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who implicitly assumed much of the traditional office model. Designers were
"automating a fiction" as Beau Sheil (1983) so aptly put it.

. Such systems have now been admitted as failures (Lyytinen & Hirschheim,
1987). Researchers and practitioners are beginning to appreciate the inherent
complexity of supposedly 'routine' tasks and the difficulty of capturing the tacit
knowledge and "day-to-day" informal practices of office workers. More recent
studies, performed by anthropologists and sociologists, have emphasized the rich
nature of many allegedly 'routine' activities in the office and the complex pattern of
decision-making and negotiation engaged in by co-workers, even at relatively 'low'
positions within the organization (Wynn, 1979; Suchman, 1983; Gerson and Star,
1986), Suchman (1983) gives a concise account of this discrepancy between the
office procedures that supposedly govern office work and the practical action
carried out by office workers. She notes: "the procedural strilcture of organizational
activities is the product of the orderly work of the office, rather than the reflection
of some enduring structure that stands behind that work." It is not that office
procedures are irrelevant, it isjust thatthese procedures are constituted by a number
of activities, often requiring negotiation with co-workers, the result of which can be
interpreted as performance according to procedures.

The 'informal' interactions that take place in the office thus not only serve
important psychological functions in teI,TIls of acting as a human support network
for people, for example, providing companionship and emotional support, but are
crucial to the actual conduct of the work process itself. Evidence for this is apparent
when workers "work-to-rule", Le.. perform exactly as specified by the office
proce,dllreSj no more and no less.. The result is usually that the office grinds to a
halt very quickly!

So, what does this imply for the design of office support systems? Building
computer systems where work is seen as simply being concerned with "information
flow", and neglecting the articulation work needed to make the "flow" possible, can
lead to serious problems. Computer-support of cooperative work should aim at
supporting self-organization of cooperative ensembles as opposed to disrupting
cooperative work by computerizing formal procedures.

In the same vein, Robinson in his paper on "double-level languages" (1989)
states that a CSCW application should support at least two interacting "levels of
language". In addition to-the naked functionality of the CSCW application, the
system should.have facilities that allo\~.; users to freely· negotiate task allocation and
articulation. That is, the system should provide multiple alternative channels of
interaction. As an example of a system providing a simple, yet effective, alternative
channel for cooperative task articulation, Robinson cites the GROVE system
developed by MCC (Austin, Texas) in 1988. Basically, GROVE is a multi-user
outline processor, allowing multiple users to cooperate on drafting a common text.
In addition to the interactions· visible through the ongoing online textual
modifications, the users could talk to each other about what was going on, and
why, by means of a voice link. In the terminology suggested by Robinson, the
voice link provided "the second level of language". Robinson' s insightful remarks
are worth quoting here:

"It can be said that any non-trivial collective activity requires effective communication that
allows both ambiguity and clarity. These ideas of ambiguity and clarity can be developed as the
'formal' and 'cultural' aspects of language as used by participants in projects and organizations.
'Computer support' is valuable insofar as it facilitates the separation and interaction between
the 'formal' and the 'cultural'. Applications and restrictions that support one level at the
expense of the other tend to fail. The fonnal level is essential as it provides a common
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reference point for participants. A sort of ~external world' that can be pointed at, and whose
behavior is rule-governed and predictable. The cultural level is a different type of world. It is an
interweaving of subjectivities in which the possible and the counterfactual are as significant as
the 'given'. The fonnal level is meaningless without interpretation, and the cultural level is
vacuous without being grounded."

We can utilize this distinction when we analyze other CSCW applications. Take,
for example, the Co-ordinator mail system developed by Flores and Winograd
(Winograd, 1986). In his analysis of this system, Robinson (l989) notes. how
some reviewers have criticized the system because it forces people to be explicit
about their commitments in their messages. But, he comments, and we concur:

"There is no objection to making 'explicit and textual' a dimension of communication. Indeed,
In general, such separations of 'fonnal' and 'cultural' levels are seen as creative and desirable.

. . The Co-ordinator falls down, not because it has a fonnalised ('textual') dimension, but because
it has excluded, marginalised,and even illegitimised the 'cultural' dimensionof conversation.
Unless these two levels interact, fruitful co-operation will not happen."

Or, take the early CSCW project management support tool XCP (Sluizer and
Cashman, 1984). In the words of its designers, .

."XCP is an experimental coordinator tool which assists an organization in implementing and
maintaining its procedures. Its goal is to reduce the costs of communicating, coordinating and
deciding by carrying out fonnal plans of cooperative activity in partnership with its users. It
trackS, prods, and manages the relational complexity as captured in the formal plan, so that
human resources are available for more productive tasks. [...] An important effect is that XCP
encourages an organization to clearly define fonnal procedural obligations and relationships."

It would appear that XCP assumes that what people do in many work settings is
to follow procedures. No wonder the authors note the difficulty involved in
developing and "debugging" the formal protocol. The generalization of such an
approach to a wide rID;ge of office situations seems unrealistic. It too appears to
exclude the "cultural" dimension of task articulation.

3.2. Sharing an Infonnation Space

How to support a shared information space is one of the core problems for the
CSCW field. This issue predates computer technology; it is fundamental to
cooperative work, although the problems are aggravated by the increased scope and
intensity of cooperative work relations facilitated by computer systems. As
observed above, cooperative work maybe conducted in a distributed and indirect
way~ and because of that, computer systems meant to support cooperative work
must support retrieval of information filed by other workers, perhaps unknown, in
another work context, perhaps also unknown. In· addition to that,even work
conducted collectively and directly may require the interaction of people with
multiple goals of different scope and nature as well as different heuristics,
conceptual frameworks, etc. This gives rise to a series· of problems, quite apart
from the technical problems of concurrency control etc. in multi-user applications
(cf., e.g., Greif and Sarin, 1987; Stefik et al. 1987). We give a brief account of
some of these problems below.

First, people prefer different problem solving strategies or heuristics.
Accordingly, decisions bear the stamp of the strategy applied in reaching the
decision. They are the result of biased reasoning. In cooperative decision making,
then, which we regard as the norm in even supposedly 'routine' office work,
people discount for the biases of their colleagues; This point Was brought home
very eloquently by Cyert and March in their classic study (1963):
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"For the bulk of OUT subjects in both experiments, the idea that estimates communicated from
other individuals should be taken at face value (or that their own estimates would be so taken)
was not really viewed as reasonable. For every bias, there was a bias discount."

Thus cooperative decision making involves a continuous process of assessing
the validity of the information produced by colleagues. In cooperative work settings
involving discretionary decision making, the exercise of mutual critique of the
decisions arrived at by colleagues is mandatory for all participants. In order to be
able to assess information generated by discretionary decision making, each
participant must be able to access the identity of the originator of a given unit of
information. That is, a shared information space must be transparent. Problems of
information-ownership and the responsibility for its upkeep and dissemination to
others, have i:>een neglected in much of the information systems literature, though
the work of Nurminen and his colleagues on Human-Scale InfornlationSystems
partly addresses this important issue (see Hellman, 1989, for some information on
this framework). .

~~cond, decisions are always generated within a specific conceptual framework,
as answers to specific questions. Thus knowledge of the perspective applied by the
person in reaching a decision and producing information is indispensable to
colleagues supposed to act intelligently on information conveyed to them.
Accordingly, in addition to the task-related information being conveyed (the
message itself, so to speak), a shared information space must provide contextual
knowledge of the conceptual frame of reference of the originator. Thus, a
computer-based system supporting cooperative work involving decision making
~hnuld enha-nce the abilitv of cooneratinll workers to interrelate their nartial and
~-------_.. ----. _.- - '.1 .- .. ~ . O' - _.. -- - ---- • -_._.. s; .... -_ ... -_ .. _.

parochial domain knowledge and facilitate the expression and communication of
alternative perspectives on a given problem. This requires a representation of the
problem domain as a whole as well as a representation, in some form, of the
mappings between perspectives on that problem domain. Again, we are not very far
along in understanding how to build in such properties into our systems, despite
the converging evidence that these kinds of supports are required by people. To
summarize, then, data-bases for cooperative decision making must be transparent in
terms of the identity of the originator of information and the strategies and
perspectives applied in producing the information.

Yet a third problem, albeit one that has had some public discussion, has been the
DresuDDositioIi amonlr manv desilrners of information systems that infonnation is
.Jl, ..i. ..i. ;;",.;.-. '"'" .; . - . -- - . . -- - .

something innocent and neutral. This view implied that to design an information
system for a company one needed only to consider the data flows and files existing
in that company. Consequently, a common data base containing all the relevant data
from different parts of the organization, providing managers with a unified data
model of the organization, was believed to be attainable. In the words of Ciborra
(1985), hard reality has condemned this idea to the reign of utopia. In fact, the
conventional notion of organizations as being monolithic entities is quite naive.
Organizations are not perfectly collaborative systems. Rather, the perspective on
organizations that views them as a mixture of collaboration and conflict, overt and
covert, appears to be more illuminating and have greater explanatory potential than ..
the traditional 'rationalistic' account. We view organizations as a coalition of
individuals motivated by individual interests and aspirations and pursuing
individual goals (Cyert and March, 1963). Accordingly, in organizational settings
information is used daily for misrepresentation purposes. Most of the information
generated and processed in organizations is subject to misrepresentation because it
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has been generated, gathered and communicated in a context of goal incongruence
and discord of interests and motives~

On the one hand, the requirement of transp,arency is amplified by this
divergence. That is, knowledge of the identity of the originator and the situational
context motivating the production and dissemination of the information is required
so as to enable any user of the information to interpret the'likely motives of the
originator. On the other hand, however, ,the requirement of transparency is
moderated by the divergence of interests and motives. A certain degree of
opaqueness is required for discretionary decision making to be conducted in an
environment charged with colliding interests. Hence, transparency mUSt be
bounded. The idea of a comprehensive, fully transparent databaseis not realistic. A
worker engaged in cooperative decision making must be able to control the
dissemination'of information pertaining to his or her work: what is to be revealed,
when, to whom, in which form?

These realities of organizational life must be investigated seriously if CSCW is
to be turned from a fascinating laboratory research activity' into ~m activity
producing useful real worlq systems. By flatly ignoring the divetsityand discord of
the 'goals' of the participants involved, the differentiation of strategies, and the
incongruence of the conceptual frames of reference within a cooperating ensemble,
the proponents of the prevailing 'group work' oriented approach to CSCW evacie
the problems of a shared information space. Instead, they tend to focus onihe
technical problems of multi-user systems, tha~ is, they also can be viewed as
l.I1timatelyaccepting a technology-oriented approach to the problem, with its
concomitant limitations.

3.3. Designing Sodo-technical Systems

The issue of changes in organizational life caused by technological developments
has a long history. By changing the allocation of functions between humans and
their implements, changes in technology induce changes in the work organization.
Roberts' "self-acting mule" (1830), for instance" performed the functions of
directly controlling the spinning operations. Because of that, the skilled spinners
could be removed from cotton manufacturing and be replaced by semi-skilled
operators. The "self-acting mule"induced the transitionto the work organization of
the modern factory. .' .'.

Because of its flexibility, the computer is ai1 agent of orgcui.izational chcui.ge par
excellence and, hence, designing computer-based systems for cooperative work

, settings is like writing in water. By careful analysis and design, the information
system may be designed to match the current social structure ofthe labor processes.
But this change of technology, in turn, induces a change of the social structure of
the labor processes. This has been the bitter experience of a plethora of office
automation projects and installations, designed to match the traditional allocation of
tasks in the office. The Office Automation experience has unequivocally
demonstrated that thepotentials in terms of productivity, flexibility, product
quality, etc. of information technology in the office cannot be realized without a
con:esponding change in the allocation of tasks among staff. (Hammer, 1984;
Skousen, 1986; Hedberg et al., 1987; Schmidt, 1987).

.To an extent, any software application project involves the design not just of a
technical subsystem, but it also embodies - implicitly if not explicitly - assumptions
about how this system will be used within organizations. The' system is an
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organizational change agent. That is, knowingly or unknowingly, the designer doe~
not merely design a compu'ter system. What is being designed is, a 'work
organization. Some researchers and designers acknowledge this. For instance,
Winograd (1986) notes:

"Every time a computer-based system is built and introduced into a work setting, \.he work is
redesigned - either consciously or unconsciously. We cannot choose to have no impact, just as
,,#e carlI~<;>t cpose tobe outside oCa perspective,:We can make conscious choic:;esas to ~hic~

, ones to follow ~d what consequences we anticipate." ',' , '

"Wl1en~e"~e, a,ddressing, 'the, task of .cl~signing computer-based systems to
s:uppoit cooperative work, howeyer, we need to understandi;mp, control far better
the inte,racti~n'l?e~weentechnique and work organi~ationthan has here!ofoI;e~en
the clis~ (see'alsoBfXlker ~t aL~ 1988). The 01<:1 prOblems o(fittin'g technol6gyiIl~O

the wdrk:placehave ~come ~ute for CSCW~',' " ' " '
, First, when we move' from narrow domains and start todi~c;uss coinput~r

support ~orthe coordination and control of a large portion ofeverYday ..worigJlace
acti.vities" the assumptions abol.1t the use situat~onsurface as more "and more
important variables. An,adequate understanding.of what is really going ,~n in th~
-wor;kplace, (see sections ~.1 and 3.~) becomes crucial to acceptance and use of
t~ese systems"

Second, if we are to design really. usable sy~tems to support cooperative work
we need to develop a theoretical framework that will help us understand the
complex interactions between the technical subsystem, the work organization, and
the requirements of the task environment. To design CSCW'systems designer.s
must analyze the target organizations in order to come up with answers to such
questions as: What are the reasons for this particular task allocation? Can.it be
attributed to customary privileges or prejudices? Is it imposed by labormarket
'agreements? Is it required by law? Or is it required by the customer, e.g" to ensur,e
specific quality requirements? Can it be attributed to the technical resources at hand
in the given case; Can'it be attributed to the available facilities for inforination
retrieval or tommunication,for instance? And so forth. In short, can and should the
current task allocation be changed by design? , '

Thus. we belIeve 'that desi2:ners of cscw annlications must 'be able to
disti~~fsh'analytically then1Ultit~deof fOffi1s of soci~finteraction that play a part in
shaping work organizations in any real world work setting, for example: '

• The rorms of interaction in the labor process itself as determined by the
natural and technical resources available, "

• The organizational setting of the interaction.
, • ' The customary privileges and prejudices of task allocation.
• Institutional fOffi1s of expt:essing and regulating conflicts of interest, etc.
•. ';I'he fOffi1~ ,of social control in the work place.
• The fOffi1s ofallbcation of power and authority.
• The impact of the function ofthe enterprise in the socio-econ6mic syStem at

large. '

., Th~ impact ofthe structure and state of the labor market.
And so forth.
The requited' theoretical frameWOrk that would help analysts and designers 'to

deal with these issues, however, is not imminent (see Sc,hmidt, 1988, for an initial
assault on the problem). As pointed out by Roward (1988) the CSCW field is in
short supply of detailed studies on the effects of current generationCSCVI systems
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on the nature of work processes. Thus, we need to perform more detailed empirical
studies, as well as design incremental modifications to existing systems' and
observe their effectS.' '

4. Conclusion
in his plenary address to CSCW '88, the psychologist pon Nonnan gave a number
of examples of the primitive level of present-day interfaces to computer systems.
This was in the conteXt of the individual computer user. Without wishing to be
defeati~t, Norman: the'n amusingly noted the lack of knowledge that existed
currently with. respect to group processes and cooperative cognition, arid cautioned
against excessive optimisin in designing successful computet systemsto support
cooperative working. His admonishments are worth noting. At the same time,
ap'pli~a:tiorts are being developed for cooperative work settings and pr04ucts 'are
being shipped. Without a resolution tO,or, at least, an attempt to come to grips

____with; the kinds of problems iriherent in des~gningfor CSCW applicatioll~ identified
in this papert the likelihood for success is minimal. The challenge to designers in
the'fieldis large, as'we still have not done enough to evaluate the impact of our
early systems in this area. Thus there is ample work for both the impletri~mtersand
the social scientists concerned with these issues! '
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