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ABSTRACT

Restructuring and mergers in private and public organizations often include also restructuring and changes in
the data systems used. Usually the dominating partner in a merger decides which one of the formerly applied
systems will be adopted by the new organization. This is true for other organizational systems and practices
as well. Mergers represent episodic changes, in contrast to continuous changes. They are characterized by
top-down planning and discontinuity in organizational culture and practices. The management perspective is
at the macrolevel, it is distant and global, and the main actor in the transformation is the decision maker of
the change process (Weick & Quinn, 1999). 
This paper focuses on a merger of three earlier independent hospital regions in specialized health care. In the
beginning of the year 2000, the new merged organization started functioning after a very short planning pe-
riod. Altogether 18 000 employees were working in this new organization. They represented all the major
medical specialities and some other occupational groups. Although the merger changed many issues in the
organization, we concentrated on the change in the data system and its consequences. The data systems for
the patient records and personnel administration were changed. The changes in the patient data system af-
fected the work of most of the employees. 
This paper investigated how the change process in the data system was perceived by the various occupa-
tional groups, and according to the original organization from which the employees came. Also the associa-
tions of the data system changes with the psychosocial factors of work and well-being were analyzed. The
perceived total change was analyzed parallelly in order to see whether the data system change involved
some specific characteristics.

1 Material

A postal questionnaire was sent to 15 900 employees
and 9 241 returned the questionnaire (58%). Of these,
89% were women and 11% men. In this paper, atten-
tion was paid especially to five larger occupational
groups, totalling 7523 persons. 52% were qualified
nurses, 15% were other health care personnel, 9%
were qualified nurses in supervisory positions, 11%
were physicians, and 13% were administrative and of-
fice personnel. Some other groups that have very little
to do with data systems were excluded. Their mean age
of the subjects was 42.2 years (sd 9.9). Qualified nurses
in supervisory positions were the oldest, 48.9 years (sd
7.0).
The three original organizations from where the person-
nel came to the new organization were a university hos-
pital region, a city hospital region, and a county hospital
region. 3717 (50%) persons came from the former uni-
versity hospital region, 1429 (20%) from the city hospital
region, and 2185 (30%) came from the county hospital
region.

2 Method

A questionnaire survey on all employees was carried
out four months after the merger. Questions were
asked about the perceived changes, transition process,

especially about informing, participation and training,
and the psychosocial factors at work, as well as general
well-being. The following methods were used: Job Con-
tent Questionnaire (Karasek, 1985), The Team Climate
Inventory (Andersson & West, 1994), Job Diagnostic
Survey (Hackmann & Oldham, 1975) and General
Health Questionnaire (GHQ).

3 Results

3.1 The perception of changes

The main changes reported after the merger were e.g.
new data systems (28%), new competence demands
(24%), new work practices (24%), the closest supervi-
sor was new (20%) and new kinds of patients (15%). 
56% reported at least one type of change. In general
34% of the personnel saw the changes as being com-
prehensive or notable. The changes were perceived
negatively by 25%. 2/3 reported that they were in-
formed about the changes before they took place, and
π were informed afterwards. 56% reported that they
had had at least some possibility to influence the chang-
es. Changes in data system were reported mostly by
those who came originally from the city hospital, 72%,
and only by 18% of those who came from the other two
original organizations. Those from the city hospital also
perceived the changes as most extensive/significant



Organizational and Data System Changes: Psychosocial Aspects      

Proceedings of the Conference WWDU 2002 World Wide Work - May 22-25, 2002 - Berchtesgaden

Kari LINDSTRÖM (1), Juha Kinnunen (2) and Merja Turpeinen (3) 23

and most negative. When the occupational groups
were compared, the administration and office person-
nel (33%) reported most changes in the data system.

The most comprehensive changes were reported by
qualified nurses in a supervisory position, physicians,

and by office and administrative personnel. Qualified
nurses in a supervisory position generally saw the
changes more negatively compared to the other care
personnel (Table 1).

3.2 The change process and transition

The change process and transition were evaluated
most negatively by those coming from the city hospital,
and most positively by those coming from the county
hospitals (Table 2). Of the various occupational groups,
the other health care personnel evaluated that the
change process had been carried out most ideally. Qual-
ified nurses saw the informing and participation most
negatively, and physicians saw the planning most nega-
tively. Planning was perceived worst by the office and
administrative personnel.

3.3 Relationship between the change in data 

systems, and psychosocial factors and 

well-being

Various psychosocial factors at work correlated only
slightly to the number of total changes. The total num-
ber of changes was nevertheless related statistically
slightly significantly to low job control, unclear goals,
low growth need, and poor leadership behavior. The
changes in the data system were less related to psy-
chosocial factors than was the total number of changes,
which correlated most strongly to low job discretion and
job control. The comprehensiveness of changes was re-
lated especially to poor management of the whole new
organization, low organizational justice, and high time
pressure. The perceived negative quality of the changes
correlated strongly to poor perception of psychosocial

factors, especially to poor management of whole orga-
nization, low organizational justice, low growth need,
and low level of participation. Lack of well-being, as
measured by GHQ, was related to all changes, and also
to their comprehensiveness and poor quality. Especially
the poor management practices and low organizational
justice were related to a negative perception of the
changes.

4 Discussion

After a hospital merger, changes in data systems were
most frequent among former city hospital personnel
who had to leave their own data system and adopt the
one of the biggest partner in the merger. The overall
change was especially negatively seen by this partner,
and also the changes were perceived most comprehen-
sive. When looking at the various occupational groups,
most changes in the data system had occurred among
the administrative and office personnel. The number of
total changes related negatively to job control and goal
clarity, but the change in the data system alone correlat-
ed only slightly with psychosocial factors.

All measures of changes related to poor well-being. Es-
pecially the perceived poor quality of the changes was
highly related to negative perceptions of management
behavior, job discretion, and time pressure, as well as to
low level of well-being.

It can be concluded that the change in the data system
was a small part of the whole merger process. It never-
theless had negative effects on those who were from
the organization that lost its own system, and also oth-
erwise saw the change process as negative. Occupa-
tional groups that were dependent on the data systems
were of course more vulnerable, like the administrative
and office personnel, and nurses in a supervisory posi-
tion. Also the qualitative data confirmed this. The
change in the data system was seen as an example of
negative losses due to a merger, but they were seen
very negatively by only some occupational groups.

Table 1: Changes in the data system – 
total number of changes, amount and quality of changes by occupational groups

New in data 
system 

%

Mean number of 
changes

Perception of total 
changes, compre-

hensive %

Quality of total 
change, negative 

%

Physicians 25 1.4 40 28

Qualified nurses in supervisory position 28 1.6 44 30

Other qualified nurses 27 1.3 33 24

Other health care personnel 31 1.4 28 23

Administrative and office personnel 33 1.8 40 28

Total 28 1.4 35 25

Table 2: The change process and transition as seen ac-
cording to the original organizations

University 
hospital

City 
hospital

County 
hospital

mean sd mean sd mean sd

Ideal process 2.7 0.6 2.5 0.7 3.0 0.6

Informing 2.8 0.7 2.6 0.7 2.8 0.7

Planning 2.3 0.6 2.1 0.6 2.4 0.6

Participation 2.5 0.8 2.4 0.6 2.7 0.8
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ABSTRACT 

In the move to become an e-business firms are revisiting their core-business processes in order to better
manage the flow of transactions in the firm. These process level changes are resulting in changes to tasks
and jobs. While the goal of the process changes is for more effective and efficient operations, little conscious
effort appears to be directed at the resulting job level changes in terms of their effectiveness and positive job
design. 

1 Introduction 

One of the challenges of e-business is to capture a busi-
ness transaction electronically through an e-channel and
then flow it through the organization. The goal is to keep
the transaction electronic and to ensure that the infor-
mation contained in the transaction gets to those who
need it in the organization. The troubled path to e-busi-
ness has described many firms that invested millions in
websites only to print off the sales transactions cap-
tured on the website and have them rekeyed into sev-
eral different corporate information systems. The cri-
tique of these firms is that they have not thought about
process in order to integrate and manage the flow of
transactions through the organization. The suggestion
being that an examination of a firm’s core business pro-
cesses followed by a redesign of those processes is a
critical element of the move to become an e-business.

1.1 Level of Process Exploration

Andreau, Ricard, and Value (1997) proposed a concep-
tual framework for process-based innovation that con-
tained fours levels of analysis at which process rede-
sign could be targeted. The levels ranged from a value
system representing a sequence of activities spanning
more than one firm, to the task level. (See table 1.) Their
results found that most firms either focused at the busi-
ness process level or at the task level. In either case the
goal was improvements. No definition however is given
to what is meant by improvement though standard pro-
cess improvement metrics include measures like re-
duced cycle time, speedier responses to customers,
and lower cost of operations.
Regardless of the level of focus for process redefinition,
the resulting new environment often holds substantial
changes in roles and responsibilities for many individu-
als in the firm. In other words work is redesigned by vir-
tue of changing the core business processes. While the
processes are redesigned to be more effective and effi-
cient, at question in this presentation is whether the
work changes are held to any measure of effectiveness
and efficiency in terms of positive job design. In this pa-
per we argue that principles of positive job design rep-
resent a possible means to assess process-redesign ef-
fectiveness targeted at the levels of business process
and below. Even when the focus is at the business pro-

cess level as defined by Andreau et al, the changes will
be felt at the job and task level. Job design principles
could represent a bridge to manage the movement be-
tween process level redefinition and task level redefini-
tion. 

1.2 Job Design in Process-redesign Tools

In order to assess whether consideration is being given
to job design definition in the context of process rede-
sign we decided to look at a series of tools commonly
used to aid process redesign efforts. We felt that if job
design was being considered we should see it reflected
in the tools. Our starting point for tools was a list of busi-
ness process reengineering tools produced by Ketting-
er, Teng, and Guha (1997). Several of the tools were
identified as supporting the techniques of job analysis
and/or job design. It was these tools that received our
attention. 

Starting from the definitions of job related constructs
provided by Kettinger et al (see table 2) we established
a set of job analysis and job design indicators. Based on
descriptions of the tools found on the websites of the
tool providers as well as the exploration of any down-
loadable free versions that were available we looked for

Table 1: Levels of Process-based innovation as defined
by Andreau et al (1997)

Level of 
Process-based 

Innovation
Definition

Value System A sequence of activities spanning 
more than one firm.

Business Process A structured set of inter-related 
tasks that exists for the purpose of 
achieving a specific result for a cli-
ent.

Sub-process A small set of tasks that canoe be 
considered a business process 
because they are not structured 
enough or do not directly serve a cli-
ent

Task The most elemental form of activity. 
Usually a single individual can per-
form many different tasks.
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any presence of the job analysis or job design indicators.
While we found some evidence of job analysis, we
found only a discussion of roles as a possible indicator
of the incorporation of job design in any of the tools
studied.

1.3 Conclusions

Given that most firms are making some attempts at e-
business transformation, substantial changes will be oc-
curring in the context of process in these firms. Unfor-
tunately our results suggest that the job redefinition that
occurs by virtue of process redesign appears to unfold
without any consideration of positive job design. Fur-
ther work is required to see what impact the lack of con-
sideration of job design might have on the desired pro-
cess-based effectiveness and efficiency of the firm.
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Table 2: Job related definitions in Kettinger et al (1997

Job design A technique to integrate work content, 
qualifications and rewards for each job 
in a way that achieves an effective fit 
between people, technology, and pro-
cess. 

Job analysis A systematic process for collecting 
task data, behavioural data, and ability 
data in analyzing the nature of a spe-
cific job.

Skills Inven-
tory Analysis

A skills inventory keeps track of an 
employee’s job qualifications, educa-
tion and experience. On-going analysis 
of this inventory is critical to the suc-
cess of human resource management.
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ABSTRACT 

Higher productivity demands, intensive use of new information and communication technologies (ICT), in-
creased competition, new flexible forms of work organization, and new patterns of working time have often
been presented as reasons for the intensification of work. Due to the dissolution of the unity of work in space
and time, the boundary between work, home and leisure time activities is becoming blurred. Too often atti-
tudes and values like "the more the better", "the longer the better" dominate goal setting and work behavior.
In this paper, some research findings on the impact of ICT on work and stress are presented. Telework is
taken as one example of the application of flexibility at work. Its implications for occupational safety and
health (OSH) research and practices are discussed.

1 New technology and ageing workers: 
Some study findings

A survey among the Finnish work-force in 2000 shows
that in all age groups, the majority of workers daily use
computer applications or equipment connected to com-
puters (Piirainen et al. 2000). The study revealed a clear
relationship between age and mastery and the learning
of new computer systems (Figure 1). Older workers ex-
perienced more often difficulties with the computer ap-
plications than did the younger ones. The correlation be-
tween the evaluations and age was higher among fe-
male workers.

A study in a call center (telephone bank in Finland, Huu-
htanen et al. 1999) revealed that, as a result of the new
technology in customer service tasks, evaluation of the
feeling of being productive at work, the opportunities to
use one’s abilities, level of interesting work, and job ap-
preciation was most positive in the oldest age group.
On the other hand, the older workers felt more often
than the others that the work pace, things to be remem-
bered, rules to be taken into consideration, difficulty of
tasks, and monitoring of their work had increased.

As regards system usability, the oldest group had expe-
rienced more problems than the youngest group, e.g.
with the following issues: working out how to use the
system, finding the information wanted, information dif-
ficult to read on the screen, an inflexible help facility, los-

ing track of where you are in the system, system re-
sponse times are too quick, and having to spend too
much time correcting errors (Huuhtanen et al. 1999).
Computer specialists have a key role in developing work
in the information society. Their capacities and well-be-
ing are one precondition to positive development in or-
ganizations. Research has shown that the work of com-
puter specialists is cognitively demanding. The problem-
solving demand, monitoring demand, and demands on
keeping up to date, applying and producing new infor-
mation are quite high. These raise the stress potential in
information work. Results from a comprehensive study
in Finland revealed that, of the work characteristics, in-
formation overload and quantitative and qualitative over-
load were associated with exhaustion among 40-54-
year-old computer specialists (Toppinen & Kalimo
1995). On the other hand, many possibilities to control
the work situation and tasks buffer against stress.

2 Option and demand for flexibility

The direct impact of flexibility on occupational safety
and health has hardly been assessed. However, there is
indication of health and safety problems linked to flexi-
ble employment policies, particularly to the intensifica-
tion of work and time pressure, to the lack of control
over working time, and job insecurity. According to a Eu-
ropean case study, flexible employment strategies have
a clear impact on working conditions, generally worsen-
ing them (Goudswaard and de Nantieuil 2000). Almost
all cases show evidence of increasing gender and/or
age segregation.
Most cases demonstrate a lack of control over working
time, which is worse for workers with a weak employ-
ment status. On the other hand, the study revealed a
positive relationship between functional flexibility
(multi-skilling and teamwork) and the improvement of
working conditions. Furthermore, an increasing gap be-
tween job demands and job control was found. The in-
tensification of work is growing in all countries. There
are, however, differences between cases and coun-
tries. The differences found between cases can mainly
be understood by looking at government regulations
and the labour relations system at the national level.

Figure 1: Easy to learn and use computer applications
at work in Finland in 2000 by age and gender, %
(N=2053
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3 Telework as one example of flexibility

The accelerated speed of development in information
and communication technologies (ICT) gives a good ba-
sis for new ways of working without limitations of time
and place. A proper understanding of telework is need-
ed not only as a technological phenomenon, but also in
terms of associated economic, cultural and social is-
sues. Telework should be placed into the context of
change in business strategies, organizational culture
and new management and leadership strategies.

In relation to telework, the role of OSH research is to in-
crease knowledge and understanding of the changes at
work and well-being and their relationships, and to pro-
vide a scientific basis for actions, prevention and control
of new risks. In changing environments, new methods
must be developed to monitor the work environment
and to follow, register, and assess the workers' health
and exposure. There might be a growing need for per-
sonal monitoring in addition to environmental monitor-
ing. Personal monitoring should cover only work perfor-
mance, not the teleworker's behavior in a wider social
context. Attention to health and safety risks of the ap-
plied material, equipment and work environment should
start at the purchasing stage, consulting the telework-
ers.

The accessibility of the workplace is a key issue, partic-
ularly in the case of tele-homeworking. In most coun-
tries, citizens have a right to the inviolability of their
home. Therefore two problems arise: first, how can em-
ployers be responsible for complying with occupational
health and safety regulations if they cannot access the
workplace? Secondly, the same applies to control bod-
ies if they cannot enter private homes. For most cases,
in practice, however, accessibility is not a major prob-
lem, because the teleworker is interested in good and
safe working conditions. Permission to enter the home
is unlikely to be withheld, because the teleworker's
own well-being is at stake.

The dissemination of specific health and safety informa-
tion is needed with guidance and training in how to pro-
ceed with respect to relevant issues (e.g. health surveil-
lance, how to organize work patterns and working
times, selection of teleworkers, re-training, risk assess-
ment of the home work station, data security, safety of
third parties, burden of proof in case of occupational ac-
cidents). Support is important especially for small and
medium-sized enterprises, for mobile teleworkers, and
for self-employed teleworkers.

4 Challenges for OHS research and 
practices

As a response to current trends in the working life, inno-
vative solutions are needed also regarding the applica-
tion of occupational safety and health (OSH) research
results. A major challenge is to reconcile the flexibility of
work arrangements and modern ICT tools with the
worker's security, not only at work but also in the social
and family context. Work will continue to spill relent-

lessly over into private and family life. A relationship be-
tween overwork, especially unpaid, stress and fatigue
have been demonstrated in many studies both among
ICT professionals and in other white-collar occupations.
Reciprocal spillover complicates the task of researchers
and risk monitoring, given the numerous types of fami-
lies in the information society. In addition to well-known
risks, cognitive and musculoskeletal risks, new expo-
sure factors emerge, e.g. in human-human interaction
between service workers and clients.

In sum, the old basic argument in this paper is empha-
sized, i.e. the decisions on work organization and the di-
vision of tasks between computers and people are
made in connection with the system design process.
Technological and organizational innovations, like tele-
work or e-work, if these concepts are relevant at all any
more, should not be seen as an end, but as one option
for individuals and organizations in the information soci-
ety. Success in implementing new technologies and
modern types of work organizations is based more on
social than on technical innovations. The Information-In-
tensive Work Program, issued by the Finnish National
Fund for Research and Development (SITRA) together
with the Finnish Institute of Occupational Health (FIOH),
aims to bring a stronger human-centered orientation to
the information society by promoting innovations and
new work practices that enhance health, competence
and productivity in organizations. Various research and
development projects strengthen these aims with the
help of co-operation, funding, training and communica-
tion. The program consists of 14 research and develop-
ment sectors that focus on information work from the
following viewpoints: health and functional ability, us-
ability and ergonomics, the organization, management
and organizational culture.

5 References

Goudswaard A, de Nanteuil M. (2000), Flexible Employment
Policies and Working Conditions. European Foundation of Liv-
ing and Working Conditions. Consolidated Report, Dublin.

Huuhtanen, P, Ristimäki T. & Leino, T.: Age and implementa-
tion of new information technology in banking tasks. In Bull-
inger H-J & Ziegler J (eds) Proceedings of the 8th International
Conference on Human-Computer Interaction, Munich, Germa-
ny, August 22-26, 1999, 3-5.

Huuhtanen P. (2000), Safety and health implications of tele-
work. Changing World of Work, Electronic Magazine of Euro-
pean Agency for Safety and Health at Work. http://agen-
cy.osha.eu.int/publications/magazine/, February 2000.

Piirainen H, Elo A-L, Hirvonen M et al. (2000), Työ ja Terveys –
haastattelututkimus v. 2000. Taulukkoraportti. Helsinki:
Työterveyslaitos; 2000. (Work and Health - survey in 2000.
Finnish Institute of Occupational Health, in Finnish)

Toppinen S. & Kalimo, R. (1997), Sense of competence and
sense of coherence as health resources in computer profes-
sionals. In: Seppälä P, Luopajärvi T, Nygård C-H, Mattila M,
(Eds.)  From experience to innovation. IEA '97. Proceedings of
the 13th Triennial Congress of the International Ergonomics
Association; 1997 Jun 29 - Jul 4; Tampere. Helsinki: Finnish In-
stitute of Occupational Health, 5, pp. 318-31



Towards Innovative IT-Practices in Surveying Work in Sweden      

Proceedings of the Conference WWDU 2002 World Wide Work - May 22-25, 2002 - Berchtesgaden

Gunvor GARD (1) and Kari Lindström (2) 29

Towards Innovative IT-Practices in Surveying Work in Sweden

Gunvor GARD (1) and Kari Lindström (2)
(1) Dept. of Musculoskeletal Disorders, Lund University, Box 5134, 220 05 Lund, Sweden, 
E-mail Gunvor.Gard@sjukgym.lu.se
(2) Institute of Occupational Health, Topeliuksenkatu 41 a A, FIN-00250 Helsinki, Finland, 
E-mail Kari.Lindstrom@occuphealth.fi

ABSTRACT

The aim of this study is to compare and describe effects of a transition to integrated information technology
in surveying work in Sweden in relation to job and organisational characteristics and effectiveness and well-
being measures between 1998 and 2000 with a focus on the innovative practices used.

1 Introduction

A transition to an integrated information technology can
be seen as a participative approach to work systems
and organisational design. Such a transfer has recently
been introduced in surveying work, implying two impor-
tant changes. First, the introduction of an integrated IT-
technology, characterised by a change in information
support from a strong specialisation towards greater in-
tegration within the surveying company. The second
change is a change from an organisation depending on
experts in different fields to a more customer-oriented
organisation as well as a transition to a team-based or-
ganisation (Gard, 1998). Competence development,
such as theoretical courses was introduced to give all
team members generalist knowledge. Interventions
such as courses in how to cope with the role of a gen-
eralist, how to deliver service to clients as well as edu-
cation in technology, in law and economy and computer
information support were introduced from the start in
1998. The aim of this study is to compare and describe
effects of the transition to a new information technolo-
gy in relation to job and organisational characteristics
and effectiveness and well-being measures between
1998 and 2000 with a focus on the innovative practices
used in IT-technology and in teamwork. It was impor-
tant to increase innovation and develop innovative prac-
tices in the teams and to use the new IT-strategy effec-
tively all over Sweden. 

2 Methods

Scales from three different questionnaires were used.
The first one included questions about the perception of
the transition to integrated IT. The second questionnaire
was the Teamwork Profile (TWP) (Lindström, 1997).The
third questionnaire consisted of different dimensions
from the QPS Nordic questionnaire (Lindstrom et al.,
1997). The outcome measure were job satisfaction,
strain, productivity and quality of client services.

3 Results and discussion

A positive attitude to the new IT-system increased from
1998 to 2000. The transition had negative consequenc-
es on job content and jobcontrol 1999 but improve-
ments could be seen 2000. Cooperation with clients

and service quality to clients improved each year from
1998 to 2000. Generally, a positive attitude to the IT-in-
tegration and to the use of computer in daily work were
related to high continuous improvement practices,high
goal clarity and high job control in all three phases. In
1998, women had significantly more negative percep-
tions of all the job and organisational characteristics.
This could be explained by lower educational level and
less job control. This tendency was not statistically sig-
nificant in 1999 and 2000. Age and seniority at work
were increasingly positively related to the attitude to in-
tegrated IT at work and to the daily functioning of the
new IT-system from 1998 to 2000. A positive attitude
towards the transfer to an integrated IT strategy in-
creased from 1998 to 2000.Most of the perceived con-
sequences of the IT-integration were positively related
to the job and organisational practices in 1998, 1999 and
2000. Improvements in job content, job control and
group cohesion were related to high present continuous
improvement practices, goal clarity, job control and
communication and collaboration, but the relations
were reduced 1999. The outcome measure service
quality to clients was positively related to all perceived
consequences of the IT-integration in 2000, compared
to 1998 and 1999. No difference was noted in attitude
to IT and use of IT in daily work in relation to the out-
come measures between the three phases. 

The transition to a new information technology was a
way to develop a healthy work organisation. The charac-
teristics of healthy organisations include organisational
practices which can be seen in the form of developmen-
tal methods, like change management and continuous
improvement practices. Healthy organisations are char-
acterized by a participatory management style with low
task orientation, empowering and good continuous im-
provement practices. These practices should be associ-
ated with innovative job climate and promote the idea of
lifelong learning and the development of personnel’s
competence. The transition was made from both a top-
down and bottom-up perspective, including both strate-
gy development and problem-solving activities and it
was multilevel; the interventions were implemented on
organisational, group and individual level. The organisa-
tions awareness of market changes was a way to cope
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with them and maintain the healthiness and compe-
tence of the organisation.

The improvements in job content, job control and group
cohesion were related to high present continuous im-
provement practices, goal clarity, job control and com-
munication and collaboration, but the relations were re-
duced 1999. The reduction in 1999 be explained by the
fact that positive perceptions at the start changed into
more realistic ones. It takes time for the surveyors to
learn how to handle the new IT-system, with computer
problems and reduced job control during the introducto-
ry years 1998-99. The fact that personnel with three dif-
ferent educational backgrounds also should learn to co-
operate effectively in teams may also in the beginning
contain situations with computer problems and difficul-
ties in practical problem solving. The whole job and or-
ganisational situation in the surveying company influ-
ence the perceived consequences of the IT-integration,
not only the perceptions of the computer use in itself.
The fact that the company during 1998 and 1999 was in
a period of downsizing may also effect these results.

The transition to integrated IT-technology in the survey-
ing organisation can be seen as a participative change
process. Both the process of IT-integration in the work
teams and the content in itself, the use of IT in daily
work were implemented in a participative way through
education and training in the teams. Research on suc-
cessful ergonomic implementation programmes have
shown that factors such as a formalized introductory
training program, management commitment and in-
volvement in the introduction program, design and im-
plementation of the program and worker involvement in
the development of the program may contribute to suc-
cess and effectiveness (Kourinka & Forcier,1995). They
find it important that the first line supervisors and man-
agers become involved in the programs so that they can
become active participants on a daily basis. Both the pro-
cess of change and the technological content of the
change are of importance for increased effectiveness in
group work and increased job satisfaction. Use of partic-
ipative techniques in transfer to new IT-techniques may
generate greater commitments to the changes imple-
mented. There are criteria for good work organisation in-
cluding job characteristics such as optimal workload, op-
portunities for control and influence at work and support-
ive social interaction (Lindström, 1994). The transfer pro-
cess should be implemented on both organisational,
group and individual level (Lindström, 1999). This has
been the case in the surveying company. The transfer
process vas first introduced on the organisational level,
through introduction of a centralised system, and imple-
mented in all work groups through work in pairs in the
teams, a participatory approach. 

The teams were composed professionals from three
different backgrounds; engineers with a master of sci-
ence in engineering, surveyors and cartographers. Re-
search has shown that team diversity can improve goal
setting and the setting of priorities. Team diversity may
also improve the problem solving capacity of the team

(Ancona & Caldwell, 1987). Diverse teams may also
have difficulties in reaching agreement on implement-
ing innovations, which may increase the need for com-
munication and collaboration in the teams. With time it
is likely that the teams become more cohesive, which
favor innovation. The surveyors in this study were all in
the process of changing their qualifications from spe-
cialist to generalist knowledge. In this process a high
group cohesion was necessary.
In this study, the perceived consequences of the IT-in-
tegration were to some extent related to all the out-
come measures. In the surveying company effective-
ness of group work is an important measure of produc-
tivity. Research has shown that the overall effective-
ness of a team is related to a successful division of
tasks. Both high cohesion and good communication are
important for good overall effectiveness. Innovative
continuous practices have been shown to be typical of
effective teams (Lindström, 1996). The perceived quali-
ty of services to clients has also been shown to be re-
lated to the characteristics of group composition. Low
support and help from supervisors were related to low-
er quality of services to clients (Lindström, 1996). In this
study the IT-integration can be seen as a part of a pro-
cess of quality improvement, whereby outcome mea-
sures such as effectiveness of group work and quality
of client services are highly important. In this transition
process the surveyors participated in setting the goals
and quality criteria, delegation of tasks, problem solving
and taking decisions about one’s own work. For a suc-
cessful IT integration a focus on continuous improve-
ments in daily work as well as broad participation are im-
portant.

4 References

Ancona,D.G. and Caldwell DD. (1992). Demography and de-
sign:predictors of new product team performance.Organisa-
tional Science,3,321-341.

Gard,G. (1998) Work organisational changes in surveying
work. Human Factors in Organisational Design and Manage-
ment 6, P Vink E.A.P Koningsveld and S.Dhondt (Editors),
Elsevier Science B.V.

Kuorinka, I. and Forcier,L. (1995). Work Related Musculoskele-
tal Disorders: A reference book for prevention.Taylor & Francis.

Lindström, K. (1994). Psychosocial criteria for good work or-
ganisation. Scand J Work Environ Health, 20, special issue:
123-33.

Lindström, K. (1997). Teamwork profile. Psychological Depart-
ment, University of Helsinki.

Lindström, K, Dallner, M, Elo,AL, Gamberale, F. Knardahl, S.,
Skogstad, A and Örhede, E (1997). QPS Nordic. Nordic Council
of Ministers.

Lindström, K. (1996). Group effectiveness and social interac-
tion of working groups in the production and service sectors.
Paper presented at the XXVI International Congress of Psy-
chology, Montreal, Canada.

Lindström, K. (1999). Healthy and productive work organisa-
tions In Karowski,W (Ed.) International Encyclopedia of Ergo-
nomics and Human Factors.Taylor & Francis,Inc.



Ergonomy for Living in a World Community      

Proceedings of the Conference WWDU 2002 World Wide Work - May 22-25, 2002 - Berchtesgaden

Satria DARSA 31

Ergonomy for Living in a World Community

Satria DARSA
Laboratory of Ergonomy, ITB, Kotakpos 1389, Bandung 40013, Indonesia, e-mail: satria@ti.itb.ac.id

New emerging nations demand varied and difficult
changes. The older nations are themselves faced with
changes, many of which are unprecedented and whose
dimensions are of such magnitude as would stagger the
imagination. Each nation is primarily concerned with its
own security and welfare. Value systems are in a state
of flux. The stage in the development of science and
technology has been reached where there no longer is
a place in the world safe from pollution and destruction.
That this precarious situation is partly, if not largely the
result of industrialization is  to be admitted.
The situation is improving somewhat in few places
where increasing emphasis is being placed on character
building of people to obtain a better quality of life. Many
solutions have been proposed for ways to preserve
healthy and wealthy environment. One is the promotion
of a one-world order, or globalization of the effort, “Unit
or perish.” Industrial education should aim at preparing
the people for better living in their homes, neighbours,
towns, countries, the world of which they earn living.
Better living will not be possible without a simultaneous
redirection of global development. Unless improvement
takes place, which are expected to come among others,
from ergonomists, the exploitation of natural resources
will jeopardize the development itself 
The living conditions among three-fourth of the world’s
inhabitants are often lacking in those factors to enable
them to preserve sustainable growth. While ergonomi-
cal training is very much the need of the hour, lack of
motivation and opportunity to do what one has learned,
blocks the way to undertaking what should be done to
lift the people from proverty. Does this mean that we
should stop promoting ergonomy? Certainly not. Ergon-
omy should not to be introduced merely as subjects,
but as discipline and tools to develop a way among na-
tions. Technological subjects should be made to fit in
with a social pattern that will unify instead of divide the
populations of the earth.
People in the underdeveloped areas must be helped to
raise themselves from their present condition of igno-
rance. Ergonomy alone is no way to the salvation of
these people. Unless it leads to or is the outcome of
some useful activity that will enable people to improve
living conditions, it will not help them very much. Let er-
gonomy provide the real substance: functional knowl-
edge, competence, and character or a real break-
through. Ergonomy should provide a common ground
for all the people of the world to work and live together
in the spirit of humanity. A world without ergonomy
cannot be united to enable it to survive and progress.
In a wider sense, ergonomic living for world citizenship
is orientation to a sound philosophy of life. Ergonomy
can produce the attitude or habit of mind which tries to
see things in their social bearings, and prepares the way

for better condition. Ergonomy becomes an effective
and powerful agency for progress and reform. Industrial
development and natural conservation must be united if
the world is to be saved from proverty and exploitation.
The world most urgently need to-day is a type of leader-
ship to make proper use of energy and ergonomic dis-
coveries and inventions for the good of man. The chal-
lence to ergonomists everywhere is to extend its mes-
sage and influence beyond the confines of the laborato-
ry so that mankind of the world over, will learn that the
way to salvation is to make the world safe ergonomical-
ly. Each discipline is good, but what is often lacking is
the effective and consistent practice of its principles by
its respective members.

We are fully aware that the subject of this paper is vast
and complex. Ergonomy cut across almost all fields of
human activity and involves the dimension of time the
limits of which are not easy to define. Change itself is
as difficult to comprehend as it is intriguing. The fact is
that is has become customary to talk rather loosely
about rapid technological change, and the tremendous
implications of it with respect to international industrial-
ization.

Be that as it may, I welcome the privilege of being able
to share with all who are interested in a few observa-
tions for what they may be worth. It is well and wise
that our concern for now is limited to the implications of
changing relationships between ergonomy and industri-
al engineering for the development of nations at the
crossroads of change. In broad terms, ergonomy could
be defines as the capability of systems to interact har-
moniously with their environments. We find ourselves
with the international mixture of environmental discon-
tents. Frustration and anxiety about the future of indus-
trialization were featured. Troubles in professional ori-
entation were making the headlines.

Looking back over the last forty-five years that we have
been involved in ergonomy, we realise just how much
we have enjoyed working in this everchanging field.
When we do finally think, we will leave with very fond
memories and a sense that perhaps we have played a
small part in assisting our society on the road to being
save and healthy. We started our career as apprentices
with laboratory of ergonomy or work physiology, at the
time one of Europe’s high esteemed laboratory (Max-
Planck Institute). It makes us realise just how long we
have been in this field when we reflect on the research
work methods in use at that time. Computer were still
in the development stage, so the then active devices
were stopwatches mounted on the time study board.
Electronic devices were not in use. We completed our
apprenticeship as qualified time study engineers, be-
coming self-employed as industrial technologist in
1961, hiring our services out to industry as work study
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analysts and practitioners, or occupation health and
safety consultants.
Our longest engagement was with Fritz Werner, where
we worked on the design and implementation of wage
incentive systems for factory workers who operated
standard industrial machinery for metal cutting process.
Twenty odd years later we talk about CNC machines
with multiple interfacing lines requiring control based
upon on going work structure. The metal based factory
has moved away from slopping about dirt and dust, to
sophisticated climate controlled environment where
the work-force is made up of highly qualified engineers
and technicians using modern technology, like lasers
and assisted by C.A.D. and C.A.M. equipment to pro-
duce engineering products. We do  not believe we will
ever experience again similar advances in technology
that we have seen over the past forty years.
Our association with industrial ergonomy has existed
thoughout our entire working life. During our time as in-
dustrial engineers with Siemens, manufacturer of elec-
tronics products, we became involved with communi-
cation equipment industry. Digital systems did not ex-
ist. As analog systems in these days were unable to
compete in the world market, we forced to move into
digital systems. Installing all the necessary design and
manufacturing equipment give us very first hands on
experience of producing fine line P.C.B.s. We quickly
gained experiences, and were able to move the industry
forward to become a leading P.C.B. manufacturer in In-
donesia, and to promote advanced manufacturing tech-
nology.
Our first involvement with professional organizations
was when we joined the Institute of Industrial Engi-
neers, which proved to be good value for research,
which greatly increased our understanding of both the
theory and the problems associated with its application.
Our beliefs in professional associations and the added
value that they bring made us realise their value, and we
were pleased, as a member company. Ten years later
we came to know Faunhoffer Institute. Those early
years with the institute saw a very different set of con-
ditions; the design was local, rather than global. The de-
mands for internetting were forcing technology to-
wards global interfacing. Companies invested substan-

tial sums of money in their future in hoping to obtain
subcontract projects from international companies. This
was beneficial to everyone in  the industry home and
abroad. It encourage suppliers to invest vast sums of
money into new technology. The demand for more
components in communication and transportation in-
dustry forced manufacturers to design more facilities
into their future development. 

The changes in technology and with globalisation taking
firm foothold, gave even great impetus for the
W.W.D.U. to focus on the needs of its members. We
saw our role as ergonomists as ones of identifying
these issues and finding ways to ensure the competi-
tiveness of our companies. There was no bergaining to
it. The application of science and engineering of ergon-
omy in industry will make Indonesia be able to compete
more properly in the international market place. The use
of ergonomic principles will make industry possible to
raise the productivity of labor force. It will also boost oc-
cupational health and safety, and ultimately achieve
quality work and life of industrial labors. To this end we
were involved with the setting up of  Von Humboldt and
Albert Schweitzer foundations, and D.A.A.D. to bring to-
gether professional associations from around the world
to mutual benefit.
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ABSTRACT 

Today’s cognitive tools and applications are typically specific to particular tasks. Our aim is to analyze to what
degree these tools are sufficient to help us in continuous everyday activities and to what degree we need
more general purpose systems. In this preliminary work, I present a classification of human cognitive and
emotional capabilities and limitations. I also present a classification of computer-based cognitive tools and
counseling systems. Finally, I give examples of cognitive task analyses of everyday activities and analyses of
problems we encounter during these activities. 

1  Aims of the project

Cognitive tools and applications (e.g., information visu-
alization techniques, reminders, memory training pro-
grams and decision making programs) are computer
systems and human-computer interfaces that help am-
plify cognition. Even though the value of these tools is
indisputable, they have several limitations. One prob-
lem is that there is little coordination between different
aids. Second, it is questionable whether they can help
us in unstructured continuous activities, which are typi-
cal in everyday life. Third, they do not necessarily help
people to improve the quality of life or foster personal or
intellectual growth. 

The principal aim of this project is to combine different
cognitive tools and computer-based counseling sys-
tems into unified systems. We first try to identify peo-
ple’s cognitive limitations and affective problems, and
then model them and develop amplifiers. This approach
has much common with the DARPA Augmented cogni-
tion program and work done in the Media Interface &
Network Design Lab (MIND Lab). 

In this preliminary work, my aim is four-fold. First, I will
present a quite exhaustive list of human cognitive limi-
tations as well as capabilities. Second, I will present a
classified list of cognitive aids, cognitive training pro-
grams and computer-based counseling systems. Third,
I will give examples of cognitive task analyses of every-
day activities and analyses of problems we encounter
during these activities. Fourth, based on above-men-
tioned work, I will analyze to what degree today’s cog-
nitive tools are sufficient to help us in continuous activ-
ities and solve everyday problems and to what degree
we need general purpose systems. 

2 Classification of human mental 
capabilities and limitations 

My presentation is based on a schematized, sequential
model of the human information processing system. In
this model there are perceptual systems for different
senses; attentional systems where sensory information
is selectively processed; a short-term memory store
where sensory and conceptual information are com-

bined for action guidance; and a long-term store where
information about the world is stored. These systems
make possible language processes related to language
production and comprehension and several higher-level
thinking processes related to problem solving, reason-
ing, decision making and metacognitive skills.

We are expert at certain cognitive skills. For example,
we are good at recognizing visual or auditive patterns;
we are good at orienting attention to novel information;
and we are good at analyzing, synthesizing and evaluat-
ing information. On the other hand, we are limited in our
capabilities to divide attention, encode, recall and man-
age lots of information (see Table 1 for examples). The
boundary conditions of human cognition define the lim-
itations of our cognitive skills. A well-known boundary
condition is the limited capacity of short-term memory
(Miller’s magic number; Miller, 1956). This boundary
condition has several implications. For example, it ham-
pers our ability to solve problems and make decisions.

3 Classification of computer-based 
tools and applications 

There is a growing number of computer-based systems
that supplement and enhance human information pro-
cessing and a growing number of computerized coun-
seling systems that help people who have emotional
and mental problems.

Since there is a need for a systematic presentation of
these tools and applications, I have classified them ac-
cording to which mental activities they are related,
whether they are implemented in hardware or software
and according to whether they try to improve mental
abilities or whether they physically externalize cognitive
and emotional processes. Typical examples of mental
software are mnemonic aids and all kinds of tools that
try to extend our capabilities by training. Physical soft-
ware aims at supporting our skills. Examples of them
are expert systems, information visualization tech-
niques and decision making tools. Examples of physical
hardware that enhance human information processing
are web-ready mobile phones and PDAs, wearable
computers and ubiquitous computing systems.
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Table 1: Examples of human cognitive limitations 

4 Analyses of everyday tasks 

In order to outline prerequisites for computing systems
that could aid us in everyday life, we need a systematic
description of everyday tasks. This part of the work is
based on Jens Rasmussen’s framework for cognitive
task analysis and representations of functional proper-
ties of technical systems (e.g., Rasmussen, 1986; Vice-
nte & Rasmussen, 1990). Specifically, I use abstraction

hierarchies to describe goal-oriented performance in dif-
ferent kinds of everyday tasks. Abstraction hierarchies
are, for example, used in cognitive psychology to de-
scribe goal-oriented performance in different domains.
The main levels of these descriptions, from the lowest
to the highest, are function, tactics, strategies and pur-
pose. The idea here is that we all are experts in produc-
ing complex behavioral patterns, and different people
use different strategies and tactics in different situa-
tions. 

Finally, I present some ideas on how cognitive tools
have to be coordinated so that they could really aid us in
everyday tasks, such as deciding whether to buy a new
car or repair the old one, or organizing one’s ideas and
thoughts quickly for a talk. It is possible that some con-
text-sensitive ubiquitous computer applications could
help us to solve these kinds of problems online. For ex-
ample, MIT Media laboratory’s many projects are prom-
ising in this respect.
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Cognitive process Limitation

Perception • Limited absolute     
sensitivity

• Limited differential 
sensitivity

Attention • Limited capacity
• Distractability

Short-term memory • Limited capacity
• Limited duration

Long-term memory • Encoding limitations
• Interference of memo-

ries
Problem solving • Functional fixedness

• Set effects
Reasoning • Biases in reasoning

(e.g., confirmation bias)

Decision making • Biases in judgments
• Wishful thinking
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ABSTRACT

The present context is such that the title of this paper seems to be unquestionable: it is obvious that every-
body claims today that ethics improves the people-ICT relationships. The proliferation of codes of ethics and
or of conduct as well as the development of corporate social responsibility [European Commission, 2001] are
signs of such a “rush for ethics” [Le Monde, 2002]. So why to speak about it? The answer is also very sim-
ple: it is because this proliferation is by itself raising new questions around what people are putting or not in
their claims and in the texts they are promulgating.

1 A Favourable Environment?

Two examples could support the idea that the environ-
ment is favourable today for considering ethical issues
as a ‘must’ if not a ‘plus’ in the business practice. On the
one hand, the time for Codes of ethics or of conduct
sounds good. On the other, the recent publication by
the European Commission of a Green Book on ‘Corpo-
rate Social Responsibility’ can be seen as a step forward
for a greater social and ethical awareness of business.

The proliferation of codes of ethics is not only true in the
domain of business in general [URLs Codes, 2002], or in
the domain of engineering [Goujon & Hériard-Dubreuil,
2001], but also in the field of information and communi-
cation technology: there are what we could call reposi-
tories of self-regulation documents in which internation-
al organisations such as the OECD or universities are in-
volved [Repositories, 1998-2000]; the Special Interest
Group ‘IFIP Framework on Ethics of Computing’ of the
International Federation for Information Processing has
established an inventory of self-regulation documents –
about the Internet, mainly, but also about the comput-
ing profession –, and analysed them – we shall come
back later on some of the results [IFIP-SIG9.2.2, 2002],
[Berleur & Ewbank, 2002]. The European Commission
is supporting a programme ‘eConfidence’ to enhance
the conditions of the electronic commerce and propos-
es “principles for eCommerce Codes of Conduct”
[eConfidence, 2001]; consortia of private organisations
such as the Global Business Dialogue on electronic
Commerce (GBDe) have also undertaken new ap-
proaches – we shall also come back later on this last ini-
tiative.

A second indication of the renewed interest for social
and ethical concerns is surely the recent Green Book of
the European Commission [European Commission,
2001]. Although the word ethical (or ethics) is less fre-
quent (23 times in 32 pages) in this document than the
words social or ecological (16 times) or environmental
(119 times), it does call for ethical audit, ethical screen-
ing, ethical trade, etc. The first steps in that direction go
back most probably to the ‘80s when the unit trust and
the ethical funds were discussed in many circles. The
environmental question came also in the same years, if

not earlier. What was a recommendation of a socially
and ethically responsibility at the level of the society, or
of the financial institutions, is now becoming a recom-
mendation at the level of the firm. A socially responsible
enterprise is accountable for its performance in terms
of the so-called ‘triple bottom line’ guidelines or princi-
ples (3 P): people (social dimension), planet (ecological
dimension) and profit (financial dimension). There exist
now ‘extrafinancial rating agencies’, as they like to be
called, making social and environmental rating, report-
ing and auditing. There are Social and Ethical Reporting
Clearhouses [CEI, 2002], social, ecological, and ethical
labels... Quality norms are promulgated not only for
products, such as ISO 9000, but now also in terms of
Social Accountability, such SA 8000, based on rules en-
acted by the ILO or derived from the Human Rights
Declaration [Le Monde, 2002], [SAI, 2002]. 

Interestingly, the Green Book underlines the responsi-
bility of the firm in the domains of long life learning,
work organisation, social inclusion, sustainable develop-
ment (nr. 13), but what is to be stressed is the shift in
the wording, at least in the French version: evoking the
decisions of the Lisbon European Council, the text does
not mention the social responsibility of the firm as such,
but “the responsibility of the firm in the social domain”,
as if there was a transfer of competence from the State
to the enterprises – the mentioned topics belong classi-
cally to the “State social policies”. What is said here
does appear transparent in other parts of the text, in par-
ticular when it is said that the concept of corporate so-
cial responsibility is mainly promoted by the big firms,
and namely the multinationals. SMEs have to conform
themselves to the mainstream! Of course, the interpre-
tation could be more positive saying that, in the age of
globalisation, the challenges and the tasks are becom-
ing extraterritorial, and that the State cannot suffice for
it. But the entire Green Book is a kind of well-expressed
balance between social policy (with direct and indirect
effects, nr.24), social and ethical accountability, on the
one side, and profitability (nr. 1, 24), efficiency (nr. 41),
economic, social and ecological performance (nr. 24-26,
31, 33, 39…), growth... on the other. Social policy is
seen as an investment (nr. 11-12). What is less sure in
that balance is to know where is the winner! The firm
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seems to be compelled to be more ‘stakeholders value’
than ‘shareholders value’, but what will be the reality if
the Green Book is ever implemented in a normative
way?
Everyone can conclude, from the two chosen examples
– the proliferation of Codes and the recent European
Green Book –, that this endeavour participates of a larg-
er trend in today society: the progressive transfer of
competence from the State to the business and the
transition from regulating institutions, such as the
States, to self-regulation by the private sector. But
where is ethics in such an endeavour? Is it there a reviv-
al of ethical concern? And what could be its meaning?

2 The Content of the Codes

So, let us come now to the content of those self-regu-
lating instruments. Here again, we shall concentrate on
two examples, suggesting people who want to go in a
more extensive study to refer to the IFIP-SIG9.2.2 In-
ventory and its analysis [IFIP-SIG9.2.2, 2002], [Berleur &
Ewbank, 2002]. The first example will examine the
codes of Internet Service Providers (ISPs), belonging to
the European association EuroISPA [Berleur & Dinant,
2000]. The second one will be devoted to the current
work of the GBDe that we mentioned earlier.
Currently, 11 associations are Members of EuroISPA,
the European federation of national Internet Service
Providers (ISPs) associations. In September 1997, Eu-
roISPA represented over 500 ISPs. Among the 11 na-
tional associations, 7 have adopted their own self-regu-
lation in the form of Code of conduct or of Practice and
Use – Austria, Belgium, Germany, France, Italy, The
Netherlands, and the United Kingdom [EuroISPA,
2002]. We included in our sample the equivalent for
Canada to get a kind of “outside view” [CIPS, 2002]. 
18 themes are mentioned, among which 10 only once.
All the codes mention their preoccupation about the ‘il-
legal material’ (child pornography, racism propagan-
da…), the necessity of youth protection especially
against those who exploit their credulity, their commit-
ment to cooperate with hotlines; but they also stress
their incapacity of monitoring or controlling all their con-
tent.
The second score, 7 times, is linked to data protection,
confidentiality, email secrecy. The most developed
code in this matter, the Dutch one, covers the matter in
10 lines whereas the European Directive 95/46/CE of
October 1995 needs 34 articles and 20 pages!
Decency, no violence, no hatred, no cruelty, no incite-
ment to commit crimes, no dissemination of propagan-
da material for unconstitutional organisations, respect
for and care of human dignity, no ethnical, religious dis-
crimination or on the basis of handicap or of expressed
ideas: this is the wording of the German and Italian
Codes, but it belongs also to 2 other ones in shorter de-
velopment. 
Fair trading, act decently with the customers, give them
clear information, correct pricing information, etc. are

explicitly mentioned in three codes, one of them adding
that they commit themselves not to promote illegal
commerce. Honesty, legality (no material in the breach
of the law), responsibility of the ISPs for their own con-
tent are topics covered by 2 codes. The last topics are
mentioned only once: reasonable endeavour to respect
other codes (TV, Radio authorities, Sales…), domain
names property, users responsibility for their own data,
best practices, Netiquette, freedom of expression and
of information, journalistic style reporting, identification
and right to anonymity, intellectual property rights. 

Let us just stress the originality of the Canadian code
where its members are committed to public education
in matters such as how to assign liability for content and
network abuse, and to public help for understanding the
options available to all stakeholders.

We must also say that there is a deep silence about en-
forcement procedures for these instruments. It seems
that self-regulation is applicable only to the providers
and to those who are using their services, which means
for most of them a ‘national’ location or territory, where-
as extra-territoriality is most of the time advocated for
self-regulation. 

As far as sanctions are concerned, they are explicitly
mentioned in only 3 codes (out of 7), plus the Canadian
one; the German code has an interesting clause: among
the four levels of sanction – notification, expression of
disapproval, reprimand and exclusion, the third one is al-
ready made public. Procedures of complaint are fore-
seen in 5 codes, and most of those associations sug-
gest to have a direct contact between the complainant
and the Member; they have also set up a specific Com-
mittee to treat them as a kind of Appeal Court.

These results are not far from what we discovered later
in the analysis of other documents, except for those
which cover more sectoral matters: the clauses are
then becoming more and more contractual. 

What we can already conclude is that ISPs Codes are
not really innovative in terms of controlling their own
business activities – they even refuse sometimes to ac-
cept their responsibility and declare their ‘incapacity of
monitoring or controlling their clients content’ – and that
they do more in terms of trying to meet people’s fears.
Do they succeed? Evidently not.

Our second example refers to the GBDe Cyber Ethics
Statement [GBDe, 2001]. GBDe is an organisation
which regroups the Chief Executive Officers of around
60 private companies from all the continents: AOL Time
Warner, Fujitsu, Vivendi Universal, Accenture, Toshiba,
Telekom Malaysia, Korea Telecom Freetel, Cisneros
Group of Companies, Seagram, Eastman Kodak, Walt
Disney, Hewlett Packard, IBM, MCI Worldcom, Alcatel,
ABN AMRO Bank, DaimlerChrysler, etc. 

The 8 domains on which they work with their ‘sherpas’
with whom they go from ‘summit to summit’ – they
called them the ‘Davos of the electronic commerce’ –
and on which they reported during their third ‘summit’
in Tokyo (September 14, 2001 – 3 days after the ‘09/11’)



Ethics for Improving People-ICT Relationships      

Proceedings of the Conference WWDU 2002 World Wide Work - May 22-25, 2002 - Berchtesgaden

Jacques BERLEUR 37

are as follows: consumer confidence, convergence, Cy-
ber security, digital bridges, eGovernment, Intellectual
Property Rights, Internet payment, taxation, and trade/
WTO. 
The ambition is pretty high. Let us take as an example
what is said about the eGovernment. After having de-
clared that the huge investments of the private sector in
telecommunication will largely depend upon the digiti-
sation of the governmental administrative functions,
GBDe “proposes requirements of eGovernement from
the point of view of business partners of the govern-
ment. Moreover assigning appropriate roles to govern-
ment and the private sector should contribute to effi-
cient realisation of eGovernment. Furthermore, this
new role assignment will be a model for a new social
system.” (We underline) [GBDe, Tokyo, 2001]. In three
paragraphs, as sherpas, we jump or leap from the in-
vestment in IT to a new social model with the virtue and
efficiency that the business only can inoculate to the
government! One may think about it!
But let us come to the Cyber Ethics Statement. It is a
two pages statement, to be compared to the 87 pages
of the Recommendations for the 8 domains that we just
mentioned. Short is good, provided that the text is well
polished. But what we learn, in a first paragraph is that
“A core principle that guides the GBDe is the belief that
business plays a leadership role in helping to shape the
development and the growth of the Internet to be a pos-
itive influence on the lives of people everywhere” and,
in another one, that “GBDe believes, therefore, that
market-oriented transnational solutions should be de-
veloped and promoted to protect against the spread of
unethical material such as child pornography, anti-
Semitic, racist or xenophobic content, while fully pro-
tecting rights to free speech and expression as well as
artistic and journalistic freedom.” 
Not a single word in this Statement on Cyberethics
about the 8 domains on which the Tokyo Summit made
polished recommendations. Cyberethics seems to have
no place in the ‘real’ world of their business. Clients of
the eCommerce are considered as just threatened by ‘il-
legal and harmful material’ but not by business practice
[European Commission, 1996]!
Even if the judgement may seem severe, let me quote
what the today President of the French Forum des
Droits de l’Internet wrote after the first GBDe Paris
Summit in 1999: “GBDe is a caricatured illustration of
that new church which wants to limit to the minimum
the interventions of the State, on behalf of the pragma-
tism or of the economic realism.” [Falque-Pierrotin,
1999]
What to conclude about the content of the Codes or of
the recommendations for self-regulation? It would not
be caricatured to say that it is far below any expectation.
One may wonder also how they have been written. I
have always in mind the declaration of the Cadbury
Committee on Corporate Governance, established by
the London’s International Exchange for the Financial
Reporting Council and Britain’s accounting profession,

who issued a Code of best practices for boards of direc-
tors on June 30, 1993. The Chairman of the Committee,
Sir Adrian Cadbury told the 1993 Corporate Director’s
Summit in Toronto: “An argument for compliance (with
the recommendations of the Committee) is that failure
to support our proposals could well lead to a greater de-
gree of statutory regulation.” At least that declaration is
clear. 

My personal view is that, in some occasion, the better
can be the enemy of the good, which means that if
there is a vacuum, some general declaration is better
than nothing. But it is obvious that in their current devel-
opment, most of the statements of those codes are just
self-protecting those who promulgate them, and that
their ethical content is focused on some hot topics
which are worth of attention but which do not cope with
what is expected from real applied ethics, in the sense
of the ‘life-world’ (‘le monde vécu’) of [Habermas,
1992]. In a period of high development of self-regulatory
documents, there is an urgent need to be cautious and
vigilant.

3 Improving Ethical Concerns

The reading of those codes leaves us in some state of
perplexity. Their status in the juridical order is not clear?
Are they anticipating the law, or supplementing it, or
simply a substitute of the law?

But our idea is not here to make those relations more
explicit. Our purpose is to improve their ethical con-
cerns. 

We see the work to be done on two fronts: the content,
and the procedures.

About the content, first we are wondering if there are
not sensitive questions which request more attention
than the one offered by the liberal laisser-faire. In my
view, the question of the protection of the human digni-
ty, and in particular of the children, is not primarily to be
left to the business. The business has probably a role to
play in it, but the public authority must enact rules first.
There are other similar questions requiring the same
treatment, such as the equity of access, the right to in-
formation, the digital divide… In those matters, I sug-
gest to follow a rather simple principle, which is an-
chored in the Kantian tradition of deontology rather than
in the different consequentialist and utilitarian theories:
as soon as the interests of the majority are at stake and
that people concerned risk to be made more fragile and
vulnerable by self-regulation, the public authority must
interfere and ensure that the “horizon of universality”,
in terms of access, control and participation, remains
open. This is a typical statement of the ethical Kantian
‘categorical imperative’.

Again about the content, there is surely a need to go fur-
ther to protect the individual, even when only consid-
ered as a consumer, to struggle against, and limit what
is called ‘computer crime’ (illegal access, illegal inter-
ception, computer-related fraud and forgery…), to pro-
mote confidentiality, security, privacy, anti-spam, etc.
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The experience of international professional bodies may
help in defining the main issues that have to be taken
into account. We think at the International Chamber of
Commerce – and its different codes, at the International
Federation for Information Processing, at associations
of engineers, etc.
But, there is also a second front on which we must be
vigilant, which is the way or the procedures by which
those codes of ethics and or of conduct are elaborated.
In the name of ethics and democracy – in the perspec-
tive of the Habermas Discourse Ethics that we have
mentioned, they tend to merge into one –, rules must
be established which organise the debate and the par-
ticipation of all the people concerned. This is implied by
the definition of self-regulation itself, at least according
to specialists such as Pierre Trudel: “Self-regulation
may be defined as the recourse to voluntary norms
which are developed and accepted by those who partic-
ipate in a determined (specific) activity” [Trudel, 1989].
The rules of such a debate must be defined by the pub-
lic authority, and not by the business or the private sec-
tor.
The proliferation of Codes is not really accompanied by
open debates, which would make them more accept-
able and accepted, and then applied. There will be no
real renewal of ethics unless the questions are openly
discussed. As we have suggested, most of the current
instruments are today more self-protecting than self-
regulating. The proliferation of Codes is today more a
sign of shop windowing, which tries to tame and con-
vince the consumer than a real care for ethics. 
We should not like to be considered as too critical.
There are surely entrepreneurs who have become more
aware of their social role, even if they struggle hard with
the conditions of the market. Phenomena such as glo-
balisation, or the ascendance of the financial logic vs.
the industrial or technological logic have produced a
positive hint on the side of the firms and the employers
[FAST, 1991]. Others said that social and ethical respon-
sibility is a pure ‘commercial dressing’, and that the
firms remain for many people cynical, in terms of lay-off,
for instance. 
We are convinced that the today situation still privileges
the ‘economic, social, and ecological’ triangle as we in-
terpreted it in the European Green Book or also in the
presentation of some more commercial ‘Observatory of
Ethics’ where the main words for leading responsible
actions are social cohesion, sustainable development
and economy showing solidarity [ODE, 2002]. Let us
say again: the words social, environmental and ethical
are ‘instrumentalised’ by and to the economics.
The step forward is most probably to establish stronger
links between the law, the ways civil society will organ-
ise its rules and ethics [Maesschalck & Dedeurwaerd-
ere, 2001], and to reintroduce the ethical dimension in
the sphere of rationality [Dedeurwaerdere, 2000], As al-
ready stressed, our conviction is that democracy needs
ethics, but also that ethics is the way to democracy. The
way words such as ‘social’ and ‘ecological’ or environ-

mental are re-introduced on the scene needs to be com-
plemented in order to avoid a one-sided way of societal
governance, or to make a breakthrough in the so-called
‘unique thought.’ What we need is not only to improve
ICT-people relationships, but simply relationships be-
tween people, and that is together democracy and eth-
ics.
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ABSTRACT 

The present fourth period of computerization, the “Network period”, is characterised by a convergence of
three main technologies: computer technology, telecommunication technology, and media technology. ICT is
used in almost every activity and embedded in many things around us. The author recalls from the first
WWDU conference in 1986. With the help of her convergence model on "ICT and psychosocial life environ-
ment" from 2001, the author addresses key issues connected to the Net Work period and concludes that it is
time for listening to the alarm clock. 

1 WWDU Conference in Stockholm 
1986

My presentation at the WWDU - conference held in
Stockholm in 1986 was entitled "Psychosocial Work En-
vironment and Use of Visual Display Terminals - from
Theoretical model to Action".

I refer to two paragraphs in the article. First "Psychoso-
cial aims during computerisation" were listed. They
were formulated as requirements and addressed the
following aspects: Working pace; Influence at work; In-
formation flow; Buffer role; Training and competence
development; Human contact and communication;
Physical strain; Replacement on the job; Extrinsic and
intrinsic equality; Reward and promotions systems.
Secondly a paragraph dealt with "Desires and Require-
ments - Stress Criteria". "Computerisation should also
help to create work situations where as few individuals
as possible are overstimulated or understimulated. It is
the individual who ought to make this evaluation. There
are both quantitative and qualitative aspects of over-
stimulation and understimulation. The number of tasks
to be done per unit of time concern quantity. The de-
gree of complexity is a qualitative aspect". (Bradley,
1987: 586). The article included a graphical illustration of
the "tree of action" in Sweden at the time. 

2 The convergence model

The fourth historical period of computerisation could be
referred to as the "Network period", very much based on
the convergence of three main technologies. ICT is
more or less used in all activities and embedded in most
of things. The theoretical models from 1977, 1986 (Bra-
dley, 1986), closely related to the tree of action, need to
be changed and circles seem to be more useful than
squares (Figure 1).

Comments to the model:

• A convergence of computer technology, telecom-
munication technology and media is occurring. 

• Professional Role (Work Life) and Private Role (Pri-
vate Life) and Citizen's Role also converge. 

• Work Environment and Home Environment are con-
verging to become Life Environment. 

• Effects on the Individual become more multi fac-
eted and complex. 

• Technology, Norms/Values and Labour Market inter-
act in the globalisation process. 

• A new emphasis on certain dimensions in the psy-
chosocial work environment is required. 

• New dimensions are appearing in the psychosocial
life environment. Openness for unforeseen implica-
tions is required.  

Within informatics a discussion of focus is taking place:
both analysis and design need to address not only the
work process and management connected to the
sphere of production life, but also people’s life environ-
ment. Not only professional roles but also our roles as
citizens and private persons are crucial. Community re-
search in a broad sense comes to the fore, with respect
to both physical and virtual communities. Analysis and
design of ICT and societal systems both at local level
and globally become important. The labour market par-
ties in the Nordic countries used to play a role in system
development and research in informatics and ICT-relat-
ed disciplines. A renewal of the structures and focus
within these organisations is going on in Sweden and in
Europe. There is also a need for new and additional ac-
tors at the deeper and broader integration of ICT in the
society (children, elderly and consumer organisations). 

3 Conclusions - towards policy 
statements

One way to summarise the discussion on the ICT soci-
ety and the individual is to address psychosocial pro-
cesses. They could be formulated as policy statements
or viewed as research questions. By now there are rea-

Figure 1: Convergence Model - ICT and Psychosocial
Life Environment (Source: Bradley, 2001)  



Human Needs in the ICT society      

Proceedings of the Conference WWDU 2002 World Wide Work - May 22-25, 2002 - Berchtesgaden

Gunilla BRADLEY 41

sons to start up normative research which later on could
be discussed across wider cultures. It concerns the
classic question: Is research value-free? Some key is-
sues relate more directly to the model above.
• Dehumanisation or Humanisation: ICT should con-

tribute to the deepening and development of true
human qualities and be used to provide time for
people to develop themselves as human beings.

• Integration or Isolation: Normatively, ICT should
contribute to an enrichment in the social contact
between people and should be used to prevent
social isolation and facilitate integration. 

• Autonomy or control: ICT should contribute to a
greater autonomy for the individual. Control or free-
dom is a classic issue often described in the terms
of "privacy - integrity". Control of being and not
being connected.

• Overstimulation or understimulation: ICT should
facilitate information access for all and support indi-
vidual learning, but at the same time prohibit vari-
ous kinds of overload e. g. infor- mation overload,
contact overload.

• E- conflicts or E-co-operation (peace): E-con-flicts
should be ruled by ethical considerations. E-co-
operation towards peace should be a major goal.

• Humans identity should not be challenged. 
• Social competence, creativity; integrity, and trust

should be supported.
• Involvement/engagement should be empha-sised

in stead of alienating processes. 
• Individual and collective aspects should be bal-

anced.
• Emotional and rational components in life should be

balanced.
• Female and male aspects should be balanced.
Focus on syntheses: We need to focus on syntheses.
Again I think there is a need for normative research in
the next step where we place human welfare/wellbeing
and life quality for all as crucial societal goals. 
Some summarising words from the first chapter in "Hu-
mans on the Net" (Bradley, 2001:44).
"New applications of information and communication
technology pop up all the time. Some of them will not
survive and cannot grow. Others will disappear. Some

will grow to beautiful flowers. This is true for those ap-
plications which fulfil human needs and requirements e
g influence one’s own life conditions, social belonging,
a meaningful life content, learning and developing one-
self. We will hopefully have a field of flowers that will
deepen quality of life". 

During the latest years we have observed two tracks or
two main perceptions of reality in society and hence
two ongoing public debates, which in my mind are not
independent of each other. First there are many signs in
workplaces and elsewhere in society that show that hu-
mans are not having a good and balanced life (even in
the so called developed countries). There is an increase
in stress reactions, various stages leading up to what is
currently referred to as "burn-out syndromes", long -
term absenteeism, an unhealthy situation for many chil-
dren etc. Secondly there is a hardening of the techno-
logical armament race, where many countries want to
be at the edge of technological development and take
the leading position in excellence. Inherent in ICT are ef-
fectiveness and efficiency. Transactions of all kinds can
be handled with enormous capacity and with dramatic
time savings. Why then do we allow ourselves to be
deceived, raising our aspirations and expectations of
our environment, our colleagues and ourselves to the
extent that we permanently promote an unhealthy level
of negative stress? Why not master this technology?
We have now a wholly new chance to explore the hu-
man side of societal change and take advantage of the
technology to shape a good and balanced life. Inherent
in ICT is also the opportunity for peace, democracy and
quality of life and welfare for all. 
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ABSTRACT 

Since the mid 1990s business schools have been making changes to their curriculum to reflect the principles
of e-business. These changes suggest that there is something new to being a manager in the context of e-
business. This presentation will explore the current trends in e-business and consider the human factors im-
plications of these new management practices.

1 Introduction 

Perhaps it is now time to drop the "e" from e-business.
The desire to move away from the "e" comes not be-
cause of the failure of e-commerce and e-business but
rather because of its success. I argue that any and all
business is now e-business and that by continuing the
emphasis on the "e", we keep a technology focus for e-
business rather than on the accompanying manage-
ment practices. 

Let us accept for the moment that all business is now
e-business. This implies that we have moved to a new
plane for business operations that most certainly will in-
volve technology but that must also embrace the busi-
ness principles behind e-business such as process and
enterprise integration. It implies that the old ways of do-
ing business no longer apply - we are in the "new econ-
omy". 

From a human factors standpoint there were many op-
portunities to critique the old way of doing business.
Job design, office ergonomics, occupational safety and
health have all been explored in the context of organiza-
tions. The outcomes of that research suggested better
ways of running businesses that serve to benefit the
human factor of the organization. If we have indeed
reached a new plane for running businesses it would
seem appropriate to revisit the human factor in the
management practices of the new economy.

1.1 E-Business Management Practices

Since the mid 1990s business schools have questioned
what changes must be made to their programs to re-
flect the new world of e-business. Some schools have
created new degree programs at either a graduate or
undergraduate level to bring emphasis to what future
managers need to know about e-business. Other
schools have worked to integrate e-business concepts
throughout their existing programs. Regardless of the
mode of inclusion of e-business concepts, the move-
ment in the schools suggests that there is something
new to being a manager in the context of e-business.
(Davis, Hajnal, DeMatteis & Henderson, 1998; Hajnal
and Davis, 1998). Do these e-business requirements re-
flect a new way of managing? Has the practice of man-
agement undergone a transformation? From a human
factors standpoint, does this ‘new’ management prac-

tice reflect a set of behaviours and beliefs that promote
human welfare and the advancement of social reforms
within the firm? In other words, how humanitarian are
these new e-business management efforts? 

Table 1 outlines several of the key concepts of e-busi-
ness. The building blocks suggest that different skills,
different actions, and new technologies are required to
manage organizations today. 

Table 1: Management practice building blocks of e-
Business 

Building Block Management Implications

Focus on Busi-
ness Processes

E-business makes bad processes more 
visible. A goal of e-business is to capture 
a transaction electronically and then 
share it through the organization along a 
process flow. In order to be responsive 
to customers, the processes must be 
redesigned to create cross-functional 
processes that breakdown the barriers 
of the functional silos. (Keen & 
McDonald, 2000). 

Knowledge Cre-
ation (KC) and 
Management 
(KM)

Creating new knowledge such that the 
knowledge base is continually replen-
ished. Coupled with systematizing the 
available and use of existing knowledge. 
(Bajaria, 2000.)

Customer Rela-
tionship Manage-
ment (CRM)

Integrated sales, marketing, and service 
strategy that precludes lone showman-
ship and depends on coordinated 
actions. (Kalakota & Robinson 1999, p 
111.)

Enterprise Inte-
gration (EI)

Integration of enterprise business pro-
cesses and information systems. Facili-
tation for effective co-ordination, 
communication and co-operation among 
internal participants and external part-
ners. Provisions of support for sound 
decision making. (Huat Lim, Juster, & 
dePennington, 1997) 

Supply Chain 
Management 
(SCM)

Overall system of coordinating closely 
with suppliers so that both the firms and 
its suppliers reap benefits. (Alter, 2002, 
p184.)

7x24 Business operations need to provide 
customers with 24 hour a day, 7 day a 
week access to products and services.
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1.2 Human Potential

While e-business has a lot to do with technology, it also
has a strong reliance on people to execute the e-busi-
ness building blocks. The holders of the knowledge to
be shared are the employees of the firm. All of the
"sound decision-making" will be made by employees.
The relationships with customers and suppliers will be
enhanced by technology, but will also require employ-
ees to manage the relationships. Having 7x24 opera-
tions means someone needs to be around to keep the
shop running, whether it be an online store or a physical
store front. 
Table 2 outlines some of the possible human factors at-
tributes of the e-business management practices. The
list is by no means exhaustive, but serves to illustrate
that both positive and negative environments are possi-
ble. While the context of e-business may be new, the
outcomes are ones that have been discussed in the hu-
man factors realm before - job design, shift work, auton-
omy, employee performance monitoring.

Table 2: Possible positive and negative human factors
attributes of e-business management practices

1.3 Conclusions

It would appear that the management practices sur-
rounding the adoption of e-business remain in large part
old concepts cloaked by the “e”. Sharing data across
the organization, redesigning processes, and focusing
on the customer are not new management ideas. They
have however received heightened attention in the cur-
rent e-business context. 
In the days before e-business, management had a
choice of how they wanted to address the human fac-
tor of the organization. That choice still remains. The po-
tential to take a more humanitarian approach exists. It is
unclear whether firms and therefore managers are ex-
ercising choices with greater focus on the human capi-
tal in the firm. 

2 Acknowledgements

The funding from SAP America’s Innovation Institute
for this research is gratefully acknowledged.

3 References

Alter, S. (2002), Information Systems: The Foundation of E-
Business, 4th Edition, Prentice Hall, Upper Saddle River.

Bajaria, H.J. (2000), Knowledge Creation and Management: In-
separable Twins, Total Quality Management, 11, 4/5&6, 562-
573.

Davis, C., Hajnal, C., DeMatteis, D. and Henderson, M. (1998)
Management Skill Requirements for Electronic Commerce,
Report for Industry Canada. Available online http://busi-
ness.unbsj.ca/users/cdavis/chair/publications/
Ecomm_mgt_skills_IC_report.pdf

Hajnal, C. and Davis, C. (1998) Management Skill Require-
ments for Electronic Commerce: A "Business-centric" Ap-
proach. 28th Annual Atlantic Schools of Business Conference
Proceedings, Wolfville, Nova Scotia, October, 1998.

Huat Lim, S., Juster, N., de Pennington, A. (1997) Enterprise
Modelling and Integration: A Taxonomy of Seven Key As-
pects, Computers in Industry, 34, 339-359,

Kalakota, R. and Robinson, M. (1999) e-Business: Roadmap
for Success, Addison Wesley Longman, Inc, Reading.

Keen, P, and McDonald, M. (2000) The e-Process Edge: Cre-
ating Customer Wealth and Business Value, McGraw-Hill Pro-
fessional Publishing, New York. 

Job redesign associated with process changes.

Flexible work arrangements such as telework, extended 
hours, etc. associated with 7x24 operations as well as 
mobile workforce.

More shiftwork associated with 7x24 operations.

Decision-making authority moved to the front-line to 
address customer demands in context of EI and CRM. 

Less emphasis on data entry, greater emphasis on man-
aging relationships in context of CRM and SCM.

Value for knowledge and culture of innovation encour-
aged in context of KM. 

Downsizing / rightsizing in the face of process redesign.

Employee Performance Monitoring in the context of 
CRM.

Less face-to-face communication associated with 
implementation of e-channels.
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ABSTRACT

This paper presents a computerised model simulating time cognition and profit level to analyse and predict
burnout syndrome in service organisations. It focuses on the difference between the subjective and objective
reality as expressed in time assessments. The model visualises how profit in a service fluctuates as a conse-
quence of erroneous time cognition. The aim is to investigate the mechanisms between time assessment
and burnout in different service organisations and to simulate some confounding variables as profit level, or-
ganisation structure and mode of service contract. The work is a multidisciplinary approach to the burnout
syndrome including areas as service management, economic psychology, time assessment and computer
modelling. 
Keywords: Burnout, time assessment, subjective time, objective time, service economy

1 Introduction and problem

Burnout has become a rapidly growing problem in many
western countries. According to International Labour
Organisation (ILO, 2000), the costs for stress and burn-
out are as high as 3 % of GDP in the European Commu-
nity. In Sweden, the costs for burnout and stress related
illnesses mounted to more than 50 bln SEK in 2000.
Burnout, however, shall not only be considered in terms
of monetary value. Individuals that are burned out pay a
high price; years of rehabilitation, change of work, and
disturbances in personality are some of the factors per-
sons have to endure. On corporate level a burnout case
may be very costly. The company is drained by experi-
ence and know-how when burnout employees leave.
Costs for recruiting, training and learning new staff,
must be considered in the perspective of the burnout
problem. 

The increase of burnout syndrome is among other
things attributed to the growth of the service sector,
factors linked to information technology (IT), and gradu-
ally changed work patterns in connection to new psy-
chological contracts between employer and employee
(Schaufeli & Enzmann, 1998). For instance, the long-
term employment contracts gradually tend to change in
favour of short-term project employment, distance
working or telecommuting contract. According to
Jürisoo (2001), there may be a link between burnout
and several time-related parameters such as A-B typol-
ogy (hurry-sickness), work alcoholism, procrastination
behaviour, and exceeded productivity demand from
managers. The present paper focuses on the unique na-
ture of a service and time assessment linked to mathe-
matical theory of economic behaviour and suggests a
model to predict burnout syndrome on organisational
level.

2 Method and Theories

A service differs fundamentally from a good or a com-
modity. It cannot be stored or saved, it is abstract diffi-
cult to assess before it is bought (cf. Norman, 1992; Ed-
vardsson, 1996). This affects the business logic of a ser-
vice organisation completely. The customer value is
based on an economy where time is purchased from
employees, further refined and finally sold to custom-
ers. It is of great importance to stress that in service
economy, profit, total costs as well as total revenues
are outcomes of subjective time assessments made by
individuals under different conditions. Subsequently, er-
roneous time assessment can be studied in the key ra-
tios of profit, total costs and total revenues. 
The time cognition of individuals vary stochastically and
display a large difference between the subjective time
assessment and the (true) objective time duration (cf.
Campbell, 1990; Levin & Zackay, 1989). Differences be-
tween subjective time and objective time mounting to
50 % - 100 % are not uncommon. In service organisa-
tions, there is support for that these figures can be even
higher on a yearly basis (von Schéele, 1996, 2001).
Large time distortions in service economy affect price
level and the profit dramatically. Cost reduction strate-
gies create uncertainties and stress, and from time to
time, employees are given notice. Subsequently, the
large discrepancies between subjective time and objec-
tive time in service organisations can be investigated
from the perspective of burnout, time cognition and
several other confounding variables. This has conse-
quently been the approach when modelling the com-
puter model. 
The computer model is based on the formula:
 
Profit = Total Revenues – Total Costs1              (1) 

1.  Research in progress
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where Total Revenues (TR) as well as Total Costs (TC)
are defined as a price multiplied by time (von Schéele,
2001). The computerised formula has been slightly
modified and considers the fact that erroneously time
assessment affects profit differently, depending on if
the service delivery is performed on current (open) ac-
count or on fixed contract. The computer model consid-
ers the subjective time as well as the objective time for
each service contract in the organisation. This makes
the model to a bridge between human cognition and
economy. The computer model expresses the profit as
an outcome of an economic time relativity displaying a
surface in three dimensions that indicates how profit
vary with erroneous time assessment. The profit – time
surface is a bended representation, stressing the non
linearity of time and psychological economy in service
settings, see Figure 1 below.

The x-axis represents erroneous time assessment of
TR, while y-axis is linked to erroneous time assess-
ments of TC. The z-axis displays how profit vary with er-
roneous time assessment. Important to notice are the
edges of the surface indicating a dramatic increase or
decrease in profit due to poor temporal assessment. In
general, service organisations operate very close to the
edges where the surface is distorted in Figure 1. The
dramatic distortion of the surface as well as its combi-
nation of time cognition and profit, suggests that it may
be an interesting tool for prediction of burnout in service
organisations.

3 Conclusions

Some of the conclusions suggested by the model are: 

• In service economy, loss as well as profit repre-
sents outcome of poor temporal assessment. The
distortion of the profit-time surface is suggested to
indicate “burnout areas” of service organisations. 

• Certain organisations are more vulnerable to erro-
neous time assessment than others. This is attrib-
uted to mode of service delivery, number of
employees, number of customers, price level and
relative size of the customers. 

• Each service organisation has its own unique profit
– time surface. The computer model demonstrates
that service organisations profit-time surface is as
unique as a fingerprint. This is suggested to be
linked to that some organisations are more vulnera-
ble to burnout than others.
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ABSTRACT

The results of two studies investigating face-to-face (FtF) communication and computer-mediated communi-
cation (CMC) are presented. The objective was to determine if and how gender and social status would influ-
ence such aspects as the equality of communication, the communicative process and stereotyping. Partici-
pants solved problems with ambiguous solutions in group discussions. Results indicated both media and
gender effects. In the (CMC) condition, females showed private self-awareness and high conformity. Males
showed more conformity in the (FtF) condition, and where prone to opinion change when their status was
high. Groups including a high-status female were judged less efficient and less equal in (FtF) communication.
Groups with a high-status male member were judged more equal in (FtF) than in (CMC) discussions. In the
(FtF) condition more agreements were reached. Generally, women were somewhat more dominant, while
men were considered having " a female style of communication".

1 Introduction 

New technology has changed the communication pat-
tern in many large organizations through the implemen-
tation of email, voice mail, and videoconferencing tech-
nologies. These new communication media are sup-
posed to alter interpersonal and organizational relation-
ships. Furthermore, the devices have created new
collaborative workgroups, which communicate over or-
ganizational boundaries of formal authority. 

Media richness theory implies a direct relationship be-
tween the number of modalities of information available
and the quality of communication. Face-to-face (FtF)
communication is viewed as the richest medium,
whereas written text, as computer-mediated communi-
cation (CMC) is the least rich (Rice, 1992). Dennis et al,
(1999) argued that only all-female teams benefit from
modality richness. The explanation for this is that wom-
en are more sensitive to non-verbal communication and
are more affected by its absence in CMC. Savicki et al
(1998), on the other hand, argue that it is not the char-
acteristic of the medium that is important, but the char-
acteristics of the communication in the small CMC
group.

The gender- and status differences that are more or less
expected to affect (FtF) communication are said to di-
minish in (CMC), that is, communication becomes more
equal or democratic (Carstarphen & Johnston-Lambi-
ase, 1998). One of the main reasons for this, of course,
is the opportunity to “keep the floor” as long as one
wishes. There are many reports on the “equalization ef-
fect” (Daly, 1993; Straus, 1997; Sproull & Kiesler, 1991),
but there are other studies that show the reverse
(Clausen, 1991). Some researchers, however, argue
that tools, per se, are unable to solve basic social prob-
lems, and that communication barriers and status differ-
ences in organizations are more social than technologi-
cal issues (Mantovani, 1994). Others have found (Post-

mes, Spears & Lea, 1998) that when communicators in
a group share a common identity they appear to be
more sensitive to gendertyping/ stereotyping.

According to Judd and Park (1993), a stereotype is any
belief about a social group without regard to falsehood
or general truth. Hall and Carter (1999) found no overall
gender differences, but they did identify a difference in
nonverbal behaviour; women were more accurate than
men. Matheson and Zanna (1990) found that CMC
might evoke stereotypical responses even when cues
were as limited as a feminine or masculine first name.
Matheson (1991) argued that computer-mediated social
perceptions are sensitive to social cues and that these
social cues may evoke stereotypes or a priori expecta-
tions. In Bem’s Sex-Role Inventory (1974) men are char-
acterized as being competitive, dominant, and making
decisions easily. Women are said to be gentle, sympa-
thetic, understanding, and cooperative. This leads to
gender-typical styles, with women using more socio-
emotional language and men more task-oriented lan-
guage. Men were found to give their opinions in a more
strong and convinced way whereas women asked
more questions about the other communicators’ opin-
ions. The differences in communicative style may lead
women to mistrust their ability to give convincing argu-
ments compared with men, resulting in a higher degree
of conformity with the group’s decision. In Internet
chatting-groups, men are writing more and longer texts
than women (Clausen 1991; Barrett & Lally, 1999). It
seems, then, as Gefen and Straub (1997) points out,
that there is a need for formal training in using CM sys-
tems, if gender differences are to be reduced. 

1.1 Method

Gender. The participants were 60 doctoral students, di-
vided into 12 groups with five members in each. There
were two unstructured problems to be solved by each
group, in which several possible solutions could be
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raised. The independent factors in this experiment were
mode of communication (FtF, CMR – real names in
CMC - and CMA - anonymous in CMC) and gender. The
FtF groups met for one session that took one-and-a-half
to two hours to complete. The discussions themselves
took between 60 and 90 minutes and were tape-record-
ed. The total time spent on the discussions in each
CMC varied from 16 and 27 weeks from the time the
discussion began to its conclusion. 

Gender and status. There were 60 participants in the ex-
periment. Twelve of these were judged as high-status
(ex. university professors). The remaining 48 were stu-
dents or doctoral students (low-status). The participants
were divided into 12 groups with five members in each
group. Every group consisted of one high-status mem-
ber (six groups with a high-status man, and six groups
with a high-status women), and four low-status mem-
bers (two men, and two women in each group). Four
groups discussed in the FtF condition, four in the CMR

condition, and four groups in CMA. There were two
problems to be solved by each group and they was cho-
sen with the intention of generating a group discussion
in which several possible solutions could be raised (a
preference task). The independent factors in this exper-
iment were mode of communication (FtF, CMR and
CMA), status (high and low), and gender. The FtF groups
met for one session that took one-and-a-half to two
hours to complete. The discussions themselves took
between 60 and 90 minutes and were tape-recorded.
The total time spent on the discussions in each CMC
varied from 5 weeks to 21 weeks from the time the dis-
cussion began to its conclusion. The main interests
were status and gender differences in relation to com-
municative equality, opinion change, social cognition,
and communicative style.

1.2 Results

Gender. The results show both media and gender ef-
fects regarding self-awareness. Acute private self–
awareness, as well as public self–awareness, were
greater in the FtF condition than in the CMC conditions.
The FtF participants were, in other words, more sensi-
tive and aware of the others’ evaluation of them, but
also more aware of their own feelings and attitudes. Fe-
males were more private self–aware than males, espe-
cially in the anonymous CMC. There were no differenc-
es in equality due to medium, but females produced
more messages in FtF communication than they did in
CMC. There was also more opinion change in CMC
than in FtF communication, and more opinion change
from females than from males, especially by females in
anonymous CMC. One problem in CMC is the lack of
feedback, and the participants in this study were more
dissatisfied with feedback in CMC compared to FtF
communication. There was also a tendency for males to
be more dissatisfied than females. 

Social judgements were more positive in FtF communi-
cation and more positive from females than from males.
The participants were also more satisfied with their

own performance, the group’s performance and with
the medium used in FtF than in CMC conditions. A qual-
itative analysis showed that females expressed more
opinions and agreements in FtF communication than in
CMC, but also that they agreed more than males in re-
sponding to messages from a male. There were also
more disagreements in FtF communication than in
CMC. Females also produced more ‘summaries of sug-
gestions’ than males. 

Gender and status. The results confirmed some of the
expectations about status, gender, and media. Howev-
er, the expectation of low, acute public self-awareness
in CMC was not confirmed. Contrary to the expectation
it was found that the men, not the women, were more
sensitive and aware of the others’ evaluation of them
(that is, ‘other-oriented’), but also more aware of their
own feelings and attitudes. There were no general
equalization effect due to media regarding gender or
status in terms of messages and words. However, high
status subjects dominated the discussions (in terms of
more than 40% of discussion) in FtF communications.
There was more opinion change in FtF communication,
and high-status women changed their opinion more.
FtF groups with a high-status male participant had more
opinion change than groups with a high status female
participant, but CMR groups with a high status female
participant had more opinion change than groups with a
high status male participant. When looking at conformi-
ty, a similar gender pattern emerges; FtF groups with
high status men acted in a more conforming way than
groups with a high status woman, but CMR groups with
a high status woman conformed more than groups with
high status men. 

The participants judged the communicative interaction
and their own performance as well as the groups’ more
favorably in FtF communication than in CMC. The most
positive judgements were when low status men judged
high status men, and the most negative were when low
status men judged high status women. Judgments on
the social climate went in the same direction, especially
among women. Interesting is that women also judged
the high status participants as more caring (indepen-
dent of gender) than men did. The qualitative analysis of
the discussions showed unexpectedly few results, and
none of the expected gender differences. 

1.3 Discussion

The expectations on the results were partly confirmed,
but the status- and gender differences were not as sa-
lient as expected, especially not for the male partici-
pants, with regard to leadership and dominance. To
sum up the results are mixed in relation to the expecta-
tions. Status has to be perceptual if it is going to have
an effect on the communication. Regarding gender it
seems that the opinion that females are more social ori-
ented than males can be a prejudice. Men were more
concerned of others’ evaluations of them. At the same
time men are still more task-oriented, especially when
it is a technical problem to discuss, which may lead to
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that even high-status women give up their opinions in
favor of men’s' solution. The role of socio-oriented com-
munication and task-oriented communication are may-
be of more importance than the medium itself. As Kahai
and Cooper (1999) proposed, more positive socio-emo-
tional communication leads to greater attraction and,
hence, less conformity, while the opposite is true for
negative socio-emotional communication. A further re-
search topic is to try to define the differences in com-
munication pattern between gender and status using a
more sophisticated method of qualitative analysis. This
could also have answered some questions regarding
dominance and status, measured qualitatively instead
of quantitatively. The tendency towards less stereo-
typed communication behavior in CMC is interesting
and should be studied in future research.

1.4 Conclusion

In short, there seem to be expectations of CMC that are
not fulfilled, or at least show discrepant research re-
sults. Equality between the genders and status, de-indi-
viduation, and conformity can be said to be in this cate-
gory. Degree of self-awareness plays an important role
in these three aspects of communication in CMC, as
well as social cognition between the participants in the
communication. The differences in communication pat-
terns between men and women, as well as stereotypi-
cal perceptions of the sexes, will not disappear as a re-
sult of this different way to communicate. Computer-
mediated communication skills have to be learned, and
gender differences have to be high-lightened in order to
create a positive, and equal communication setting. 
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ABSTRACT 

A frame of reference is presented intended to capture conditions that influence the usability of information
technologies, primarily computers, in a society. The frame of reference includes four components that influ-
ence one another: 1) External physical conditions, 2) Economic resources (including other technological re-
sources), 3) Social actors and their interests, and 4) the Understanding, conceptions etc, held by different ac-
tors. The influence of these components on the usability of computers is elaborated in the context of devel-
oping countries.

1 Introduction

Computers and other forms of information technology,
should be viewed not as stand-alone devices but as be-
ing integrated into a physical and social context. Such
contextual conditions can either facilitate or constrain
their usability. Over time, understanding stemming
from one cultural context can be expected generally to
change if it is transferred to a different cultural context
(Allwood, 1993). Note in this connection that the com-
puter technology of developing countries has largely
been developed in industrial countries, such as the
USA, the countries of Western Europe and in later
years, Japan. 

Computers are often regarded as providing the solu-
tions to many problems in developing countries. How-
ever, although many system development projects in
both industrialized and developing countries may fail,
the proportion that fails appears to be substantially larg-
er in developing countries (Heeks, 2002). Heeks (1999)
estimated that as many as 80% of the projects for de-
veloping public-sector information technology applica-
tions in developing countries fail, either partly or com-
pletely. In many developing countries too the comput-
erization process often only reaches no further than the
capital and a few other large cities.

1.1 Frame of reference

The frame of reference to be presented next is intend-
ed to capture the conditions that influence the usability
of information technology, primarily of computers. It in-
cludes four components that interact: 1) External phys-
ical conditions, 2) Economic resources (including other
technological resources), 3) Social actors and 4) the Un-
derstanding, conceptions, and the like held by different
actors.

The External physical conditions, consist of the physical
and ecological environment, including the climate and
the natural surrounding.

The Economic resources (including other forms of tech-
nology) of a society place clear limits on what can be
done in a system development project.

The Social actors can be analyzed in terms of different
scale levels. Apart from different categories of end us-
ers, examples of actors are: private companies and gov-

ernmental organizations (aiming at improved productiv-
ity), vendors and consultants (aiming to sell products at
a good profit), universities (e.g., aiming at development
of knowledge relevant to the country in question), gov-
ernments (ideally taking a national perspective) and in-
ternational and regional organizations (coordinating and
supporting developmental work). 
Social actors from within the local context or from with-
out interact on partly connected social arenas (local, re-
gional, national and international) and thereby create
conditions affecting the technology. They attempt to re-
alize their intentions, motivations and needs, and in this
sense act as stakeholders. 
Conceptions and understanding to a large extent regu-
late behavior and are seen not only as cognitive in char-
acter but also as including values and emotional reac-
tions. Important areas of understanding in connection
with computers include conceptions of the human be-
ing (capacities, needs etc), societal needs and their sat-
isfaction, the computer system in question, good ways
to implement computers and conceptions of organiza-
tions.
Conceptions of the properties suitable for the software
and the ideas for developing it reflect to a large extent
the social conditions and cultural values of industrial
countries. Thus, application software may be based on
implicit assumptions concerning business conditions
and the functioning of organizations in the West. The
cultural values involved may concern modernization,
objectivity and rationalization (Heeks, 2002). More spe-
cifically, computerization tends to mean that deadlines
must be kept, things must be done according to pre-
scribed templates, errors must be corrected, etc.
(Cook, 1981).
Conceptions and understanding are distributed among
the individuals in the social arena. Who, in what roles
and social positions, holds what conceptions deter-
mines to a large extent the influence the conceptions
have.

1.2 A suitable usability concept

To capture the concrete usability of a system the con-
cept of usability selected should be broad and include
aspects of the actual use in a concrete situation, not
simply of the computer program. Thus, the usability
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considered should at least include the following compo-
nents: the software’s degree of adaptation to the task,
users’ acceptance of the software, users’ competence
to use the software, the user friendliness of the sys-
tem, (including the subcomponents software’s degree
of compatibility with and support of the users’ mental
processes, its degree of adaptation to the specific us-
er’s characteristics, its accessibility, and the quality of
the help resources available). 

2 Developing countries and computers

Obviously, developing countries are not a uniform phe-
nomenon. Shi, Porter and Rossini (1985) noted that
about 130 countries in the world are regarded as devel-
oping countries and that such countries have one of
three degrees of industrialization: pre-, beginning, and
relatively advanced industrialization. 
The stage of the computerization process usually fol-
lows the country's degree of industrialization. Howev-
er, since developing countries start their computeriza-
tion at different historical times and differ in culture,
their computerization processes do not necessarily fol-
low the same track, or that of industrialized countries.
Therefore, the discussion below is not equally valid for
all developing countries. It pertains especially to coun-
tries in the pre-industrial and beginning industrial phas-
es.

2.1 Hardware problems

The problems of hardware in developing countries ex-
emplify particularly the factors "External physical condi-
tions" and "Economic resources (including other tech-
nologies)" in the framework presented above. Climate
can cause hardware problems, heat, humidity and dust
storms necessitating special arrangements to protect
computers.
Also, insufficient infrastructure, such as a shortage of
telecommunication lines and problems in the lacking or
irregular supply of electricity, create problems. Siri-
manne (2000) reported that the 80% of the world’s
population living in developing countries only account
for 2% of the world’s information technology expendi-
ture. She also noted that Tokyo has more telephones
than the whole of Africa and that in Ghana the waiting
time for a business phone is more than five years. 
In addition, high hardware costs, such as due to govern-
ment policy and transportation costs, and difficulties in
getting proper service arrangements, increase costs
and make computer hardware cost more. This increas-
es computerization costs compared with developed
countries. If one adds to this the poor economic re-
sources of developing countries, the risk is very high of
computerization projects attempting to save as much
money as possible in dealing with software develop-
ment.

2.2 Software problems

Software problems in developing countries are largely
due to the three factors of Economic resources, Social

actors, and Understanding and conceptions. Many re-
searchers agree that in order to be successful, comput-
erization has to occur as part of a larger plan that con-
cerns the development of the total organization or of
the social structure. The computerization process
should be carefully planned and include a thorough anal-
ysis of the activity pattern in an organization. This may
be more difficult to carry out in developing than in indus-
trialized countries, for example due to a lack of resourc-
es or of knowledgeable persons, or political and other
types of instability. Accordingly, computerization pro-
cesses may often be carried out without the planning
and time needed.
Heeks (2002) suggested that a longer duration in sys-
tem development projects in developing countries
might help improve their success rate. This seems to
be a good idea since it would provide better possibilities
for reducing differences between the assumptions
about social realities that are integrated in an informa-
tion technology product and the actual social realities.
As an example of mismatching assumptions, Lind
(1991) described the problems encountered by a com-
mercial production control program produced by a large
computer company in the West when it was used in a
large vehicle production company in Egypt. He conclud-
ed that it is "not evident that the use of computerized
control at NASCO has contributed to an improvement
of the overall production situation or to improved pro-
duction efficiency." (p. 133). The main reason for the fail-
ure of the program seemed to be that the assumptions
made in the program about a stable and predictable en-
vironment (infrastructure, and the social and commer-
cial environment) were not fulfilled in the Egyptian con-
text.
Lack of persons knowledgeable of computers is a ma-
jor problem in many developing countries, Often, per-
sons from industrial countries need to be relied upon to
carry out computerization. There appears to be a great
risk of such persons failing to realize the extent and
complexity of the differences in the cultural and social
conditions between the Western and developing coun-
tries, differences relevant to the computerization pro-
cess (for an example of a well intended, but limited, ap-
proach see Carey, 1998; see also Boesch, 1996).
Goonatilake (1989) noted that some developing coun-
tries have tried to solve the competence problem by
having computer courses run by computer vendors.
This has resulted in persons being knowledgeable in
the use of the application programs sold by the vendor
but not having a more general understanding of com-
puters.
To buy a turn-key application may initially be the cheap-
est alternative, but not necessarily in the long run. The
fact that turn-key systems often demand more adapta-
tion to the in-house conditions than the vendors admit
(Allwood and Kalén, 1994) may create even more diffi-
culties in developing than in industrialized countries.
One reason is that many, and perhaps most, application
programs available in developing countries are pro-
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duced in a different context, mostly in industrial coun-
tries. Also, when the personnel from the company that
has developed a program act as consultants for the im-
plementation of the program in a specific organization,
they often, for economic reasons, are more interested
in making generic developments of the product than in
making specific in-house adjustments (Allwood &
Kalén, 1993).

Most programs are still presented in English. For usabil-
ity reasons language translations may be needed. The
smaller the language, the greater the cost and if one in
addition has an alphabet that is not the Latin one, the
costs are increased further (c.f. Ong, Kee, & Wisner
1990).

It seems that the vendors in developing countries are
usually more interested in selling ready-made applica-
tion programs than in performing developmental work
in relation to specific countries. Similarly, Heeks (2002)
argued that “carriers and donors” are more interested
in supporting information technology consumption,
rather than information technology development in de-
veloping countries. To exemplify this, Lind (1991) de-
scribed the policy of IBM towards suggestions for hard-
or software adaptation as being "very strict", noting that
in decisions on demands for modifications of a product
they give strong weight to the cost/revenue factor be-
cause of the uncertain sales situation.

However, the other alternative, producing one’s own
software, may also involve more risk-taking in a devel-
oping country than in an industrial one. One reason for
this is that the lack of personnel with relevant knowl-
edge may mean one’s having to hire experts from
some industrial country. This is problematic due to the
costs involved and the risk that the expert may lack ad-
equate knowledge of the local conditions. 

2.3 The government and regional 

coordination

In developing countries, the government's computer
politics is often of decisive importance. Lack of knowl-
edge may here, as in other places, affect the computer-
ization process. Governments can aid by developing
and supporting well-planned strategies for computer-
ization of the country. A potential problem, pointed out
by Egbon (1989), is that politicians and the high admin-
istrators responsible may not be fully informed of re-
cent technological development, basing their regula-
tions and strategies on outmoded technological con-
ceptions (see also Allwood & Kalén 1993). Another dif-
ficulty in developing a coherent strategy is the frequent
political instability in developing countries. 

In the 1980s a number of attempts to achieve greater
regional coordination and cooperation than solely within
separate countries were initiated (see papers in Kal-
man, 1984). Centers of the sort established then can
contribute to the growth and documentation of knowl-
edge relevant to computerization in developing coun-
tries. Regional cooperation can also help solve prob-

lems of a lack of persons with relevant computer train-
ing by organizing regional cooperation, enabling the
costs and shortage of expertise to be reduced for each
country (Kalman, 1984).

2.4 Users

One reason for many computerization projects in devel-
oping countries failing is that acceptance of computer
use is lacking at an individual level. There may be many
reasons for this. One reason may be that since no ade-
quate activity analysis has been carried out in connec-
tion with the introduction of computers, use of comput-
ers does not really simplify the carrying out of work
tasks. Another reason may be that lack of economic
means in system development projects has made it dif-
ficult to spend sufficient resources on training users. 

Differences between Western and other cultures in
thinking with respect to content and ways of process-
ing content could also make it difficult for users in non-
Western cultures to fully utilize software produced in
Western cultures. This may apply mostly to users with-
out any extended (Western oriented) education. This
makes the employment user-oriented development
methods still more urgent in developing countries than
in industrialized ones. The extent to which such meth-
ods are used in developing countries and how their use
can be increased and adapted to the situation in devel-
oping countries are topics for future research.

3 Conclusions

Much of the newer technical developments in connec-
tion with computers may well have positive conse-
quences for the developing countries. Prices of hard-
ware components have gone down and software de-
velopment has also made it easier to create new appli-
cation programs. Governments and regional and
international organizations can aid computerization by
developing and supporting well-planned strategies for
the computerization of a country. There are also tools
that can make it easier to modify symbols and other
screen contents in already existing programs. Such
tools will make it easier to adapt imported software to
the social and cultural situation they are to be used in.
Effective utilization of these possibilities and tools, how-
ever, demands realistic conceptions of the social and
cultural surroundings in which the computers are to be
used and of what makes programs usable in a particular
setting.
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ABSTRACT

This paper describes the conceptual framework and the questionnaire survey instrument used in a study of
job and organizational factors and turnover in the IT workforce. The objectives of the study are to understand
the role of gender and minority status on the impact of job and organizational factors on turnover intention in
a group of IT workers.

1  Introduction

There is substantial evidence for a critical shortage of
skilled Information Technology (IT) workers in the Unit-
ed States (Office of Technology Policy 1997; Informa-
tion Technology Association of America 1998; Freeman
and Aspray 1999), and a large subset of this problem is
the underrepresentation of women and minorities in
the IT workforce. There have been estimates that if
women and minorities were represented in the IT
workforce in proportion with their representation in the
general population, the shortage of IT workers in this
country could be largely ameliorated, or perhaps, re-
solved completely (Freeman and Aspray 1999; CAWM-
SET 2000). Additionally, a larger representation of
women and minorities in the IT workforce would con-
tribute to enhanced creativity, knowledge, competen-
cies, performance and markets (Panteli, Stack et al.
1999; CAWMSET 2000).
Some preliminary work has been done to identify the
key barriers to the entrance and retention of women
and underrepresented minorities in the IT workforce
(CAWMSET 2000)(ITAA 2000). While women and un-
derrepresented minorities tend to share the same
types of barriers, there are some differences speculat-
ed between the groups. Shared barriers include lack of
role models and mentors, exclusion from informal net-
works, stereotyping and discrimination, unequal pay
scales and inadequate work/family balance (ITAA
2000)(CAWMSET 2000). Underrepresented minority
women, while facing the same obstacles as non-under-
represented women, experience discrimination due to
both gender and race, what has been labeled as "the
double bind” (CAWMSET 2000).
The emerging question, then, is "How can employers
change the culture and environment of the IT work-
place to accommodate the needs of underrepresented
groups?” Both job and organizational design approach-
es have been suggested. An Information Week salary
survey showed that IT workers ranked "challenge” of

their job, "responsibility” and "job atmosphere” as more
important than their base salary. Quality of working life,
job stability and learning opportunities through job as-
signments dominated the responses (Meares and Sar-
gent 1999). Organizational design has also been sug-
gested as an important solution component. A multi-
tude of innovative human resource management prac-
tices have been put forward as potential and/or partial
solutions: mentoring programs, educational opportuni-
ties, flexible hours, telecommuting options, among
many others (Office of Technology Policy 1997; Meares
and Sargent 1999; Carver 2000; CAWMSET 2000;
ITAA 2000). However, little is known about what and
how job and organizational factors affect women and
underrepresented minorities in the IT workforce.

2 Research models

The research literature on organizational design, job
stress, human resource practices, and turnover empha-
sizes the importance of the following job and organiza-
tional factors: (1) Job factors: job demands, role stres-
sors, decision control, challenge and social support; and
(2) Organizational factors: training and development, ca-
reer advancement, discrimination, corporate fit, re-
wards and flexible work practices. In addition, we look
at work-family conflict as an organizational factor of im-
portance for quality of working life (QWL) and intention
to turnover (Keita and Hurrell 1994).
The different facets of QWL, i.e. job satisfaction, orga-
nizational involvement and stress, are assumed to me-
diate the relationship between job and organizational
factors and intention to turnover (Parasuraman 1982;
Smith and Carayon-Sainfort 1989; Igbaria and Green-
haus 1992). Two different research models are exam-
ined in this study.
The first research model postulates that gender and mi-
nority status have direct effects on job and organization-
al factors and both direct and indirect effects on QWL
and intention to turnover. The indirect pathways sug-
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gest that women and underrepresented minorities may
be faced with more negative job and organizational fac-
tors and QWL experiences than males and non-under-
represented minorities, which, in turn, affects intention
to turnover.

The second research model postulates that gender and
ethnic status play a moderating role in the relationship
between job and organizational factors and QWL and
intention to turnover. This model suggests that males,
females, underrepresented and non-underrepresented
minorities all experience the same job and organization-
al factors, but that women and underrepresented mi-
norities have different attitudinal and behavioral reac-
tions to the similar organizational experiences and prac-
tices.

3 Questionnaire

We have developed a questionnaire survey to evaluate
job and organizational factors and retention among IT
workers. The questionnaire survey includes five sec-
tions: demographic and background information, job in-
formation, job factors, organizational factors, QWL and
intention to turnover. Demographic information in-
cludes gender, minority status, marital status, parental
status, age, number of children living at home, number
of children under the age of six, level of education, and
IT education. The job information includes organization-
al tenure, job tenure, job title, job type (e.g., professional
or managerial) and current salary range.

Intention to turnover is measured using a 3-item scale
from the Michigan Organizational Assessment Scale
(MOAQ) (Seashore et. al, 1982).

We are currently conducting a pilot study of the ques-
tionnaire in order to examine its validity. In the pilot
study, we examine whether questions should be add-
ed, deleted or modified. In addition, we also examine
the clarity of questions and attempt to identify prob-
lems with regard to question wording, response cate-
gories, question order and instructions. A total of 13
employees from three companies have agreed to par-
ticipate in the pilot study: 5 minority men, 5 white
women and 3 minority women. Only ‘underrepresent-
ed’ IT workers participated in this pilot study in order to
identify the specific job and organizational factors of im-
portance to them. The interview data provided by these
13 IT workers will be analyzed using a qualitative data
analysis software. This analysis will produce sugges-
tions for additions, changes and deletions to the ques-
tionnaire survey. Before the full survey is conducted, a
pre-test of the revised survey will be conducted. The
purpose of the pre-test will be to check the range, dis-
tribution and reliability of the survey measures. A group
of 40 employees in the participating organizations will
participate in the pre-test of the questionnaire survey.
The pretest participants will represent a range of gen-
der and ethnicity categories (10 in each of the four
groups defined by gender and ethnicity).

4 Conclusion

There is very little research examining a range of job and
organizational factors that can affect women and under-
represented minorities in IT work. The research con-
ducted by Igbaria and colleagues provides a useful foun-
dation, but does not provide a systematic test of job/or-
ganizational factors for gender and ethnic status simul-
taneously in relation to retention and turnover. Our
study has important implications for companies that
employ IT workers. If the first research model is proven
to fit the data, a company will have to evaluate the pro-
cesses and systems that lead to women and underrep-
resented minorities having ‘different’ job and organiza-
tional factors. If the second research model is proven
correct, companies will have to set up programs that
better fit the work environment to women and under-
represented minorities.
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ABSTRACT

In the age of Information Technology, the work styles of office workers are transformed. Although American
offices develop new office, which adapts to the new work styles, Japanese offices adopt island style office
layout traditionally. In this study, a method for the evaluation of the workers who work in information technol-
ogy office was developed. Workers were classified with Interaction and Autonomy, and workers with “High
Autonomy” and “Low Autonomy” were evaluated in the island style office. As a result of the evaluation, the
following are suggested for the work environment design. 1: Modified American office for Japanese office
will be accepted. 2: As “free address” style office was developed in Japan, new office styles which fits for
both Japanese style work and high autonomy work will be accepted.

1 Introduction – transition of work style 
-

An advance of information technology has changed
both living and working environments. The technology
changes concepts of work style and work place. An is-
land style layout has been adopted traditionally in Japan.
Although the style is still common in present office in
Japan, offices in America and Europe is changing to the
“information technology era”. Therefore, this study ex-
amined whether American type office can be accepted
in Japan with a view point of Ergonomics.

In 1900’s, simple repetitive work, which ignores work-
er’s autonomy, has forced to workers for a long time
(Saito, 1998). In 1950~1970’s, standardization and effi-
ciency of work has been focused. In the late 1990’s, the
work depends on worker’s decision and autonomy was
increased. Though a work that faces to computer mon-
itor is still taken place in office, a new work style was
appeared in the age of information technology. The
new work is seen in not only inside the office but also
in the meeting and collaboration at a plant site, or in the
outside world to collect information. “Any time” and
“Any where” are the keywords of the present and fu-
ture office.

2 Office layout and work styles

Japanese offices have accepted an island layout for a
long time (figure 1). The island style layout fits with the
Japanese style of teamwork and top-to-bottom type
managements. Although the office style is still used in
the office, the work style is changing along with the
progress of information technology. 

Steelcase, the office furniture manufacturer in America,
classifies work styles with a rate of worker’s interaction
and autonomy to develop office manufactures. Follow-
ing are the explanation of the Autonomy and the Inter-
action.

Autonomy: It depends on the individual how, where or
when to work. 
Interaction: In order to execute work, interchanges with
others take place frequently.
It is indicated that workers of different work style re-
quires different work place. For example, it is recom-
mended for the workers of high autonomy style should
work in a single room or a room surrounded by parti-
tions, and the workers of high interaction style work in
large room with their group members. From the rea-
son, various type of work places are exists in American
office.
To evaluate the office in the Information Technology
era, the autonomy / interaction classification method
was used in this study. Followings are introduction of
the evaluation method that is developed for Information
the office.

3 Evaluation method

To evaluate the office, investigation of American office
and island style office were conducted. To evaluate of-
fice workers, following methods have been applied
mostly in Ergonomics. 
1. Measurements of workers in experimental environ-

ments

Figure 1: A work place in island style office
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2. Investigation of worker’s behavior, movements,
and work in actual office.

In this study, new evaluation method was developed.
In the evaluation method, observation of workers and
psycho-physiological measurements are conducted si-
multaneously. In the evaluation method, heart rate, eye
movements and movement of pelvis of each worker,
were measured during actual working (Figure 2).

4 Results

In island style office, it was supposed that the high au-
tonomy type worker could not concentrate their work.
From the results of the eye movements, his eye moved
toward people who talked or moved around him fre-
quently (figure 3). Although the high autonomy worker
needs to concentrate with his work, the work was dis-
turbed by the voices and movements of others.
The voiced of others would not be a cause of distur-
bance of work for low autonomy worker. Because his
work was simple, he could work consecutively under
the environment without looking to the others
(figure 4).

5 Discussion

From the result, following hypothesizes were pointed.
 As a hypothesis, from the following two reasons, Jap-
anese offices are considered to maintain the island
style layout firmly over the future. The first, the directed
and processed works, which is low autonomy work,
are still common in the Japanese offices, and the island
style layout fits with the Japanese conventional style of
teamwork and top-to-bottom type managements. The
second, compared with American office, Japanese of-
fice do not contains enough space. The island style lay-

out is one of the most efficient office layouts in space.
And yet the change of office is required to the works of
“information technology” era, because the high auton-
omy work would be increased in the era. Following two
ways of the reforms are expected in future Japanese
office.

1. Modified American office for Japanese office will
be accepted.

2. As “free address” style office was developed in
Japan, new office styles which fit for both Japa-
nese style work and high autonomy work will be
accepted.
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ABSTRACT

Machine localization for the Chinese market is a challenge at present both for the industry and academia. For
implementing machine localization in a well organized way an approach is proposed in this paper, which
bases on analyzing present cultural studies and existent machine designs to elicit localization design features.
The elicitation of design features of screen layout for the Chinese market has also been presented as an ap-
plication case.

1 Introduction

With the quick economic development in Mainland Chi-
na the localization of technical products for the Chinese
market has attracted much interest both from industry
and research circles. In the computer software industry
the importance of localization as the key to success has
been well recognized by many developers and the local-
ization issues not only in language translation but also in
information presentation and structure (Choong, 1996;
Dong & Salvendy, 1999), etc. have been considered
and implemented in many software products.

However, in the area of the production automation in-
dustry, the localization of machine user interfaces for
the target market is much slower. Although many for-
eign machine developers are aware that there are large
differences between Chinese culture and Western cul-
ture (e.g. in political and social structure, technical de-
velopment, language, personal behavior, value, etc.)
and these differences should be incorporated in the Chi-
nese man-machine interface design, they don’t pos-
sess the knowledge of well implementing the culture
specific design in practice. In fact, the question of how
to adapt the Western machines to meet the require-
ments of Chinese machine users according to their
special cultural diversities is not yet well answered. The
quite obscure requirements of the Chinese users on
machines (especially in the man-machine interaction ar-
eas) have also proposed a large challenge for most for-
eign machine producers to effectively exploit the Chi-
nese market to make a profit. 

For an effective implementation of machine localization
for Mainland China Röse, Liu and Zühlke (2001) have
proposed a three-level model which classifies the ma-
chine localization design issues into three localization
levels, namely: surface, interaction and function level,
with different localization efficiency. Based on this
model a machine localization design approach has been
proposed in this paper to elicit design features of design
issues on different localization levels through the analy-
sis of related cultural specifics and different investiga-
tion methods. In the following parts of the paper the ap-
proach is briefly described and then an application case

to elicit machine user interface localization features on
screen layout for the Chinese market is presented.

2 Approach for Machine Localization 
Design

As Honold (1999) has pointed out, the present re-
searches on culture-specific machine localization de-
sign have been marked by a wide heterogeneity. There
is therefore by now no commonly applicable design ap-
proach to implement machine localization design in
practice. It is necessary to propose a design approach
which would allow the machine developers “not only
to integrate the rather scattered research results, but
also to predict where cultural differences will be found
in other cultures and products” (Plocher, 1999). 

A machine localization design approach is proposed in
this paper which is shown in Figure1. This approach
emphasizes the analysis of present cultural study re-
sults and existing machine designs to formulate charac-
teristics for different cultural specifics. The cultural spe-
cifics are classified into cultural mentality and cultural
environment, which refer to the psychological and be-
havioral characteristics of the cultural user group and
the physical and organizational portion of the culture re-
spectively (Figure 2).
Based on the first phase of cultural study analysis and
existent machine design analysis, the design features
of machine localization issues on different localization
levels can be obtained through different investigation

Figure 1: Machine Localization Design Approach
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methods. Here it is necessary to notice that especially
for the design issues on interaction level, such as the in-
formation structure, dialogue design, screen layout,
etc., the elicitation of their localization design features
involves comprehensive work of generating hypothe-
ses and verifying them through test, interview and
questionnaire.

The approach was practically implemented in the “IN-

TOPS-2” project to elicit user’s requirements on ma-
chine localization on the Chinese market. As an applica-
tion case the elicitation of design features for screen
layout of machine user interface is presented here to
show how this approach can be applied to implement
the machine localization design.

3 Screen Layout Design for the Chinese 
Market

3.1 Screen layout as one culture-specific 

design issue

Screen layout design refers to the arrangement of loca-
tions of different kinds of information on screen. Many
cultural factors, especially the language (reading direc-
tion), aesthetic preference, and the related technical en-
vironment (the familiar user interface in working con-
text), etc. have large influence on preferred screen lay-
out design. Different cultural user groups have quite dif-
ferent adaptability to different screen layouts. A suitable
screen layout design could then much facilitate the us-
er’s interaction with the machines. 
It is therefore necessary to find out some screen layout
features which would be more familiar to the Chinese
machine operators to form a guide to further machine
user interface design. Based on the analysis of some
unique characteristics of Chinese language and Chi-
nese aesthetic preference, two features have been hy-
pothesized to characterize the Chinese interface screen
layout, namely the vertical layout of the menus (Dong &
Salvendy, 1999) and the symmetrical layout of informa-
tion.

3.2 Test of screen layout for Chinese 

machine operators

Test description

The screen layout test was applied to elicit the familiar
screen layout features for the Chinese machine opera-
tors. The test material comprises more than 20 cards
with different size and form, which represent the differ-
ent screen elements such as screen title, function keys,
menu bar, machine status, warning information, navi-

gation keys, etc. All these representations have been la-
beled respectively on the corresponding cards in Chi-
nese.

The subjects were instructed to choose at first their pre-
ferred form of the screen elements and then locate
them in the favorite place on a large card which repre-
sents one 10” screen. A total of 6 Chinese machine op-
erators from age 20 to 40 participated in this test. All of
them were male and had already experience in operat-
ing CNC machines.

Test results and analysis

All the 6 screen layout results are shown in Figure 3.
The analysis of these results concerns comparing the
screen layouts with each other to find some common
location features for different screen elements, or com-
paring these results with the hypotheses or some pop-
ular user interface layouts (e.g. Windows) to see if there
would be similarities regarding information location.
The noticeable findings from the test are summarized
below.

The hypothesized vertical layout of the menu or the
function keys on screen has not been demonstrated.
Almost all the test results have dominated in laying out
the function keys and menu in a horizontal way. Most
of the subjects laid out the function keys on the bottom
of the screen, which is also the typical way of screen
layout for existent machine user interfaces. This implies
that the practical interaction habit of the subjects in the
working experience should be a more decisive factor to
influence the operators’ preference to screen layout de-
sign.

The symmetrical layout of elements on screen is not
typical for these results either. Only two results in the
middle row (Figure 3) have shown some kind of strict
symmetrical layout feature for screen elements. Other
layout results look quite “free” if their symmetry aspect
is viewed. The results reveal that the symmetrical aes-
thetic preference of the Chinese culture has not signifi-

Figure 2: Cultural Mentality and Cultural Environment

Figure 3: Results of Screen Layout Test
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cantly influenced the preferred screen layout tendency
of the subjects.
There is also no similarity of screen layout results with
the Windows layout. Unlike the default Windows lay-
out that locates the menu bar always horizontally on the
top of the screen, the location of the menu bar from the
results is quite various, e.g. on the top, at the bottom,
or at the left side of the screen. The subjects felt also
quite puzzled in the test when they had to decide to put
the menu bar in a suitable place on the screen. This im-
plies that the Chinese machine operators are quite un-
familiar with the Windows interface and the application
of the Windows concept in machine operation and
could therefore take a longer time for them to adapt.

3.3 Resulting Features on Screen Layout 

Design

It can be concluded that the preference of the Chinese
machine operators for screen layout is largely influ-
enced by their actual working experience with some
existent machine user interfaces. The previous hypoth-
esized cultural influence from language (the reading di-
rection) and aesthetic preference has not significantly
verified in the test results. For the design of machine
user interface layout on the Chinese market, the inves-
tigation of existent user interfaces should be more im-
portant. Specifically the following two points should be
considered in interface layout design:
The working experience of the Chinese machine oper-
ator with existent user interface has significant influ-
enced their preference of interface layout. Therefore in
principle all kinds of interface layout design could be
well adapted and accepted by the Chinese machine op-
erators in the long run. The widely applied user interface
layouts in Western countries could then also be applied
in China without significant changes. This superficially
“simple” way could even be a good measure to facili-

tate Chinese operators to adapt themselves more
quickly to imported machines in the future; 

• The Chinese machine operators have mainly very
little experience with Windows interface. Although
in principle they could also adapt themselves to this
interface concept in the long run, at present the
application of Windows in machine operation will
meet some problems. It is then suggested that the
application of Windows interface in China is not
encouraged at present for machine operation.
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