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The Increasing Use of Portable Computing and Communication Devices and its
Impact on the Health of EU Workers

Abstract

[Excerpt] Portable computing and communication devices are widely used by workers from different
occupations and their use is steadily increasing.

The risks associated with working with portable devices and systems, for which at present no guidelines
exist, differ considerably from those associated with working with visual display units at workstations.
The latter are covered by the European VDU Directive and governed by a host of guidelines and
recommendations within the EU Member States.

In the light of the above, the study addresses the following issues:

- To what extent are mobile communication devices used by the working population — how is such use
growing in absolute terms and which types of workers are using them?

- How is the technology behind these devices — hardware and telecommunications — developing, and how
is the technology likely to evolve in the future?

- Description of the possible hazards arising from the use of portable computing and communication
devices and the risks to workers in terms of ill health and accidents. We also consider how the nature and
extent of these risks will change in the future in the light of likely developments in technology and its use.

- The implications of the use and development of mobile communication and computing devices for
occupational health and safety management and for legislation and implementation in the context of
European law concerning health and safety at work.

- The scope is limited to work carried out in locations and environments that are impossible or difficult for
the employer to control.
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Executive summary

Portable computing and communication devices are widely used by workers in different
occupations and their use is steadily increasing.

Working with portable devices and systems differs markedly from the work with visual
display units at workstations which is regulated by the European visual display units (VDU)
Directive' and governed by a host of guidelines and recommendations within the Member
States of the European Union (EU MS).

What are the new and changing risks to the safety and health of the working population from
the steadily growing use of portable systems and devices and their ongoing technical
development?

Which problems can be identified for the employers’ occupational safety and health (OSH)
management and for legislation and implementation in the EU and its Member States? What
scope is there to solve these problems?

Against this background, the main findings of this study are shown below.

The first part of the study gives an overview of the technology and its use, especially of:

e the various types of portable computing and communication systems currently in use
including devices such as personal digital assistants (PDAs), laptop computers, smart
phones, tablet personal computers, etc. (types of systems);

e the types of work that such computing and communication systems are used for (types of
work);

e the extent to which portable systems are used by the working population — exploring how
their prevalence is growing in absolute terms (extent of, increase in, use). The volume of
work and types of tasks that the systems are commonly used for and the extent to which
they are used (e.g. number of emails sent/received, time spent using them); how the
systems permit or encourage work during free time (e.g. after office hours, at weekends
and on holiday);

o the types of workers using portable systems (categories and numbers of workers) and the
number and types of workers affected. While still regarded by many as ‘executive toys’,
these systems are increasingly used by salespersons, technical support workers, delivery
persons, restaurant and maintenance staff, etc.;

e how the technology behind these systems — and especially the hardware and
telecommunications — is developing, and how the technology is likely to evolve in the
future, highlighting the most important emerging technologies and explaining what this
means for future work patterns (evolution of technologies and future use).

' Council Directive 90/270/EEC on the minimum safety and health requirements for work with display screen

equipment.

2 e.g.: Swedish Work Environment Authority: “Work with Display Screen Equipment”; UK: Statutory Instrument 1992 No.
2792 “The Health and Safety (Display Screen Equipment) Regulations 1992”; Estonia: Regulation No. 362 of the
Government of the Republic of 15 November 2000 “Occupational health and safety requirements for work with display
screen equipment”’; Germany: Bildschirmarbeitsverordnung, BGI-650 (Bildschirm- und Biiroarbeitsplétze — Leitfaden fiir die
Gestaltung).



The sources of information that have been reviewed and analysed are — survey results, sales
data, manufacturers’ and service providers’ information, published scientific research, market
research, data from national authorities, and expert opinions. The aim is not to give a
statistical overview, but rather to use the reliable data available to describe the situation and
identify trends. However, the available data are for many issues still very limited, because
most of the statistics found relate to consumer products.

Important stressors that were found are, for example, the blurring of boundaries between
work and family life, the extension of the working day, difficulties in supervising mobile
employees at work and the feeling that mobile employees have of being insufficiently
involved in company decisions and having poorer career prospects. These stressors may cause
increased stress and mental fatigue which in turn may have long-term consequences e.g. a
weakening of the immune system, psychosomatic diseases, sleep disorders and cardiovascular
disease.

Measures to decrease mental strain in mobile workers that use portable computing and
communication devices can include the training and preparation of these employees to
organize their mobile work themselves and to identify and prevent stressors that may impair
health. Feedback routines for the evaluation of performance should be agreed and employees
should not be forced to be available at all times. It should also be borne in mind that specific
sectors, e.g. the industrial as opposed to the administrative, may differ significantly regarding
the occurrence of psychosocial risks.

The main ergonomic risks considered are:

e manual handling problems resulting from the inevitable compromise in terms of usability
in the design of portable devices, bearing in mind that they will sometimes be used in cold
conditions or situations encouraging poor posture;

e repetitive movements, especially involving a pinch grip, which may induce repetitive
strain injury;

e poor legibility resulting from small display screens and controls, together with problems
arising from reflective glare or excessively low ambient lighting;

e excessive noise levels resulting from high volume settings to compensate for background
noise;

e static and/or poor posture resulting from using the devices in an unsuitable environment;

e cognitive load resulting in accident risks, e.g. when driving or as a pedestrian crossing the
road.

Using the data found, no reliable assessment of the risk factors mentioned above was possible.
Instead, we have made assumptions about their impact whilst highlighting fields of interest
for further research.

It would seem advisable to distinguish between different occupational categories or groups of
workers. In addition to the differences in work environments for portable systems, these
categories reflect differing degrees of intensity of portable systems use and of ICT
(information and communication technologies) skills in most cases as well. Since the
duration and intensity of portable systems use are crucial factors particularly with
regard to biomechanical workload, it is important to analyse the organization of work as
well. Of course, while variations between different occupational categories may affect the
total amount of biomechanical and cognitive workload, they may also be helpful for
identifying the resources available to enable the user to cope with a certain workload.



In addition, it is important to take account of future developments in technology. Since
portable systems designed for communication tasks are smaller and lighter than those
designed for computing tasks, they tend to reduce the biomechanical load and are more
appropriate for mobile work. Likewise, there is evidently a need for the user-centred design
of mobile devices which are compatible with the cognitive load during mobile work.
Future portable systems should facilitate multitasking activities, for instance.

Mobile IT (information technology)-supported work is considered hard to design and regulate
with the aid of conventional occupational safety and health approaches. This is because many
aspects of work which are fixed in traditional work settings become variable within mobile
IT-supported work situations. OSH principles and measures based on such factors are thus no
longer applicable within this new setting. In this way, mobile IT-supported work confronts
corporate OSH management with new challenges. Many of the factors relevant for the OSH
of mobile IT-supported workers are associated with organization and processes. OSH
management must, therefore, adopt an approach which will ensure compliance with the legal
restrictions and OSH regulations. It should encourage a more holistic approach in
cooperation with other organizational management disciplines. This seems to be a key
factor for successfully applying occupational safety and health management in the mobile IT-
supported work sector and thus for the overall health of individuals at work.

To describe the implications for regulation and implementation, we analysed the existing
European legislation against the background of the new requirements from the field.

We present and discuss several options for adapting existing legislation and adopting
alternative solutions for dealing with new and ongoing developments in this field.

The OSH Framework Directive covers all risks, all kinds of work and addresses the
obligations without exempting any employers. The requirements are applicable to all specific
aspects of work with portable devices. In this sense, there are no loopholes in existing OSH
provisions.

Our analysis of the VDU Directive shows that, while it is clearly not applicable in the mobile
environment in a legal sense, it can be used as a guideline for the design of portable devices,

if not for how users work with them.

It is worth noting that the implementation of the VDU Directive in some EU Member States
does not exclude from its application the work with portable devices at workplaces.

Three different approaches to legislation for working with portable systems can be described:
a) a new directive for working with portable systems;

b) extending and updating the VDU Directive to include work with portable systems;

¢) no new or updated regulations.

In cases (b) and (c¢) there would be a need for guidelines for work with portable systems.
Whichever of the options proposed above is chosen, those charged with its implementation

will be faced with the practical problem that it is impossible to effectively monitor work with
portable systems in the field. The labour inspectorates must focus their controls and



enforcement on the OSH management of working with portable systems (e.g. selection of
appropriate systems, risk assessment, adapted organization of prevention).

The conclusions drawn from the investigative part of the study are as follows:

1. The occupational use of computing and communications systems is continuing to grow in
terms of:

e the number of users;

the fields of application and activities;

e new technologies.

2. The following terminology is proposed:

e “mobile IT-supported work”;

e “mobile e-Worker”.

This is because these two aspects combined — mobility and the use of portable IT — are the
characteristic features.

3. Since activities in the various fields of application differ greatly in some respects and the
distinction between blue- and white-collar activities is becoming blurred, categorization on
the basis of the characteristics of the particular activity makes more sense for the
identification of risks and taking preventive measures.

4. The health risks due to poor or maladapted ergonomics and psychosocial stress are varied
and considerable. They vary from acute dangers (accident risk, e.g. from the use of portable
devices when driving) to the latent risks of chronic physical and mental illness. These are the
result not only of the direct use of the devices but also, and more importantly, of the
circumstances in which devices are used. The first standards, recommendations and principles
can already be defined on the basis of the existing findings.

5. There is a lack of representative and specific studies on mobile IT-supported work. These
are necessary so that evidence-based guidelines can be drafted and specific, targeted measures
defined.

6. Employers can and must shoulder their responsibility for the safety and health of their
mobile e-workers even when they work away from their normal base. OSH management
practice must therefore be adapted accordingly. This includes risk assessment, the availability
of suitable equipment and systems, technical and personal support, training employees to use
the systems in a healthy way and a new health protection culture. Employers, and particularly
small and medium-sized enterprises (SMEs), as well as manufacturers of devices and
providers of IT services, need standards and generally accepted recommendations.

7. The OSH Framework Directive covers all occupational risks including all aspects of mobile
IT-supported work in general. The VDU Directive is not applicable from the legal point of
view, but many of its provisions are applicable in practice to portable devices and particularly
the ergonomic requirements. Serving as the state of the art, these should also form the basis
for possible “standards” for portable devices for occupational use.



8. There are three options for future OSH management:

e anew directive;

e modification of the VDU Directive and extension of its scope to cover mobile IT-
supported work;

e no new or modified directive, but the drafting of guidelines and “‘standards”.

The last option would appear to be the best way of satisfying the needs of OSH in the mobile
IT-supported work sector in the light of the speed of technological progress.

9. The most effective way to achieve compliance is for OSH authorities to concentrate on
indirect monitoring by inspecting the way work is organized in companies. They should
participate in the drafting of generally accepted evidence-based OSH management
“standards” and guidelines and in their dissemination.

10. OSH management for mobile IT-supported work should facilitate a holistic approach in
cooperation with other organisational management disciplines. This is the key factor in
successfully ensuring occupational safety and health in this new field.



Introduction

Portable computing and communication devices are widely used by workers from different
occupations and their use is steadily increasing.

The risks associated with working with portable devices and systems, for which at present no
guidelines exist, differ considerably from those associated with working with visual display
units at workstations. The latter are covered by the European VDU Directive and governed by
a host of guidelines and recommendations within the EU Member States.

In the light of the above, the study addresses the following issues:

e To what extent are mobile communication devices used by the working population — how
is such use growing in absolute terms and which types of workers are using them?

e How is the technology behind these devices — hardware and telecommunications —
developing, and how is the technology likely to evolve in the future?

e Description of the possible hazards arising from the use of portable computing and
communication devices and the risks to workers in terms of ill health and accidents. We
also consider how the nature and extent of these risks will change in the future in the light
of likely developments in technology and its use.

e The implications of the use and development of mobile communication and computing
devices for occupational health and safety management and for legislation and

implementation in the context of European law concerning health and safety at work.

e The scope is limited to work carried out in locations and environments that are impossible
or difficult for the employer to control.

10



I Methodology

Because of the limited time scale, the study was designed as an analysis of the literature and
other available information sources such as market research, survey results and data from
national authorities.

One of the findings was that there is a lack of specific research and field studies on the
psychosocial and ergonomic risks of using portable computing and communication devices.
Nonetheless, we were able to find a host of studies whose results could be applied to the
issues covered by this project. In the ergonomics sector in particular, we made use of our own
published research on input devices (keyboards, mouses etc.) for the study.

Nevertheless, it has to be stated that there is a strong need for representative field studies
devoted to the specific health and safety problems and issues arising from the widespread
occupational use of portable computing, communication and information systems. These
should look individually at the various tasks performed or supported by those systems (see
chapter II “Overview of the technology and its use”).

External expert opinions and the views of national authorities were obtained in interviews
with experts from European OSH institutes, universities and trade unions. When searching for
experts we were faced with the problem that there is a lack of experience in this field of study
among OSH experts.

A workshop was held with 14 participants from 3 countries and the European Commission in
the 4th quarter of the project to present and discuss the preliminary results and to draw
conclusions both from the experts’ views and also from the European perspective.

The preliminary results from the different parts of the study (technology and its use,
psychosocial and ergonomic risk factors) were presented and discussed. Work groups looked

more closely at the implications for OSH management, regulation and implementation.

The results of the workshop are reported in the relevant sections and in the final discussion
and conclusions of this report.

1"



IT Overview of the technology and its use

Summary

This chapter covers:

The various types of portable computing and communication systems currently in use, such as
personal digital assistants (PDAs), laptop computers, smart phones, tablet personal computers
(PCs), etc. (types of systems).

e Types of work that such computing and communication systems are used for (types of
work).

e The extent to which portable systems are used among the working population — exploring
both how their prevalence is growing in absolute terms (extent of, and increase in, use).
The volume of work and types of tasks that the systems are commonly used for and the
extent to which they are used (e.g. number of emails sent/received, time spent using
them); how the systems permit or encourage work during private time (e.g. after office
hours, on weekends and during holidays).

e The types of workers using portable systems (categories and numbers of workers) and the
number and types of workers affected. While still regarded by many as ‘executive toys’,
these systems are increasingly used by sales persons, technical support, delivery,
restaurant and maintenance staff, etc.

e How the technology which enables the use of these systems — especially the hardware and
telecommunications — is developing, and how the technology is likely to evolve in the
future, highlighting the most important emerging technologies and explaining what this
means for future work patterns (evolution of technologies and future use).

The study describes the sources of information that are reviewed and analysed — e.g. survey
results, sales figures, manufacturers’ or service providers’ information, published scientific
research, market research, data from national authorities and expert opinions. The aim is not
to give a statistical overview, but rather to use the reliable data that is available to describe the
situation and identify trends. For many issues the available data is still very limited. Most of
the statistics found relate to consumer products.

This study does not focus on long-term telework, such as working from home or from a
client’s premises, as its scope is limited to work carried out in locations and environments
which are impossible or difficult for the employer to control.

It is increasingly acknowledged that networked work environments, which make extensive
use of ICT for interconnecting workplaces across space and time, often by using portable
systems, play a significant role in economic competitiveness (Gareis 2006). Therefore the
impact on occupational safety and health in Europe of the increasing use of portable systems
is of great interest.

12



Introduction

Physically mobile workers (temporarily) using ICT systems® with high intensity to support
their multi-locational or mobile work are called mobile eWorkers. In most cases these
mobile eWorkers use portable systems for computing and communication tasks. By “portable
computing and communication devices” (portable systems) [PSs] we understand portable
computer systems designed for deployment on the move, (temporarily) connected to an ICT
network for communication or data transfer tasks.

PSs may be independent systems or embedded systems. This study covers neither embedded
systems nor telecommuting (long-term telework) because in such cases PSs are, or can be,
used as stationary systems and such use does not differ from traditional office work.

With portability and styling as high priorities, ergonomics often takes a back seat in the
design of PSs. Furthermore, the devices are likely to be used in environments which — from a
health and safety perspective — are far from ideal. Locations such as the car, the train, or
standing in the street may be convenient, but they are a far cry from a well-designed office
environment.

The increasing use of PSs means that more people are working outside the office and are
doing so for longer periods. As a consequence, workers experience a blurring of work and
private life as they are expected to be available out of office hours, during weekends, and on
holidays. This blurring is aggravated by the fact that many systems are often also used for
making private arrangements, so that the traditional separation of work and private life is
made even more difficult. These factors have significant psychosocial implications as a result
of the intensification of work and increased pressure, combined with growing isolation.

Use of PSs in an occupational environment by mobile workers can be defined as ICT-
enabled multilocational work (Vartiainen, Matti (5) 2008). Little statistical data exists about
the actual extent and structure of this work and there is only a limited understanding of which
workers are involved in these activities. The database from a recent, representative EU-wide
survey (SIBIS (SIBIS 2003/2003)) can be used to explore in more depth the key
characteristics of mobile eWorkers.

This document gives an overview of portable computing and communication systems
(PSs) and their use by mobile eWorkers and mobile workers using PSs occasionally, the
evolution of technologies in this field, and their foreseeable future use (task 1 of the

study).

% ICT = information and communication technologies.
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1. Definitions

The following definitions are not presented in alphabetic order but grouped in related themes
for ease of understanding.

eWork is work using company computer systems. eWork is a synonym for ICT-supported
work.

Mobile eWork (mobile ICT-supported work) is used to describe all kinds of high-intensity
mobile work and work arrangements at the individual level carried out outside the home and
the main office, using ICT for online connections to the Internet and/or to company computer
systems (mobile computer-mediated work) (Andriessen/Vartiainen (eds.) 2006). Such work
takes place while workers are moving or at a certain destination, wherever it suits their work
activities, tasks, business schedule, and/or lifestyle (Vartiainen 2007). Mobile eWork is
related to the possibility of a person moving and executing tasks anywhere and at any time,
with the help of wired and wireless technologies and in a flexible manner
(Andriessen/Vartiainen 2006). Mobile eWork is done in ever changing situations with a need
to collaborate with other workers and to be connected to shared resources in order to achieve
common goals (Corso 2006). Mobile eWork can be classified by degree of physical mobility,
level of routine, type of data exchange, and degree of interaction (Vartiainen (2) Andriessen
2006).

A mobile eWorker is a person who works at least ten hours per week away from home and
from the main place of work and uses online computer connections when doing so (from:
Collaboration@Work, “The 2003 report on new working environments and practices”,
http://europa.eu.int/information_society/topics/ework/information/. This report uses the
traditional term “teleworker”).

Micro-mobility of a worker is in-house and on-site mobility (Vartiainen (4) 2007), perhaps
also including nearby buildings and areas (Andriessen/Vatiainen (eds.) 2006).

Multi-mobility is regular movement between many  different locations
(Andriessen/Vatiainen (eds.) 2006).

Full mobility is constant movement between different sites (Andriessen/Vatiainen (eds.)
20006).

Multi-locational eWork is eWork carried out at a number of different, often fixed, locations,
one of which may be the home (BISER 2004).

An instant office is a workplace instantly created and occupied temporarily by the worker in
a location that is not primarily designed for office work®.

Work-life balance is used to describe the balance between an individual's work and personal
life (family life and leisure)’. The determinants of work-life balance are located both at work
and in the home and in an individual’s personal characteristics (including age, gender, stage

* Van Meel, J. “The European office — office design and national context”.
° http://en.wikipedia.org/wiki/Work-life balance

14


http://europa.eu.int/information_society/topics/ework/information/
http://en.wikipedia.org/wiki/Work-life_balance

of career, ambition, work involvement, level of energy, capacity for coping with competing
demands).

The specific characteristics of mobile eWork which can impact negatively on those involved
include information overload, short response times, availability, pace of change (Richter
2006), increased access hours, reduced autonomy, less freedom, pressure to work, multi-
tasking, and thinking time viewed as “non-value-added”. On the positive side, meWork can
allow some flexibility to redress the impact of travelling (Shaffers (2) 2006).

A portable system [PS] is a personal, small and lightweight ICT tool (hardware product),
designed to be used “on the go”/“on the move”, and that is temporarily independent of an
external electric power supply.® ” A PS can be portable, wearable or at least easy to pack up
and move (Wilson 2006). A PS can contribute to making a normally stationary eWork
practice mobile (Johansson 2006). In the context of this study PSs are regarded as
(temporarily) connected to ICT networks for communication or data transfer tasks.

A wearable computer is a ruggedized system subsumed into the personal space of a user, is
always with the user and controlled by the user hands-free, is proactive, always on, always
accessible, often uses sensors for context- or location-awareness, and is connected to an ICT
network®.

® Often portable systems are called mobile devices; this term is not used in this study because ICT systems typically are not
themselves mobile and the term ‘device’ also is used for technical objects that cannot act alone or independently of other
components.

The core toolset of meWorkers consists of a laptop computer and a mobile phone (Nieminen, Mannonen, Petri 2007).
® Wearable computer definition adapted from Steve Mann's keynote address entitled "WEARABLE COMPUTING as means
for PERSONAL EMPOWERMENT" presented at the 1998 International Conference on Wearable Computing ICWC-98,
Fairfax VA, May 1998, and from the definition given by Rachuy, Carsten and Warden, Tobias in ”Probleme und Chancen
der Benutzerschnittstellen bei Wearable Computern”, University of Bremen, artec-paper Nr. 118, October 2004.

15



2. Status quo analysis

2.1 Description of portable computing and communication systems

2.1.1 Types

In this chapter various types of PSs currently in use, such as personal digital assistants
(PDAs), laptop computers, smart phones, tablet PCs, etc., are described in order to give an
overview of the state of the art in this field. This overview starts with first handheld
computers and ends with newer market products such as the so-called Mobile Internet
Devices or eBook readers.

The descriptions of specific types of PSs are mostly taken from the Internet encyclopaedia
Wikipedia (Wikipedia)®, though a few are from manufacturers’ own websites'’.

In an English language environment a distinction is made between mobile devices and
desktop computers''. “Device” in the computing and electronics context may refer to
computer hardware, a peripheral device, device file, information appliance, display device,
electronic component or integrated circuit'>. A peripheral device is any device attached to a
computer which expands its functionality. According to these definitions portable computing
and communication “devices” are portable computer systems [PSs].

Typically such PSs do not always act alone when used by mobile eWorkers, because they are
part of a solution that needs a communication network. In situations where PSs are used for
electronic communication or data transfer, they can correctly be named ‘devices’. This study
deals with systems that are designed for computing and communication purposes; but these
are independent portable computers also used for communication tasks, and therefore
(sometimes) connected to a communication network. In order to employ an already well
defined word, in this study we will avoid using the word “device” and instead use the term
“system” (portable computer system). Whenever such systems are not able to operate without
any local or wide-area network, the word “device” will be the correct one.

Many types of PSs have been introduced since the 1990s. These include:

Personal digital assistant (PDA),
Enterprise digital assistant (EDA),
Smartphone,

Wearable computer, '’

PDT, "

UMPC,'5 16

9 Wikipedia content can be copied, modified, and redistributed so long as the new version grants the same freedoms to others
and acknowledges the authors of the Wikipedia articles used (a direct link back to the article is generally thought to satisfy
the attribution requirement). More information on reuse of Wikipedia material can be found at
http://en.wikipedia.org/wiki/Wikipedia:Copyrights#Reusers.27 rights_and_obligations.
http://www.microsoft.com/windowsmobile/components/devices/

" http://en.wikipedia.org/wiki/Mobile_web

2 http://en.wikipedia.org/wiki/Device
Research is going on in the field of wearable computers, see chapter “Technology Development”.
* Portable data terminal.
"> Ultra-mobile personal computer.
16 http://www.intel.com/products/mid/downloads/umpc2006.pdf
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Calculator,'’
Laptop
eBook reader,
MID,'®

etc.

2.1.2 Functionality, characteristics and ergonomic features

The functionality, characteristics and ergonomic aspects of a sample of PSs currently in use
will be described here in order to give an overview of the current situation in this field.

PSs can be classified by the application for which they have been designed, as they are mainly
intended either for communication or for computing tasks. Systems designed for
communication tasks are more miniaturized and lighter than those designed for computing
tasks and therefore are more appropriate for supporting mobile work.

For this reason, all current types of PSs may converge in designs which make use of
computing facilities via Internet or other networks (application service providing (ASP)),
leaving PSs for communication tasks only. Computing tasks would then be run on servers, so
that PSs would only be used for inputting tasks and displaying the results.

The technology seems to be evolving in the direction of unified communication and
information channels that allow communication in multimedia mode (voice, data, text, and
video) together with related services, such as (instant) teleconferencing or asynchronous
communication.

"7 A calculator is a system that is not used for communication purposes and therefore is not further described in this study.
1 . .
8 Mobile Internet device.
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Figure 1: Characteristics of portable ICT tools
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While at first glance some PSs seem adequate for office or permanent use over several hours,
further scrutiny shows that, while their functionality is in principle the same as that of non-
portable systems, their characteristics and ergonomic aspects make them inappropriate for
permanent occupational use.

On the other hand, PSs may not need to meet the provisions of the Directive because they are
designed only for occasional use and may be adapted for longer term use by means of
accessories. For instance, where necessary or advisable, an external display and a separate
keyboard are supported by a standard VGA (Video Graphic Array) connector and USB ports.

Given that PSs are mostly purpose- or custom-built and assuming that only appropriate
systems are used, the impact on occupational safety and health of the increasing use of
PSs can only be fully evaluated with reference to the purpose and user group of specific
systems.

From the point of view of users, all PSs have been designed to be used “on the go”/“on the
move”. For this reason, they have been optimized in terms of size and weight and with regard
to environmental conditions but with little attention being paid to the impact of the design on
occupational safety and health. Moreover, because of their potentially universal application,
sometimes systems designed for mobile use are used in situations and for applications for
which they were not intended.
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Portable systems have been designed to be portable, and their designs therefore conflict
with some usability and ergonomic criteria. If these criteria are incompatible with
portability, this conflict may prove irresolvable.

The following photograph confirms our personal experience that the miniaturisation of PSs
can have a positive impact on occupational health and safety.

Photograph 1: Person carrying a laptop

Source: Lucy Dunne, Adaptive Information Cluster, University College Dublin, Jane McCann, University of Wales,
Newport,Sirpa Morsky, HAMK, University of Applied Sciences, Himeenlinna: “Humans — A Tutorial” (slide show).

The function of PSs is to support computing and communication activities; they are
characterized by their design for mobile users, and from an ergonomic point of view they are
not intended for constant use. Some PSs are designed for outdoor use and therefore can be
used in bad weather or other adverse environmental conditions.

2.2 Description of work with portable systems

2.2.1 Types of work using portable systems

This chapter identifies the types of work in which PSs are deployed.

The following aspects are of relevance for an analysis of the types of work in which PSs are
used:

The target group of ICT solutions with a PS as end-user tool;

The character and form of occupational use;

Typical activities, tasks and jobs supported by PSs (scenarios, descriptions of usage);

The field and range of application/functions of ICT solutions using PSs as end-user tools;
Usability;

The distinction between office work — including management jobs — and other work, such
as factory or maintenance work.
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The types of work in which PSs are used can be characterized as those in which workers are
doing mobile computing “on the go”/“on the move”. This does not mean that these workers
are travelling. On the contrary, PSs are often used by workers that are only mobile on their
employer’s premises or on campus (micro-mobility). Regardless of occupation and category
of worker (white- or blue-collar worker), PSs are mostly used for information and
communication tasks. This is the function and aim of computer systems and
telecommunication networks. The differences originate from different solutions, applications
and services, and have little to do with the main characteristics of PSs.

From figure 2 we can see that in 2001 non-office workers (manual workers) did not use
computers as much as office workers. Managers had a very high rate of computer use (eWork
2001 and eWork 2002 [2001/2002]). It can be assumed that this category of worker also uses
PSs more often than other workers.

Figure 2: Teleworkers by gender and category of occupation; 2001
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Source: Eurobarometer, November 2000.

An analysis of the possible fields of occupation, using the typical classification (development,
production, sales, assistance, organizational support, and social services) shows that
production activities (manufacturing, building, installation, etc.) are not ICT activities, while
assistance tasks (operating, controlling, monitoring, etc.) can be supported by ICT. Typical
activities with ICT support are planning, design, programme development, information,
publishing, or promotion (sales), education, entertainment and care (social services).
However, the main field of ICT use is activities and tasks related to organizational support
(organizing, managing, writing, calculating, drawing and communicating). It is important to
understand that regardless of the occupation (profession) or job, typical work using PSs is
characterised by activities that can be, and are, supported by ICT. This will be shown in more
detail in Chapter 2.3.3 “Typical activities and tasks”. Whether people are working, for
example, in customs control, facility services, maintenance services, home care or project
management, most types of mobile work (including micro-mobility) can be supported in some
way by using PSs. Therefore it is difficult to categorize the use of PSs by type of work or by
profession. Generally, much less ICT support is possible in production work than in service
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work. One group of workers in all sectors that use ICT to a very high degree are the so-called
knowledge workers, who typically use PSs while “on the go”. The following diagram shows
the importance of ICT use by sector. The rates of ICT use are very high in the sectors of
financial intermediation, real estate, public administration and education, which again shows
that ICT is used for information and communication purposes. Those workers whose work
implies a significant use of PC and Internet are classified as “IT” workers (37% of EU
workers).

Figure 3: Use of ICT by sector
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Source: Excerpt from European survey on working conditions 2007.

There are substantial differences in the use of technologies in the different occupational
groups'’. Professionals, clerical workers, technicians and managers use IT most widely, in all
cases above 50%. At the other end of the spectrum are skilled workers and machine operators
(who use machine technologies in more than 60% of cases). Agricultural workers, unskilled
workers and service workers show low levels of use of both types of technology (with more
than 50% of workers not making any substantial use of technology at all).

A deeper analysis of types of work using portable systems requires a large number of different
classifications. The following classification method has been used in the Fourth European
Working Conditions Survey”":

e Gender and age (15 — 29, 30— 49, 50+);

e Education — primary or lower, lower secondary, upper secondary, post secondary, tertiary,
postgraduate;

e Occupation — senior managers, professionals, technicians, clerical workers, service and
sales workers, agricultural and fishery workers, skilled workers, machine operators,
unskilled workers;

e Sector — agriculture and fishing, manufacturing, electricity/gas/water, construction,
wholesale and retail trade, hotels and restaurants, transport and communication, financial

19 See: European survey on working conditions 2007.
European survey on working conditions 2007, Table 5.1
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intermediation, real estate, public administration and defence, education, health, other
services;
e Technology at work — IT, IT and machinery, machinery, little or no technology.

2.2.2 The work environment of mobile eWorkers

Some aspects of the usual work environment of mobile eWorkers will be presented in this
chapter.

The physical workplace can be described as a combination of:

e Work settings, i.e. furniture + ICT equipment;

e Space, i.e. office, factory, meeting room, project area, café, airplane, forest, car;

e Environment, ie. office building, city district, street, airport, train, bus, natural
environment, home;

¢ Conditions, i.e. time, weather, sunlight, temperature and other environmental influences.

Additionally, the work environment can be described as:
e The physical workplace,

e A virtual space (established by ICT)

e A social space (established by other people).

The MOSAIC consortium®' (Shaffers (1) (eds.)), for example, has analysed the dimensions of
place and time in eWork, highlighting the fact that the work environment of mobile eWorkers
is a very complex research subject. Those interested in learning more will find a wealth of
fascinating results from this research on the AMI@Work website**.

PSs are mostly used to support multi-locational or mobile eWork outside the traditional
workplace. The term “multi-locational work” implies that persons spend working time at
more than one location as it suits their work tasks, business schedule and lifestyle (BISHER
2004). The concept of geographically mobile eWork implies that means of production, staff,
objects of work and cooperation partners can be geographically separated from one another.

Furthermore, the organisational and technological changes necessary for relocating eWork
result in new ways of work organisation that in turn make it easier to relocate further work.
The place of work of knowledge workers typically is a hotel, conference site or similar
location, or another company’s premises. The main purposes of mobile eWorkers using online
connections is sending and reading e-mails (92.4%) — less for outgoing than for incoming
communication — but about three quarters also browse the Internet and connect to their
company’s internal computer systems. However, 37% of EU15 mobile eWorkers use mobile
systems for data transfer on the move.” Potential access points are teleservice centres such as
Internet cafés, which offer mobile eWorkers a temporary workplace equipped with PC,
Internet access, printer, fax etc. Such service providers are emerging at the nodes of
international traffic. They may contribute to making mobile work attractive, offering a
working environment like an office. However, currently only 5.4 % of all mobile eWorkers
make use of teleservice centres. (Gareis 2006)

21 MOSAIC (Mobile Worker Support Environments) is a specific campaign, funded by the European Commission under the
IST 6th Framework Programme; its key objective is to accelerate innovation in mobile worker support environments by
shaping future research and innovation activities in Europe, see http://www.ami-communities.eu/wiki/MOSAIC.
http://www.ami-communities.eu/wiki/communities

2 Base: All persons employed (N=5,100); weighted by EU15 population. Data source: SIBIS2002, GPS.
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Figure 4: Locations where mobile eWorkers use Internet while travelling
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Source: Gareis, 2006.

The Fourth European Working Conditions Survey (European Survey on Working Conditions
2007) classifies workers by a single composite indicator of the usual place of work according
to their answers in one of the following eight categories (see table 1).

Table 1: Usual place of work

In company 50
On company premises and outside 12
Only outside 10
Outside and from home 2
Only from home 2
At company and from home 6
A significant amount of time in all locations 5
Other 13

Source: European survey on working conditions 2007.

From table 2 we can see that about 7% of those accessing the Internet use a laptop to do so.
About 8% use a mobile phone for Internet access, and about 1% a handheld/pocket PC
(EU15, Eurobarometer, November 2002). The statistics for consumer products indicate an
upward trend here. It can be assumed that most of this usage is taking place during working
time, because laptops and pocket PCs are typical tools for mobile eWorkers. Internet access
via mobile phone will also mostly be used for work purposes, because Internet access for
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private reasons is cheaper and much more convenient from a home landline. From these
figures, together with statistics about how many people access the Internet, it can be estimated
how many mobile eWorkers are accessing the Internet with PSs.

Table 2: Place of use of Internet and mobile access

BE |DK |DE |(EL (ES (FR |IE |IT (LU [NL |AT |PT |FL |SE |UK

At home 71 71 [83 |72 |50 |61 |64 |74 [68 |84 |87 [77 |64 [74 |84 |74

At work 43 |47 |50 |37 |26 [36 [44 (42 |40 |44 |50 [44 [42 |50 |57 |51
At afriend’sor (33 |33 |15 |40 (21 |21 |40 (30 (20 |27 |32 |17 |20 |22 |26 |41
relative’s home
At school, 19 |25 (15 (17 |24 (21 (20 |23 |15 |17 [18 [13 (24 |23 (19 (24
college,

university
From a public 13 14 (8 11 (4 10 |15 (19 |7 |9 14 |4 12 |17 |12 |18
access point
At an Internet 9 6 3 11 (20 |16 |6 14 [5 |8 9 4 4 4 5 9
cafe
With a mobile 8 6 1 14 (1 2 5 7 |12 |7 7 2 4 3 6 11
phone
With a laptop 7 9 2 6 2 2 10 |10 [4 |8 6 4 4 4 10 |14
With a handheld | 1 1 0 1 0 0 1 2 (0 [1 1 1 0 0
Ipocket PC

Elsewhere 0 0 2 0 0 |0 0 0 [0 |0 0 0 0 1 0 0

Source: Flash Eurobarometer 135, November 2002; Information society statistics, Data 1997 — 2002, THEME 4: Industry,
trade and service, 2003 edition (Information Society Statistics Pocketbook 2003), European Communities, Office for Official
Publications of the European Communities, Luxembourg.

From the following tables — the latest Eurostat statistics on Internet use — we can see the
individual Internet use by country. For this study the table showing the percentage of
individuals who accessed the Internet at places other than work or home is of most interest.

Table 3: Percentage of individuals who accessed the Internet at their place of work
(other than h