial
applications:
• The small size of the display allows only a few lines of text and only a limited display
of graphics and colours.
• The keyboard is designed for typing in numbers rather than text. Although word
recognition software is integrated, entering an e-mail or Internet address can be an
arduous task.
• The software is pre-designed by the producers and cannot be modified by the user.
The possibility to apply open source software could enable users to adjust the
software to their requirements.
Portable computers and mobile Internet access
The recent generations of portable computers are as powerful as their large counterparts
and allow to carry a mobile bureau while on the move on site or on travel. The
disadvantages that come along with the comfort of portability is the discomfort of small
keyboards, small screens, the need to reload the battery and the lack of hardware such
as a powerful printer. Hardware such as scanners, burners or, in some cases, even disk
drives needs to be plugged in externally. The battery has been a problem in earlier
generations, but modern portables allow to work for five or six hours before requiring to
be plugged to a socket again.
Remote Internet access from one’s own computer allows one to be familiar with the
devices and to have a minimum of limitations on comfort. Internet access from portable
computers may be useful, e.g., for field forces who want to draw the most recent product
or customer data from their company’s intranet or to check the e-mailbox prior to an
37
38

European Commission, Information Society Directorate-General (2001), p. 10.
Hayward (2002), p. 7.
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appointment with a customer. The following mobile applications extend the reach of the
39
existing Internet and support mobile work:
• Mobile Sales Force Automation (MSFA): including account management, team
selling, territory management, and sales history.
• Mobile directories: a database facility used to store and manage an enterprise’s
information, including user accounts, network settings, and operating system
facilities.
• Mobile collaboration: enabling groups to work together by sharing information and
processes through integrated and stand-alone applications across a wireless data
network.
• Mobile customer support: mobile applications designed to enhance the management
of relationships with existing external customers including problem tracking, customer
history, and incoming call management.
Mobile Internet access is not only an issue for people who are travelling but also for
mobile work of the on-site type. Intranet linkage may be very convenient in the case of
moving one’s notebook from one office to another. The Wireless Local Area Network
(WLAN) technology allows such opportunities. Data access is possible at a distance of up
to 100 meters, and the current development is to allow a speed of up to 50MBit/s.
The majority of experts consulted in the Telefonica 2002 survey assumed that mobile
Internet applications will increase in the coming years. 86% predicted an increase in
mobile connections to intranets, 73% an increase of teleworking. Remote supervision,
location services and mobile Internet browsing were also expected to increase in the near
40
future.
Personal Digital Assistants
Personal Digital Assistants are pocket-size portable computers with the functions of
appointment planning, directories, to-do-lists, simple text processing and table calculation
programmes as well as information databanks. They were developed from so-called
41
organisers that were only used for appointment planning and task management.
Standard applications are also as SMS client, Internet browser, e-mail client, and WAP
browsers. The storage capacity has become so large that almost any kind of software can
be used. The possibility to connect the PDA to a personal computer is vital to be able to
synchronise addresses, phone numbers or e-mails. A common means of data entering is
a touch-sensitive display that allows one to write letters or displays a virtual keyboard.
Like their big brothers, the personal computers, PDAs need an operating system.
Whereas portable computer systems are strongly dominated by Microsoft Windows, the
market for PDAs is more diverse, with Palm Computing holding the largest market share.
The market for PDAs appeared to be rather saturated at the time of writing, with a
reported decline in demand from 2001 to 2002.

39
40
41

Examples quoted from EITO (2003), p. 37.
See Telefonica (2002), p. 181 – 182.
See Wiecker (2002), pp. 413 – 417 for a discussion about current PDA technology.
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In order to use the PDA for e-mails and m-commerce it needs to be connected to a
mobile network device. The mobile phone can be used for this purpose by linking both
devices with a cable. The Bluetooth technology developed in 1998 allows a cable-free
transfer of data between wireless end devices within a distance of ten meters. However,
communication problems are still a frequent nuisance. The different providers offer a
variety of standards for linking PDAs to a mobile phone. A recent development is the
smartphone technology that combines PDAs and mobile phones in one device in order to
minimise the device park of mobile phones, PDAs, portable computers and cable salad.
In everyday work life PDAs have become an important means for many business people.
They are not only useful for general work organisation but also for particular purposes:
Customer advisors in department stores may check via their PDA which cloths are going
to arrive in the next delivery; mobile care staff can transfer data from a blood sugar
measuring devi ce to a PDA and restore them. An advantage of PDAs over notebooks is
the time notebooks need to be booted up. However, although PDAs offer a number of
substantial functions they are not yet mature and they are not so well-integrated in the
42
ICT landscape as notebooks.
Industry-specific mobile devices
In many industries the use of particular mobile devices is common. The following
examples include professions doing work of the carrier and on-site mover types of mobile
work:
• Parcel deliverers use a handscanner to let the receiver indicate the receiving of the
good.
• Commodity drivers use a mobile data collection device to take new orders from a
customer.
• Conductors can issue tickets on a train with a handheld device that calculates prices
and prints tickets.
• Physicians use pagers to be informed about incoming calls or emergency cases.
• Lone workers on large industry sites who control the condition of machines and
facilities can carry an emergency device that informs a task office immediately about
accidents, e.g., in case of chemical emissions that causes suffocation. As soon as
the heartbeat or the breathing of the lone worker falls below a certain level, the
43
mobile security device sends an emergency signal to the task office.
Future developments
In the preceding paragraphs, ICT devices were discussed as separable types. However,
technology integration is one of the most important ICT trends. One mobile device may
allow the full range of communication opportunities in the future. For example, the
California-based firm Danger has developed a handset named “hiptop” that combines
voice, messaging, e-mail, gaming and Internet access as well as a built-in digital
44
camera. For mobile workers this may reduce the number of devices to be carried.
42
43
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See Wiecker (2002), p. 418.
This device developed by the Swedish firm Attendo Systems is sought to be introduced to the European
market.
See Hayward (2002), p. 7.
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Considering a 2002 Telefonica expert survey, the latest generation mobile phones are
expected to become the second most important household terminal for interactive
multimedia applications in Europe by 2005, with the personal computer continuing to be
45
the most important terminal. There are variations by country. While the Nordic countries
(Sweden, Finland, Denmark), the Netherlands and Belgium, the UK and Ireland as well
as Portugal and Spain expect a predominance of the personal computer, central
European countries (Austria, France, Germany, Luxembourg) as well as Italy expect a
similarly high level of both personal computer and mobile phone use. Greek experts
expect mobile phones to be more important than PCs as multimedia terminals.

3.1.3.

Public infrastructure for mobile ICT work

Public Internet Access Points
Public Internet Access Points (PIAPs) allow workers to surf the WWW and to check emails at places such as Internet Cafés, hotels, libraries, trade exhibitions, cafeterias, train
stations or airports. PIAPs may be cable-bound or wireless and be important for those
mobile workers who do not have wireless Internet access in their portable computer or
who do not carry a computer at all. The penetration of PIAPs in Western Europe is small,
46
with an average of one PIAP per 16,000 inhabitants. It appears that the opportunities for
this technology are not yet exploited.
Wireless PIAPs
Public Internet access can also be provided by WLANs. Many airports and hotels offer
WLAN, and the number of restaurants and cafés offering WLANs is increasing. For
example, downtown Vienna is reported to be almost completely provided with wireless
Internet access, joining the so-called “hot spots” to form a “hot zone”. In the US, cities
such as Athens (Georgia) and Long Beach (California) offer wireless areas comprising
whole street blocks to citizens and tourists. Wireless Fidelity (WiFi) could become a
serious competitive technology to UMTS, because WiFi requires little investment volume
and no licensing fee. It has a faster data transfer speed and is an international standard.
The most important advantage of UMTS is said to be that a moving user is automatically
passed on from one radio cell to another.
However, there is still uncertainty about the viability of WLAN business models. Dialling in
and invoicing may not always be easy. Up to now, WiFi users often need to register at
each hot spot and buy a voucher for an hour on the Internet. This may be an arduous
procedure for a moving worker who wants to access the Internet at different locations. It
also can be quite expensive. In the future, wireless Internet access may be provided for
free at locations such as enterprises, universities and public institutions, just like they
generally offer toilets and water to their visitors at no extra cost.

45
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See Telefonica (2002), p. 186.
See Telefonica (2002), p. 64.
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ICT use on public transport facilities
Public transport facilities do not necessarily meet the demands of mobile workers. Mobile
phones cannot be used from any location. On trains, tunnels, moving between broadcast
cells or the metal frame of the wagons may make the use of mobile phones impossible or
inconvenient. Wagons may be designed to make mobile phone use more convenient.
Sockets are usually not located at every seat in a train coach so that mobile computer
users rely on the capacity of their batteries.
Airplanes are a typical example of places where Internet access is not possible for
reasons of technical impossibility or for security reasons because the Internet connection
might interfere with onboard electronics. However, there are endeavours to make Internet
access form airplanes possible. For example, Boeing and Deutsche Lufthansa seek to
enable Internet access on all its jets and are running tests. Trains and taxis may enhance
accessibility to the Internet by special endowment with WiFi technology. According
initiatives are currently going on: The central taxi operation in Frankfurt plans to introduce
Internet access in all of their vehicles. Users of public transport may also be offered
schedule information, routing opportunities, news, and traffic information through
electronic devices.

3.1.4.

Automotive technologies

Automotive types and trends
Automobiles are important places for ICT work. Several kinds can be distinguished,
implying different types of mobile work:
• Private, rented, leased or employer-owned cars for individual trips (e.g., private car,
firm car without a professional driver): mobile work of the yo-yo, pendulum or nomad
type.
• Company vehicles rented occasionally for transport with a driver (e.g., taxis, rented
buses): mobile work of the carrier type and – with regard to the individuals carried –
the yo-yo, pendulum or nomad type.
• Company vans used for commodity transport (e.g., carrier vans, removal vans, mail
and parcel delivery vans, home delivery vans): mobile work of the carrier type.
The mobile workers in these cases are the individual drivers, the professional drivers who
may need particular ICTs to communicate with their headquarters, and the people carried
who may need mobile devices.
Wireless communication links from the car are referred to as telematics. Automotive
telematics have not been as successful as expected, and rules and standards are not set.
Automobile producers have had difficulties in this field, and financial implications are
difficult to calculate. The complex value chain of content and service providers and
47
owners as well as network providers implies that partners are also potential competitors.
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However, telematics may become one of the major new IT areas for the automotive
48
industry and create new value chains in industries that are separate today.
The most basic automotion technologies are those for safety and security, traffic
information and navigation, and fleet management. Security and traffic information are
relevant to private as well as work use, while fleet management is directly related to
business and work purposes. A further development is the use of common office ICTs in
cars.
Routing services
A common technology for connecting cars to the surrounding world is the Global
Positioning System (GPS), allowing the car not only to communicate but to “know” where
it is geographically. Recent navigation and routing services on a telematic basis consider
the current traffic situation in proposing a certain route to the point of interest. In this way
traffic disturbances such as daily building sites or accidents can be included in the
proposals, and alternative routes as well as impacts on travelling time can be calculated.
Through so-called off-board navigation, maps can be transmitted to the car and update
49
CD-ROM maps of the on-board navigation type.
Safety and security
50

Safety and security are considered to be the driving forces of car telematics so far. An
example of safety and security technology is airbag deployment notification where the car
automatically sends a message to the call centre if an airbag explodes, including the
identity of the driver, position. The call centre can react immediately and send rescue
51
resources to the accident location. Thus it is possible to save lives by providing
resources as quickly as possible. A further example is breakdown services relying on the
possibility to locate the car using GPS. In case of car theft, it is possible to locate the car
and trace its route.
Fleet management
Companies can use ICTs to improve the management of their fleet, thereby facilitating
52
mobile work of their drivers or of car renters:
• Tracking and tracing: By knowing a van’s location as well as details about loader,
recipient and load, the department manager of a carrier firm can optimise the use of
vans in terms of time and place. Rented cars can automatically alert the headquarters
of the car renter if they leave the defined area.
• Load diagnosis: The carriage can be controlled by ICTs in cases such as cooling
transports for groceries and dangerous loads. If the values for temperature, pressure
or leakages depart significantly from the scheduled values, the headquarters is
informed electronically so that measures to prevent damages can be introduced.
48
49
50
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See the prediction by Wahlberg (2001), p. 75.
See Kreutzer (2002), p. 384 – 385.
Wahlberg (2001), p. 74.
See Wahlberg (2001), p. 74.
See Kreutzer (2002), p. 385.
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Route minutes: Driving and resting times of truckers can be automatically noted and
sent to the headquarters.
Remote car opening: The user of a rented car who left the keys in the car by mistake
can be helped by opening the car by electronic key from the headquarters.

Car office ICTs
Professionals are spending much time in their car and can benefit from access to their email account and the Internet. For example, real estate agents can show objects to
customers while on the trip to a site, giving the potential customer an impression of the
object and saving time when being actually on site. As car driving requires to watch the
road and steer, ambient technologies may allow to substitute hand and eye use by voice.
For example, e-mail text may be read by an automatic voice.

3.1.5.

Mobile ICT security

Importance of ICT security concerns
Business and private user surveys have repeatedly shown that security issues are among
the most important barriers of information society development. To give just a few
examples, in a survey of the European e-Business Market Watch – an observatory of ICT
use and e-business application in 15 industries in all EU states – 31% of the enterprises
agreed completely with the statement that “concerns about data protection and security
issues” are a barrier to procuring online. Among the six pre-formulated statements
proposed in the interviews, this was the third-highest score after “requires face-to-face
53
interaction“ (38%) and “suppliers do not sell online” (32%). The IDC Vertical Market
Survey 2002 also revealed that security concerns are a barrier to mobile implementations
54
across Europe.
Such concerns may also hamper the development of mobile ICT work and the related
benefits. According to a study by Research International, 45% of the European
55
companies considered data security as a barrier to implementing wireless technology. A
detailed discussion of security issues would be out of the scope of this report but it is
important to at least mention the issue.
Types of security issues and vulnerability of wireless applications
Perhaps the biggest risk of mobile technology is the loss or theft of portable devices that
contain confidential enterprise data. In general, ICT-related security issues can be
56
grouped as suggested by the Commission of the European Communities:
• Interception of communications (e.g., unauthorised reading of e-mails, data copy or
data modification);
53
54
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See European Commission, Enterprise Directorate General (2003a), p. 28.
As reproduced in EITO (2003), p. 41.
As quoted in Nairn (2002).
See Commission of the European Communities (2001), pp. 3 – 4 and pp. 9 – 16. Only technology -related
issues are mentioned; excluding the dissemination of illegal content through offences such as racism and
child pornography.
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unauthorised access into computers or networks (e.g., data spying by trojan software
injected into the hard disk through the Internet; unauthorised entry of WLANs),
network disruption (e.g., overloading a network with artificial messages, so-called
flooding),
execution of malicious software (e.g., viruses and worms can disable computers and
delete or modify data),
malicious misrepresentation of people or entities (e.g., masquerading a malicious
website as a trusted source),
environmental and unintentional events (e.g. natural disasters, human error).

The impacts of these security threats may be obstructed functioning of networks, data
destruction or modification, theft, and intrusion of privacy. The first two issues can be of
particular importance to wireless applications for mobile work. Due to wireless rather than
cable connections, mobile ICT devices face particular problems of security and require
particular solutions. Interception of communications and unauthorised access is easier
than in cable networks. WLANs are particularly vulnerable. Often businesses and private
individuals enjoy the benefits of wireless Internet connection without taking appropriate
st
care to prevent unsolicited access. To give an example, in the “1 Wardriving Meeting” in
Berlin in early 2003, the group scoring a rank of nine discovered 105 WiFis in only four
hours of which 57 were completely unprotected. One of the participants commented that
an unprotected WiFi is like a network cable hanging out of the window with a label
encouraging to enter the intranet, surf the Internet or remotely activate the printer.
An effective way to improve security of mobile devices may be to implement policies and
to insure that users cannot neglect them. In the case of “Wardriving it would be very easy
to suspend unauthorised actions by substituting the standard passwords by others,
57
changing the standard network name and activating the encryption key.

3.2. Mobile ICT work implications in society and economy
3.2.1.

Work, employment and skills

Work dimensions
Some of the most important implications of ICTs on work have already been discussed
above in the chapter on mobility drivers and, implicitly, in the chapter on mobile
technologies. Furthermore, mobile ICTs may change work practice in the dimensions of
58
content, location, time and contract:
• Content: In general, work content on the move becomes richer due the availability of
portable ICTs. Work content on the move or at varying locations may become similar
to work at a fixed location for those who perform the yo-yo, pendulum and nomad
type of mobile work. Mobile devices enable the purchase or sale of goods and
services while away from a fixed workplace. This may change the work contents of
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“carriers”. For example, train conductors can sell tickets with mobile devices whereas
they used to be only in charge of ticket control.
Location: The work location may increasingly become detached from a fixed location.
Telework, particularly the supplementary type, is likely to further increase due to the
opportunities of mobile ICT use.
Time: An increase in mobile ICT work is likely to go hand in hand with more flexible
working times. The borders between work and private life are likely to become more
59
blurred.
Contracts: Forms of self-employment may become more important as control of
workers on the move is more difficult than control of workers at a fixed location. The
risk of shirking while on the move may be reduced by assigning jobs to freelancers
who work for own account. Part-time employment or limited-term employment do not
appear to be particularly affected by mobile work.

Employment
There are large economisation potentials of mobile ICT work. ICTs may allow to
coordinate mobile work more effectively. This applies, above all, to those mobile activities
that are controlled from headquarters, for example transportation, delivery, rescue,
security, and technical field service. By avoiding trips with empty lorries, more flexible
route planning, more effective appointment fine-tuning, many jobs can become
60
superfluous. If the radius of work becomes larger due to ICTs, a firm does not need to
employ additional people for work at remote locations. If remote measurement of water
tanks, garbage containers, street conditions, machine functions and the like is possible,
work functions can be limited to remote control and emergency action. However,
employment may also increase or remain the same in the course of economisation if
services become cheaper and are more frequently demanded.
At the micro level, ICTs may allow enterprises to retain employees who move to a
different areas if they can telework. It is also possible to continue working from home or
other places in case of disasters like the attack on the world trade centre. Furthermore,
the opportunity to work at varying locations may allow some people to take up work which
they could not do without the mobile work opportunity. In the SIBIS 2002 general
population survey, 9% of the home-based teleworkers agreed completely and 8.5%
agreed somewhat to the statement that they could not be in paid work at all without the
possibility to telework from home which makes between 0.7% and 1.3% of all jobs in the
61
EU. On the other hand, the necessity to work at varying locations and frequently stay
overnight away from home may prevent some individuals like mothers with young
children from taking up work.
The impact of mobile ICT work on employment levels is difficult to assess with statistical
data. Secondary statistical sources are, on the one hand, too limited in the way that they
cover only a section of mobile work employment, and they are, on the other hand, too
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See below chapter 3.2.4.
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broad in that they cover all kinds of employment and are not confined to mobile ICT work.
62
A further shortcoming is that time series are not generally available.
Skills requirements
Mobile ICT work requires a certain technical, mental and also physical disposition, that is,
a certain kind of “human capital”, including knowledge about the devices and the ability to
trouble shoot in case of breakdowns. As mobile work requires travelling or at least moving
on site, it may be more stressful and requires a certain level of resilience. It also requires
a degree of mental flexibility because a mobile worker is frequently confronted with “new”
situations. The ability to self-organise and take decisions may be more important than in
fixed location work. Unlike working in a fixed location where supervisors may be available
any time, a mobile worker, though he or she may potentially be able to contact
supervisors anytime by mobile phone, is required to work on more self-sustained basis.
A further skills issue is training of a workforce that becomes increasingly mobile. Since it
appears to be inadequate to train mobile workers at the companies’ premises, at least
when they spend most of their working time away, other forms of training such as elearning need to be considered.

3.2.2.

Business administration

Personnel management
Managers and other decision makers may not be prepared for managing their
subordinates at a distance and may lack appropriate management support tools. Trust
and self-commitment are important characteristics of effective mobile work management.
“Agency theory” can be applied to analyse relations between mobile workers and their
63
superiors and colleagues as well as their customers. Agency theory is an organisational
theory that examines how asymmetric information is allocated between contract partners.
An “agent” may know more than the “principal” and may take advantage of this. For
example, an employee may use field trips or telework from home to shirk. The measures
suggested by the agency theory to prevent opportunistic behaviour are control and
incentives. Mobile ICTs can facilitate these measures. Control can be introduced by
calling an employee on his or her mobile phone and asking about the work process.
Incentives can be applied by offering work benefits such as participation in the company’s
profits.
Control activities raise issues of employees’ privacy because ICTs offer unique
opportunities to locate an individual whenever and wherever he or she is and direct him
or her from one place to another. This may be valuable for the enterprise but it is not
necessarily in the interest of the worker. Users of mobile phones and PDAs may not yet
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have realised the employers’ opportunity, currently or prospectively, to monitor exactly
64
what they do.
Office space use
Office space is expensive. When rates of utilisation for office space decrease because
workers spend more time with their customers, at home or on the move and less in their
office, breaking the link between staff and their desks can potentially lead to huge
savings. Against this background, various concepts have been developed: desk-sharing
(staff losing their right to exclusive use of personal workspace), hoteling (workspace has
to be booked in advance), and the touchdown office (staff are allotted a workspace when
they arrive at the facility on a “first come – first serve” basis). The hoteling and touchdown
office concepts can be facilitated by prior notice of office space requirement through
mobile ICTs. In any case, sharing desks means organising access to resources which
65
have to be available to every staff member.
Labour relations
All types of mobile work may imply that organising workers’ interests becomes more
difficult. When a significant number of workers is away from the main place of work,
convening, informing and organising collective activities may become more difficult. The
interests of mobile workers may also be different from fixed workers. On the other hand,
the possibility to reach workers by mobile phone whenever necessary and wherever they
are may make it easier to organise workers’ interests than in former times when only fixed
network communication was available.

3.2.3.

Economic sectors

Enterprises: efficiency and competitiveness from mobile solutions
From a micro-economic perspective, complete factor mobility is a precondition of a
perfect market. Mobile work is desirable because it may contribute to better functioning
markets and more efficient resource allocation. Using mobile devices at work can enable
companies to improve their competitive advantage. For example, the use of mobile
phones may allow immediate decisions when a manager is always available. Time that
was “dead” previously can be made “alive” for work with mobile ICTs. Standing in a lift or
waiting at a red traffic light and calling a colleague from a mobile phone are two
examples.
Transaction cost theory provides a means of analysing efficiency gains through mobile
ICT work. Transaction costs are the costs of concluding contracts. Three kinds of
transaction costs can be distinguished: search and information costs, negotiation and
decision costs, and monitoring and enforcement costs. Costs can involve money, time
and effort. The level of transaction costs is determined by numerous variables. Among
64
65

See Moran (2002), p. 5 – 6.
See Gareis (2003).

Mobile Work – July 2003

28

Mobile work in the Information Society

empirica

the most important are the specificity of the transaction, the accessibility of information
and the level of uncertainty. Mobile ICT work has the potential to reduce transaction
costs. The following example assumes that company A intends to buy soda machines
from company B:
• Reduction of search and information costs: If purchasing managers in company A
can reach potential contract partners in company B by mobile phone wherever they
are, and if the marketing managers in company B can send a draft contract by e-mail
while on the move, the time to clarify if company A is interested to conclude a
contract (i.e. to purchase soda machines) can be shortened.
• Reduction of negotiation and decision costs: If the managers or directors in both
companies are permanently available through their mobile phones, they can be
contacted whenever details of the contract of sale needs to be discussed.
• Reduction of monitoring and enforcement costs: If company B fails to deliver the soda
machines at the agreed time or if the machines do not work properly, sales managers
in company B may be contacted immediately while on the move through their mobile
phones or via e-mail.
However, these benefits may be elusive for businesses. Several barriers inhibit a quicker,
broader and more effective adoption of mobile solutions across Europe, as revealed in
66
the IDC Vertical Market Survey 2002:
• Mobility may not be a part of an organisations strategy or business model; internal
barriers may be strong.
• There may be not enough mobile workers to justify a mobility project.
• Return on investment of mobile projects needs to be fully demonstrated.
• The market may be too immature or technical specifications may be missing.
• Technical expertise and skilled personnel may be lacking in-house.
In particular, costs of implementing a mobile strategy may be too high, especially in the
current economic situation. While mobile technologies offer the opportunity for increased
efficiency, they also put strain on the companies’ ICT budget in terms of updating
hardware and software as well as providing sufficient support to the mobile workforce. A
basic rule to be followed in implementing a mobile strategy, in order not to produce
immense follow-up costs, may include the compatibility of mobile devices with fixed
systems. Any project manager would be well advised to constantly monitor the
67
effectiveness of mobile solutions.
Finally, even if mobile solutions are designed and implemented perfectly in technical and
managerial terms, mobile communication may also endanger work efficiency. The reason
68
is that communication in some situations is desirable but can be disruptive in others.
Mobile workers may be “surfing the wave of mobilised interaction, but they may also
69
suddenly find themselves drowning in emails, phone calls and video conferences”.
Mobile technology can allow an effective conduction of tasks but also lead to overload
and lack of control.
66
67
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Households: enhanced consumer satisfaction
Mobile ICT applications may allow better customer service and improved consumer
products. For example, an insurance agent talking with a customer at his or her home
who is able to answer a customer’s question immediately after checking the latest
information in the company’s intranet can offer improved customer service. Product
improvement is possible for example in the automobile industry when improved
navigation applications are introduced.
State agencies: more economic and improved public service
State agencies providing public services may benefit from mobile applications in a similar
way as private enterprises. They can potentially offer improved public services and
operate more efficiently. “Mobile government” or “mobile public administration” may
become increasingly common in the future. However, the barriers to mobile application
use mentioned above for enterprises also apply for the public sector.

3.2.4.

Private life and social relations

An historical perspective – mobile work as greater work detachment
Mobile work of the yo-yo, nomad and carrier types can be considered as a way of
“dislocating” or detaching work to a greater extent than in the past. Work generally took
th
place at home until the mid 18 century and later capitalist production processes
70
separated the home from the workplace as people worked in factories. Mobile ICTs
further separate the worker from a fixed location. However, in the case of the pendulum
type of mobile work, the home is returning as a workplace.
Impacts of mobile work on social relations
As a type of flexible work, mobile work is part of the development of “flexible capitalism”
71
as Richard Sennett calls it. Flexibility may give “people more freedom to shape their
lives” but also, as Sennett fears, it may heavily influence personal character because
mutual loyalties and commitments are hard to sustain “in institutions which are constantly
72
breaking apart or continually being redesigned”. Mobile work may imply an instability of
institutions. For example, if a manager continually works away from home, friendships
and family may suffer. The ability to be contacted at any time at any place and to work at
various locations may also lead to increased pressure to work at home immediately upon
request. The boundaries between work and private life may become increasingly blurred
73
which may be at the expense of personal relations. As Sennett describes the
experience of a young self-employed consultant as follows: “He worries about the
70
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frequent anarchy in which his family plunges, and about neglecting his children, whose
74
needs can’t be programmed to fit into the demands of his job”.
On the other hand, mobile work may allow “more opportunities for people to work near
home in their local communities”, to “improve the balance between work and private life”
75
and to ”reduce the need for work-related travel”. Mobile work means being expected to
work everywhere and anytime if need be but it may also imply being more readily
available in the private sphere – if help is required, when children need to be looked after
or older people need to be cared for, and in the community being active in clubs, political
parties or citizen’s initiatives.

3.2.5.

“Mobile divide”

E-inclusion versus digital divide: some general remarks
The danger of deepening social gaps due to the penetrating use of ICTs – referred to as
“e-inclusion” and “digital divide” – is frequently raised in discussions about the Information
Society. For example, in the STAR Forum expert survey in December 2002 on the
likelihood, desirability and importance of Information Society trends, many experts
expressed concerns about certain groups of people being excluded from the benefits of
76
ICT use. The digital divide has several facets: a divide between enterprises in terms of
size classes and industries, between countries and regions, and between individuals in
terms of characteristics such as gender, education, age, ethnic affiliation, religion, and
income. These facets may also be relevant for a “mobile divide” caused by the use of
ICTs for mobile application.
Regions: disparities unlikely to be ameliorated by mobile ICT work
The likely impacts of mobile work on regional disparities are ambiguous. On the one
hand, affluent regions may further benefit from mobile work as a result of spending by
mobile workers in foreign locations as well as yields of companies producing and selling
mobile devices. There is likely to be more traffic in thriving business centres for business
meetings, a likelihood confirmed by a recent study on mobile telework in European
77
78
regions. It revealed that the potential
for mobile telework as a percentage of
employees was most heavily concentrated in central European regions of Southern
England, Southern Sweden, Southern Finland, Denmark, Paris, Southern and Western
Germany as well as parts of Belgium and the Netherlands. Within the countries there was
a high and significant correlation (r = 0.405**) between the potential for telework and
population density as well as potential telework and economic strength in terms of GDP
per capita (r = 0.587***).
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Regions that are less well off could benefit from the opportunities for footloose working
related to patterns of settlement, trips and office site locations. For example, people who
live in rather depressed or remote areas may not need to move to affluent areas but can
work from home and commute to their offices. Thus their expenditures remain in the less
favoured region. Gillespie and Richardson argue that more visits to clients leads to new
travel patterns with more trips and less city-centre domination. As a result of new
locations being sought by companies with mobile teleworkers there may be efforts to
79
achieve better access to the road network from out-of-town sites. However, it may be
that “only a small number of rural regions, namely those that are characterised by
desirable landscapes and a high quality of living, but are at the same time not too far
away from the main traffic pathways”, will be in a position to attract mobile teleworkers in
80
significant numbers.
Businesses: firm size and sector differences
With regard to firm size, the spread of mobile ICT work may favour large companies with
more investment resources than SMEs. An analysis of data from the European eBusiness Market Watch revealed that the percentage of enterprises allowing remote
access to their computer system is much larger among large firms (63%) than among
81
medium-sized (39%) and small firms (19%). However, as is often the case, SMEs may
have the benefit of flexibility in introducing new technologies. Internal inertia and
resistance against operational innovations may be more important factors in large firms.
Some industry sectors are likely to benefit from mobile ICT work, while others will face
challenges. The real estate sector may be particularly affected by mobile work
opportunities. The number of workplaces is likely to decrease although the number of
jobs may stay about the same. Using better technology, online processes and “hotdesking”, British Airways, for example, was able to increase the occupational density of
space at its Waterside headquarters by up to 80%. The building uses the "club" concept
of office configuration – allowing 180 people to be allocated to a floor plate that, with a
conventional one-desk-per-person policy, would have accommodated only 100 staff.
Extrapolation using conventional measures of density shows that this reduces space
82
requirements by some 5,000 square metres.
Individuals: education, age, and disabilities
The need to be knowledgeable about mobile ICTs at work probably favours those with a
better education and those who are younger and grew up with ICTs. Especially with
regard to mobile phone use, the younger generation is absolutely familiar with this device.
Low-skilled people who are required to work with mobile devices may need to be trained
or experience problems in retaining their job, building careers, or finding jobs when they
are unemployed.
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For disabled people, standards for telephones, desktop PCs and Internet use have been
83
developed. Mobile devices bring the usability issue to the forefront again: keyboards are
smaller and may not be usable for people with manual disabilities; screens are small and
may not be read easily. New standards needed to be developed to make mobile devices
more usable for handicapped people.
However, the user interfaces of ICT devices are becoming simpler and may allow people
with low skills or disabilities or at advanced age to fill jobs more easily without
comprehensive ICT capabilities. Speech input may eliminate the need to handle complex
software. The penetration of “ambient technologies” may drive the development of
technical solutions that will be of particular benefit to handicapped people. For example,
improved automatic transformation of e-mail text into a voice language in cars may be
helpful because “when people are driving and want to access the Internet, they are
situationally blind (they cannot look at a screen) and motor impaired (they cannot use a
84
pointer or a keyboard)”. New and lucrative markets emerge for enterprises that have not
been lucrative in the past because handicapped people are generally not affluent.

3.2.6.

Environmental sustainability

Opportunities and threats
The report on the Göteborg conference on e-mobility took a rather positive view on
environmental sustainability, stating it would support “potential reductions of transport
85
congestion to less resource waste due to e-health, e-learning and e-work”.
The
conference declaration argues that “e-mobility will help us to achieve economic growth
86
with less resource use”. Some arguments support this optimistic view, but impacts
harmful to the environment also need to be considered. Environment impacts can be
87
subdivided into
• first order effects of the manufacture, operation and disposal of ICT equipment,
• second order effects of transport, business systems, virtualisation, product lifetimes,
and environmental information, and
• third order effects of decoupling economic growth and energy consumption as well as
economic growth and carbon emissions and changing settlement patterns.
In the following, these effects are discussed with regard to mobile devices in particular.
First order effects: manufacturing, operation and disposal harms
First order effects of mobile devices include the production and disposal of the batteries
of mobile phones that contain toxic metals such as lithium or cadmium. Many devices are
coated with flame retardants that contain toxic compounds. Efforts are being made to
reduce the harmful impacts of ICT manufacture. For example, the manufacture of mobile
phones now incorporates material identification and easy disassembly which helps to
83
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88

encourage recycling. The replacement cycle of a mobile phone is 18 months in Europe
and the recycling of these ICT components, in particular, could be made mandatory.
Mobile devices may be smaller and less energy-consuming than their predecessors, but
nevertheless they cause serious environmental problems.
Second order effects: ambiguous transportation implications
Second order effects on transport are unclear. There may be a decrease due to mcommerce making it unnecessary to travel to shops; telework may reduce the need to
travel to work, and mobile teleworkers who can flexibly adjust their commuting time travel
at times with little traffic; and telematics may help to reduce congestion and shorten
journeys. The use of automotive navigation technologies and smart traffic management
can reduce exhaust fume emissions of stop-and-go traffic. EITO reports travelling time
reductions of up to 50% due to the use of Intelligent Traffic Guidance Systems compared
89
to static navigation systems.
Furthermore, remote engine tuning can optimise
90
emissions. However, if ICTs increase the possibility of mobile work, automobile traffic
may increase, thereby increasing the likely detrimental effects of traffic on the
environment such as car exhaust fumes and airplane emissions.
Third order effects on settlem ent patterns
Processes deriving from the production and use of mobile ICTs may have far-reaching
impacts on patterns of human and business settlement. The opportunity for mobile
telework may lead to residential or business relocation to more remote areas and to
91
increased car traffic.

3.3. Industry examples of mobile ICT work
3.3.1.

Health and social services

The importance of mobile ICTs in healthcare and social services
Mobility is a very important issue in health care provision mainly due to the fact that ill,
injured or handicapped people often are immobile: hospital physicians need to visit
patients, emergency teams are called to distant locations, family doctors may have to visit
patients, and home care providers drive from patient to patient. Health care provision
away from hospitals or practices can benefit from mobile devices.
Mobile ICT devices can increase the quality of health and social care and make it
available more quickly. Mobile devices can support telemedicine operations and telesurveyance of patients. In the past, telemedicine projects have frequently failed because
hospital doctors were reluctant to return to a fixed computer every now and then. ICTs
can help people with certain diseases or disabilities that do not prevent them from
88
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working – e.g., diabetes – to access medical assistance more readily available. Two
areas of mobile use in health services are elaborated in more detail below.
Mobile ICT use by home care providers
According to the European Seniorwatch research project, mobile telephones appear to
92
have become an indispensable piece of equipment for mobile care staff. Over 80% of
European care establishments have equipped their field staff with this technology. Mobile
computers are in the initial stage of uptake, with about one quarter of establishments
surveyed using lap-tops in the field and some 12% using PDAs.
As mobile staff are already widely equipped with mobile telephones, moderate growth can
be expected in the coming years. Overall, 85% of establishments surveyed were
expected to have their staff equipped with mobile phones by 2003. Mobile computing is
expected to gain in importance in the coming years. According to Seniorwatch data, the
share of establishments equipping their mobile staff with laptop computers was expected
to rise from 24 to 35% by 2003. From a lower penetration base, the uptake of PDAs was
expected to develop even more dynamically. The share of establishments deploying this
technology will rise from 12% to 28% over the same period of time.
The main factors driving the utilisation of mobile IST devices in the health care sector
relate to quality of service rather than to cost savings. About 90% of the decision makers
interviewed in the framework of Seniorwatch stated that the reason for equipping their
mobile staff with IST devices was to enable faster response to emergency situations and
to improve the quality of services delivered. To enable better service delivery to rural
and/or undeserved areas was the reason given by almost 70% of those interviewed. More
than half stated that the decision was taken in response to increasing demand by the
staff. Cost reduction (40%) was a less dominant reason, and expansion of current
services (34%) or the current customer base (24%) were even less frequently mentioned.
Cost savings were mentioned primarily by those organisations that had yet to use mobile
ICT devices: about 50% considered costs for mobile equipment as being too high for their
organisation. Also 50% stated that their establishment was working well without such
technologies. Other reasons for not using mobile ICT devices included the lack of
knowledge about ICT within the own organisation (26%), insufficient capabilities of the
devices available on the market (25%), and assumed reluctance of the care staff (17%).
Support of mobile staff using ICTs as well as by using passive alarm systems are
expected to gain importance. Nearly three quarters of the interviewees stated that it is
likely that field staff will transmit care-related data on-the-spot to other parties involved
using small portable computers.
ICTs also have the potential to reduce mobile work. Telecare systems can provide
immediate help in many cases and some expect that up to 50% of personal visits can be
replaced by telecare. Critical voices argue that a reduction in personal care is not in the
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interest of patients. However, telecare may actually reduce driving (“windshield”) time and
save time for the personal care of those who need it most.
Mobile computers for emergency physicians
The accident surgery department of the University Hospital of Regensburg, Germany, has
developed the telemedicine project NOAH (Notfall-Organisations- und Arbeitshilfe –
93
Emergency Organisation and Work Aid). It is designed to improve communication in
cases of emergency. As soon as an emergency call comes in, the emergency control
station transfers the data broadcast to the emergency physician and to his or her mobile
computer. Within the first three minutes after arriving at the accident site, the physician
enters the necessary data into this computer with a touch screen. These data include
suspected diagnoses, information about the patient or notes about further treatment. The
software is simple allowing data entry within 15 seconds. The NOAH computer transmits
the information to the emergency control station where a proposal for a suitable hospital
is made. The hospital is informed about the emergency physician’s information and can
prepare a treatment plan for the patient. In order to complete the information, NOAH is
intended to process data from cameras and electro-cardiograms. The system allows
unified and comprehensive documentation of emergency services.
The system is integrated into the sleeve of a vest so that the doctors have their hands
free for immediate action while having the PDA immediately available. The NOAH system
is an example of an “intelligent garment” system. Several problems arose with the use of
the “emergency vest”. The computer screen was not operable below a temperature of
minus 5 degrees Celsius. The software was originally developed for forest workers and
needs to be updated. Unfortunately, the software industry has shown little interest in
commercialising such applications.
A further problem for mobile ICT use by emergency doctors is automated navigation to
off-road locations. General navigation systems do not direct users to forest pathways, for
example.

3.3.2.

Insurance

Mobile ICTs in the insurance business
Field forces who sell insurance polices and visit sites in order to adjust claims are
particularly important in the insurance business. Thus the insurance business has a
particular need for mobile work technology. Sales personnel can make use of PDAs for
electronic order and appointment management as well as for data exchange with
headquarters. Insurance agents consulting and negotiating at customers’ premises can
tap into data from notebook files or, through the Internet, from the company’s databank. If
need be, experts can be called on the mobile phone to clarify. Thus insurance agents can
immediately retrieve information to answer a customer’s question and draft a policy that
suits the customer’s individual needs.
93

See Bayerisches Staatsministerium für Wissenschaft, Forschung und Kunst (2002), pp. 8 – 9.

Mobile Work – July 2003

36

Mobile work in the Information Society

empirica

Mobile applications are being widely used in the insurance business. One example is the
94
US firm Nekama that introduced a WAP access to its enterprise network to agents.
Offers are calculated and presented immediately, a confirming letter is written
automatically and submitted to the customer by fax or e-mail. Reasons for introducing
these applications have been that dependence on fax and fixed network communication
was meant to be reduced, reaction time to a customer inquiry was supposed to be
reduced from days to minutes, and customer satisfaction was to be increased. The
company declared an “exceptional response among our client base”.
Technological options for using mobile ICTs in the insurance business may increase
95
largely in the future. Examples of possible developments are presented below.
Future 1: Remote contract conclusion
“We work where others are on holiday” – this is the slogan of Odysseus Insurance Inc.
that specialises on remote insurance at holiday locations. The insurance agents move
from one holiday spot to another, place a director’s chair, a folding table, an umbrella with
the company’s logo as well as a mobile computer with integrated UMTS telephone and
printer at decent places, and are approached by curious tourists. Customer contacts are
possible to conclude and do not have the negative image of door hawking. All the special
information needed is available on the computer so that insurance policies can be printed
directly. The mobile agent is informed by e-mail or mobile phone in the case of new policy
conditions or other changes. If a customer has a policy already, his or her data will be
available online from the company’s electronic Customer Relationship Management
system. Household insurance against burglary, travel insurance for luggage loss and
additional health insurance in case of skiing, hiking and climbing accidents, are among
the most popular policies. After a successful contract conclusion, the insurance agent
enters notes directly into the notebook.
Future 2: On-the-way workflow
The everyday work life of insurance field forces begins at home. After breakfast they
switch on their UMTS organisers and receive a list of the customer visits and activities.
After approving the appointments and tasks they immediately receive the data necessary
for the first appointment. Contracts and damage history can be viewed at the organiser as
well as special information, e.g., whether the customer has frequently browsed the firm’s
real estate insurance sites recently. Field forces always have immediate access to
customer data and insurance policy conditions.
Online sales may reduce the need for mobile insurance forces
The insurance industry may also be a good example of ICTs reducing the need for
mobility. The 2002 European e-Business Market Watch survey revealed that the
insurance industry had strikingly high shares of enterprises reporting negative impacts of
96
online sales. The insurance sector had the highest share of companies reporting
negative impacts in number of customers (13%), efficiency of internal processes (12%)
94
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and costs of logistics and inventory (26%). The negative answers came from enterprises
with more than 250 employees, particularly from the UK, but also from Germany and, in
the case of logistics and inventory, from France. This may be due to conflicts between
traditional field forces and online sales channels, or rather, the fear of “sales channel
cannibalisation” in the form of making field forces superfluous. In some very large firms,
traditional sales channels could have been outsourced or employees from the sales
department could have deliberately founded their own business.

Mobile Work – July 2003

38

Mobile work in the Information Society

4.

empirica

(Not) always “on” – examples of
mobile ICT work

4.1. Methodology
In order to illustrate recent trends and experiences of mobile ICT work, five brief case
studies were conducted. The cases were proposed by the STAR partner institutes. All
involved professionals and managers work in the ICT industry which provides a basis for
comparison.
The five interviewees received a questionnaire in Excel format by e-mail including closed
97
questions and open-ended questions. The subjects covered in the questionnaire were
the following:
• personal data (name, gender, age, employment and work characteristics),
• mobility characteristics (work locations, travelling),
• mobile devices used (portable computer, mobile phone, personal digital assistant,
special electronic mobile devices),
• infrastructure (public transport, Public Internet Access Points, automotion, security),
• impacts on work and private life.
Some issues were clarified by e-mail correspondence. The survey took place in March
and April 2003.

4.2. Five illustrative examples from European countries
4.2.1.

Example A: French employed telecommunications manager

The French case is based on a 38 year old female product manager with an employment
contract at a telecommunications firm with a thousand employees. She has Master of
Business Administration training and describes her main activity as “designing services,
98
support sales to sell it, monitor their P&L ”. Her working time is between 41 and 60 hours
a week and she earns between 2000 and 5000 Euro per month.
The main work location is her employer’s premises where she spends almost every day,
but she also works at a home office or home workplace more than twice a month. At
meeting or conference venues she spent one or two days in the past month which was a
normal work month. Her main work location had not changed in the previous year. As
regards travelling, she usually spends five hours a week in a transport vehicle and
actively uses one hour for working. She uses the subway to go to work almost every day
and one or two times she took a plane trip. Asked what kind of work she does on
travelling and why she does not use more travelling time for working she explains that “I
read papers, presentations or emails that I haven't had time to read in the office. However
I don't do it all the time, and some time is also lost in the subway.“
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The French case study participant uses a portable computer for writing texts, sending email and accessing the Internet. She does not have a wireless Internet access and her
company does not provide a wireless LAN. However, her company has a highly
developed intranet employees can log-in to a secure network to download documents
and send e-mails. This is done daily by any employee away from his or her office, many
times from homes, or from hotels. She says she is very satisfied with the portable
computer – although she “would like to be able to connect wireless” because “in some
circumstances it could provide an even higher level of mobility“. She would also
appreciate developments towards lighter PCs because portable PCs are “always too
heavy”.
She uses a mobile phone for talking and for sending SMS. She uses a Motoral triband
terminal provided by her company which can be used in the USA but is “thus absolutely
not user friendly from an SMS perspective”. However, this was the only one available at
the time when she got it. Correspondingly, “user friendliness in text writing” is her
suggestion for technological development. She does not use a PDA or a special device.
She has not accessed the Internet from public transport facilities or from Public Internet
Access Points, and she uses no car navigation system. She also does not have any
security reservations about mobile devices.
She did not have to acquire particular skills for using the mobile devices. She says that
the mobile devices she uses have made her work life both easier and more stressful. She
notes that working from home or remote locations “gives you flexibility” but at the same
time ”suppresses the clear boundary between private and professional life“. She has a
partner and two children and states that the balance between work and private life has
become neither easier nor more difficult due to mobile devices.
The amount of her travel has not been influenced by the mobile devices she uses, but by
framework conditions: For one year, her company applies a very restrictive travelling
policy, mainly for budgetary reasons. As every team has participants in various parts of
the world, there is a very high usage of teleconferencing. It is common for most
employees to spend half a day on the phone talking with other employees of the same
company, many times from home due to different time zones. Thus ICTs are used to
reduce travelling in this case.

4.2.2.

Example B: German employed Internet consultant

The German case is based on a 35 year-old Internet consultant with a state examination
degree who is employed in a company with 102 employees. His main activity is to
develop X-Net solutions. He works between 40 and 60 hours a week and earns between
2,000 and 5,000 Euro a month.
He does not have a place where he works on a regular basis. In the month before the
response to the questionnaire, he worked more than twice at his employer’s premises, at
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customer’s premises and at conference or meeting venues. He also worked once or
twice at his home workplace. He considers this division of work places as his normal
situation. His main work location had not changed in the twelve months prior to the
interview. In the twelve hours he usually travels a week, he uses three hours for active
work. His preferred means of transport is the car which he used almost every day in the
past month. He also used a train or a bus once or twice. All in all this was the normal
pattern of travelling in other months.
This German consultant has a portable computer and uses it for numerous activities:
writing texts, calculating statistics, drawing graphics, sending e-mails, accessing the
Internet and project planning. He also has wireless Internet access and his company has
a WLAN. From a functional point of view he is very satisfied with his portable computer
and he did not suggest any further technological developments.
He also uses a mobile phone for talking with other people but not for any other purposes.
From a functional point of view he is satisfied with the cellular phone but he would
appreciate smart phone applications. A PDA is not part of his mobile device collection.
He has also experience with Internet access from public transport facilities but is rather
disappointed because of “too many drop-outs” and too slow data transference. WLANs
are something he would appreciate very much on public transport. He has accessed the
Internet from PIAPs and considers such facilities to be “OK, but too expensive”. He does
not use a navigation system in his car and security of mobile devices is not something he
bothers about.
He did not have to acquire particular skills for using his mobile devices. Mobile devices
have made his work life easier. He appreciates the “same possibilities, no matter where
you are”. The amount of travel has not changed due to mobile device use. He has a
partner and a child and states that his mobile devices have made the balance between
work and private life easier. The reason is the “ability of teleworking”.

4.2.3.

Example C: Greek self-employed IT consultant without
employees

The Greek case study participant is based on a 34 year old self-employed IT consultant
with 15 clients and no employees. He works not only as a consultant but also as a
lecturer and holds the degrees of a Bachelor of Arts, a Master of Business Administration,
and a Master of Computer Science. His main work is “preparing business plans,
consulting, proposals for funding”. His actual weekly working time is between 41 and 60
hours and he earns between 2000 and 5000 Euro a month.
His main workplace is the home office where he works almost every day. He does not
have an office away from home. In the past month, he spent also considerable time at
customers’ premises as well as meeting or conference venues, more than twice each.
This month was normal, and the main workplace had not changed in the previous twelve
months. He usually spends ten hours for travelling and uses five of these hours for actual
working, namely for “synthesising documents, reading and analysing data, phoning
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clients and partners (conference)“. The means of transport he uses are car, bus and
airplane, which he uses more than twice in the past month. There was no means of
transport that he used almost every day. This was a normal work month.
He does not use a portable computer but he has a mobile phone which he uses for
talking with other people and sending SMS. He says that he is “satisfied enough” with it
but would appreciate multimedia messaging (MMS). Currently he does not yet use MMS
because it is “too expensive” and because the number of other people having MMS
connection with whom he could communicate is too small. He also uses a PDA for writing
texts and personal management and is satisfied enough with it, too.
The Greek IT consultant had not yet accessed the Internet from public transport facilities,
but he had made use of PIAPs and would find touch screens particularly helpful. He does
not use car navigation systems and is not concerned about security issues in mobile work
devices.
This consultant did not have to acquire particular skills for using his mobile devices and
he the mobile devices he was using seem to have made his work life easier. Due to
mobile devices he travels less. He has a partner and two children and says that mobile
devices have made the balance between work and private life neither easier not difficult.
As a concluding general comment, the Greek IT consultant says that “wireless and
inexpensive networking anywhere in public places will help very much mobile working
life”.

4.2.4.

Example D: Italian self-employed IT consultant

The first Italian case is based on a male, self-employed IT consultant aged 37. He is the
manager of his own company and is a freelancer with four clients and four employees. By
profession he is a telecommunication engineer. He describes his main work as
management and marketing. His weekly working time is between 41 and 60 hours, and
he earns more than 5,000 Euro per month.
His own office away from home was the preferred workplace; he worked there almost
every day in the month preceding this study. He also worked at customers’ premises
more than twice. The past month was a “normal” work month and the main work location
had not changed over the previous twelve months.
The number of hours spent travelling for work purposes, including driving from home to
work and business trips but not time at clients’ premises or meeting venues, was twelve
hours per week. Only two hours were used for active working. He had used a car, train,
and airplane more than twice, and a bus once or twice. This was his normal transport
scheme. Asked why he does not work more on travelling he explains that “it's mostly car
and plane, or short-haul train. I can't work when there is too little ‘continuous’ time
available. I prefer to read newspapers!“
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The first Italian IT professional uses a portable computer in his work to write texts,
calculate statistics, send e-mails and to access the Internet, but not to draw graphics. He
does not have a wireless Internet access, and his company does not have a Wireless
Local Area Network. From a functional point of view, he says he is “very much” satisfied
with his not ebook. Asked what technological development of portable computers he
would find helpful, he states “all that’s wireless” and that he would appreciate increased
“power capacity”.
He uses a mobile phone only to talk with other people and is “very much satisfied” with
the cellular phone, because “it enables me to fulfil most part of the personal
communication need I have”. He does not send SMS, access the Internet or buy goods or
services with the mobile phone and appears to be slightly annoyed about additional
functions: “To me, a telephone is a telephone and should remain a telephone…”
Technological developments he would appreciate are “signal improvements, not too
much multimedia stuff.” He also uses a PDA to organise his agenda and is “very much”
satisfied with it – so much that he has “never thought about” technological developments
he would find helpful. He does not use special electronic devices.
He has never accessed the Internet while travelling on public service vehicles. He would
appreciate the implementation of “fixed access booths on both train and planes, at a
reduced costs, as they can act as a key advertising tool for most transport companies
(both air and train)”. He has also accessed the Internet from Public Internet Access Points
for work purposes but had no experiences or suggested technological developments. He
had not encountered any security problems when using mobile devices. However, he was
concerned about such problems because “mobile communications can be of a sensitive
nature (also private) and should be protected from intrusions”.
He did not have to acquire particular skills to use his mobile devices. He says that mobile
technologies have made his work life easier but at the same time more stressful: “My
work is 90% based on mobile devices” and would not be conceivable without them. “So I
share both advantages and disadvantages of their use.” He also says that he travels
more due to the ICTs he uses. However, the reason is not that ICTs allow working while
on the move, but that ICT communication needs to be supplemented by personal
communication: “IT facilitates the creation of new business contacts, which need to be
continuously validated through personal contacts, therefore travelling became an
important part of my business despite IT and ICTs.”
He has a partner and two children. Case D says that mobile devices have made the
balance between work and private life more difficult, because “more travelling did not
facilitate family life”.

4.2.5.

Example E: Italian self-employed IT consultant without
employees

The second Italian case is also based on a male IT consultant. He is 46 years old and
also self-employed, but he has no employees. He had five clients. His profession is
business development and technological consultancy and his main work is to propose
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ICT solutions to prospective or to current customers, e.g., contact centres, Customer
Relationship Management solutions, and web portals. His weekly working time is
between 41 and 60 hours.
His work locations are quite diverse: There is no place where he works almost every day,
but more than twice in his home office or home workplace, in his own office away from
home, in customers’ premises, and at meeting or conference venues. He considered this
to be the normal situation and his main work location had not changed during the past
twelve months.
He spends 15 hours a week travelling but did not use any of these hours for active work.
This may be due to the fact that his main means of transportation is the car, which he
uses almost every day. He explains that “only sometimes I can travel by train. In this
lucky case I can work (using laptop, mobile phone, etc.).” Train and airplane were used
one or two times in the past month, and a bus was used more than twice. This was his
normal travel pattern.
He uses a mobile computer for many purposes, e.g., writing texts, calculating statistics,
drawing graphics, sending e-mails and accessing the Internet. He was very satisfied with
his portable computer. He does not have wireless Internet access. Asked about what
technological developments of portable computers he would find helpful, he wished to
have “wireless Internet access points available everywhere”. He believes that “in Italy we
have not yet affordable and secure public wireless Internet access.”
He uses a mobile phone to talk with other people and to send SMS. The mobile phone
works to his complete satisfaction although he would appreciate “more integration
between mobile phones and PCs”. He does not use a PDA or a special mobile device.
At the time of the response he had not yet accessed the Internet while travelling on public
service vehicles, but he is in favour of “full availability of public Internet access on service
vehicles”. He has experience with accessing the Internet from PIAPs for work purposes
and he would like to pay for the Internet connection by credit card.
He has not yet encountered any security problems such as data privacy violation or
viruses when using a mobile device, but he is concerned about it. He also thinks that
mobile technologies are more problematic than fixed-network technologies.
He did not have to acquire particular skills to use mobile devices. He says that mobile
technologies have made his work life easier and did not increase stress. His travel has
not increased due to ICT use. He has a partner and one child and states that mobile
technologies have neither made the balance between work and private life easier nor
more difficult. However, he believes that the “the main disadvantage” of mobile devices is
“that sort of addiction related to unfair and too frequent use of mobile phones mainly in
extra-work environment (lack of privacy, etc.). In general (from a philosophical point of
view) I think that abuse of 'virtual' relationships could be a bit dangerous for people.”
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4.3. Overall findings from the examples
The five cases provide evidence of a variety of mobile work habits and of the ambiguity of
mobile ICT work impacts. Table 4-1 provides an overview of the main characteristics of
the case study participants’ mobile work. The findings can be summarised as follows:
• Not necessarily a dominant workplace: Due to the nature of mobile work, the case
study participants work at various places. They can be categorised as “yo-yos” and
“pendulums”, the latter often without a dominant place of work. None had changed
the main workplace during the past twelve months and so there is no “nomad” type of
mobile work in this sample of case studies.
• Regular mobility: The cases did not include an atypical pattern of work places or
travelling. The cases reveal a constant, regular kind of mobility at work. While mobile
work requires a certain degree of workplace and travel flexibility, it may also imply a
regular pattern of mobility.
• Lost working time through travelling: Travelling in all cases implied “dead” time that
was not very actively used for working – although all cases use mobile devices. In
most cases the dead time was more than half of the travel time (the most efficient
time use was five in ten hours claimed by the Greek ICT consultant). All respondents
use several means of transport, with cars, airplanes, buses, and trains being the
most common ones.
• Variety of mobile devices used – high satisfaction: The case participants use a
variety of mobile devices at work. All use a mobile phone, but no one makes use of
Internet access or purchases of goods through it. The cases confirm the finding that
for business purposes, mobile phones are predominantly used for talking with other
people. A portable notebook computer was not used by all participants and one was
using a PDA. All were quite satisfied with their devices.
• Public Internet Access Points (PIAPs) are used but not really liked: PIAPs were used
in four of the five cases but did not appear to be very satisfying as three of the four
users suggested improvements.
• Security is not a big issue: None had encountered security problems, but two – the
two Italian cases - were concerned about security.
• Skills are no issue at all: None had needed to acquire particular skills for using the
mobile devices. This may be due to the fact that all were ICT professionals and
considered the on-the-job learning of new devices as “natural”.
• Mobile devices make work life easier: All stated that mobile ICTs have made their
work life easier. However, blessing and curse may go together as one respondent
pointed out, referring to a possible addiction to mobile phone use.
• Travel frequency all in all similar: Three of the five participants stated that the amount
of travelling remained the same, one said it decreased and one said it increased.
This corresponds with the statement that work life has become easier, not more
stressful.
• Private life may be affected or not: Three of the five participants said that mobile
devices neither made the balance between work and private life easier nor more
difficult; for one it had become easier and for one more difficult.
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Table 4-1: Overview of characteristics of mobile ICT work case studies
Case 1
Personal data
Country
France
Gender
Female
Work status
employed
Mobility characteristics
Employer’s
premises
(dominant),
Work locations
home office,
customers’
premises
Travelling hours
per week / of
5/1
these actively
working
Means of
Subway
transport
(dominant),
airplane
Mobile devices
Notebook
Yes
Mobile phone
Yes
PDA
No
PIAP use
No
Security
No
reservations
Impacts of mobile devices on …
work life
easier
amount of travel
private life

Case 2

Case 3

Case 4

Case 5

Germany
male
employed

Greece
male
Self-employed

Italy
male
Self-employed

Italy
Male
Self-employed

Employers’
premises,
customers’
premises,
meeting venue

Home workplace
(dominant),
customers’
premises,
meeting venue

Own office away
from home
(dominant),
customers’
premises

Home office,
own office away
from home,
customers’
premises,
meeting venue

12 / 3

10 / 5

12 / 2

15 / 0

Car (dominant),
train, bus

Car, bus,
airplane

Car, train,
airplane, bus

Car (dominant),
train, bus,
airplane

Yes
Yes
No
Yes
No

No
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes, but no
concrete
problems yet

Yes
Yes
No
Yes
Yes, but no
concrete
problems yet

easier

easier

Easier and more
stressful
More travel
More difficult

Easier

Same
Same
Neither easier
Easier
nor more difficult

Less
Neither easier
nor more difficult

Same
Neither easier
nor more difficult

Source: empirica
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Conclusions and Outlook

Mobile ICT work: ambiguous outcomes need to be acknowledged
The purpose of this report has been to present a framework of “hot issues” in mobile ICT
work. The review of existing research on mobile ICT work impacts as well as the five case
studies suggest that the outcomes of mobile work may be very ambiguous. Some
examples:
• Employment: The opportunity to work at varying locations may allow some people to
work at home and to take up work, but the necessity to work away from home may
prevent some people like mothers with young children from taking up work.
• Enterprise efficiency: Mobile devices allow a more efficient use of working time while
on the move. However, they put further strain on the companies’ ICT budgets for
hardware, software and support, and while instant interaction may be desirable in
some situations it may be disruptive in others. Furthermore, the case studies
revealed that there is still much “dead time” on the move even among IT consultants
who use many mobile ICTs and who are very familiar with them.
• “Mobile divide”: Mobile ICT work offers opportunities to disadvantaged regions, but
empirical findings rather show that mobile work favours regions that are well off.
• Work and private life balance: Telework may allow to spend more time on family and
community issues, but more frequent travelling and sudden intrusion of work
requirements at home may be problematic for private life.
• Environment protection: ICTs for car navigation can reduce traffic congestion and the
associated pollution, but to the extent that mobile devices increase travelling they can
also lead to increased car traffic.
Public policy should take into account this ambiguity. Some very optimistic views on the
99
mobile Information Society taken in the Göteborg e-mobility conference should be
supplemented by differentiated views on problems that can arise in the course of mobile
ICT penetration.
Mobile work typology may be of practical use
For scientific analysis as well as for political and economic action, it is helpful to
distinguish between various kinds of mobile work. The distinction proposed in this report –
on-site movers, yo-yos, pendulums, nomads and carriers – helps to interpret secondary
statistical data and it may provide a basis for interpreting the results of primary statistical
surveys in the future. Mobile technology providers may find the typology helpful for future
activities in market research and product design. In further research it would be worth
while to analyse more detailed how ICTs impact on the different kinds of mobile work in
qualitative and quantitative terms.

99

See European Commission, Information Society Directorate-General (2001).
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Enterprises can be advised to craft mobile management solutions
The impacts of mobile work on business administration are likely to be dramatic, as it is
put in an article by Nuala Moran worth quoting comprehensively: “Currently, we see
organisations where the workforce has the ability to do the work they normally do at the
desk from locations outside the office. But we are yet to see the true wireless
organisations where processes, technology and people are fully aligned to mobile
working. This shift in working practice will affect all aspects of business, from how the job
100
is done, to how you relate to colleagues and clients, and the corporate culture.”
Considering costs and possible negative implications of mobile work, it may be important
for businesses to implement a strategy of mobile solution implementation in order not to
“sleepwalk into mobility”. Concepts need to be developed, considering the coherence of
mobile devices within the company, sustainability of wireless networks, ways in which the
mobile workforce is to be managed, policies to protect workers’ privacy, and rules
defining when, where and how mobile workers can be contacted. Such concepts appear
to be even more necessary considering that in the future there may be new recruits who
hardly ever worked in an office environment and are not used to according work and
management settings.
Putting high priority to mobile ICT work on the research agenda
Mobile ICT work applications will be important to help Europe find it’s way to become the
“most competitive and dynamic knowledge-based economy in the world”, the goal set by
the Lisbon European Council in March 2000. Meeting this goal will require efforts with
respect to research. Developing improved and new applications for mobile work requires
ongoing research activities by industry, universities and non-university research
institutions. According to the OECD, 52% of the total OECD research spending in
information society research is carried out by the US, 22% in Japan and only 17% in
101
th
Europe.
The European Commission has put high priority on e-work issues in the 6
Framework Programme, with e-work being part of the agenda of the second call in June
2003. National research and technology policy should also give high priority to this
subject.
There is not only a need for technological research and development but also for
economic and social science research on mobile work implications. Research for this
report revealed that there are surprisingly little studies on mobile work available. While
there is a wide literature basis for telework and an increasing amount of publications on
mobile business, mobile ICT work appears to be a relatively neglected field. It is not even
clear if the use of ICTs increases or decreases mobile work. A comprehensive Europeanwide research project on mobile work would be valuable, including more in-depth
literature analysis, evaluation of public and commercial statistical data sources,
quantitative surveys, and a number of case studies from various industries.

100
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See Moran (2002), p. 6.
According to European Commission, Information Society Directorate-General (2001), p. 11.
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Fostering entrepreneurship in ICT development
Since mobile devices and applications appear to be of high and even increasing
importance to business and work, they are also a viable field for new firms. The Göteborg
conference on e-mobility stressed “the importance of entrepreneurship and new business
102
creation for these applications”.
Decision makers in politics and associations who
support business start-ups can be recommended to have a particular focus on business
ideas in the field of mobility.
Mobile ICT applications in the health sector
In the health sector there is a the need for policy to support for pilot mobile ICT
applications in the health care services. For example, there is a need for public support of
applications such as the “emergency vest” since private firms are reluctant to invest in the
absence of strong market demand. Public-private partnerships are needed to solve
problems in the medical service such as an extension of navigation systems.

102

See European Commission, Information Society Directorate-General (2001), p. 10.
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Annex: Case study questionnaire

Back

Forward

Mobile Work in the Information Society – Case Study Questionnaire
You were recommended to be approached for a brief case study in the framework of the European research project STAR
(Socio-economic Trends Assessment for the Digital Revolution). My study seeks to reveal patterns and implications of
mobile work with information and communication technologies.
Your name will not be mentioned neither in the final report nor in any other publication that arises from the report. Of course
I will let you know about the findings of my research.
I would like to ask you to fill in the following questionnaire. It contains 45 questions that should not take more than
Stefan.Lilischkis@Empirica.com
30 minutes to be answered. If you have any question please send me an e-mail to:
For more information about STAR please have a look at www.databank.it/star.
Thank you very much in advance for supporting my study!

START

Back
Page 1 of 5

1 Personal data
Demographic data
(1) Name:
(2) Gender:

-- please select --

(3) Age:

Employment and Work
(4) Your employment status:

-- please select --

(5) Number of employees in your company:
(If you are self-employed without employees, please indicate “0”.)
(6) Industry sector of your company:
(7) Your profession:
(8) Your professional training
(e.g., academic degree):
(9) Your professional position:

-- please select --

(10) Please describe your main
activities at work:
(11) Your actual weekly working time:

-- please select --

(12) Your net income per month:

-- please select --

Next Part
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Back
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Page 2 of 5

2 Mobility
Work locations
(13) In the past month, how often did you work at the following locations?
Employer's premises

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Home office or home workplace

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Own office away from home

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Customers' premises

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Meeting or conference venues

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Other

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

(14) Was the last month a “normal” work month in terms of work locations?

-- please select --

(15) Has your main work location (employer’s premises, own/home office, other) changed in the previous twelve months?

-- please select --

Travelling
(16) How many hours per week do you usually spend on travelling for work purposes?
(Including drives from home to work and business trips – but not time spent at clients’ premises or meeting venues.)
hours per week
(17) How many of these travelling hours do you actively use for working?

hours

(18) In the past month, how often did you use the following means of transport for work purposes?
Car

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Train

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Bus

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Airplane

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Ship

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Bicycle

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

Other

(Almost) every day

More than twice

1 or 2 times

Never / does not apply

(19) Was the last month a “normal” work month in terms of travelling for work purposes?

-- please select --

Next Part

Mobile Work – July 2003

54

Mobile work in the Information Society

empirica

Back

Forward
Page 3 of 5

3 Mobile devices
Portable computers
(20) Do you use a portable computer (notebook) for your work?
If yes: Do you use it to…
(20a) … write texts?

-- please select --

(20b) … calculate statistics?

-- please select --

(20c) ... draw graphics?

-- please select --

(20d) ... send e-mails?

-- please select --

(20e) … access the Internet?

-- please select --

-- please select --

(20f) ... fulfil other purposes (please explain)?

(21) Do you have a wireless Internet access?

-- please select --

(22) Does your company have a Wireless Local Area Network?

-- please select --

(23) How satisfied are you – from a functional point of view – with the portable PC?

(24) What technological development of portable computers would you find helpful?

Mobile phones
(25) Do you use a mobile phone at work?

-- please select --

If yes: Do you use it to…
(25a) ... talk with other people?

-- please select --

(25b) ... send Short Messages (SMS)?

-- please select --

(25c) ... access the Internet?

-- please select --

(25d) ... buy goods or pay for any kind of ticket or service?

-- please select --

(26) How satisfied are you – from a functional point of view – with the mobile phone?

(27) What technological development of mobile phones would you find helpful?

Personal Digital Assistant
(28) Do you use a Personal Digital Assistant (PDA) at work?

Mobile Work – July 2003
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4 Infrastructure
Public transport
(32) Have you ever accessed the Internet while travelling on public service vehicles (e.g., trains, airplanes) for work purposes?
-- please select --

(33) What technological development of Internet access from public transport would you find particularly helpful?

Public Internet Access Points
(34) Have you ever accessed the Internet from Public Internet Access Points such as hotels, train stations, airports,
Internet cafés, or libraries for work purposes?
-- please select --

(35) What technological development of such access points would you find particularly helpful?

Automotion
(36) When you drive a car, do you use navigation systems?

-- please select --

Security
(37) Did you have any security problems (e.g., data privacy, viruses) when using a mobile phone, a portable computer,
a PDA or a special device?
-- please select --

(38) Are you concerned about security problems related to mobile technologies?

-- please select --

(39) From a security perspective, do you think that mobile technologies are more problematic than fixed-network technologies?
-- please select --

Next Part
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5 Impacts
Work life
-- please select --

(40) Did you have to acquire particular skills to use mobile computers, mobile phones or PDAs?

(41) Have the mobile technologies you use made work life …
(41a) … easier?
-- please select -(41b) … more stressful?

-- please select --

(41c) Please explain your answer:
Due to mobile devices, work that had to be done at a fixed workplace until a few years ago can now be done on travelling
– for example computer work. On the other hand, information technology may allow to reduce the amount of travelling:
for example, documents can be circulated and discussed by e-mail.
(42) Do you travel more than you used to because of the information technology you use?

-- please select --

(42a) Please explain:
Private life
(43a) Family status:

-- please select --

(43b) Number of children:
Mobile devices may make the balance between work and private life easier because one can be reached while on the move.
On the other hand, if trips are more frequent because mobile devices allow to work on the move, tensions between mobile
workers and their partners may arise – just to give an example.
(44) Have the mobile technologies you use made the balance between work and private life …

-- please select --

(44a) Please explain your answer:
General
(45) If you would like to comment on any mobile work issue that has not been raised in this questionnaire, please do so here:

To finish

Back

Forward

Thank you very much for your co-operation.
To send this questionnaire to empirica, please ...
1. save the completed questionnaire-file (e.g. with F12 (Save As))
Please keep in mind the directory you save the file in!
2. click on the following red box by which an e-mail is automatically generated.
3. attach the saved questionnaire to the mail.
4. send e-mail.
Please keep the questionnaire stored on your harddisk until you receive a
confirmation mail by empirica.

Click here to create an e-mail to Stefan Lilischkis
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