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Guest Editorial
Special Issue for ACIS99
In February 1990 the First Annual Conference on Information Systems was held at Monash University and was very much a
local affair. Since then it has grown into the Australian Conference on Information Systems and now the Australasian
Conference on Information Systems, with ACIS99 being held at the Victoria University of Wellington, New Zealand. ACIS
is now a premier conference and attracts a good number of overseas visitors. The papers in this special issue of the Australian
Computer Journal were chosen from those to be presented at the conference and copies of this issue will be distributed to
conference delegates.
Many excellent papers were recommended by the reviewers and the four papers published here were chosen from a short
list of thirteen. The papers were chosen not only for their quality but as papers which had a specific emphasis on information
systems in organisations, rather than on databases or education, for example. I hope that these papers will be of interest to
practitioners as well as academics. They showcase an interpretive approach which is becoming strong in IS research,
especially in Europe, an approach which concentrates on describing what is actually happening in organisations rather than
theorising about what might happen.
The first paper, by Sue Nielsen, looks at an organisation where the language of participative design is spoken but conceals
a practice which is not so participative. Giannoccaro, Shanks and Darke report on perceptions of the quality of data in data
warehouses, an issue which is bound to increase in importance in the near future. Julie Fisher’s paper deals with the everyday
face of software, the user messages, and wonders how they can be designed better. Finally, Atkinson and Lam look at the
organisational impacts of computer supported workflow systems and the suitability of Lotus Notes, the most commonly used
software platform, for developing such systems.
There may be a perception from these selections that IS research is becoming more socially oriented but the spread of
papers to be presented at ACIS99 is, in fact, quite similar to that of 1990. It is also worth noting that one of the authors from
1990 also appears in this selection.
I would like to thank Beverley Hope, Pak Yoong and Jacqueline Coats from the Victoria University of Wellington and all
the anonymous reviewers for their help in selecting these papers, and the authors for their quick response in preparing their
papers for publication in the Journal. I trust the readers will find the issue enjoyable and informative.
Jim Underwood
University of Technology, Sydney
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Talking About
Change: An Analysis
of Participative
Discourse Amongst
IT Operations
Personnel

INTRODUCTION
This paper is concerned with both the nature of the IS
change process and also the way in which the change
process can be studied through discourse analysis. In
Information Systems research there has been increasing
interest in the part which discourse plays in shaping the
activities and context of information systems development
and use. For example, Walsham (1993) states that “The
formation of IS strategy can be viewed as a process of
continuous discourse”. This paper presents some findings
from a longitudinal study of the discourse of change in the
Operations Group (OG) of an Information Technology
Centre in a Queensland university, particularly in relation
to the development, implementation and use of information
systems to support the Help Line service. The study
focuses on how commitment to and participation in change
is developed and modified discursively amongst the
Operations personnel.
The assumption taken in this study is that notions such
as participation, commitment and change are discursively
constructed and that to understand how change is perceived
and managed requires reference both to the discourse and
to its relationship to changes in the wider social context.
Klein and Hirschheim pointed out (1987) that “whereas it
is widely recognised that information systems develop
ment (ISD) is one of the factors influencing social change,
the reverse has received little attention”. In this study a
framework has been developed which enables close
attention to be paid to features of the discourse and to the
interpretation of the meaning of the discourse within its
immediate context and within the wider organisational and
social context. Of particular interest is the metaphorical use
of language and its relationship to the context in which it
is used.
_
r
A process perspective on change is taken in!thil paper.
As indicated by Walsham (1993), “mu6h previous work on
information systems has concentrated mainly on the content
of change, and has given insufficient emphasis to the
process of change and its links with ...broader contexts”.
This study takes an information systems view of change, as
the intersection of changes in software, hardware,
information, work practices, people and organisational
goals. The approach .taken is interpretive, assuming that the
‘reality’ of information systems development and use is
socially constructed, continuing the tradition of IS research
by Boland (1991) and Hirschheim and Newman (1991).
The perspective adopted is that of the Operators, rather
than management. In reviewing the theoretical,basis for the
analysis of organisational change, Collins (1996)
concluded that it is time to “seek a more active voice which
challenges the top-down, managerial focus which seems so
prevalent at the moment. In this way we could seek to offer
dynamic analyses of change as a challenge to the problem
of change management”.

mm

Sue Nielsen
School of Computing and Information Technology
Griffith University, Brisbane, Australia
Email: S.Nielsen@cit.gu.edu.au

This paper presents some findings from a longitudinal
study of the discourse of Operations personnel in a
university Information Technology Centre (ITC). The
study uses a four dimensional concept of discourse to
examine the complex relationship between the discourse
and the wider organisational context. The use of language
characteristic ofparticipatory design has been identified
in this study as metaphorical and appropriated by a drive
towards increased management control. This paper
suggests that in order to understand the nature of change
management in an IT organisation, the relationship
between discourse and other organisational practices
needs to be elucidated.
Keywords: AG01 Language, FA06 Participative design
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THE RESEARCH STUDY
The Operations Group was chosen for this study because of
the central role which they played within the Information
Technology Centre and the impact which the proposed
changes to Information Technology management in the
university were likely to have on the Group. As well as
carrying out the usual Operations activities, the Group had
gradually taken on a de facto role as the first point of call
for inquiries and requests for assistance to the Information
Technology Centre. This was provided mainly through a
Help Line telephone service. The Group maintained most
of the information about the scheduling and location of
staff and the status of support and maintenance work. At
the beginning of the study, the information system
developed to support the Help Line service had failed and
redevelopment was commenced. The system was designed
to log calls, record all necessary information and provide
statistics on the type, frequency and status of calls made to
the Help Line. Reports from the system were expected to
provide information on the most common problems, the
assignment of support staff, the time taken to answer calls
and solve problems, and inventory information for the
reordering of spare parts, hardware and software. The
Operations Supervisor expressed the problems with the
system as follows: misunderstanding of requirements,
incomplete functionality, and inadequate documentation.
The systems analyst responsible for this system left shortly
after the beginning of the study, making the lack of
documentation a major problem.
During the period of the study, the university was
undertaking a wide ranging restructuring project to
centralise corporate services, which would change the
relationship between the Operations group and other
Groups in the Information Technology Centre and the
interaction of the Group with its external clients. This
restructuring required the Group to articulate and adopt a
commercial client focus to replace its traditional service
focus within a bureaucratic structure. The group was also
required to consider the viability and organisation of its
activities within the new organisational structure.
Participation in decision making about the restructure was
encouraged with staff involvement in strategic planning
and ‘visioning’ workshops and meetings.
The study commenced with an intensive three month
period, which included shadowing a key informant for
about twenty five hours, observing the other OG staff at
their work for several hours each week, and attending most
Group meetings. I also conducted discourse based
interviews with staff. Discourse based interviews (Yates
and Orlikowski, 1992) are used to check the interpretation
of the analyst; for example if I was unsure whether there
was consensus about the meaning of an expression. These
interviews elicited comments such as “We wouldn’t talk
that way if someone else was here”.
THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999

The study continued for another two years, with
attendance at most staff meetings, but with less intensive
observation, and terminated when the Information
Technology Centre (ITC) was restructured and the staff
from the Operations Group were dispersed into other
sections. The discussion of the Operations Group therefore
uses the past tense. The study involved intensive data
collection - the taping of all interviews, meetings and
prolonged discussions and large amounts of discontinuous
conversation amongst the Operators and between the
Operators and other university staff and clients. I also
reviewed procedure manuals and policy documents,
schedules and rosters, logbooks, minutes of OG meetings
and ITC memos and newsletters. The data was analysed to
identify distinctive and recurrent patterns of discourse and
to interpret the meaning of this discourse within the context
of the Operators’ work (Nielsen, 1999).
A particular text from the OG discourse is used as an
example in this paper. In this text, my key informant,
“June” is describing a particular procedure to me. She is
interrupted by a telephone call, but then returns to take up
her description where she left off. The Group Supervisor
overhears the topic of discussion and joins in. After the
Supervisor leaves, June seeks affirmation that I did
understand what she was talking about. The text is shown
in the appendix, and is referred to hereafter as the OG Text.
The text is shown as typical of the conversations between
the Supervisor and staff during both meetings and day to
day work and is also used to indicate how interpretation of
the meaning of the discourse was carried out in this study.
THE SIGNIFICANCE OF CONTEXT
The notion of context has been referred to several times.
Contextualisation is proposed by Klein and Myers (1999)
as an important principle for the conduct and evaluation of
interpretive field studies “In interpretive research in IS
therefore, one of the key tasks becomes one of seeking
meaning in context ... the choice [of context] largely
depending upon the audience and the story which the
author wants to tell”.
A considerable body of IS research has been carried out
using discourse analysis based in Speech Act theory (Iivari,
Hirschheim and Klein, 1998). However, this research has
been criticised for lack of attention to context (e.g. Janson
and Woo, 1996). The approach adopted for this study also
views discourse as speech acts, but it enables discourse to
be studied within its immediate situational context and the
wider social context, using a four dimensional approach to
discourse based on the work of Fairclough (1992) and
Halliday and Hasan (1985). Fairclough sees any piece of
discourse as “being simultaneously a piece of text, an
instance of discursive practice, and an instance of social
practice”. The ‘text’ dimension is concerned with analysis
of features of the text. The ‘discursive practice’ dimension
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specifies the ways that texts are produced and understood.
“The ‘social practice’ dimension attends to issues of
concern in social analysis such as the institutional and
organisational circumstances of the discursive event and
how that shapes the nature of the discursive practice... ”.
In order to provide a better link between the text and its
immediate context I have extended Fairclough’s concep
tion of discourse by incorporating aspects of the approach
taken in systemic linguistics by Halliday and Hasan
(1985). Such a link is important where the analyst wishes
to make a rich description of the discourse practices of a
group of people as well as viewing these practices within
the wider context. This approach also avoids the possible
criticism of the discourse analysis being too general and
providing too little analysis of the situated practices. The
situational context dimension of discourse is concerned
with the relationship between features of the text and the
immediate context. How this situational context is concep
tualised depends on the view of the functions of language.
Halliday and Hasan (1985) propose three contextual
variables, based on three functions of language. In other
words, any discourse simultaneously represents firstly
reality or experience (what is going on), secondly, the
relationships between the participants (who is taking part)
and finally, the relationship between the text and other texts
which precede or follow it. The OG text can therefore be
understood as being firstly about what happens to reports
on outstanding calls, secondly about the relationship
between the author, the key informant (June) and the
Supervisor (Averil) and lastly about the way such conver
sations are conducted, including their relationship to other
discourse in which such topics are discussed (for example,
meetings).

Text

f

Situational
Context

DISCURSIVE PRACTICE
(production, distribution
consumption of text)

SOCIAL PRACTICE

Figure 1 - Four dimensional conception of discourse
104

The relationship between the text and the context is not
necessarily straightforward. This approach to discourse
allows that our initial understanding of what texts mean may
be contradicted by reference to the contexts within which the
texts are produced. Klein and Truex (1995) explain it thus:
“The preliminary examination of a text may suggest a very
different reading until one considers the wider context”. In
the example they discuss, their initial reading of a text was
contradicted by reference to the immediate context, but
looking at “a still larger context” their initial reading was
determined as correct. In organisational studies the
complexity of the relationships between text and context has
been expressed by Cooper and Fox (1990) using the term
‘texture’, to discuss the “endless series of relationships
which continually move into each other”.
Each of the four dimensions of discourse has been
explored in the study of the OG discourse (Nielsen, 1999).
However, this paper will focus on metaphor as a discursive
practice and its role in the discursive construction of
change in the Operations Group.
METAPHOR AS A DISCURSIVE PRACTICE
Lakoff and Johnson (1980) were amongst the first authors
to suggest that metaphors in discourse represent patterns of
thought based on systematic ways of experiencing and
expressing one thing in terms of another. The identification
and interpretation of metaphors in discourse is a widely
used analytical tool in several fields of organisational
studies and in information systems research to uncover sets
of assumptions underlying organisational practices (e.g.
Boland and Greenberg, 1988; Hirschheim and Newman,
1991; Kendall and Kendall, 1993; Walsham, 1993).
However, there are some difficulties with the notion of
metaphor, particularly regarding what is figurative and
what is literal. In brief, metaphor refers to the transfer of
meanings from one context (such as 'a social practice or
linguistic text) typically associated with the lexical or
syntactic usage, to another context not typically associated
with those usages. Metaphors have great expressive power.
The entailments of the metaphor enable the user to gain
access to a wider set of concepts to use as analogies for the
ideas that he wishes to express. The language of science is
for that reason heavily metaphorical, even though
metaphors such as sound ‘waves’ gradually lose their
expressive force. However, metaphors are also constrain
ing; they compel the user to be restricted to the set of ideas
provided by the metaphor. This is vividly illustrated in
Morgan’s (1996) work on images of organisations.
To some extent all language may be viewed as
metaphorical, since it operates in an arbitrary relationship
to what is signified. The value of identifying language as
metaphorical is simply to show that there are different
ways that texts realise meanings within particular contexts,
and to allow us to consider the significance of these
THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999
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different meanings. When a usage strikes us as novel or
unusual we regard it as metaphorical. The significance of
metaphor in expressing meaning therefore depends on
what is considered typical, and this must be considered
diachronically. For example, when a metaphor is first used
it appears striking and novel, and its association with the
other context is overt and informative. However, as the
usage is adopted it loses its novelty and operates in a more
covert manner. Its creative power diminishes and its
constraining power increases (Lakoff and Johnson, 1980).
For example, the use of ‘head’ for head of state, head of the
family, etc no longer seems metaphorical. Its original use,
with its association with the site of the brain and human
reasoning, is rarely recalled.
The various ways that discourse creates meaning
through metaphor contributes to the construction of the
images which society continuously creates of itself and is
created by. Klein and Hirschheim (1987) suggest that these
images provide a “key to understanding the dynamics of
social change”. However, the relationship between the
image and other social practices is complicated. Klein and
Hirschheim (1987) emphasise that the images they discuss
do not necessarily reflect current social life, nor “even that
they will become reality”. It is the purpose of this paper to
consider the images of participation that are created by the
Operators’ discourse and to examine their relationship to
the wider context of in which the Operations Group work.
Let us consider metaphor in relation to part of the OG
Text.
Averil: What! The LX506? I didn’t know that - that
hasn’t been agreed. What’s happening with the outstanding
calls then?
June: If they’re not finished in a few days, they always
come up again as new requests, or someone phones in, but
it just doesn’t happen like that. There’s always a reason for
the job going on and the person knows that.
Averil: Well, I don’t know ... I think it should be
discussed ... at the next meeting. How many outstanding
calls are there right now?
June: Not many, otherwise we’d hear all about it from
upstairs. But, look, it wouldn’t work, if we had to call
everyone every day, it wouldn’t be any use.
Averil: What about keeping a note on the report, so the
next operator...
June: No one would use it.
Averil: We’d better bring it up, though.
A distinctive feature of this text is the low modality used
by Averil (the Supervisor). By modality is meant the way
that the speaker/writer expresses judgement, the degree of
certainty in what they say (Halliday and Hasan, 1985;
Fairclough, 1992). Low modality occurs when the speaker
reserves judgement, expressed by usages such as “may”,
“perhaps”, “possibly”; high modality by terms such as
“will”, “highly likely”, “certain”. In the text example, the
THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999

supervisor uses several expressions featuring low modality,
such as:
Averil: “Well, I don’t know ... I think it should be
discussed.”, “What about”, “We’d better” and “though”.
Each of these expressions reduces the force with which
Averil expresses herself. The expressions could be seen as
‘softened commands’ which invite a person to agree but do
not require it. Low modality (or indirectness as it is often
referred to in speech act theory) is characteristic of the
Supervisor’s discourse both in conversation with her staff
and at the regular meetings. To understand whether such
expressions were used metaphorically, alternative
expressions that could have been used appropriately in this
type of situation, (a conversation between a Supervisor and
staff) need to be considered. The same ideas could be
expressed with more or less force as follows:
“Do you think we should discuss it”, “How about we
discuss it” or “We will discuss it”.
However, the use of these expressions would create a
different impression of the relationship between the Super
visor and the Operator, and they were rarely used by the
Supervisor when she raised topics for discussion.
The interpretation of speech acts, as discussed earlier,
requires attention to the context, both discursive and nondiscursive. However the relationship between text and
context is continuously changing. The impression created
by softened commands may lose its force over time, being
considered as a conventional way of making requests rather
than as an invitation to participate in making a decision.
THE DEMOCRATISATION OF CHANGE?
In order to check which of these usages might be
considered typical or whether they may be viewed as
metaphorical, and the relationship of these ways of
speaking to the wider context, I conducted discourse based
interviews with the Operators. During these interviews
they referred to ideas discussed at staff meetings and
training programmes about the way change should be
managed. The typicality of this expression (“I think it
should be discussed”) and other distinctive expressions
was confirmed by these discussions. Low modality and
other distinctive ways of talking were taken literally by the
Operators as inviting them to participate in decision
making. The Operators agreed that the Supervisor was
committed to participatory management and was careful
not to impose her ideas on the staff, but rather to allow
solutions to problems to emerge through discussion and
consensus. This was facilitated through her discourse, by
the removal of overt markers of authority (such as direct
commands) and also by other distinctive features such as
the use of personal pronouns (“We will discuss it”) rather
than impersonal pronouns (“It will be discussed”).
The Supervisor’s discourse is an example of what
Fairclough (1992) calls the democratisation of discourse in
105
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modem society. Democratisation means the removal of
overt markers of inequality between groups of speakers.
This has been shown in Australia (and many other
countries) by the increasingly informal use of language in
different social situations, including work. For example,
the use of low modality and personal pronouns rather than
formal modes of address appeared to indicate the
democratisation of the work place for the Operations staff.
In the IS research literature, Clement (1994) discusses the
democratisation of the workplace in terms of empowering
people to “participate in decisions about affairs that affect
them”. Similarly, Hirschheim, Klein and Lyytinen (1995)
propose that “participation can be seen in at least three
different ways: (1) as an expediency either to collect
needed information or overcome potential resistance to
change; (2) as a prerequisite for creating shared meanings
in social reality construction; and (3) as a moral right to
exert influence upon one’s destiny in a pluralist society”. In
this study, what appeared initially to be a genuine drive
towards democratic or emancipatory participation, started
to resemble a more functionalist, management driven use
of participation.
As mentioned earlier, the initial analysis of discourse
may be contradicted by reference to the wider context.
Ideas about user participation and its relationship to system
success were known and accepted by Operations staff and
were promulgated by management in training sessions and
strategic planning meetings which Operations staff had
attended. The Operators image of decision making in
relation to their daily use of information systems was
strongly participative. However, the discourse based
interviews also showed a disjunction between the style of
management of the Operations Group which was consis
tent with espoused ideas of participatory design, and the
actual practices of higher level management (“upstairs”)
which were driving towards central control. Hence I
concluded that the relationship between the discourse and
the context was problematical.
The notion of discursive practices assurftfes that there is
a dialectical relationship between text and contexh.not only
does the context create' the text - the text also creates the
context. In using a communicative expression (such as low
modality) the speaker/writer commits herself to supporting
and reaffirming the tradition from which the expression
derives. In creating new discursive practices she may
modify that tradition or replace it. In their association of
unlike domains, metaphors as discursive practices are often
instantiations of contradictions in the wider context. In the
above example from the OG Text, I found a contradiction
between the use of forms of expression denoting
participation and consultation, and the wider context of
organisational change in the university. In other words, the
prevalence of the discourse of participatory management
masked an inability of the Operators to participate in
106

decision making at the level where they perceive it matters.
Participation and consultation is limited to discourse and is
not supported by other social practices. There was a fair
degree of cynicism amongst the Operators about the misfit
between the way they talked about decision making (in a
participatory manner) and their ability to have an influence
on decisions taken outside the Group, which affected them.
THE LANGUAGE OF PARTICIPATION AS A
DISCOURSE TECHNOLOGY
Fairclough (1992) suggests that although the overt markers
of inequality may have been removed in a great deal of
modern discourse, the tendency towards democratisation in
discourse is complicated by the tendency of technologisation. This notion of the technologisation of discourse
refers to the tendency to use language as a technology of
power. Technologies of power are the symbolic forms of
social life, which are institutionalised in societal structures.
“There is no power relation without the correlative con
stitution of a field of knowledge, nor any knowledge that
does not presuppose and constitute at the same time, power
relations” (Foucault 1977).
Thus, one set of discursive practices, such as narrative
or conversation, is appropriated to another purpose. This
appropriation operates in a similar manner to metaphor in
that it provides speakers with the ability to draw upon ways
of talking and meaning typically associated with a different
domain. The most widely discussed type of appropriation
is that of advertising which has managed to take over
diverse genres of discourse such as narrative, conversation
and exposition to its purposes. Another modem practice is
the application of the language of commerce to other
domains, such as education, through the conceptualisation
of the student as a ‘customer’ and so on. Fairclough (1992)
reminds us that these tendencies enter into' different
articulations with the social practice/ and are therefore
“open to different political and ideological investments”.
Appropriation of discourse, like metaphor, both directs and
constrains what is acceptable in social practice. In this
study it appears that democratic forms of address were
being appropriated to serve a drive towards increased
management control. The articulation between the
discourse of participation and management practice over
the period of the study may be visualised as shown in
Figure 2.
Analysing the changing relationship between discourse
and the wider organisational context during this study
showed the increasing disjunction between fhe partici
pative language of the Operators and the management, and
the drive towards management control. As indicated
earlier, there was a conscious effort by management to
involve staff in the specification and development of
information systems. Because the Operators’ discourse
appeared to show a high level of commitment to the
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Figure 2 - Tcchnologisation of discourse

development of the Help Desk system, management were
puzzled when implementation of the system did not
produce the expected benefits. It was assumed that
enabling the Operators to ‘participate’ would inevitably
lead to greater commitment, and the discourse appeared to
confirm this. However, the utilisation of the output of these
systems for other purposes such as staff assessment led the
Operators to avoid using the systems in ways that would
disadvantage staff or increase their own work load.
One of the criticisms of the participatory design
movement is that it can lead to work intensification (e.g.
Beirne, Ramsay and Panteli, 1998) and this became a
common complaint in the Operations Group. The increased
involvement of staff in information systems development
(and other activities) was not countered by a reduction of
workload in other areas. Moreover, it became apparent to
the Operators that much of the systems output could be
used in ways that they had not envisaged. Although they
had participated in the design of the system, they were not
as able to participate in the uses to which information from
the system were put. They frequently complained that
statistics from the system were not interpreted properly and
were used by management to make uninformed judge
THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999

ments about work loads and work performance. A
discrepancy developed between the participative discourse
and the increasing sense of lack of control by Operations
staff over decision making.
The use of metaphors may be resisted. “How a
particular domain of experience is metaphorized is one of
the stakes in the struggle within and over discourse
practices” (Fairclough, 1992). However, using one form of
language rather than another is subject to the laws of social
power in much the same way as all other social practices,
and such discourse may be difficult to resist. In particular,
the classificatory nature of language often excludes other
possibilities from being expressed. To resist the use of
language that appears intrinsically ‘good’, as does the
language of participation would be very difficult. It
requires instead a new way of talking. The Operators
achieved this to some extent with the use of quite cynical
humour, in which they mocked both their own use of
language and the new centralised organisational structure
to which they were being committed. Participatory
discourse took on the same sort of standing as ‘politically
correct’ speech, and was often ridiculed.
CONCLUSION
This paper suggests that it is useful to use discourse
analysis to examine the way that participants construct the
meaning of notions such as participation and commitment
and the complex relationship between that construction
and other social practices. Any analysis of change
management and associated notions such as commitment
and participation should therefore take into account
discursive as well as other social practices. Moreover, the
dialectical relationship between discursive and social
practices is not always overt and as new meanings are
invested in conventional language structures, the meanings
can be difficult to elucidate. The strongly democratic
nature of the Operators’ discourse was confirmed by
reference to the immediate situational context. However,
careful examination of the discourse within the wider
organisational context revealed that its use was
metaphorical. As discussed earlier, the metaphorical use of
language is constraining as well as enabling and the
identification of metaphors enables the assumptions
underlying organisational practices to be critically
examined. Discourse analysis revealed that the relationship
between participation, commitment and information
systems success was complicated by practices in the wider
organisational arena.
This paper has proposed that a careful attention to
features of the discourse and to the relationship between
discourse and the wider context reinforces the idea ,that
language does not offer a transparent window to reality, but
continually shifts in its relationship to other social
practices. I suggest that this approach to the analysis of
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change is particularly relevant as the rate of change
accelerates. Discourse analysis is particularly useful for
studying participation and commitment, as commitment
may be considered to be the basis for language and “that in
creating new computer-based information systems, we are
designing new conversations, connections and commit
ments” (Walsham, 1993).
The implications of this study for the management of IT
related change is that although the discourse may seem to
indicate that users are committed to participatory design, it
is necessary to consider the metaphorical aspect of the
discourse, and whether this is contradicted by other practices
in the workplace. The notion that discourse is open to
technologisation serves to remind us that forms of speech
and writing which we are accustomed to interpreting in a
particular way may have different meanings and purposes
when used by different people in different contexts. To
understand the process of change and the way that change is
being managed requires attention to all of the discourse, and
the identification of whose goals such discourse serves.
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APPENDIX
Author: Can I ask you again about this business of
outstanding calls? What do you do about that - I’m not
quite sure ... what you said in the meeting...
June: Well, we have this report we print off every morning,
the LX506 - a list of calls that haven’t been closed off.
(June is interrupted by a Help Line telephone call and has
a quick discussion with a client about the availability of a
technician)
June: Where was I? Oh yes, the LX506, well what we’re
meant to do is call everyone to find out where their job’s
got to., is it finished, has anyone contacted them, or what.
But really, I can’t spend the whole morning ringing these
people... I mean, some of these jobs go on for days...
Author: Is it any use, do you think, having it in the manual,
then? What about new operators, what would you advise
them to do?
,
June: I’d tell them, we just don’t do it,''we don’t harfe time.
Aha. there’s Averil listening in.
'
(Averil - the Supervisor - is passing by and looks over the
top of the partition)
I’m just telling S [Authors name] that we don’t do that.
Averil: What! The LX506? I didn’t know that - that hasn’t
been agreed. What’s happening with the outstanding calls
then?
June: If they’re not.finished in a few days, they always
come up again as new requests, or someone phones in, but
it just doesn’t happen like that. There’s always a reason for
the job going on and the person knows that.
Averil: Well, I don’t know ... I think it should be discussed
... at the next meeting. How many outstanding calls are
there right now?
June: Not many, otherwise we’d hear all about it from
upstairs. But, look, it wouldn’t work, if we had to call
everyone every day, it wouldn’t be any use.
Averil: What about keeping a note on the report, so the next
operator...
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June: No one would use it.
Averil: We’d better bring it up, though.
(Averil continues on to her original destination)
Author: How long have you been printing out this report?
June: Since the system started, I think. Don’t you agree,
wouldn’t you say, it’s really a waste of time - all those calls
and everyone getting sick of us ringing them.
Author: Perhaps you could ring them much later - but it
certainly looks like a lot of work.
(Author breaks off here to avoid giving any more
suggestions and turns to another topic from the
meeting.)
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INTRODUCTION
Many organisations are currently developing data ware
houses in order to reduce the costs associated with the
provision of data, to support a focus on complete business
processes, and to achieve high estimated returns on invest
ment (McFadden, 1996). A key factor in the success of
data warehousing initiatives is the quality of the data
provided (Kimball, 1996; Wang, 1998). It is essential
therefore that data quality is understood and that data
quality assurance procedures are developed and imple
mented. Whilst many organisations are aware of the
importance of data quality for their ability to compete
successfully in the market place, research and industry
surveys indicate that organisations are increasingly
experiencing problems with data quality (Redman, 1998;
Wand and Wang, 1996) and that these have substantial
economic and social impacts (Strong et al, 1997). There
has been a lack of methods and frameworks for measuring,
evaluating, and improving data quality (Wand and Wang,
1996), however, and little discussion of the management,
economic or organisational aspects of data quality (Firth
and Wang, 1993).
A number of researchers have identified various data
quality dimensions. However, these dimensions are often
overlapping, vaguely defined and not soundly based in
theory (Shanks and Darke, 1998a). Some frameworks have
been developed which organise important concepts for
defining and understanding data quality (see for example
Wand and Wang, 1996, Shanks and Darke, 1998b), and
support methodical approaches to improving data quality
processes within organisations (see for example Kahn et al,
1997; Wang, 1998). Different stakeholder groups have also
been identified according to whether they are responsible
for producing, maintaining or consuming data (Strong et
al, 1997; Wang, 1998). There has Been little' research,
though, which has examined the relationship between
various stakeholder groups and the data quality process, in
particular stakeholders’ differing data quality requirements
and concerns.
#
This paper describes an empirical study of stakeholder
perceptions of^data quality in a data warehouse environ
ment. A conceptual framework for understanding the
relationships between different stakeholder types in the
data warehousing environment and categories of data
quality dimensions was developed from an analysis of the
data quality and data warehouse literature. The framework
was used to propose specific relationship instances
between particular stakeholder types and specific cate
gories of dimensions. It was then applied in a case study of
a large transport company’s data warehouse which
examined the interactions between data quality dimensions
and various stakeholder types. The case study was used to
determine the empirical validity of the proposed relation
ships, and provided useful insights into the nature of the
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The quality of the data provided is critical to the success
of data warehousing initiatives. There is strong evidence
that many organisations have significant data quality
problems, and that these have substantial social and
economic impacts. This paper describes a study which
explores the perceptions of various stakeholders in the
data warehousing environment concerning their data
quality requirements. The study involved the development
of a conceptual framework representing the relationships
between stakeholder types and data quality dimensions,
and the application of the framework in a case study of
data quality in a data warehouse at a targe transport
company. The case study findings suggest that improved
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quality compliance, and that the importance of data
quality needs to be better communicated.
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various stakeholders’ data quality requirements and
concerns.
Organisations are often aware of data quality problems.
However, their improvement efforts generally focus
narrowly on only the accuracy of data, and ignore the many
other data quality attributes and dimensions that are
important (Wang and Strong, 1996). The data quality
requirements of different stakeholder groups need to be
considered (Shanks and Darke, 1998b). This research
focuses on understanding particular stakeholder groups’
views and perceptions of data quality in terms of a broad
range of dimensions. The case study findings suggest that
improved training in data warehouse usage is necessary to
help data consumers better understand the data in data
warehouses, that reward structures should be established to
help ensure data quality compliance, and that the importance
of data quality needs to be better communicated.
The paper first defines data quality and reviews existing
research in data quality. The next section describes the
research approach adopted in this study. The conceptual
framework for understanding relationships between
stakeholder types and categories of data quality
dimensions is discussed in the fourth section. The case
study of data quality in a data warehouse is then described,
and an analysis of the case study data is presented.
Implications of the case study findings for data quality
practice are discussed, and the paper concludes with some
suggestions for future research.
DATA QUALITY IN THE DATA WAREHOUSE
ENVIRONMENT
Data warehouses are seen as a means of providing the data
management infrastructure for executive information
systems, decision support systems, and other management
support systems (McFadden, 1996; Gartner Group, 1997).
A data warehouse is a set of databases created to provide
information to managers and decision makers through an
integrated software and hardware environment that is
optimised for retrieval rather than for update integrity and
transaction throughput (Shanks et al, 1997). Effective
business decision-making depends on good quality data,
and poor data quality can be costly and sometimes
disastrous (Wang and Strong, 1996). A key factor in the
success of data warehousing is the quality of the data
provided (Kimball, 1996; Wang, 1998). Organisations
therefore need to understand data quality, and establish
procedures to assure the quality of data in data warehouses.
Despite their expenditure on information technology,
many organisations still do not have the accurate, timely, and
useful data they require for effective operations and
decision-making. Data quality problems are becoming
widespread in practice (Wand and Wang, 1996; Redman,
1998), and can have significant social and economic impacts
(Strong et al, 1997). Before the issues involved in managing
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data quality can be addressed, it is necessary to first
understand what data quality means (Firth and Wang, 1993).
In the quality literature, a widely-used concept is
“fitness for purpose” (Wang and Strong, 1996). In relation
to data quality, this should encompass not only the intrinsic
characteristics of the data itself but also assessments by
users of the data (Strong et al, 1997). Data in a data
warehouse must be useable and useful to data consumers,
and support their work practices. Data quality may be
defined at two levels: structure (metadata) and content
(data) (Shanks and Darke, 1998a). The quality of the
structure of a data warehouse is defined as the quality of
the conceptual model that is the basis for the design of the
data warehouse. Quality metadata is important for all
stakeholders in the data warehousing process so that they
understand what the data warehouse contains and how to
access data in the data warehouse. Quality data is
important so that users of the data warehouse can use the
data effectively in their decision making activities. This
paper focuses on content (data) quality.
Attempts to define data quality have mainly concentrated
on providing lists of desirable data quality dimensions (see
Wand and Wang, 1996, for an overview). Typically,
dimensions such as accuracy, reliability, importance, consis
tency, precision, timeliness, understandability, conciseness,
and usefulness are included. However, these are frequently
overlapping, vaguely defined, ambiguous, and not based in
theory (Shanks and Darke, 1998a). There is no clear
consensus of what constitutes the definitive set of data
quality dimensions (Firth and Wang, 1993), although data
accuracy, currency and completeness are considered
important (Redman, 1992; Wand and Wang, 1996).
More recently, some researchers have developed
comprehensive frameworks that organise and structure
important concepts in data quality. Four categories of data
quality dimensions have been identified by Wang and
Strong (1996). Intrinsic dimensions define the quality of
data in its own right, contextual dimensions define data
quality within the context of the task at hand, accessibility
dimensions emphasise the role of information systems in
providing data, and representational dimensions define
data quality in terms of the presentation and delivery of
data. These categories separate intrinsic data quality from
other categories of data quality. Kahn et al, (1997) focus on
delivering quality information in the sense of both product
and service. Their framework categorises data quality
dimensions as sound or useful (relating to product quality),
or usable or effective (relating to service quality), and
provides a means of determining the level of sophistication
of data quality management within organisations.
However, the data quality dimensions in these two
frameworks are not based in theory.
A framework that provides formal definitions of several
data quality dimensions (completeness, lack of ambiguity,
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meaningfulness and correctness) has been proposed by
Wand and Wang (1996). The framework anchors data
quality dimensions in ontological constructs relating to
concepts of representation, interpretation, inference and
the internal view of an information system, and uses an
approach of mapping real-world systems to information
systems to identify inconsistencies between them which
are seen as data deficiencies. Only intrinsic data quality
dimensions are included in the framework.
Shanks and Darke (1998b) proposed a useful framework
for understanding data quality in a data warehouse
environment that includes both intrinsic and extrinsic data
quality dimensions and is based in semiotic theory, the study
of the use of signs and symbols to convey knowledge. An
important feature of their framework is the separation of data
quality goals from the means to achieve them. Other
components of the framework include stakeholders,
improvement strategies, measures, weightings and ratings.
Four types of stakeholder are identified: data producers, data
custodians, data consumers, and data managers (Strong et al,
1997; Wang, 1998). Data producers are those who create or
collect data for the data warehouse. Data custodians are
those who design, develop and operate the data warehouse.
Data consumers are those who use the data in their work
activities. Data managers are those who are responsible for
managing the entire data warehousing process. The
framework supports the evaluation by individual
stakeholders or stakeholder groups of data quality and the
identification of data quality requirements in practice.
The research described in this paper draws on the data
quality and data warehouse literature described in this
section to propose a conceptual framework for under
standing stakeholder data quality requirements which is
used to define specific relationship instances between
different stakeholder types in the data warehousing
environment and specific categories of data quality
dimensions. The framework was applied in a case study
which examined the interactions between stakeholder
groups and data quality dimensions in order to develop a
better understanding of which dimensions are of most
importance to which stakeholders.
RESEARCH APPROACH
The research described in this paper consisted of two
phases. The first phase involved development of the
conceptual framework for representing relationships
between stakeholder types and categories of data quality
dimensions by synthesising concepts from the data quality
and data warehouse literature. The research method
adopted was conceptual study, which captures and artic
ulates the researcher’s views and is effective in developing
new concepts and insights (Galliers, 1991). The second
phase of this research sought to examine the applicability
of the framework concepts and proposed relationships
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between them to data quality requirements in a data
warehouse environment in practice. The case study
research method (Yin, 1994) was used in this phase of the
research. Case study research is appropriate where a
contemporary phenomenon is to be studied in its real-life
context, and is useful where “research and theory are at
their early, formative stages” (Benbasat et al, 1987).
The case study examined the data quality requirements of
various stakeholders involved in implementing, maintaining
and using a data warehouse in a large transport company.
Data collection sources for the case study included semistructured and unstructured interviews conducted with data
warehouse users, implementation and management
personnel, as well as project and system documentation and
published information about the organisation. Qualitative
data analysis methods (Miles and Huberman, 1984; Myers,
1998) were used to classify and analyse the case data. The
unit of analysis in the case study was the stakeholder groups
and their interaction with information systems project teams
in using the data warehouse. The purpose of the case study
was to investigate stakeholder groups’ perceptions of data
quality dimensions and to determine the empirical validity
of the framework concepts and relationships.
A FRAMEWORK FOR UNDERSTANDING
RELATIONSHIPS BETWEEN STAKEHOLDER
GROUPS AND DATA QUALITY DIMENSIONS
In order to meet the data quality requirements of all
potential stakeholder groups in the data warehouse
environment, it is essential to capture and understand the
aspects of data quality that are important to each group and
to identify ways of improving data quality. The framework
for understanding stakeholders’ data quality requirements
proposed in this paper combines the stakeholder, property,
improvement strategy, and measure concepts from Shanks
and Darke’s (1998b) framework for hnderstanding data
quality with the category and data quality dimension
concepts from Wang and Strong’s (1996) framework of
data quality. Stakeholder identifies four stakeholder groups
responsible for creating, maintaining, using, or managing
data in the data warehouse environment: data producers,
data custodians' data consumers, and data managers. The
property and data quality dimension concepts are similar,
although Shanks and Darke (1998b) do not define property.
Wang and Strong’s (1996) definition of a data quality
dimension as “a set of data quality attributes that represent
a single aspect or construct of data quality” is therefore
adopted. Improvement strategies are the processes used to
achieve data quality dimensions and a measure is a
systematic way of measuring a data quality dimension.
Category refers to Wang and Strong’s (1996) grouping of
data quality dimensions into four data quality categories
which capture the requirement for high quality data to be
“intrinsically good, contextually appropriate for the task,
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clearly represented, and accessible to the data consumer”
(Wang and Strong, 1996). The framework components and
their interrelationships are shown below in Figure 1.

Stakeholders
Data Producers

Proposed
Association Instances

Category

Dimensions

Intrinsic

Accuracy, Believability,
Objectivity. Reputation of the
Source
Value-added, Relevancy,
Timeliness, Completeness.
Amount of data
Interpretability, Ease of
Understanding Representational
Consistency, Concise
Representation
Accessibility, Ease of Operations.
Security

Data Custodians

Contextual

Data Consumers

Representational

Data Managers

Accessibility

Figure 2: Proposed relationship instances between stakeholder types
and data quality categories and dimensions.
Data quality
dimension

Measure

Category

Figure 1: The framework for understanding relationships between
data quality dimensions and stakeholder groups in a data warehouse
environment

Different stakeholders may have different perspectives
on data quality. The framework relates stakeholders to data
quality dimensions to support identification of differing
data quality requirements. Dimensions are related to
measures to enable evaluation of data quality by stake
holders, and improvement strategies provide for identi
fication of activities that will improve data quality in terms
of specific dimensions. The categories provide a means of
organising the many data quality dimensions that have
been identified in the literature into a classification scheme
that captures the essential data quality characteristics that
are important to data consumers.
The framework provides a set of concepts that can be
used as a basis for empirical studies of stakeholders’ data
quality requirements and quality improvement processes in
practice. Three components of the framework, stakeholder,
category and data quality dimension, were used to inves
tigate the nature of the various stakeholders’ data quality
requirements in a data warehouse environment in the case
study reported in this paper. Drawing on the available data
quality and data warehouse literature, specific relationship
instances between particular stakeholder types in the
framework and particular categories of dimensions in the
framework were proposed. These were then empirically
evaluated in the case study that examined the various
stakeholders’ perceptions of the data quality dimensions
that are important to them. The data quality dimensions
identified by Wang and Strong (1996) were used in the
study. The relationship instances that were proposed are
shown in Figure 2 below.
It was considered likely that data producers would per
ceive contextual and representational data quality categories
to be important, in particular “amount of data” and “ease of
understanding”, as they are responsible for generating and
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processing data in particular situations. It was considered
that data custodians would be concerned with the intrinsic
and accessibility categories, in particular the “accuracy” and
“security” dimensions. They are responsible for providing
and managing the resources for storing, processing and
accessing the data. To ensure usage of the data warehouse,
data must be accurate, complete and accessible. Data con
sumers were considered likely to perceive the accessibility
and contextual categories as most important, in particular the
“accessibility”, “timeliness” and “completeness” dimen
sions, as they are reliant on the data warehouse for provision
of timely, complete and accessible data to support their
decision making and other tasks. Incomplete data is a major
source of data consumers’ complaints about inadequacies of
data (Strong et al, 1997). Data managers were considered
likely to perceive the intrinsic, representational and accessi
bility categories as important, in particular the “accuracy”,
“interpretability” and “security” dimensions. They are
responsible for managing the operation of the data ware
house, including the accuracy, security, and representation of
the data.
THE CASE STUDY
The case study concerns data quality issues in a data
warehouse development project within a large transport
company with over 10000 employees. Over the last three
to five years there have been significant reductions in staff
numbers due in part to increased use of information
technology and increased contracting out of services. The
company has more recently adopted a customer service
orientation and is moving towards a more business driven
approach to service delivery.
A strategic aim of the company was to create an
organisational structure which facilitated change and lead
to fulfillment of the company’s goals through more
effective leadership, decision making, communications
and performance monitoring. In order to support this aim,
the company introduced outsourcing of some of its
information technology functions and services, developed
corporate standards for the use of information technology,
and established accountability on the part of each business
area for their use of information technology.
Recently a data warehouse project was initiated within
the company in order to provide high quality information
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to support critical business decisions, in particular for the
sales and marketing departments. The data warehouse was
implemented incrementally over a period of eighteen
months. Within two years there were over 1000 users of the
data warehouse.
The data warehouse project team consisted of a project
manager (data manager), a data warehouse system super
visor responsible for data in the data warehouse (data
custodian), several data production analysts responsible for
sourcing and transforming data (data producers), and
business solutions managers responsible for interacting with
business units using the data warehouse (data consumers).
Data quality was an important consideration within the
data warehouse project team, and a number of data quality
principles were developed:
1. data quality problems should be fixed in the source
systems where possible;
2. data in the data warehouse is assigned a business area
responsible for its quality;
3. data in the data warehouse is “published” after being
checked by the responsible business area.
STAKEHOLDER VIEWS ON DATA QUALITY
Representatives from each of the four stakeholder groups
defined in the Wang and Strong (1996) framework were
interviewed about their perceptions of data quality.
Additional information was obtained from reports, memos,
and notes from meetings.
Data Producers
Data sourced from the company’s information systems was
carefully analysed prior to uploading to the data warehouse.
Consistency of representation of the data and referential
integrity were seen as very important. It was found that the
consistency of the data had a significant effect on the
perceived data quality. One data producer noted:
“If our data consumers find that our data has
consistency problems, then there is a real danger that
they will lose confidence in the data warehouse”.
The accuracy and believability of data were also"seen as
important:
“All our data is system generated. However, we (data
producers) must be vigilant to ensure that the
accuracy and believability of the data remains high”.
Data producers were generally concerned that there
were no incentive programs in place at the company to
improve tl|e quality of data at its source. It was suggested
that a rewlird structure for data quality compliance would
increase the believability and reputation of the source data
and therefore increase the perception of data quality in the
data warehouse.
Information requirements of data consumers were
carefully collected to ensure that data loaded into the data
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warehouse was relevant. Data producers therefore had
actual associations with the intrinsic and representational
data quality categories and a weaker association with the
contextual data quality category.
Data Custodian
The design of the data warehouse was of concern to the
data custodian, being a trade-off between the volume of
stored data and achieving the desired level of granularity
for drill-down queries. Another area of concern was ensur
ing that the accuracy and reputation of the data were
considered high. Edit checks and database integrity
constraints were employed to ensure the consistency of the
data remains high.
Timeliness and relevancy were considered important
data quality dimensions.
“the data needs to be contextually sound (timely and
relevant) to satisfy the requirements of numerous
departments within the organisation. For example, our
airport operations department requires high quality
data for time critical aircraft scheduling analysis”.
The data custodian therefore had actual associations
with the intrinsic and contextual data quality categories.
Data Consumers
Data consumers were typically business analysts who
required detailed and accurate data in order to make appro
priate and sound business decisions. In general, data
consumers believed that their perception of data quality
was relative to the tasks they needed to perform.
“During any given time, the same data I receive from
the data warehouse may be needed for multiple
closely-linked tasks that require a* different, set of
quality dimensions (timeliness, relevancy, consis
tency, and security) ... invariably we are chasing a
Continually moving target”.
Difficulty in accessing data was perceived as a
significant concern. Data accessibility includes both the
need for easy access to required data and the ease with
which data can be manipulated (aggregated and formatted).
“... the data has to have intuitive appeal... there must
be a degree of ease with which I can manipulate the
data to suit the business task that I am working with
at any one time”.
The representational data quality category was seen as
very important:
“the quality of the decisions we make are largely
associated with the quality of the data we have to run
with .... If the data we get isn’t entirely consistent, easy
to understand and concise, then the recommendations
that we deliver to the business units are useless”.
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Data consumers could request training about using the
data warehouse at any time. The training concerned content
and usage of the data warehouse. There were no standard
programs offered periodically throughout the organisation.
Data producers therefore had actual associations with
the contextual, representational and accessibility data
quality categories.
Data Manager
The data manager had a broad view of data quality.
Relevance was seen as the most important dimension of
data quality and after that accuracy and well categorised
data that minimises subjectivity on the part of those who
collect the data. The data manager noted:
“If data categorisation is not addressed in a meaning
ful way then the use made of data aggregation
mechanisms lose their appeal”.
Accessibility issues included ease of access to relevant
data, ease of manipulation of that data and adequate
training. Completeness was also seen as important.
“All the necessary values should be present to ensure
the data consumers’ requirements are met. Complete
ness cannot be overlooked in our role”.
The perception of high data quality by data consumers
was seen as very important. If data consumers do not
consider data to be of high quality, then they will use the
data warehouse less, if at all.
Due to his broad perspective on data quality, the data
manager had actual associations with all four data quality
categories: the intrinsic, contextual, representational and
accessibility data quality categories.
CASE STUDY ANALYSIS
The case study analysis consists of two main parts: a
discussion of similarities and differences between proposed
and actual associations between stakeholders and data
quality categories, and a discussion of important implica
tions that emerge from the case study for practitioners.
Proposed and Actual Associations between
Stakeholders and Data Quality Categories
It was proposed that data producers would have associations
with the contextual and representational data quality
categories. The case study evidence confirmed these two asso
ciations and suggested a further association with the intrinsic
data quality category. Clearly dimensions within the contex
tual and representational categories are of central interest to
data producers. They are concerned with the amount of data
to include in the data warehouse and its consistency and ease
of understanding. Data producers in this case study were also
very aware of the need for accuracy and believability of the
data. This was surprising, as these dimensions are normally
the concern of data consumers. It demonstrates a strong
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commitment to data quality among the data producers. This
commitment is also demonstrated in their call for training
programs to improve the quality of data in source systems.
It was proposed that data custodians would have
associations with the intrinsic and accessibility data quality
categories. The case study evidence confirmed the association
with the intrinsic data quality category but there was no
evidence to support the association with the accessibility data
quality category. A further association was suggested with the
contextual data quality category. Accuracy and reputation of
data are of central concern to data custodians. These intrinsic
dimensions of data quality will always be “core business” for
data custodians. It was surprising that accessibility and
security were apparently of little concern to data custodians.
One explanation is that the data warehouse has been
operating for some time now and these aspects have been
largely addressed. The concern of data custodians with the
contextual dimensions of timeliness and relevancy
demonstrates a good understanding of wider data quality
issues on their behalf. It is an attempt to meet and exceed
customer expectations of data quality (Kahn et al, 1997).
It was proposed that data consumers would have
associations with the contextual and accessibility data
quality categories. The case study evidence confirmed these
two associations and suggested a further association with the
representational data quality category. Contextual and
accessibility data quality categories are highly relevant to the
need to support the tasks undertaken by data consumers, in
particular the ability to easily manipulate and aggregate data.
However, it was clear that data quality was seen as a relative
concept, dependent on the nature of the task at hand and the
decision making style of the particular data consumer. Data
consumers were also concerned with the consistency, ease of
understanding and conciseness of data. These
representational data quality dimensions were important in
justifying and supporting decisions made using the data.
It was proposed that data managers would have
associations with the intrinsic, representational and
accessibility data quality categories. The case study
evidence confirmed these three associations and suggested a
further association with the contextual data quality category.
The data manager in this case study was clearly very aware
of a broad range of data quality issues. He was also strongly
committed to developing the perception of high data quality
amongst data consumers to ensure the data warehouse was
widely used. In general, data managers need to understand
the data quality requirements of all other stakeholders and
manage expectations and perceptions of data quality. *
A summary of the actual associations is shown below in
Figure 3.
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Stakeholders

Actual
Association Instances

Data Producers
Data Custodians
Data Consumers

Category

Dimensions

Intrinsic

Accuracy, Believability,
Objectivity, Reputation of the
Source
Value-added, Relevancy,
Timeline**, Completeness.
Amount of data
Interpretability, Ease of
Understanding, Representational
Consistency, Concise
Reoresentation
Accessibility, Ease of Operations,
Security

Contextual

rA?5:

Data Managers

Representational

Accessibility
<---------------------------------------- fc.

Figure 3: Actual relationship instances between stakeholder types
and data quality categories and dimensions.

Implications for Practice
Several important implications for practitioners emerge
from the case study findings. These are:
The Importance of Data Quality Needs to be Widely
Understood
Clearly, data quality issues are critical to the success of a
data warehousing project. In this case study the data
manager had a broad, clear understanding of data quality
issues and had succeeded to some extent in communicating
this knowledge to other stakeholders. The framework
proposed in this paper provides a useful vehicle for
planning the establishment of an awareness of data quality
issues among relevant stakeholders. Knowing which data
quality dimensions are important for particular stakeholders
will help focus data quality initiatives within organisations.
Perceptions of data quality among data consumers is
important to increased demand for data from the data
warehouse. All stakeholders in the data warehousing
process need to understand how they can improve the
quality of data and therefore increase the level of perceived
data quality. Data consumers need to be regularly surveyed
for their views on the quality of data they are using.
Increased usage of the data warehouse will also lead to
feedback about data quality problems that need to be
addressed (Orr, 1996).
Training in the Content and Usage of the Data Warehouse
is Important
A®
Training in data quality for all stakeholders in the data
warehousing processes important for improving data
quality. On one level, training should be provided to
develop a broad understanding of the scope of data quality
as defined by the framework used in this paper. More
focused training should be provided to particular stake
holders in the areas of data quality most relevant to them.
In particular data consumers should be trained in the
content oftthe data warehouse to increase data warehouse
usage. Data providers and data custodians need to be aware
of potential data quality problems and strategies for
addressing those problems.
Training programs should be pro-actively organised
rather than being demand-driven. In the case study, training
programs were provided on request from data consumers.
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While the active data consumers were generally aware of
data warehouse contents and data quality issues, a more
pro-active training program would encourage expanded
use of the data warehouse.
Reward Structures for Data Quality Compliance Should
be Established
Data producers commented that many data quality
problems, in particular the intrinsic data quality problems,
could be best fixed at the source of the data. In many cases
this was in the databases and files of legacy application
systems within the company and due to problems such as
interpretation and coding errors at initial data entry or
subsequent data transformation. Reward structures for data
quality compliance for those people who perform initial
data entry should be established. The resulting increase in
intrinsic data quality will flow through to the data
warehouse.
Data producers also noted that the source of some data
quality problems was extremely difficult to find.
Documenting information flows and process maps for an
organisation’s information systems would help data
producers in this matter.
CONCLUSION
Data quality is an important factor in the success of data
warehousing projects. This paper has proposed a
framework for understanding stakeholder data quality
requirements that is used to define associations between
stakeholder types and specific categories of data quality
dimensions. A number of associations were proposed and
then examined empirically in a case study. The case study
led to a deeper understanding of stakeholder data quality
requirements and suggested some changes to the proposed
associations and some 'important^ implications for
practitioners. The framework provides/a useful basis for
planning data quality initiatives and data quality ^training
within organisations.
Areas for future research include:
• multiple case studies within different industry sectors to
further develop the framework and to obtain a deeper
understanding of stakeholder perceptions of data quality;
V improvements to the theoretical basis for explaining the
associations between stakeholder types and specific
categories of data quality dimensions;
• a survey of stakeholder perceptions of data quality
requirements to extend the empirical basis of the
framework.
%
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System status and error messages are the mostfrequently
occurring forms of communication between an information
system and a user. These messages often communicate
critical information and yet they are regularly not written
in the most accessible way. The construction, display and
style of the messages will impact ultimately on the usability
and costs of a system. This paper reports on research
which identified problems with the current approach to the
development and writing of system and error message text
and proposes using specialist communication expertise so
that users will be happier and will interact more effectively
with information systems.
Keywords: human factors, user satisfaction, user
attitudes, IS development
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INTRODUCTION
Typically an information system provides two levels of
messages for users, messages that inform the user that there
is a problem, and messages that provide guidance or
information to the user about current system activities. A
detailed examination of tertiary level information systems
courses is likely to find few that provide anything other than
a cursory reference to the writing of system status and error
messages. Few, if any, students are provided with
instructions on how to write effective user messages or
understand their importance. Further, the literature in the
area is very limited, a minimal number of articles discuss
system and error messages and there has been little if any
reported research in the area. Most web based and ecommerce systems rely heavily on the design of the user
interface to guide users through the system. For many users
the only information they will encounter will be system
status and error messages. As more systems are designed for
web delivery and more e-commerce sites are developed, it is
increasingly important that these messages communicate
with users in an accessible and effective manner.
SYSTEM AND ERROR MESSAGES
The distinction between online help and system and error
messages is becoming increasingly blurred because both
should provide users with timely information and guidance
for the next user action. For the purpose of this paper online
help is considered to be ‘user-directed help’ (McLellan,
Roesler et al, 1996). That is, the user through their actions,
initiates some form of help. Error messages however, are
typically generated by the system when something
unexpected has occurred. System status messages are
‘application-directed messages’. “Application-directed
means that the application determines and initiates the kind
of help needed.” (McLellan, Roesler et al, 1996). System
messages can include status messages tliat inform the user
of what the system is doing at a particular point in the
process as well as providing additional information to help
guide the user’s actions through a process. This paper is
concerned with the later two forms of communication, that
is system status and error messages which are also referred
to as user messages.
WHY THE DESIGN OF USER MESSAGE TEXT IS
IMPORTANT
The common daily experience of most computer users may
make this seem trite, but poorly designed user messages is
a well recognised problem (Brennan, 1990; Grudin, 1991;
Heneghan, 1996). User messages are a communication
medium that convey to users timely information. Messages
which are not carefully designed are likely to make the user
angry particularly if they are written in an accusing
manner, that is, suggesting the error is the user’s fault
(Heneghan, 1996). Any user message which does not
THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999
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convey to the user what the difficulty is, and how to rectify
it will slow the user down and possibly intimidate novice
users. The infamous DOS error “abort, retry, fail” is a
classic example of a message that provides no help to the
user at all.
Dumas and Redish (1994) list common problems they
have encountered with systems in their many years of
conducting usability tests. The list of problems they
identify under the heading of ‘Messages and Icons’ is
worth citing in full as it incorporates most of the problems
identified in the literature in relation to user message text.
They have identified that the users are :
“Unsure what is happening because
No message that action has been taken
No confirmation that user intends action
No message that system is working
No cursor shape change to indicate system is working
No message indicating where user is in screens.
Confused about what went wrong because
Error messages not specific
Error messages do not describe what happened
Error messages do not describe what to do
Error messages assign blame
Error messages need additional level of detail. “ (Dumas
and Redish, 1994).
In designing user messages particularly for novice users
it is important that the message be timely, in a language the
user can understand and provide enough information for
the user to be able to know how to continue. System status
and error messages occur unexpectedly and often relate to
technically complex situations that users do not speci
fically understand. The message: “Do you wish to
continue? (Y/N)”, often requires a critical decision.
Geriach and Kuo (1991) note that how messages are
written will facilitate better learning for users and improve
user effectiveness at ‘trouble shooting’ problems. They add
that the messages should not just tell the users there is a
problem but should suggest solutions also (Geriach and
Kuo, 1991).
Apart from the actual message text there is also the issue
of where the messages are located. Research by McLellan,
Roesler and Elliot (1996) determined that users preferred
messages that were displayed in the window in which they
were working and they completed the tasks more quickly
when this was the case. McLellan et al, concluded that
“Results of this study indicated that user performance is
significantly affected by the location of help messages.”
(McLellan, et al, 1996).
Despite the evidence and the literature on the
importance and often critical nature of system status and
error message text, users today are still confronted with
messages that do not communicate effectively what the
problem is or what the system is doing. This paper is based
on recent research reports that users are frustrated and
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dissatisfied with the quality of current system status and
error message text. Further, the poor quality of user
messages is costing organisations money. This paper
proposes that professionals, technical communicators,
should be involved in the writing of these messages.
THE TECHNICAL COMMUNICATOR’S ROLE AS
A PROFESSIONAL WRITER
Technical communicators are professional writers. The
basic skills of a technical communicator are to present and
explain complex technicalities in a simple and relevant
way for users of technology. Technical authoring is the
most widely recognised skill of a technical communicator,
however it is a particular style of writing. The writing must
be clear and precise with no judgements attached (STCManitoba, 1994). Technical communicators must also be
able to “..adopt the user’s perspective, and may be able to
suggest changes that make a product or process easier to
use.” (STC-Manitoba, 1994). There are a number of
articles in the technical communication literature that cite
case studies where technical communicators have
contributed to the system status and error message text and
this has resulted in an improved system from the users’
perspective (Pieratti, 1995; Fisher, 1998).
RESEARCH METHOD
During 1997 and 1998 a case study involving an investi
gation into the development of 20 recently developed
information systems was conducted. The research focused
on the role of technical communicators and their
contribution to the systems development process, however
in undertaking this research other important issues relating
to users were found. Interviews were conducted with 99
participants and stake holders involved in the systems
development process. For each system investigated a
developer, between three and five users, and the technical
communicator, where appropriate, were interviewed. A
total of 22 developers, 11 technical communicators and 66
users were interviewed. The data collected was both
qualitative and quantitative.
A research protocol, in the, form of a booklet, was
developed and interviewees were asked to complete some
questions and statements in the booklet and were
encouraged to verbally qualify their answers. A number of
questions and statements required the interviewees to
respond on a scale of 1 to 5 where 1 was the lowest ranking
and 5 was the highest.
Some questions required only a verbal response from
the interviewees. All interviews were tape recorded. The
use of a research protocol, Yin (1989) argues, increases the
reliability of case study results. The interviews were semistructured allowing analysis of quantitative data. The
qualitative data was analysed using a meta-matrix as
described by Miles and Huberman (1994). A matrix “.. is
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essentially the “crossing” of two lists, set up as rows and
columns.” (Miles and Huberman, 1994). “Meta-matrices
are master charts assembling descriptive data from each of
several cases in a standard format.” (Miles and Huberman,
1994). Results from multiple case studies analysed
appropriately can be generalised (Miles and Huberman,
1994; Yin, 1989; Fisher and Amott, 1998).
THE IMPORTANCE TO USERS OF USER
MESSAGES AND WHO WRITES THEM
All users were presented with a number of items and asked
to rank each item. The ranking was to indicate how
important each aspect was to the user in terms of making it
easier to use a system. There were nine items on the list.
‘Meaningful error messages’ was the item ranked fourth
highest by users with a mean ranking of 4.34. Those items
ranked higher were system ease of use, consistent
terminology and system reliability. Meaningful error
messages were ranked higher than online help, user
manuals and interface design. The results clearly indicate
that for users, meaningful error messages are the most
important information they need to use a system
effectively.
The decision of who has the task of writing system
status and error messages is probably the most important
decision in relation to the effectiveness of user messages.
System developers were presented with a list of roles that
might be undertaken by technical communicators. When
asked, half the developers indicated that writing user
messages was a possible role for technical communicators.
When asked who wrote the user messages for their systems
however, the result was that for 17 of the 20 systems the
developer or programmer wrote the messages.
POOR USER MESSAGES COST ORGANISATIONS
The research uncovered a number of hidden costs to
organisations when system status and error messages are
not effective for users. These costs often go unnoticed
because they are less tangible than for efimple broken
equipment, however they are distinct fend separate costs.
These can be summarised as:
• Increased calls to the help desk or the programming
team. Many users explained that when they needed to
find out more about the messages in order to continue
their work, they called either the help desk or a
programmer.
• There is added user frustration leading to reduced
product|vity and often resentment of the system. In
these cilcumstances the overall level of user satisfaction
with the system is lowered.
• Productivity is lowered because the work process is
slowed down as users try to either work out what the
solution to the error message is or because they feel
‘stuck’ in a process not knowing what to do next.
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• The productivity of other users is reduced as the user
with the problem seeks help from peers, slowing that
user’s work down as well.
• Increased error rate, one developer was particularly
frustrated by the high error rate directly caused, he
believed, by messages the users did not understand.
A serious problem related to costs is that many users
indicated that they ignored the error message text when it
was difficult to understand or, in their eyes, did not provide
them with any information. The consequences of ignoring
error messages are many including increased error rates,
lowering of system performance and potential threats to the
integrity of a data base. In some systems the users had the
option of turning the error messages off, which they did.
USERS’ RESPONSE TO SYSTEM STATUS AND
ERROR MESSAGE TEXT.
To explore the users’ reactions to the system status and
error messages provided with their system the following
questions and statements were put to them, all statements
and questions were scored out of five. Developers were
also asked to rank the quality of the error messages for
their system. Table 1 presents the mean results.
Question

Mean

SD

Do the system messages keep you
informed?

3.47

1.127

The error messages are clear and
helpful

3.13

1.351

The system always tells me what
is happening

3.21

1.32

Developers ranking of error
message quality

3.55

.887
T

Table 1: Users’ responses to the quality of system status and error
message text

Users generally indicated that the system messages kept
them informed, but usersi&re only marginally happy with
the quality of the error messages. More than half the
developers (11) rated the users’ satisfaction with the quality
of the error messages higher than the users did, suggesting
th'at many developers are unaware of the difficulty users
are having with the error message text.
QUALITATIVE RESPONSES
The concerns and complaints the users had regarding the
quality of the system status and error messages relate to
written communication. Using the meta-matrix a count was
made of the negative and positive comments users made
regarding a number of aspects of their systems, the
interface, the online help and system status and error
messages. When the number of positive and negative
comments was counted the result was that users made more
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negative comments regarding error message text than any
other aspect of the system. Twenty four or 36% of all users
made a negative comment about the error messages with
only six making a positive comment.
The results of the questions and statements suggest
users are marginally satisfied with the quality of the system
status and error message text, however, when given the
opportunity to further qualify their response, their reactions
were less positive. Following are examples of some of the
complaints users had with the quality of user messages.
ERROR MESSAGES
In interviews users were very vocal on the topic of error
messages. It would appear these cause users more frustra
tion than any other aspect of a system. The common issues
raised by users were:
The written style of the messages. Users often commented
that the messages were poorly worded and many were in
code. One user explained how the messages were a number
that then required de-coding to determine the meaning. The
user’s response was to learn those needed to use the system
or ask someone else and ignore the rest. This was also the
case with another system; the error messages were not so
much messages but a series of codes, which particularly
annoyed the users. The users had to write down the message,
call the developers and wait for them to come back with the
answer. This caused the users added frustration and delays
and many chose to ignore the messages instead of acting on
them. Spelling and grammatical errors are also related to the
written style of the messages, in many cases users
complained that the messages were misspelt or
grammatically incorrect. Although this rarely compromised
the system it did not leave the users with a positive view of
the system, or those who developed it, and this inevitably
leads to a lower level of user satisfaction with a system.
Messages written in technical jargon. This was the most
common complaint of users and also a major concern of
the technical communicators who were often only able to
get developers to change the worst of the messages they
detected. In one particular case all users were unhappy
with the quality of the error messages of that system. One
user said:
A lot of the time the error messages are written in a
technicalform instead ofplain English like ‘You can’t
do this’. It would come up with the file that was faulty
and just hang you there and you would ring the help
desk and try and get information from there. Some of
the system errors you just have no idea what they
mean and they consistently happen. We have a sheet
here that we have to write all the error messages on
and it goes onto a senior officer who puts it on
somewhere higher.
The users described poorly worded text in a variety of
terms. The most common were: ‘computer speak’, ‘not in
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English’, ‘technical jargon’, ‘cryptic’, ‘gobbledeegook’.
Some examples of poor error messages users provided
were:
• “Error message ‘Enter supplier or can be blank when in
requisition entry’ ”
• “Message ‘This order does not exist try up or down
arrows’ ”
• “Message ‘Invalid currency Code’ ” (the field was not
related to currency)
The error messages provide little guidance was another
issue raised; messages that do not tell users how to rectify a
problem they encounter. The most frequent comment was
that the messages were ‘not helpful’. Three users of an order
entry system complained about the lack of information
provided. One said: “The error messages generally come up
in computer speak. We will ring up and say what does ‘ABN
K573 mean’. An error message that told you what to do
would help. They do they say contact ‘ISD’.”
The users of a financial transaction system found the
error messages particularly unhelpful. One of the users, a
manager, made the observation that when the messages are
confusing, which he said they were, the users waste time
trying to work out what to do. Another user was very angry
about the quality of the messages saying:
The messages are only very limited. Certainly the
error messages are horrible. Practically all of the
error messages are irritating. None of them tell you
what heinous crime you have committed. It is error
EFG721 and you think to yourself ‘What the hell is
that?’. It just feels like you have committed an error.
You are being punished by not being able to do your
work, but they have not really told you what you have
done or how to get out of it other than just playing
with keys through trial and error.
Examples another user provided were:
• “Unable to resolve reference to item BLK PRG_”
• “Argument 1 to built in display cannot be null”.
The developers of one system were aware of the
difficulty users had with the error messages and had tried
to rectify the problem by providing additional explanatory
information. This however was not always successful as
the following message demonstrates.
Message Error - 3 characters needed to enter Client
surname
Cause Resolution
This restriction has been put in place to ensure system
performance is not compromised.
Users of two other systems were also frustrated by the
lack of information the error messages provided. They
commented that it was only through experience that the
users had learnt how to cope with the difficult problems
they encountered and the messages that appeared.
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There were instances of good practice: an example of a
good message system was provided by one user, who in
fact liked the error messages and how they were displayed.
In this case they appeared as “A system of post-it™ notes.
They are red on yellow so they are very visible and very
clear”. He explained that the message tells the user that the
entry has been validated against the business rules and he
liked that feature.
The developer of one system, who was not the original
developer but came into the process later, raised the
problem of users ignoring the messages. He explained that
the messages of their system were displayed at the bottom
of the screen, one line at a time. If the user wanted to see
more of the message they had to click a plus sign in the
comer, the developer went on to say:
What tends to happen is that they don’t see the error
message, it could be an important one but when it
comes up they are sick of looking at it so they just
don’t see it. The error messages are technical, written
by techos, so they are not user friendly.
System status messages
Users require status messages, to give them some idea of
how the task is progressing. It was another cause of
frustration for users that they were not given sufficient
information. The key issues are:
Lack of information provided. One user said, “It would
be nice if after 10 secs it just flashed up something like ‘out
to lunch’.” A user of an ordering system commented that
when the users enter an order, the order can be processed
without an order number because the system does not
prompt for one. This caused errors in the processing which
this user felt could be avoided if there was a message
displayed requesting an order number.
With another system the user found that if she made a
mistake in the middle of the order she did not know how to
go back. The arrow keys did not work and the system did
not tell her what to do. A further problem was the ‘Notes
box’
.
. j#
I can’t enter it here though, even though it says notes,
I was told that I amfio type in the department'name
and it takes you to a menu where the notes can be
typed in. There is no information on the screen to tell
me how to get out but I know now 1 have to press the
home key to get out. It is not really user friendly is it?
Users react inappropriately because of a lack of system
status messages. A comment from one user illustrates how
importanttetatus messages are for users:
It doesn’t usually say anything very much. Usually
the system does not tell you what is happening. You
have to sit there and wait; it is just a case ofpatience.
If the system is particularly busy or slow you are not
quite sure. You sit there and think did I press that key
or didn’t I. If you press it again then it will cause you
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to skip a bit. You miss afield completely out of sheer
impatience or not being quite sure because it has
been a while. It is not so much an error message
giving you problems, but that there is no message. It
would be nice if it would at least say ‘Hang on I’m
doing something ’.
The use of an hour glass to indicate the passing of time
and to indicate that the system is still working was
something one user would have liked. A user of another
system also suggested their system needed some form of
timer for the same reasons.
Inaccurate status messages. In one case a user described
how the system indicated it was printing when in fact it
was not. There was no counter message telling the user
they have not entered enough information to begin the print
process.
Poorly worded status messages. The wording of some
messages was an issue for users, one user said. “There is
one key where the system says, ‘Press the To Do Button’,
and you are looking for the ‘To Do’ button and it is Fll
which, is ‘Commit’, so why doesn’t the message say
‘Commit’.”
Users of another system raised a series of problems with
wording, two examples they provided were:
• ‘Order (H) dr lines’
• ‘Enter X (Rtn to end)’
Neither message was helpful to the user.
INVOLVE TECHNICAL COMMUNICATORS IN
WRITING USER MESSAGES.
Writing user messages, is a role that primarily requires
written communication skills and an understanding of the
needs of users. In this context it would seem obvious that
specialist technical communicators are at least consulted
on error message text. However, in only four of fhe twenty
systems was the technical communicator consulted on the
user message text.
Of the ten systems investigated that used a technical
communicator, five developers acknowledge that the
technical communicator had contributed in some way to the
design of the user messages even though in some cases the
technical communicator was not asked formally to con
tribute. However, when asked all developers believed that
technical communicators could perform at least an editing
function. When the developers who indicated the technical
communicator had contributed were asked to rate their
contribution those developers rated the technical communi
cator’s contribution to user messages to be significant.
DISCUSSION
There is strong evidence from the literature and the
research reported in this paper, that users consider
meaningful error messages to be important in their ability
to effectively use an information system. When messages
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do not meet the needs of the users the research found that
there are costs to the organisation. Often these costs go
unnoticed because they are not formally recorded. The
costs include lower productivity, higher support costs and
higher error rates.
The anecdotal evidence reported in the literature suggests
that users are dissatisfied and frustrated when confronted by
poor quality user messages. The research results reported
here confirm that users are frustrated and frequently angered
by user message text that confronts them. The majority of
users were dissatisfied with the quality of the message text.
Users want messages that are clear, that tell them what the
problem is and how to fix it and they want messages that
indicate what the system is doing.
The literature reports that when technical communicators
are consulted or involved in the writing of system and error
messages there is an improvement in the quality of those
messages. This was supported by the results from the case
study research reported in this paper. Although technical
communicators see the writing of system and error messages
as a role they should perform, only half of the system
developers agreed. The case study findings, not surprisingly,
indicate that technical communicators are not, as a general
rule, invited to contribute to the design of system and error
messages. However when asked, developers acknowledged
that if the technical communicator was involved in this work
they did make a significant contribution.
CONCLUSION
Although technical communicators are not commonly used
for writing user messages, it is a role requiring good
written communication skills and an understanding of user
needs. It is in this context that it would seem appropriate
that technical communicators can and should be involved.
Their key skill, writing, is not being fully utilised.
Developers appear to overlook the contribution technical
communicators might make to the writing of system and
error messages. The message for those managing
development teams is employ a professional technical
communicator to undertake this important work. This is a
key change to the approach generally taken. This is
particularly important for developers of e-commerce
systems where users of these systems through frustration,

THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999

anger or simply because insufficient or inadequate
information is provided may not complete an electronic

transaction. This will ultimately impact on the usability of
such sites. Unless such changes are made the poor quality
of user message text will continue to be costly to
organisations and ultimately to the business bottom line.
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A medium-sized information technology company was the
site for a case study exploration of two workflow systems,
a tender assessment system and a services request manage
ment system that were developed in the groupware software,
Lotus Notes. The main objective of the research was to
explore the features ofNotes that contributed to or
detracted from successful development and implementation
of the systems. An additional objective was the exploration
of organisational impacts of the workflow systems. Fifteen
hours of interviews with developers, managers and users
were undertaken. Findings were that Notes is an easy
environment in which to develop basic workflow systems.
Email is integrated with form-based document databases to
provide basic workflow features. More complex workflow
systems requiring exception handling via multiple flow
paths and/or numeric computation and processing were
problematic. The non-relational database structure was
also seen as a limitation. In part the limitations may be
attributed to the education and training.of the developers.
Managers were positive about the increased control the
systems gave them. Users found the interface easy to use
and were positive about the usefulness of the system,
however reservations were expressed about the increased
managerial control and the dehumanisation of the
workplace.
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INTRODUCTION
Workflow is a way of thinking about improving business
processes particularly those that involve the flow of
documents and forms through an organisation. Recent
developments in information technology are providing
opportunities to improve productivity, customer service,
quality and management control. In particular the avail
ability of document based groupware such as Notes is
providing the ability to automate and re-engineer manual
workflows thus improving productivity and creating new
management information.
Workflow development can be complex given that it
involves people and work practices across functional areas
of an organisation, and the information technologies for
supporting workflow are in their infancy. Managers are
interested to see the business opportunities and pitfalls, and
developers are interested to see the power and limitations
of the technology. Workers are interested to see how their
work will change.
This case study explores the effectiveness of the groupware, Notes, for developing workflow systems, and the
organisational impacts of workflow systems.
The paper begins with a description of groupware and
workflow, followed by the research questions and the
methodology designed to address them. A case study descrip
tion precedes a discussion of the findings which is followed
by conclusions and suggestions for further research.
GROUPWARE
“Software used to support the work of groups” is the
working definition of groupware used in this study.
Currently, Notes (with its internet client Domino) is the
dominant commercial software in this category. Features of
Notes include email, calendaring, discussion databases,
document databases, workflow anc! web integration.
Application development can be undertaken making use of
templates, functions, formulae, and an object-oriented
development language LotusScript. Enhancements are
possible with HTML* Java applets and Java.
Comprehensive security is provided via authentication,
database access control lists, field protection and
encryption.
' iMotes operates in a client server environment and works
on all of the common networks and operating systems.
Support for mobile computing allows end users to work
off-line and synchronise or replicate databases with servers
when required. It is thus particularly suited to support
workers who collaborate at different times and in different
places.
The social and organisational context of groupware
demands a more sophisticated view of technology than
software aimed at individual productivity. Grudin (1994)
has described eight challenges for groupware development
(Table 1).
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1. Disparity in work and benefit. Groupware applica
tions often require additional work from individuals
who do not perceive a direct benefit from the use of
the application.
2. Critical mass and Prisoner’s dilemma problems.
Groupware may not enlist the “critical mass” of users
required to be useful, or can fail because it is never to
any one individual’s advantage to use it.
3. Disruption of social processes. Groupware can lead
to activity that violates social taboos, threatens exist
ing political structures, or otherwise demotivates
users critical to its success
4. Exception handling. Groupware may not accom
modate the wide range of exception handling and
improvisation that characterizes much group activity.
5. Unobtrusive accessibility. Features that support
group processes are used relatively infrequently,
requiring unobtrusive accessibility and integration
with more heavily used features.
6. Difficulty of evaluation. The almost insurmountable
obstacles to meaningful, generalizable analysis and
evaluation of groupware prevent us from learning
from experience.
7. Failure of intuition. Intuitions in product develop
ment environments are especially poor for multiuser
applications, resulting in bad management decisions
and an error-prone design process.
8. The adoption process. Groupware requires more care
ful implementation (introduction) in the workplace
than product developers have confronted.
Table 1: Challenges for groupware developers (Grudin, 1994)

Orlikowski (1993) attempts to understand the changes
in work practices and social interaction caused by
groupware technology in an exploratory field study that
examined Notes in a large organisation. Her findings were
that there are some organisational elements that
significantly influence how groupware technology is used
and implemented. Firstly users with favourable mental
models to understand and appreciate groupware are
essential for its successful adoption. Other important issues
are reward systems, workplace norms, power structures
and policies.
Groupware is unlikely to engender collaboration if there
are few incentives or norms in the organisation that
promote cooperation and sharing. This is most apparent in
competitive individualistic organisational structures.
Reward structures that promote the use of Notes as
acceptable and legitimate work are required for users to
utilise the technology. Organisations that place emphasis
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on chargeable time will find it hard to make people spend
time to use the system if it does not help their ‘billing rate’.
In the words of Orlikowski (1993), “ competitive
individualism which reinforces individual effort and ability
and does not support cooperation or sharing of expertise is
countercultural to the underlying premise of groupware
technologies such as Notes”.
WORKFLOW
Workflow refers to the movement of work from one person
to another in an organisation. Often the work process
involves an approval cycle where forms move from
subordinates to superiors requiring signature and approval
before being moved on. An example is leave application.
An employee completes his or her application and then
forwards it to a supervisor for approval. The supervisor
forwards the approval to human resources where the leave
transaction is recorded.
The workflow may be across departmental boundaries
where a particular department completes an aspect of the
work before moving it on to the next. An example is
preparing a tender. The request for tender is first considered
by the technical department. Several sections work in
parallel with each supervisor approving the work. Technical
specifications are then sent to accounts for costing. From
here the corporate services department completes the
introduction and summary sections in the tender document
and a senior manager approves the tender application.
Workflow may involve customer service, for example,
solving problems or difficulties. Consider an IT help desk.
An end user experiences a problem and phones the help
desk. A receptionist logs the details of the problem into a
database and it is routed to a first level support person. This
person either solves the problem face-to-face with the user
or escalates the problem to a higher level support person.
The user can check with the help desk as to the status of his
or her problem. A solution is recorded by the support staff
for future reference.
Khoshafian and Buckiewicz (1995) define the common
components of workflow as the objective or case (that which
defines the beginning and the completion of the workflow),
the participants or participating nodes (the senders and
receivers of the work), the control of the flow or linking of
the participants, and the documents and forms - the case
data or information being sent between participants.
The business interest in workflow and the automation of
workflow is the desire to achieve productivity and man
agerial control. Manual workflow can suffer from the time
taken to pass information from one participant to the next,
redundancy of data input, a lack of consistency of procedure
or incorrect use of forms, and an inability to track the status
of the workflow. Automation speeds delivery between
participants, ensures consistency of process, provides
tracking ability and allows the information to be accessible
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for other uses. Additionally there is the opportunity prior to
automation for a critical examination of workflows and a
reengineering of the business process to promote
productivity.
Groupware products such as Notes provide features to
automate (or semi-automate) workflows. These features
include email, document databases, scripting languages,
and agents. Agents allow actions to be triggered by events.
For example, when a participant has completed informa
tion in a document an email with a link to the document is
automatically forwarded to the next appropriate
participant informing them that work is pending and
allowing easy access for their processing. Customised
views of the document database may allow a supervisor to
track the status of the workflow to know the percentage
of cases in each state, from start to completion, and by
participant.
RESEARCH QUESTIONS
The main objective of the research was to answer the
research questions;
Which aspects of the groupware Notes contribute to or
detract from the successful development of a workflow
system?
and
What are the organisational impacts of using a groupware enabled workflow system?
METHODOLOGY AND RESEARCH DESIGN
An interpretive approach was taken with interest focussed
on the perceptions of key stakeholders such as developers,
managers and end users. A case study site was negotiated.
The characteristics required were the presence of a Notes
enabled workflow system and support for interviewing of
managers, users and developers. The primary data
collection was via semi-structured interviews of key
stakeholders with questions developed around the research
questions.
Interviews were tape recorded and transcribed to
electronic text. Reading of the transcripts was undertaken to
identify key themes with regard to the research questions.
Quotes from the transcripts were used to support the themes
discussed in the findings.
Criteria used for the quality of the research were
credibility, confirmability, dependability and transferability. Tactics employed to support this included pro
longed engagement, persistent observation, member
checks, triangulation, thick description and a journal.
(Guba andfLincoln, 1989)
A total of 11 interviews were conducted and recorded on
15 hours of audiotape. Four managers who were also users
were interviewed. Two developers who were also users
were interviewed. The rest of the interviews were with end
users.
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CASE DESCRIPTION
Acme Corporation is an Australian based organisation,
employing over 40 staff, who provide computing products,
solutions and services. They have been in the computing
industry for over 14 years and have three offices, two
metropolitan based and one country based. The metropolitan
office has five divisions namely, Service, Administration,
Sales, Development and Consulting, each with their own
divisional manager who reports directly to the Managing
Director.
All staff have PC access which is connected to a LAN.
Acme employs Windows as the standard operating system.
Microsoft Office products and Notes form the standard
desktop automation tools. Notes has been used at Acme for
over three and a half years. There are a multitude of Notes
applications deployed, some developed in-house and
others by external consultants.
The workflow systems under study are the Tender
Assessment System and the Service Request Management
System. Both of the systems cross traditional departmental
boundaries and were developed in Notes v3.x, later
converted to v4.5. The systems were developed as a
response to the need to gain ISO 9001 quality assurance
certification. Initially manual systems, certification became
the catalyst for development into an automated workflow
system. It also provided the opportunity for Acme to
evaluate and improve the workflows.
Tender Assessment System (TAS)
The workflow of TAS revolved around the tasks required to
prepare and submit a tender response and collect feedback
on the outcome of the tender submission. Acme Corporation
employed an external organisation to gather information on
new tenders they were able to submit ,on. This information
was faxed regularly to Acme’s Metropolitan branch and
entered into TAS by a Sales Assistant. The next stage
involved the assessment of tenders by the Sales Manager.
Sometimes this was performed in consultation with the
Development and Consulting Managers.
Tenders they decided to submit on were then allocated to
an Account Manager to handle. The Account Manager was
notified through the system. Each Account Manager had
access to a Sales Assistant. This sales team worked on the
tender and updated the status of the job as it progressed. The
five status levels were Not Started, In Progress, Submitted,
Completed and Not Undertaken. During the course of
creating the tender submission, the tender job could be
reassigned through the system to other divisions if specialist
input was required.
Feedback on the outcome as the whether the tender was
won, lost or not undertaken was also recorded. By viewing the
system, management could ascertain the status of a tender job,
who was working on it, who provided input, how the final
outcome came about and other useful management statistics.
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Service Request Management System (SRMS)
The workflow processes of the SRMS involved building an
order to specification to ship from a successful sales quote
or tender, and monitoring status of all service request jobs
on hardware/software under warranty or service contract.
SRMS consisted of five modules, namely, service
requests, QA builds, QA inspection and testing, billing and
vouchers. The service requests for hardware/software
could be created for companies with equipment under
warranty, under service agreement or who had purchased
service vouchers. The system provided details on the
problem, priority, allocated resources, job status, estimated
costs, descriptions of work performed and parts used.
The billing function calculated the actual cost per
service request job. It consisted of engineer labour and
parts costs. QA Inspection and testing involved checking of
work done after completion by the engineer and a follow
up customer service check. The voucher module
maintained information grouped by company on the total
service hours bought, hours used and hours remaining. The
QA build function was used to build new machines to
customer specific configurations. It provided details on the
sales order, company ordering equipment, product descrip
tions, licensing information, special build instructions, job
status, allocated resources, packing and verification and
billing information if required. SRMS interfaced with the
Acme’s accounting system, the Business Support System
(BSS), for billing and voucher information.
Management information from the SRMS system was
generated monthly and analysed by the Manager of the
Engineering Division and the Managing Director.
FINDINGS
These are discussed with reference to each of the research
questions. The first being:
Which aspects of the groupware Notes contribute to or
detract from the successful development, implementation
and usage of a workflow system?
The developers reported that Notes was easy to learn,
easy to use to develop applications quickly, the tools were
integrated, and the software was appropriate for Rapid
Application Development (RAD). Specific features such as
its visual interface, support for centralised shareable
knowledge, powerful macros, access control and routing
capabilities were useful for developing workflow systems.
Notes was easy to learn. It did not take long to become
proficient enough to develop applications based upon
forms, even for those who previously did not have Notes
programming experience or a strong IT background. One
developer with no previous exposure to Notes picked up
enough basic skills to start developing a workflow
application the day after a two-day training course.
Another developer received no formal training, learning
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the product on the job, only assisted by manuals and by
consulting other developers.
“I got my job on Wednesday and they sent me on this
training course Thursday/Friday and then they set me
in front of this terminal and said ‘Go for it’ on the
following week”
From the developer’s perspective it was easy to develop
a working application in a shorter time compared to other
development environments. This translated to a shortened
development cycle, thus realising benefits to the organisa
tion in terms of time and resources.
The ability of Notes to integrate many groupware
functions into the one environment was reported as useful
for developing workflow applications. All developers high
lighted the integration of the email and database
component as being crucial. They indicated that although
other email products probably could have been supported,
the ease of development would have been diminished.
“ .. .no other product offered the user ... the ability to
do what Notes does ... as in how it attaches to the
messaging and database infrastructure.
Notes was seen as appropriate software for RAD, a
methodology that seeks to improve systems development
through the use of prototyping and fast feedback from users.
Development costs were further reduced as Notes was already
the desktop environment. There was no additional outlay for
software or suitable hardware, only the developers’ time and
the users’ time to test the prototype. The cost savings from
RAD were also an important management consideration.
“It has definitely cut down on the time ... yes, what
you pretty much start out doing in Notes, is you start
with the prototype”
Another useful feature of Notes was the ability to
restrict viewing of information in the database by
implementing access controls via the use of views. For the
SRMS, both the Metropolitan office and the country office
used the same physical database that was replicated daily.
The developers used views and access control so that users
could only see information pertaining to their site, whereas
management could see information regarding both sites.
The routing capabilities of Notes were regarded as
useful. Notes allowed forwarding to users with appropriate
changes in the information presented.
“The forward on, add on, add on, add on situation ...
is veiy powerful, very powerful.”
Another feature mentioned as crucial to workflow was
the ability to replicate databases on demand or as
scheduled. This was necessary for the distributed situation
of the metropolitan and country offices where there were
multiple servers and information had to be synchronised
and kept up-to-date.
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Aspects that detracted from the successful development
of workflow applications included poor numeric
processing, the non-relational Notes database structure,
and the knowledge and technical understanding required to
develop applications tuned for optimal performance.
All developers complained of poor numeric processing
that limited development of applications requiring
computation. Most developers indicated that Notes was
best used for document storage and management. As long
as Notes was utilised within its boundaries everything
worked well, outside of those boundaries it was considered
limiting.
“Notes itself does not handle processing at all,
numbers, it can do only basic sums.”
Another key aspect of Notes that most developers found
detracted from its use is the fact that the database structure
Notes employs is not a relational database structure. Notes
employs flat files with indexes. However developers did
not have any control in creating these indexes or deciding
the keys these indexes would use. This caused a great deal
of concern for developers who were conscious that indexes
played a pivotal role in the performance of applications and
they could not tune the software to improve performance.
“If you tried to manage structured data ... its not
really built for that... At various times there is a need
for structured data and if that does occur it gets quite
difficult.”
All developers perceived that it was easy to set up
simple workflow applications. However, as the complexity
increased, the amount of system resources used increased
at an exponential rate.
“It took a long time to get the files and what it is
doing internally. And also its very labour intensive as
well as PC and server intensive.”
The ability to understand what was happening in the
background was seen as paramount to developing effective
workflow applications. However, novice developers and
end user developers may not possess the necessary
knowledge, training and experience. Here there is a
dilemma for the organisation as to the trade-off between
the costs of developer education and the benefits of
effective systems. The short-term benefits of short-cuts on
developer education may be off-set by the longer term
effects of sub-optimal systems or the inability to develop
systems to handle complex workflow.
The second research question was:
I
What are the organisational impacts of using a groupware enabled workflow system?
The introduction of the SRMS system to the
Engineering department had made engineers feel more
accountable to clients and to management. Responsibility
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could be identified through the system whereas previously
this had not been the case. Increased opportunities for self
management were identified as a related impact.
“It simply enables you to know what the status of a
particular tender is and who has got the current
responsibility for it.”
Users reported that the central shared storage of
information meant that information no longer resided
solely in the heads of workers thus being vulnerable to
absence. Roles were separated from individuals, so that
roles could be continued when others took over.
“It has given some sort of consistency to the process
... I mean if I fall sick or have an accident I should
be able to have a look through the system and certain
jobs and follow them up from here. So if someone
were to replace me then they can do the job and it still
would be the same. For the rest of the department is
concerned the job is still going on. There is that
consistency.”
The system also assisted in standardising work practices.
Any changes to these work practices could be made to the
system and the users made aware of this immediately.
Previously changes to processes under the manual system
took a lot longer for users to remember and carry out.
“They conform to whatever procedures have been put
in place and maintain conformity ... we can track and
it will be the same consistent pattern every time.”
Communication was felt to be clearer through being
written and this had reduced conflict between departments.
“The fact that it is written means that more likely it is
going to be a lot clearer than if it was just verbal
communications.”
%•
i
Most participants felt that productiyity had increased.
“it has improved productivity ... from a work view, it
has got to be an improvement.”
A significant impact-*' for the organisation was the
improvement in organisational memory. Notes provided a
central shared, knowledge base for everyone. This is
possibly the greatest change to information in an
organisation (Khoshafian and Buckiewicz, 1995) - the
support for an organisational memory which in turn can
support organisational learning. One developer felt the
shared knowledge base was a good place to identify
conflict and compare problem solutions.
“I guess it is just less work ... one central problem
area for all. In fact it is very good to [point out]
conflict and when it does, Notes will actually show
you which is the more correct [solution]...”
“ Is the ability for it to be the storage for knowledge
for our company’s processes and that sort of thing.”
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Another important success for the organisation as a
result of implementing these workflow applications was
the value added to services they provide and the speediness
in Acme Corporation’s response to customers.
“It is a lot faster, we work better as a team, gives us
a bit of a competitive advantage.”
“Something like the request tracking system ... has
increased customer relations as we are now able to
monitor requests from customers and therefore the
incidents now of a job coming in and not getting
actioned are quite minimal.”
Some users noticed their increased reliance on these
systems to support core processes.
“We certainly have become more dependent on
systems such as this ... and that if it goes down for
whatever reason and that has significant effects on
the way we do things.”
All mangers interviewed reported that the major
positive business impact of using these workflow applica
tions for them was being able to use the system to provide
crucial management information. This had made their job
much easier. TAS and SRMS had enabled them to know
exactly what was happening in their department and to
load balance task allocations efficiently to subordinates.
Management information was now easily accessible and
in a suitable format. These systems also provided
management with the ability to track and monitor
individual and group productivity as well as to track and
analyse trends.
“Has made management easier ... It didn’t exist
[management information], there was no way of
collating it.”
“It just improves it because you know what is
happening. You are not like asking everyone else
have you seen that ... there is one point one person
you can go to.”
Along with the positive impacts identified it was
reported that there were negative impacts on social
interaction within the organisation. Some participants
indicated that people tended to rely on the system too much
to communicate to others. They felt the reduction in social
interaction caused people to drift and was slowly eroding
the ‘human face’ of the company.
“It is a bad thing as you lose the human interaction
and you slowly start to lose the human face of the
company. We are losing it within us. A lot of people
are slowly drifting.”
A reduction in social interaction was noted by
Orlikowski (1996) in a study of a Notes enabled help desk
application. Users complained about tire reduced feedback
of written compared to verbal interaction with peers, and
THE AUSTRALIAN COMPUTER JOURNAL, VOL. 31, No 4, NOVEMBER 1999

that the power of the shared Notes database meant that you
could tend to consult it rather than your peers.
Users in the Engineering department expressed the
pressure they felt management was exerting on them to
take on billable work rather than non-billable work. They
felt compelled always to ensure they were taking on
chargeable work to make more money for the organisation.
Over the past two years since the SRMS system was
introduced, the Engineering department had turned over 4
engineers, two thirds of its staff. The opinion was
expressed that many staff felt that management ‘Big
Brother’ was always watching over their shoulder.
“I think in many ways they get frustrated. I know I do
sometimes. You feel like you always have to be
working. Sometimes it just doesn’t work that way.
There is less of a feeling you can spend five minutes
catching your breath for the next job as you are
always keeping track of times.”
“I do know with all the happiness about the Service
Request Management System the department as a
whole is not that happy. The work has improved but
so has the feeling that big brother is watching. You
work as hard as you can but you feel as if you should
be doing more ... I feel it myself that big brother is
watching.”
The negative effects of improved or perceived managerial
control through IT - ‘Big Brother’ - has been noted by Lloyd
(1994), Malone and Rockart (1992) and Eveland and Bikson
(1988). Recently, Sayer and Harvey (1997) suggested the use
of certain information technology places workers in a
‘panoptic prison’ where the means are available for
surveillance by management, even though they do not
necessarily enforce it. The thought that they could be under
surveillance is enough for employees to conform. This
appears somewhat true in this case study. Employees felt that
both of the systems gave significant control to management
and there was pressure to always be performing tasks that
made money for the company. The increased power and
control of management were seen to have a detrimental effect
on the atmosphere in the organisation and staff morale.
CONCLUSIONS
, From a development perspective Notes was seen to be an
appropriate tool for development of basic workflow
applications. Limitations were found in its lack of support
for numeric processing, the non-relational database and the
lack of transparency for optimising applications.
From a managerial perspective the workflow systems
were seen to give improved control through the ability to
track status - to know who was doing what and how much
work had been completed.
Users reported improved productivity and accoun
tability, however this was partially off-set with negative
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perceptions about the improved ability of management to
track performance.
The interpretive methodology using interviews as a
primary data source was found to be effective in capturing
different perspectives and providing rich data. Secondary
data collected via a survey questionnaire based on DeLone
and Maclean (1992) was found to back up user perceptions
of the ease of use and usefulness of the systems.
The case study is limited by its context, with the
transferability of findings being dependent on the match
between the case study context and the context to which
readers wish to apply the findings. There are however
numerous applications of Notes in IT companies for the
development of service and tendering workflow hence the
likelihood of the findings being transferable is high.
This research on evaluation of Notes enabled workflow
applications is currently being extended to other organisa
tions. The stakeholder perspectives of developers, managers
and users will again be used to provide a comprehensive
view of the systems. It is intended to build a body of
knowledge on groupware enabled workflow systems.
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NICHOLS, K. (1998): Inventing Software - The Rise of "ComputerRelated" Patents, Quorum Books, Sunspecified price.

Chapter 6 provides recommendations for software developers who
want to protect their intellectual property using patents. Nichols raises
the issue of how planning for software patents needs to be integrated into
the software development life cycle. Further, patent risk infringement
should also be part of the life cycle in order to maximise the potential of
your patent apd minimise the risk of infringing others’ patents. Nichols
wisely advises that a good patent lawyer is needed; one that actually
understands your area of technology.
The last two chapters look at the question of what is programming and
the crisis of the software patent paradigm. One of the interesting questions
raised is whether software is art, science, engineering or a combination of
all three. Creating aesthetically pleasing software is becoming more time
consuming than the amount of time spent on developing the application in
the first place, particularly in the Internet and games market. Art has
traditionally not been the subject of patent protection, indicating a
potential theoretical problem with software patents.
Overall this book is an excellent resource for those sceptical about
software patents and those wanting to use the system to protect their
software innovations. Sceptics will find a useful study of the area in
Chapters 3 and 4. Developers wanting to use the system will find
Chapters 3 and 6 very useful. Further, academics will find Chapters 2 and
4 stimulating.
Dr Cristina Cifiientes
University of Queensland

This book is a theoretical and practical study of the area of software
patents in the United States. Nichols does not assume any legal
knowledge, which makes the book accessible to its target audience of
software developers and managers.
The book aims to inform software professionals about the current state
of software patents, rather than debate their merits. The presented case
studies are well thought out and essentially without bias, making them
very helpful for software developers to make an informed decision about
software patents. The author, Dr Nichols, is a computing and law expert,
with a Masters degree in Computer Science in addition to a Doctorate in
Law from UCLA. He also works as an Oracle consultant.
Inventing Software consists of eight chapters which describe the aim
of the patent system, give examples of how patents fit in a software
paradigm, provide case studies and present problems with the current and
another proposed system for the protection of computer software.
Chapter 1 is an introduction to the patent system and to the evolution
of software patents in the last two decades. Initially, patents in this area
were not permitted due to the analogy of software to mathematical
equations. Nichols describes the current situation as a quiet revolution, as
over 8,000 patents are being granted each year in the United States. This
chapter establishes the context for the rest of the book; theoretical issues
such as how well does software conform to the patent categories and
guidelines, and practical issues such as a study and evaluation of four
patents are raised.
The second chapter examines the definition of an algorithm, important
as software patents normally protect algorithms. The definitions offered by
Alan Turing in 1936 and Donald Knuth in 1973 are looked at in detail in
order to determine whether all types of algorithms fall within such defini
tions vis a vis patent protection. Nichols also looks at the different pro
gramming paradigms and tries to determine whether a particular definition
of algorithm is suitable to all the different programming paradigms.
Chapter 3 is an incisive though lengthy case study of four different
patents that have been granted in the United States. These patents are
evaluated using different criteria: novelty, nonobviousness, breadth-related
issues such as scope and claims of the patent and practical considerations
such as infringement and alternative protection mechanisms. The four
patents are briefly summarised in terms of these criteria, and each in turn is
closely looked at, including a description of its specification and relevant
paragraphs from the patent specification; to help illustrate what is common
or uncommon in describing a particular technology. The case studies are in
the areas of text searching, object-oriented databases, source code
formatting, and sorting method for PROMs. By the end of this chapter the
reader has not only a good understanding of how a patent should be
assessed, but also a view on whether patent protection is a suitable
mechanism for protecting software, or to what extent it is suitable (within
the existing intellectual property systems).
Nichols then moves to a summary of the current software patent
controversy, looking at arguments both for and against. In describing the
arguments against software patents, Nichols looks at the scope of
copyright and patents, as well as the limitation imposed by copyright on
reverse engineering of software, and the further limitations imposed by
shrinkwrap licenses on the way software should be used. This chapter also
raises the problem of determining whether software is a method or a
machine or both, and hence, it illustrates one of the problems with software
patents. The chapter also looks at the practicalities of how software
developers would or could enforce their software patents in practice.
The 1994 proposal by Samuelson, Davis, Kapor and Reichman, for a
new “sui generis” system for protection of computer software is the
subject of Chapter 5. (A “sui generis” system is a system which is unique
to a particular domain.) Semiconductor masks are an example of an
existing “sui generis” system, being protected under the Semiconductor
Chip Protection Act rather than existing patent or copyright systems. The
Samuelson et al proposal is based on the fact that the “look and feel” of
software and its behaviour is what makes software valuable (especially
to users). Hence their proposal is based on protection of the behaviour of
software, including look and feel. They suggest a period between two to
'five years for the protection. However, the proposal fails to meet the
^demands of distributed software and does not address the issue of reverse
;? engineering.
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BROCKMAN, J. (1998): Digerati: Encounters with the Cyber Elite,
Orion Business, 352 pp, $19.95.
The term, Digerati, has been coined by John Brockman, author of this
book, as a way of collectively describing those people who have profound
ly influenced the emergence of the Internet and the World Wide Web.
Some of the Digerati are well known and need no introduction, for
example, Bill Gates, while others will only be familiar to readers who
have a special interest in a particular aspect of technology. To get a feel
for the book, here is a list of half a dozen of the Digerati, with a brief
overview of their backgrounds. It is worth noting that Brockman has also
assigned a nickname to each of the people he interviewed, though some
are rather bland and lack a bit of imagination:
Stewart Alsop, the Pragmatist: former editor-in-chief, and now a
contributing editor, to InfoWorld, as well as executive producer of an
annual conference for computer industry executives.
Stewart Brand, the Scout: founder of the Whole Earth Catalog, and
author of the well-known book, The Media Lab: Inventing the Future at
MIT (1987).
David Bunnell, the Seer: founder of PC Magazine, PC World,
MacWorld, Personal Computing, and New Media. He is also president
and CEO of a digital publishing company.
David Gelernter, the Conservative: a Yale University computer
scientist, and author of books including Mirror Worlds (1991) and The
Muse in the Machine (1994).
Scott McNealy, the Competitor: the cofounder and CEO of Sun
Microsystems, Inc.
Howard Rheingold, the Citizen: author of Virtual Reality (1991) and
The Virtual Community (1993).
■;
The real value to be gained from this book is that, not only does each
of the Digerati talk about where communications technology has, and is,
taking society - one chapter of the book is devoted to each of them - but
that some of the other Digerati also get to express their views about how
influential the particular Digerati in the spotlight has been.
It is usually far more illuminating to hear someone else speak about a
person than to listen to the person themselves. It is the rare
autobiography that presents a true and unbiased account of its subject.
This is an easy book to read, and although it is now a little dated (it was
originally published in 1996), it is still of value to anyone looking for
insights into the ways technology continues to evolve. And most
importantly, the effect that the continuing development is having on the
way in which we talk to one another.
All up, more than 30 of the cyber elite have been included in
Brockman’s book.
Tony Stevenson
MKD Software Consulting
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ROMAN-MILLER, L. and GILANDAS, A., How to Make a Million
Dollars Out of Software Patents and Copyright, 1998, $price
unspecified.
This book combines the expertise of a lawyer, Lance Roman-Miller,
and a psychologist, Alex Gilandas, to provide readers with knowledge of
intellectual property systems and how to use them to creafe wealth. After
all, Bill Gates would not be the richest man alive if intellectual property
on software did not exist. The book addresses these themes in two parts:
Software Copyrights and Patents, and How to be in the Money.
The first part of the book summarizes the different intellectual
property systems that apply to software; namely, copyright, patents,
trade secrets and trademarks. It also explains the meaning of software
licenses, talks about the arguments pro and against piracy of software on
the Internet, and provides brief advice on when to enter into litigation in
court. The material is written based on Australian law.

The second part of the book explains how knowledge and the
development of intellectual capital will be the way to acquire wealth in
the 21st century. The use of examples from a variety of areas is given to
explain the idea-driven wealth paradigm. Further, it is argued that a sense
of well-being is needed in order to be successful.
The book is intended for software developers who are not necessarily
familiar with the legal system and who have questions like “how does
the copyright and patent system work?”, “can I patent my software?”,
“when should I use a trade secret?”. It addresses these and many other
questions in a fairly chatty way, using informal language rather than
legal jargon. One of the best features of the book are the dot-point
summaries at the end of each chapter in the first part; these summaries
give the reader to the key points of the whole chapter.
Dr Cristina Cifuentes
The University of Queensland
Anne Fitzgerald
Software Engineering Australia
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NEWS BRIEFS
FREE NET LAUNCHED IN SYDNEY
Free no strings attached unlimited Internet
access was just one of the statements made by
Free Net co-founder and CEO Mr. GulamAbbas Aly recently at Free Net’s official media
launch in Sydney. Free Net, in stride with recent
trends, question the sustainability of traditional
pay-per-hour ISP revenue models, and have
instead opted for the increasingly popular freewith-ads model of revenue generation.
Banner sized, targeted advertisements
rotating every 30 seconds form the cornerstone
of Free Net’s approach. Dr. Ian Piper, Manager
of Technical Services at Free Net has led the
development of a 32bit Windows utility named
iServe to deliver this advertising and
information content in a permanent banner-sized
window on the users screen. Upcoming versions
of the software for Mac and Linux users will be
available in the near future according to Dr.
Piper.
Starting 1 November 1999, 3000 communi
cations lines operating at a fast 56K (V.90) will
be available to 50 000 users in the Sydney and
Melbourne areas; this, together with a promised
45M of bandwidth and free telephone
assistance, translates into excellent service.
Upon application users will be required to give
basic information such as name, address and
gender and according to Abbas Aly will be
selected in random fashion to be offered Free
Net membership. Looking toward the future,
Free Net plans to expand to other capital cities
and is considering a related model for the
enterprise market. As for the viability of the free
Internet model and Free Net’s ambitious first
year revenue prediction of some $40m, only
time will tell.
Trent Roberts
ACS AND COMPUTER ETHICS
The Computer Ethics Taskforce (CET) was
created in January 1999 as a body under
Economic, Legal and Social Implications
Committee (ELSIC) of the ACS Community
Affairs Board. It has a number of roles
including:
• facilitating discussion in wider ACS about
Computer Ethics;
• addressing the ethical issues associated with
the creation, development and management
stages of computing and information
technology, as well as the chosen uses of
these capabilities;
• contributing to the production of ACS
documents relating to Computer Ethics;
• collaborating nationally and internationally
with individuals and organisations with an
interest in the field of Computer Ethics.
Membership of the Computer Ethics
Taskforce
The Task Force is looking for representative
members from Branches. In order to become a
member of the Computer Ethics Taskforce
(CET), a person should be a member of the ACS
normally, and have a demonstrated interest in
the work of the Task Force.
Applications for membership of the Task
Force should be directed to Dr John Weckert,
the Chair of that body, jweckert@CSU.edu.au
with a copy to the Chair of ELSIC, Philip Argy,
PhiUpArgy@msi.com.au and the Director of the

Community Affairs Board, Andrew Freeman
FACS PCP, afreeman@pcug.org.au
If you are interested in discussing more
general matters related to the economic, legal or
social implications of information technology,
you are welcome to join the ELSIC e-mail list
hppt://www.acs.org.au/index-lists.htm
These discussions are held on the list called
acselsic-1. All members of the ACS, and others
with an interest in the work of ELSIC, are
welcome to join the list.
Subscribing to, unsubscribing from, or
getting information on, the acselsic-1 list can be
achieved by visiting the ACS e-mail lists’ web
page http://www. acs.org. au/index-lists. htm
After subscribing to the list you will be sent a
message explaining how the list works, and how
to unsubscribe should you wish to do so in
future.
AUSTRALIA-REPUBLIC OF KOREA
JOINT STATEMENT ON ELECTRONIC
COMMERCE
Cooperation between Australia and the
Republic of Korea in electronic commerce and
information technology will be enhanced under
a new set of common principles, the Minister
for Communications, Information Technology
and the Arts, Senator Richard Alston,
announced.
The joint statement setting out policy
principles and areas for future cooperation has
been endorsed by Prime Minister John Howard
and President Kim Dae-jung.
The statement records a joint commitment to
improving the international protections for
intellectual property, personal privacy and
consumer rights.
The joint statement provides the basis on
which to:
• promote a dialogue between the two Govern
ments on electronic commerce issues;
• build confidence with governments,
businesses and consumers in electronic
commerce;
• facilitate the establishment of a clear legal
framework for the information economy and
electronic commerce; and
• encourage technology transfer between the
two countries in the areas of information
economy and electronic commerce.
Agreement on this wide range of policy
approaches will enhance existing cooperation
between Australia and Korea at an international
level via APEC, International Telecommuni
cations Union and the World Intellectual
Property Organisation.
BRITISH COMPANY TO SUPPLY
SATELLITE NAVIGATION SIMULATION
EQUIPMENT
The Australian Department of Defence and
Global Simulation Systems Limited (GSS) of
Paignton, Devon, has signed a contract worth
almost £700,000 for GSS to supply a Global
Positioning System (GPS) satellite simulator.
The computer-based simulator will enable the
accurate replication of signals from the entire
constellation of 24 GPS satellites as they would
be ‘seen’ by receivers on earth or in space. The
simulator will also be able to replicate signals
from the Russian equivalent of GPS,
GLONASS, as well as many of the augmen
tation systems proposed for GPS.

The simulator will be installed in midFebruary 2000 at Salisbury, north of Adelaide,
South Australia, at the Tactical Surveillance
Systems Division of Australia’s Defence
Science and Technology Organisation (DSTO).
The contract was signed on behalf of the
Australian Department of Defence by Wing
Commander Tim Malone, visiting the GSS
facility in Paignton.
Managing Director of GSS, Nigel Wright
comments: “While this is one of our largest
single orders to date, we are delighted that
British-designed and built products are now the
de facto standard for satellite navigation system
testing. Most of the major companies in the
commercial markets, as well as military
organisations worldwide, now rely on GSS to
ensure their GPS-based systems are designed
and working effectively, allowing more people
to benefit from this technology.”
Extensive media publicity has recently been
given to the fact that, during the weekend, the
GPS week number rolled over to zero. GSS test
equipment is used to check that satellite
receivers are able to deal with just such an
event. For companies that had not made the
necessary tests, if their receivers had failed, the
consequences could have been severe.
In the worst cases, GPS receivers might have
stopped working - a big problem for shipping or
aircraft relying on GPS-based navigation, or in
military applications, for example. However, the
use of satellite test equipment such as that
from GSS, allows such risks to be
minimised.
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Wing Commander Tim Malone (left) and Nigel
Wright, managing director, GSS.
NEW TECHNOLOGY TRANSFORMS ANY
WEBSITE INTO A SECURE REAL TIME
E-COMMERCE SYSTEM IN MINUTES
Many small to medium businesses tend to
baulk at the cbst and the technical knowledge
required to set up an e-commerce solution for
their businesses. However, a new breakthrough
in secure real time e-commerce technology has
now been developed in Australia to transform
any website into an online ordering system in
minutes.
At the cutting edge of e-commerce
technology, By It Online Merchant Transformer
is compatible with any existing website located
on the Internet to give businesses access to a
fast, user-friendly, affordable and secure online
ordering and e-commerce solution. It also
processes credit card transactions in real(time
with more Australian banks than any other ecommerce system.
An existing website is transformed by
copying a single line of HTML code next to
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each product. This line of code is the key that
unlocks the entire e-commerce system. Once a
Merchant ID is obtained through any bank, real
time credit card payments can be made by
customers.
The system also utilises 1024 RSA
encryption, the highest legal level of encryption
in Australia, which provides a secure ordering
environment for customers.
If you would like to visit some of the first
websites to use Merchant/Transformer, try
www.iinet.net.au/~huggable
www. danbrewcoffee. com.au
www.davewood.com.au and
www.playmaker. com. au
Readers can transform their existing websites
into an e-commerce solution by pasting the
following line of HTML code next to each
product to access the LIVETRIAL gateway:
<A HREF=http://secure.BuyItOnline.com.
au/?prodname=BMWZ3&prodprice=94000.00>
Add To Order</A>
UNIVERSITY SETS THE PACE IN
CUSTOMER SERVICE
Monash University has launched new
computer facilities, which provide its students
with an unprecedented level of service and
equipment.
Students are given seven-day, twenty-four
hour access to hundreds of leading-edge PCs.
This is achieved by turning the student’s ID card
into a swipe card, which provides admittance to
the IT facilities. Once inside, the air condition
ing is activated and when the student leaves,
passive infra-red sensors trigger it to be
switched off.
“In creating the new computing facilities.
Monash’s Faculty of Information Technology
developed relationships with Leading Solutions,
Hewlett-Packard and Macquarie IT,” said the
Dean of the Faculty, Professor John Rosenberg.
More than 450HP Vectra VE 350 MHZ
computers with 17 inch monitors and loaded
with software to enable its connection to the
Monash network have so far been supplied by
Leading Solutions.
NSW AND ACT ELECTRICITY
INDUSTRY ANNOUNCES IT IS Y2K
READY
The Electricity Industry announced its Year
2000 readiness for the supply of electricity to all *
NSW and ACT customers. Analysis and testing
by the Industry shows current levels of
electricity supply quality and reliability
(averaging at 99.98%) will not be affected by
Year 2000 issues.
In addition to completing its analysis and
testing for the Year 2000, the Industry has also
successfully passed a number of critical trials.
These are real indicators of how it will perform
on the change over to the Year 2000.
These trial1: Include systems simulations, for
which clocks live been run forward to the Year
2000. They also include the successful
management of systems on critical dates
vulnerable to date processing issues. The first of
these was the change of 1 January 1999 and,
while disruptions: were experienced by some
industries overseas, the Electricity Industry
experienced none.

The Industry’s confidence that it will be
‘business as usual’ on the change over to the
Year 2000 also stems from the very nature of
electricity generation and supply, making it less
susceptible to major Year 2000 issues than other
industries and organisations and well equipped
to handle issues if they do arise.
All organisations within the NSW and ACT
electricity supply chain, including generation,
transmission and distribution operators,
participated in the Program and are members of
the Industry’s Year 2000 Working Groups. The
NSW Government is also represented on the
Group by the Ministry of Energy and Utilities
and the Office of Information Technology.
HELP IS AT HAND WITH MANAGING
RISK
The first of a new series of risk management
guidelines has been released, providing public
and private organisations with a means for
better fulfiling their management and corporate
governance objectives.
The two guidelines are part of a whole new
series of handbooks which Standards Australia
is developing to assist organisations with the
application of sound risk management systems.
All handbooks will complement and expand
on the requirements of the world’s leading risk
management resource, the joint Australian/New
Zealand Standard, AS/NZS 4360:1999, Risk
management.
The first of the handbooks provide valuable
guidance on risk financing as well as vital infor
mation on the fundamentals of risk
management.
HB 141:1999, Risk financing, follows on
from AS/NZS 4360:1999 by providing more
detailed information about risk financing
options, from buying insurance to internal cost
allocations for contingency plans.
A SIGHT FOR SORE EYES
Eye strain brought on by hours spent staring
into computer screens could soon be a thing of
the past - thanks to LG’s newly released series
of Flatron monitors.
LG’s perfectly flat range of screens make it
easy on the eye and with 100% picture
reproduction bring fantastic screen quality into
focus.
The Flatron features include integrating
antiglare coating and a high resolution screen,
which allows viewers to see perfect images
without tht usual surrounding glare. The 795FT
also featuics an absolutely flat picture tube with
enhanced anti-radiation and minimized light y
reflex. This technology ensures the sharpest
images available from monitors: '
INTERNET THE WINDOW TO WORLDFIRST WINE ‘CHALLENGE’
A new compact disc and Internet site have
removed much of the mystic surrounding
premium winemaking - and turned it into a
‘challenge’ which tests people’s wine-making
skills.
The CD and Internet site have a two-fold
purpose - the world-first launch of an inaugural
wine brand by Australia’s newest large winery,
and to lift the age-old veil of secrecy
surrounding wine-making.
The marketing concept comes with the
launch ol BRL Hardy Limited’s Stonehaven

wine brand - the first wines from the most
modern winery of its type and size in the
Southern Hemisphere.
Participants in the wine-making challenge
seek to ‘produce a Stonehaven trophy winning
Shiraz’ on a computer.
Stonehaven Wine’s Brand Manager, Mr Marc
Allgrove, said the CD and Internet challenge
was the first concept of its type in Australia and
had added another dimension to Australian wine
marketing skills.
The wine challenge is accessible on the new
Stonehaven
website
(www.stonehaven
vineyards.com.au) and an interactive Stone
haven CD associated with the launch of the new
wines.
Both the website and the CD contain
information on all aspects of Stonehaven,
including its history, the winery’s technology
and wine brand notes.
The CD has a virtual tour of the winery and
vineyard with audio and video accompaniment.
EXIGENT SECURITY ON DISPLAY AT
WORLD E-COM
Exigent Electronic Commerce will display
their latest products at World E-Com, the
executive briefing for global e-commerce
strategists at Burwood Convention Centre,
Perth, Western Australia in November.
The company has licensed the encryption
software of RSA, an internationally recognised
leader in the encryption industry, which is used
to provide far greater security.
Robert Paterson, who specialises in
encryption security with Exigent, said this
system allows encryption key sizes up to 2048
bits as opposed to the 48 bits US companies are
allowed to export.
Exigent offers expertise in Internet-based
products that allow clients to deliver all kinds of
information to their target audiences. These
include a back office administration product,
Request Server, which allows for the
centralisation of enterprise reports and flexible
delivery formats to standard printers and PDF
documents via email; and WebWrapper, which
enables dynamic and seSure web page delivery
interfacing with Oracle’s/Application Server.
This simplifies application development,
shifting focus to application content.
NOVELL ISSUES ADDITIONAL Y2K
UPDATES
Continuing its efforts to help customer
organisations worldwide ready their networks
for Y2K, Novell Inc. has announced additional
updates have been posted for select Novell
products on its Year 2000 web site.
In an effort to make the transition into the
new millennium as smooth as possible for its
customers, Novell has continued to test its
directory-based products during the past three
years for Y2K compliance in a variety of
customer environments and configurations.
Novell encourages customers to evaluate and
install the latest available updates by accessing
Novell’s Year 2000 web site at:
http://www. novell. com/year2000
Novell’s Year 2000 web site also includes a
Y2K e-mail subscription list. Currently, more
than 80,000 Novell customers subscribe to the
e-mail list and receive notification when critical
Y2K information surfaces.

