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ABSTRACT

Workflow technologies present aproblem for CSCW. Onthe
one hand, they are perhaps the most successful form of
groupware technology in current use; but on the other, they
have been subject to sustained and cogent critiques, particu-
larly from perspective of the analysis of everyday working
activities. Thisleadsinevitably to the question: in the face of
these critiques, just why and how do workflow technologies
prove effective? This paper suggests that part of the solution
lies in the fact that workflow technologies play more than
one role in organisations, and that, in fact, the success of
workflow technologies may have little to do with the typical
relationship of those technol ogies to the accomplishment of
everyday work. On the basis of the notion of adual role for
workflow technologies, | lay out a framework for consider-
ing the design and analysis of workflow systems that may
help to bridge between these two roles.

INTRODUCTION

For better or worse, workflow technol ogies have become one
of the most successful genres of systems supporting cooper-
ative working. Workflow technology emerged not least from
early research in the then-nascent field of Computer-Sup-
ported Cooperative work, as represented by Winograd's
research on the language/action perspective (Winograd,
1986; Winograd and Flores, 1986) and the family of prod-
ucts that it engendered. Subsequently, with the popularity
first of Business Process Reengineering and later of the
Internet (and “intranets’), workflow technology became the
dominant paradigm for “groupware” in everyday commer-
cial computing practice.

If workflow technology is CSCW’ sfirst child to reach adult-
hood, adolescence was anything but easy. From the earliest
developments, workflow technologies have been subject to
sustained theoretical and practical critiques. In particular,
practitioners of the equally paradigmatic “situated action”

perspective on the practical accomplishment of collaborative
activity have been vocal critics of the workflow stance. They
have argued that workflow technologies, rooted as they are
in predefined formal descriptions of working processes, are
fundamentally in opposition to their orientation to the
sequential organisation of work as an improvised, moment-
by-moment accomplishment (as well as being politically
guestionable, to boot). As the years have passed, and the
arguments have raged back and forth, little compromise has
been sought and little afforded.

It isnot my intention, in this paper, to attempt to pour oil on
those troubled waters, nor to chart a new channel through
them. Elsewhere, with various colleagues, | have argued for
a perspective on workflow technology which introduces a
greater separation between process description and actual
work, and which frames workflow systems as a coordinating
technology that mediates between these two levels (Bentley
and Dourish, 1995; Dourish et a., 1996). In this paper, how-
ever, my goal is to step back and consider more generaly
what workflow technology actually does.

This might seem to be a naive, or unnecessary, question.
Surely we al know what workflow technology does? After
al, we have plenty of examples of workflow systems in
action. | will argue that our consideration of workflow tech-
nology in action is generally based on only a partial view of
what the technology is doing. Drawing on an earlier ethno-
graphic investigation of the use of a workflow system in a
particular organisation, | will argue that workflow technolo-
giesplay adual role, and that, in considering them, we must
take each role into account. On the basis of this, | will reflect
on aframework to guide the assessment and design of work-
flow systems.

WORKFLOW TECHNOLOGIES

The term “workflow” covers a wide range of potential sys-
tems, including systems for email processing, forms
management and document routing, in addition to more
familiar systems from the CSCW literature. It isworth being
clear about precisely the range of systems that will be of
interest here.



For the purposes of the discussion presented here, | take the
fundamental, constitutive component of a workflow system
to be a process representation that drives the functioning of
thesystem. A “process’ isaset of tasksto be performed, per-
haps entirely by people or a least with some human
involvement, and some form of ordering amongst them. A
process representation isan explicit computational represen-
tation of this process. So, | do not take a programming
language compiler to be aworkflow system; although it may
have a representation of tasks (such aslexical analysis, opti-
misation and code generation), these are tasks for the system
itself to perform, rather than user tasks to be coordinated.
Similarly, | do not take, for instance, Sepia (Haake and Wil-
son, 1992) to be a workflow system; although it supports
various phases of awriting process through its use of differ-
ent tool spaces, it does not explicitly represent that process.
Examples of workflow system, by this definition, include
Milano (Agostini et al., 1997), Action Workflow (Medina-
Moraet al., 1992), Regatta (Swenson et a ., 1994), and Free-
flow (Dourish et al., 1996)™.

In this section, | will outline some of the current issues sur-
rounding workflow technologies and their application. | will
then go on to review an ethnographic study of a workflow
system in action, which will help to locate these issuesin a
larger frame of workflow in use.

Arguments in the Case “For”

Proponents of workflow technology observe that common
patterns of interaction in collaborative work, such asrequests
for information, commitments to perform tasks, approval s of
activities and so forth, operate across a wide range of pro-
cesses and congtitute, essentialy, a “grammar” of action.
Specific processes, such as processing a travel request, ful-
filling a product order or reviewing a paper for a technical
conference, can be described according to this grammar. A
specific workflow application, then, will encode a specific
organisational process according to that grammar. Theterms
of the grammar vary from system to system. At its most
primitive, the grammar might involve a notion of “tasks’
(components of a larger process), the transitions from one
task to the next, and the groups of people who can perform
each task (often through an intermediate notion of “role”). A
higher-level grammar might offer the ability to describe the
task according to more abstract notions of, for example,
commitments and negotiations, or might even encode these
into the very notion of task.

Managing a collaborative process according to a process
description, proponents argue, provides a number of bene-

1. Although it will not be immediately relevant to the argument to
be presented here, it is worth noting that these are all generic
workflow systems, that is, frameworks within which specific
workflow applications can be generated and/or executed. It will
not be necessary, here, to distinguish between workflow “ systems”
and workflow “applications”’.

fits. Most particularly, it alows the computer to manage or
take over the complex issues of coordination and negotiation
between individuals; individual users can concentrate simply
on the performance of the activity, and not on its coordina-
tion. Using roles, at the same time, allows the work to be
evenly distributed across an organisation as appropriate,
affording the efficient use of scarce human resources.

Workflow technologies became particularly popular when
coupled with Business Process Reengineering (BPR). BPR
is an approach to business management which seeks to
improve organisational efficiency by taking a holistic view
of the activities of the organisation from an explicitly pro-
cess-based perspective. BPR advocates the use of this
process perspective to “reengineer” or radicaly realign
organisational practice; and it uses workflow systems as an
enabling technology for introducing process-based
approachesinto practice. Thus, advocates of BPR have often
become advocates of workflow, since workflow technolo-
gies are their means of effecting organisational change.

Arguments in the Case “Against”

For as long as they have been an active area of CSCW
research and practice, workflow technologies and their
underlying theoretical orientations have been subject to per-
sistent critiques, originating particularly in sociologica
investigations of the structure of everyday action, and the
“situated action” perspective common to CSCW research. A
variety of problems have been raised with the workflow per-
spective; | will outline three here.

The first objection concerns the account of work that pro-
cess-based systems offer. Workflow critics object that the
process-based descriptions that workflow systems embody
are based on a notion of uniform, repetitive, routine work,
performed the same way time after time. The process that the
workflow system embodiesis like a program to be executed
each time the work isto be performed. However, they argue,
ethnographic studies of work, even the supposedly “routine”
work of business processes, has revealed that the sequential
organisation of activity is an ad hoc, improvised affair
(Suchman, 1985; Button and Harper, 1993).2 While forma-
lised procedures may be useful as a resource in the
management of activity, or even as adescription of activity,
they have no generative function in organising behaviour.
The regimentation of process-based workflow systems
stands in opposition to the observed fluidity of working
activity.

A second criticism has attacked the theoretical foundations
on which workflow systems are based. A number of current
workflow technologies are theoretically founded in Speech

2. Thisisnot to say, of course, that workflow systems are not
based in observations of work, of their own sort. Randall et al.
(1995) discuss the relationship of ethnographic investigations of
work to those of BPR.



Act theory, and the notion of “Conversation for Action” as
originally developed, in this application, by Winograd and
Flores (1986). Criticssuch as Button (1995) have argued that
Speech Act Theory is, itself, flawed on a number of counts
as an appropriate theoretical foundation on which to build a
model of conversation or linguistic behaviour. These critics
typically focus their attention on the irreconcilability of
speech act theory’s explicit, stable and abstract categorisa-
tion of utterances with the situated, indexica and
circumstantially contingent nature of linguistic action.

The third criticism is more political in nature. Suchman
(1994) takes as her starting point the observation of the
power wielded in categorisation and naming:

“ systems of categorization are ordering devices, used to orga-

nize the persons, settings, events or activities by whom they

are employed or to whom they refer.” (p182)
It follows, then, that the categorisation of actions that lie at
the heart of aworkflow design, in the creation of process rep-
resentations, must be seen in the context of a set of peopleto
whom they refer, and whose work is to be ordered by them,
for some set of purposes. To the extent that a process repre-
sentation presents a “cleaned up” view of the world that
strips away irrelevant detail to revea the essence of the
work, the question must be asked, to whom are these details
irrelevant? Who defines the essence?

The Conundrum

As| intimated above, it is not my goal, in this paper, to take
aposition in this debate. Instead, what motivates this paper
is asimple question: why is workflow technology commer-
cially successful? There can be no question that, however
long the debate proceeds in conference presentations, panel
sessions, and later over drinks, workflow technology contin-
ues to be deployed and used. It is, arguably, one of the most
successful form of technology to have emerged from
research in CSCW. Does it mean that the critiques are
invalid? If so, how? If not, then how can that be?

A WORKFLOW SYSTEM IN USE

Tolook for answers, | will turn to an ethnographic investiga-
tion of the use of a workflow system in a commercial
organisation. This is the study of Establishment Printers,
reported first by Bowers, Button and Sharrock (1995). Since
this study has been described before, | will give just a brief
outline here, beforeturning to the particul ar feature of the sit-
uation on which | wish to concentrate.

Bowers, Button and Sharrock report on the use of a work-
flow system (caled PF2) in an organisation called
Establishment Printers, or EP. EP runs a number of large
production printing facilities, as well as running print facili-
ties located at directly at client sites, through an
“outsourcing” arrangement.

In anumber of their sites, aongside existing traditional print
technologies such as offset lithography, EP is experimenting

with the use of very high-end digital printing and repro-
graphic devices. These machines are built around digital
processing components and can be connected together on
digital networks, accessed via networked computer systems,
and so on. For EP, this offers the opportunity to electroni-
cally receive and distribute jobs and manage their printing
service.

The computational nature of these devices implies that the
printing devices can do more than simply print. Software can
be loaded onto these machines to interact with system inte-
gration, job management, accounting and inventory software
systems. PF2 is one such system. It was designed explicitly
to manage print shop activities, and its hardware and soft-
ware can interact directly with the digital reprographic
machines. Print shop workers can interact with PF2 through
“shopstations” available on the shop floor, and they use these
stations to update the system with information about jobs in
progress, such aswhich job it is, who isworking on it, what
its requirements are, what materials have been consumed or
wasted, and so forth.

Bowers, Button and Sharrock report a number of problems
encountered in the deployment of PF2 at EP. They detail a
range of waysin which PF2 interfered with the ability of the
shopfloor workers to manage the flow of work through the
printshop. “Managing theflow” , in thiscase, involvesacare-
ful regularisation of the working activities of the print shop
so asto avoid both lulls and backlogs. For example, when the
operators know that a regular job will soon come up, they
may figure this into their plans for alocating jobs to
machines, and begin the regular job ahead of time so as to
take advantage of machine time that might otherwise be
wasted. PF2, however, cannot allocate a job number before
the job is actually submitted, and without a job number it
cannot proceed. “Jumping the gun” may alow the print
workers to manage their activities evenly, but it is not an
activity that PF2 supports. Similarly, PF2 canhot accommo-
date individual workers performing two different jobs at the
sametime, or overlapping the different stages (such as print-
ing and finishing) of a single job, even though these are
common proceduresthat they employ to even out the flow of
work through the print shop. Nor can PF2 represent the fact
that multiple workers might be working together on asingle
job. PF2will disallow such actions, and so interfereswith the
workers' ability to manage the smooth flow of work through
the print shop.

At thedifferent sitesthey studied, Bowersand his colleagues
observed a variety of responses to these problems. These
included technical workarounds (such as fictitious worker
identifiers that could be used when one person worked on
two jobs, or facilities in PF2 that allowed multiple jobs to be
processed together as a “gang’), and administrative
workarounds (such as maintaining records on paper, and
then resolving these with the electronic records stored by
PF2 later). Workarounds such as these were necessary to



address the persistent and serious problems that PF2 intro-
duced if the print shop was to function at al.

A Second Role for PF2

As can be seen from this discussion, the use of workflow
technologies was problematic at EP. PF2 interfered with the
organi sation of work on the print shop floor, and necessitated
the development of a variety of dodges and workarounds in
order to get on with the primary goal of getting the job done.
We might therefore ask the question, in the face of al this
adversity, why was PF2 still in use? The system was surely
aproblem for the print shop workers, since itsimpoverished
model of the work of the print shop floor interfered with the
ways in which they organised their work. At the same time,
it was surely a problem for the print shop management, since
it lowered productivity, resulted in more overtime and inter-
fered with the organisational goal of getting the maximum
value from the print machines. This being the case, why was
it still in use?

The reason that PF2 was gtill in use at EP was, at heart, sm-
ple; the use of PF2 was contractually mandated by EP's
customers. The use of PF2 to manage the processwas alegal
stipulation. In those sites discussed by Bowers, Button and
Sharrock, EP was managing dedicated printing facilities run
on behalf of (and often in the premises of) other organisa-
tions. Those organisations, as part of their contract with EP
to “out-source” their printing needs, required EP to use PF2
to manage the process.

The reason for this stipulation was that, on the basis of infor-
mation collected from the reprographic machines on which
it was running, PF2 could produce monthly reports on the
activities of the print shop, detailing the number of hours
worked, the jobs performed, the resources consumed, and so
forth. The host organisations who had out-sourced their doc-
ument production work to EP wanted to be able to ensure
that EP was managing the job efficiently and appropriately,
and would do thisthrough the reportsthat PF2 generated. So,
while, on the one hand, the print shop managers would find
PF2 troublesome and struggle with the ways in which it
interfered with the efficient management of the print shop,
they would find at the same time that PF2 was an absolute
requirement in that, without it, they could not maintain their
relationship with their customers. So, on those occasions
when print shop workers would work around the features of
PF2 so that they could get the job done, someone would
often have to go back, later, and retroactively process the
information in such away that PF2's monthly report would
provide an adequate and readable account of the work of the
print shop, eliminating fictitious workers and those other ele-
ments of the “coping strategies’ the print workers had
developed.

Although this effort was necessary to meet their contractual
obligations, the use of PF2 as aview of thework of the print
shop also served EP' sinterests. They believed that their cli-

entsfailed to understand what was their jobs entailed, and so
valued the use of PF2 as away to convey this.

In other words, PF2 served two rolesfor EP. Itsfirst rolewas
to manage the work of the print shop floor, ensuring that
activities were carried out in the correct sequence and man-
aging their coordination. The problems concerning the
implementation of PF2 in actual everyday use that are
detailed by Bowers and colleagues relate to the use of PF2in
this role. At the same time, PF2 also acted as a means by
which the print shop could account for its own activities. It
was a device whereby the multifarious activities of the print
shop could be regularised, regimented and organised for
inspection by the client organisation. In this second role, PF2
was considerably more successful.

THE DUAL USE OF WORKFLOW TECHNOLOGIES

So, in order to understand the success of PF2, or at least its
persistence, we have to understand both the roles that it
played in this organisation. It acts— at one and the sametime
—both as a coordination technol ogy and as an organisational
accounting device.

Traditional approaches to workflow technology have prima-
rily emphasised this first role. Workflow systems, as
technical artifacts, have largely been understood in terms of
their coordination function, and their aim to relieve the user
of the “burden” of coordination. As such, their design,
deployment and evaluation have largely been conducted in
those terms. However, particularly in the face of the “situ-
ated action” critiques, an analysis purely in terms of this
coordinative function leaves us at something of a loss to
explain the success of these systemsin many settings.®

Organisational Accounting Devices

The second role of workflow systems, what | refer to here as
as organisational accounting devices, is one that Suchman
(1993) has classed under the umbrella of “technologies of
accountability.” Accountability, in this case, has a very spe-
cific meaning.*

The concept of “accountability” is central to the eth-
nomethodological perspective, as developed in the work of
Harold Garfinkel (1967). Ethnomethodology is concerned
with the common-sense methods and understandings by
which practical socia action is accomplished. Garfinkel's
goal was to reorient sociological reasoning, moving away
from traditional models which framed socia action in terms
of nebulous social rulesthat governed the socia organisation
of activity. Ethnomethodology’ s observation was that these

3. Thisisnot to say that al critiques have been formulated in these
terms; | shall return, later, to the relationship between Suchman’s
critique of workflow and the perspective of organisational
accounting devices.

4. Suchman actually means “accountability” in both this technical
sense and in the sense of fiscal accounting, but it is the technical
meaning that is relevant here.



social rules were actually the outcomes of social action, not
the motivation for it. Consequently, in this respecification of
the subject matter of sociology, Garfinkel also turned eth-
nomethodology’s attention away from abstractions such as
class, capital and economy, and towards the mundane
accomplishment of everyday practical social action. Hiscon-
cernwasto find how, within the structure of thisactivity, one
could find the genesis of stable social order.

One of Garfinkel’s key insights is that the means by which
sequential activity is organised and the means by which itis
recognised are one and the same. What this meansisthat the
sequential organisation of activity contains, to anyonewhois
ableto seeit, the means to understand just what that activity
is. Garfinkel refers to this as the “accountability” of action,
making it available to others:

“When | speak of accountable|...] | mean observable-and-
reportable, i.e., available to members as situated practices of
looking-and-telling. | mean, too, that such practices are an
endless, ongoing, contingent accomplishment; that they are
carried on under the auspices of, and are made to happen as
events in, the same ordinary affairs that in organizing they
describe” (Garfinkel, 1967:1).

So, the accountability of action residesin theway that it ren-
dersthat activity as*“ observable-and-reportable’. We usethe
term “accounting device” to describe a scheme or mecha
nism by which such accountability is achieved. Bittner
(1965) has discussed the application of ethnomethodological
perspective to organisations; we use the term “ organisational
accounting device” to describe ameans by which the activity
of an organisation can be made accountable. We will explore
Bittner’s concerns in more detail shortly.

First, though, what does it mean, to say that process descrip-
tions serve, as in the case of PF2, as organisational
accounting devices? It means that the process description
furnishes, to those who must offer an account of the organi-
sation’ s activity, astructure within which that activity can be
made sensible. It regularises and describes the work of
“being” that organisation, so that the multifold activities of
the organisation can be described as contributing to that
organisation’s function. Let me set out some specific fea
tures of this.

Thefirst significant feature is the way in which the account-
ing device organises a view of the activity itself. It is not
simply that the process description shows what is going on,
although that is clearly important. What is particularly sig-
nificant here is that the process description shows that what
is going on is the work of being the organisation. That is, it
says not simply “job A is being processed on machine M,
and job B has been completed”; instead it says, “The job of
being a print shop is making sure that jobs get printed, which
involvesthese various steps; and, asyou can see, the activity
in which we are engaged is oriented towards accomplishing
each of those steps in a coordinated manner”. That is, at its
most fundamental level, it does not simply describe the

activity, but renders it observable-and-reportable as being
the activity that print shops exhibit.

A second feature we might consider is the question of to
whom, and for whom isthis account manifested. Garfinkel’s
notion of accountability brings with it a notion of member-
ship, or more generally, the notion of being a participantin a
set of practices to a degree sufficient to be able to offer and
to recognise an account. In other words, when action is ren-
dered observable and reportable, we must ask, observable by
whom? In the case of PF2 at EP, the process description ren-
dered the activities of the print shop visible and reportably
rational to EP' s customers, whose concern wasto ensure that
their money was being well spent. In other words, the job of
the process description, in thiscase, was not to show the print
shop as being a place where people stopped for breaks,
moved supplies from one place to another, monitored
machines, or engaged in any of the other myriad activities
that fill aworking day. Instead, itsjob wasto show, on behalf
of the print shop, how the print shop was a place where cli-
ent’s needs were met promptly and efficiently.

The Relationship Between the Roles

Before we can move on to discussing some of the technical
implications and opportunities presented by this dua-role
view of workflow technologies, we need to consider the
nature of the relationship between the roles.

The argument | have presented isthat a significant feature of
the use of workflow systems in rea settings is the way in
which they provide an organisation with the means to
account for itsactivities. Thisrole accompaniesthe moretra-
ditional technical conception of the workflow system as
managing the coordination of individuals and tasks. In cur-
rent systems, these two roles are by no means independent.
Itisthrough the very regularisation implied by the coordina-
tive function that the account can be given. That is, the only
way for the system to be able to account for the activity isto
ensure that all and only activity which can be appropriately
codified is performed. What the process description offersis
a structure for describing the activity, but the only way to
ensure that the activity can be described in this way is to
introduce it as a mechanism for the performance of the work.
The coordinativerole, then, does not simply sit alongside the
explanatory role, but, in traditional technological
approaches, enables it. From this arises the regimentation
and restrictions that workflow systems introduce into the
management of activity; activities can only be undertaken
that can be adequately accounted for by the process model.

Thisisasource of many of the problemsthat critics of work-
flow have identified. The process description is being used,
here, to serve two purposes; that of an organisational
account, and that of the management of action. The key
observation that, although this may be afeature of many cur-
rent workflow systems, it need not be. The conflation of
these two purposes arises, | would argue, from the fact that



the dual purposes are not typically recognised. Oncethey are
taken to be two separate but related functions achieved by
the system, we can begin to investigate opportunities for
relating the two goalsin more creative ways than have tradi-
tionally been available to us.

ACCOUNTING FOR ORGANISATIONAL BEHAVIOUR
The preceding section introduced the notion of organisa-
tional accounting devices as arole that process descriptions
play in the everyday use of workflow systems. In this sec-
tion, | will explore relevant perspectives from other analyses
of organisational activity.

The Concept of Organization

| alluded earlier to Bittner’'s exploration of an ethnomethod-
ological view of organisation (Bittner, 1965). Bittner’s goal
in that paper isto reflect on the concept of organisation as it
isused in sociological research, and to open up the topic of
how organisational research is and should be conducted. In
particular, he concentrates on the relationship of the formal
and informal lives of organisations, and on how these
notions feature as facets of sociological theorising. In the
course of putting forth an ethnomethodological critique of
the sociology of organisation, Bittner introduces some illus-
trations of features of organisational life as understood from
the ethnomethodological perspective, which have some
bearing on this discussion.

One of these is what he refers to as “the gambit of compli-
ance.” From the perspective of the concept of organisation as
a“rule of conduct,” he discusses how this rule might operate
and relate to the activity that it “governs.” The underdeter-
mining nature of rules is a common ethnomethodological
theme, and so this throws light on the question of how rules
might be seen to operate in an organisational context:

“[A] good deal of the sense we make of things happening in

our presence depends on our ability to assign themto the phe-

nomenal sphere of influence of somerule. [...] Extending to

the [organisational] rule the respect of compliance, while

finding in the rule the means of doing whatever needs to be

done, is the gambit that characterizes organizational acu-

men.” (original emphasis)
In other words, the rules constituted by an organisation are
features by which activity can be seen and understood as
rational. The compliance of activity with organisational life
isthe result of an active and explicit process.

Another of Bittner's examples is a reconsideration of the
concept of formal organisation as “a model of stylistic
unity”, that is, a unifying whole by which the meaning of
individual elements and actions can be found:

“ The resulting coherence will be in evidence as outwardly
proper conduct and appearance.”
These two elements of Bittner's analysis are, clearly,
strongly related to the perspective developed here of organi-
sational accounting devices. For Bittner, the function that
formal organisational structures serve isto provide an inter-

pretive frame for organisational activity that simultaneously
gives it meaning and while reinforcing and reproducing the
institutional reality of organisation. The role proposed here
for process descriptions in workflow systemsisvery similar;
they provide a framework for seeing and presenting the
organisational activity as “outwardly proper conduct”, by
providing a set of rules to which organisational activity can
be seen as being compliant.

Stakeholders and Boundary Objects

In presenting a notion of organisational accounting devices,
we must also address the question, just who or what is the
organisation? An important feature of the EP study that has
not been addressed so far concerns the different groups
involved.

Thetwo roles of the workflow system involve three different
groups; the print shop workers, the print shop management,
and the organisation to which EP contracts. These groups
have different concerns and different issues at stake in the
deployment and use of a workflow system. The customers
want to ensure that their money is being spent wisely, partic-
ularly since they have chosen to outsource what was
previously an in-house print service. The print shop manage-
ment want to ensure that the customer stays happy and will
continue to support the service, and that the shop itself func-
tions efficiently and profitably. The shop floor workers want
to ensure that work keeps coming into the print shop but that
superhuman efforts are not regularly required of them to get
the job done. The local management and workers, together,
want to defend their work in the face of technological devel-
opments (such as distributed printing) that might threaten it.
Inthe centre of al thisis aprocess description which, inthe-
ory, supports al these different needs. Aswe have obhserved,
the practicalities are somewhat different.

Loosely, we might think of process descriptions as serving,
then, as boundary objects (Star, 1989; Star and Griesemer,
1989). Boundary objects are;

“ objects that are both plastic enough to adapt to local needs

and constraints of the several parties employing them, yet

robust enough to maintain a common identity across sites.”

(Sar, 1989: 393).
| give this full definition here because it reveals important
consequences for the technical elaboration of the dual-use
perspective. It seemsclear that the process description, inthe
case of EP, isintended to act asaboundary object in the most
general sense. It is a mediating representation by which the
different goals and needs of the various stakeholders can be
represented and communicated, although those needs may
not, themselves, overlap or manifest themselves in the same
ways. And yet, in implementation, it failsto meet the criteria
that Star lists in her definition. Where the process descrip-
tions fall down in their plasticity. The process description at
the heart of PF2 is arigid and unyielding structure, and all
activity must be shoe-hornedintoit, resulting in precisely the
sorts of failures that Bowers, Button and Sharrock describe,



whereby the process description undermines the very
accomplishment of the work it seeks to describe and delin-
eate. Initsrigid inflexibility, it imposes, rather than reveals,
an order to the activities of the print shop.

This brings us back, of course, to Suchman’s concerns about
the politics of categorisation and formalisation at work in the
development of workflow technologies and applications.
Suchman’s discussion of categorisation as a form of disci-
plineand social control draws attention to the fact that, of the
various stakeholders, it is the joint organisational manage-
ment (the managers of the print shop and accountants of the
customer organisation) whose view of the process of shop
floor work is to be enshrined in the technology. In response
to discussion of her original article, Suchman (1995) is at
pains to observe that her goal is not to “demonise” manage-
ment, nor is that my point here.® Rather, | want simply to
observe that the traditional workflow approach, in which a
single representation is used asthe basisfor representing and
categorising activity to quite different ends, inherently intro-
duces problems for one perspective or another.

The question before us now, then, is whether the dual-use
perspective on workflow offers any technical alternatives;
and that is the next question to be addressed.

REIMAGINING WORKFLOW

This analysis suggest that workflow technologies, in their
present form, play multiple roles in an organisation. In turn,
this suggests that our analyses of the use of workflow sys-
tems and the roles of process descriptions need to be broader
and to take the “dual use” into account. However, we can
takethisideafurther. Inthis section, | want to turn my atten-
tion from the specific concerns of organisations using
workflow technology to our conception of workflow tech-
nology in general, and consider what the dual role might
imply for the design of workflow systems.

Workflow as a Visualisation Technology

The traditional model of workflow is as a coordinative tech-
nology. As has aready been described, this manifests itself,
in observational or analytic accounts of the use of workflow
systems, in a preoccupation with the relationship of the
system to the efficient management of tasks, the coordina-
tion of individuals and the concerted achievement of work.
At the same time, this concern with coordination has also
manifested itself in the waysin which the technology is con-
ceived and designed. It places an emphasis upon such
features as negotiation protocols, perspicuous task descrip-
tions, on the transitions that can be taken from one task to

5. Indeed, an analysis of the situation in terms of a customary
opposition of the goals of the local print shop management and the
print operators would be inappropriate. In fact, they worked
together quite seamlesdly in devel oping ways to work around the
system and yet maintain an adequate account of their work to the
client, in the face of emerging technologies that might endanger
the print shop’s existence.

another, and on the people who can be called upon to play
different roles in the process.

The alternative view developed earlier has emphasised, by
contrast, the explanatory role that workflow systems can
play. Thisisnot simply adescription of what isgoing on, but
an articulation of the work available to the system; one that
presents it in an organisationally rational way. Technicaly,
we could consider this as a form of visualisation system.
Information Visualisation, as a field of HCI design, deals
with the ways in which representations of data can be pre-
sented visually so asto allow the eyeto pick out patterns and
gain an at-a-glance understanding of a large body of infor-
mation (Robertson et al., 1993). Our second perspective on
workflow technology could be imagined similarly.

This would propose that workflow systems could visualise
work rather than manage it. The end result is the same: that
a given pattern of organisational activity can be rationalised
and presented as an ordered, coherent whole. The difference
is that, considered as a visualisation task, the role of the
system is to find and present the order in the work, rather
than, as traditionally conceived, to prespecify and enforceit.

In this model, then, the force of the process description is
explanatory, not controlling. A workflow tool can be
invoked in order to present a model of the world according
to a particular process description. There are a number of
implications. One is that the process description does not
needto play any roleat all inthe actual performance of work.
Unlike the usual model, where the workflow system gets
involved in the delineation of one task from another and in
the coordination between them, in this model the workflow
tool is simply away to explain what’s going on. The actual
work is decoupled entirely from the description of that work.
In other words, to say that ajob has reached a certain stage
in print production does not necessarily imply that al the job
reached that stage at the same time, and that some of it is not
already in the next stage, or that a single person has been
responsible for getting it that far.

This leads to a second implication, which is that, if the pro-
cess description is not deeply intertwined with the work
activity itself, there is no reason for there to be simply one,
absolute process description. A variety of process descrip-
tions might be used to give a variety of explications of the
activity in question. In this way, a single action or resource
could play a role in a number of different concurrent and
interconnected processes. For instance, when | order a new
PC for my project, | am simultaneously meeting a project
goal, taking a step in the budget management process for my
group, and initiating a process for the computer support
organisation who will configure and install the machine. To
have a single activity play a part in a number of concurrent
processesin traditional workflow technologies would be dif-
ficult without defining a single enormous process
representation that encodes the activities of all the different



groups, which clearly has its own problems. However, a
visualisation perspective in which the activity and the pro-
cess have been decoupled until they are actively combinedin
an occasion of “looking-and-telling” meansthat the multiva-
lent nature of individual activities can be made available to
the system and the user.

Process Descriptions as Organising Resources

We can build upon this visualisation approach to take
another view of the role of workflow technologies and pro-
cess descriptions, seeing them as organising resourcesfor the
conduct of work.

From one perspective, of course, this could be seen as a cod-
ification of Suchman’s explorations of the role of plans not
as scripts to be performed, but as guidelines around which
the actual sequential organisation of activity is improvised
(Suchman, 1987). Thiswould certainly constitute the use of
a process description as an organising resource, and particu-
larly, a resource for the coordination of collaborative
activity. Grinter (1996) provides evidence for the use of pro-
cess descriptions in just such arole in the work of software
engineers. Her study illustrates how the use of software
development tools, designed to manage the software devel-
opment process, are exploited by software engineers to
understand the patterns of activity within a workgroup and
the relationship of their activitiesto that of the group. In this
way, then, the process description providesthem with aview
onto the activity of others (often quite literally, as a graphic
representation of the activity over a module), and hence a
resource by which to organise their own activity. One
intriguing route for exploration, in the spirit of the visualisa-
tion perspective offered above, would be to integrate the
dynamic role of software development tools asvisualisations
the work of the group, with tools that present visualisations
of large code bases such as those of Ball and Eick (1996).

To go further, however, we can also consider using the pro-
cess description to organise not only an individual’ s activity,
and their understanding of the activity of others, but also the
other resources that they may need as a part of this activity.
For example, Dourish et al. (1999) describe a prototype
system that uses a process description as an index into ahis-
torical record of activity over a document and other
associated materials. In this case, then, the process descrip-
tion serves to organise not just activity, but also the objects
of that activity, and not just in the present, but extended over
time.

Process Descriptions Coordinating Documents

One issue of concern that arises when we consider these
alternative models for workflow systems isthat we may lose
those elements of the workflow system that might actually be
useful. That is, if we regard workflow as a visualisation tool
rather than a coordination tool, does this mean that we also
lose workflow’s ability to, for instance, route documents

through an organisation, aert peopleto relevant changes and
activities, and so forth?

One examplethat demonstratesthat thisis not the caseisthat
described by LaMarca et al. (1999). They describe a proto-
typeworkflow-like system, called Maui, based on aprinciple
they call “document-centered collaboration.” The Maui
example is designed around atravel approval process; how-
ever, rather than being embodied in a monolithic workflow
application, this process is handled through “active docu-
ment properties.” Document properties are objects that users
can attach to documents to manage, organise or control
them; active properties embed small pieces of code that can
handle operations for that document, and respond to docu-
ment events. Maui has been developed on top of the
Placeless Documents system, an infrastructure for document
management based on active properties (Dourish et al.,
2000).

In Maui, the various coordinative functions of a workflow
system, such as recording status, routing documents and
alerting users of changes are performed by active properties,
in response to user actions over the documents such as read-
ing them and editing them. Since the workflow activities are
associated with documents rather than with applications,
users can use their existing tools to process the documents,
and the workflow system similarly imposes no constraints on
activities performed over the documents. In this way, then,
the coordinative function of workflow systems can be
retained at the same time as the restrictions on individual
operation are removed. Freeflow (Dourish et a., 1996) took
asimilar approach, but Maui takes it further by providing a
deeper level of integration with a wide variety of existing
tools and the automatic execution of active property code.

BROADER CONSIDERATIONS

As the previous section outlined, the “dual use” model for
workflow technologies has a range of technical conse-
guences for the design of novel workflow systems and new
ways to understand the role that workflow systems can play
in organisations. More broadly, though, | want to relate these
observations to some issues in CSCW research.

The primary CSCW critique of workflow technologies has
concerned, in particular, with theway in which their concep-
tions of the sequential organisation of work do violence to
the details of real practice. The observation here that work-
flow technol ogies play a second roleisalso not aunique one.
Indeed, the PF2 example makes just this point, and elabo-
rates Suchman’s argument that, as | have described here,
workflow technologies are “technol ogies of accountability”
(Suchman, 1993). Similarly, Grinter (2000) and Schmidt
(1996) have detailed some of the waysin which systemsthat
represent work can be used thisway. In their original paper,
Bowerset al. (1995) use precisely this secondary role of PF2
to criticise the “ equation of CSCW with informal, non-struc-
tural interaction”. That is, they point out that the formality of



the description that the workflow system provides is an
important feature of its organisational role.

However, the argument | want to present is somewhat differ-
ent from Bowerset a’ scritique (much as| agree withit). My
point is three-fold.

First, it is critical to recognise that the technologies of
accountability in this sitting are precisely and identically the
technologies of execution. It is not the case that one system
is used to manage the activity, and another to “clean it up”
and present it to the outside world as arational and efficient
achievement. If that were the case, then there would ssmply
be no problem here at all. What creates the tension is that
these are one and the same system, being put to two different
uses. It serves the needs of both, and it is there that the
tension arises.

Second, then, the misjustice that the representation does to
the practice of the work isinevitable. It may even be adesir-
able characteristic of the representation, in as much as, if it
serves to bring the world into alignment with some forma-
lissd model, then the greater the leeway between the
representation and the practical work, the the greater are the
opportunitiesto find creative matches between what goes on
and the formalised account. It isinevitable that the represen-
tation will not do justice to the lived detail of the work; if it
did, then it’s other purposes would be undermined. Clearly,
there are better and worse ways of doing this, but we need to
recognise that no single account of working action can
adequately serve both purposes.

Third, this mismatch is not automatically a source for con-
cern. In fact, it represents a design opportunity, in the ways
inwhich | elabored earlier. It opens up the possibility for col-
laborative technologies to move into the space between the
work and its representation, and contribute to the procedures
by which people will bridge that gap. This argues that a key
role for technology in collaborative work is mediating
between individual or collective activity and representations
that we might want to make of that work for various pur-
poses. This space should not be eliminated, but creatively
colonised.

CONCLUSIONS

The question this paper set out to explore was why, in the
face of arange of theoretical critiques, workflow technolo-
gies have proven to be commercially viable. If workflow
systems interfere with the achievement of work, then one
would expect that the concomitant drop in productivity
would render them useless. Thisis clearly not the case.

| have argued that one explanation for this is that workflow
systems perform multiple roles within an organisation. Cri-
tiques of workflow have typically focussed on how the
process descriptions in workflow systems relate to the work
they coordinate. Drawing on a field study of a workflow
system in use, this paper has suggested that workflow sys-

tems not only coordinate work, but they also help to explain
it. In this sense, process descriptions can constitute organi sa-
tion accounting devices, a means by which to present the
work of an organisation as externally rational. | have argued
that the problems observed in studies of workflow technolo-
gies, and that have been the focus of both theoretical and
practical critiques, are rooted, in part, in the way existing
systems attempt to force a single process representation to
support these different roles.

Suchman (1993) uses the term “technol ogies of accountabil-
ity” to refer to technol ogiesthrough which arational order of
activities is achieved over for the purposes of practical rea-
soning and action, and notes el sewhere (Suchman, 1994) that
the accountability that these technologies introduceis, often,
not only that of the ethnomethodologist, but also that of the
accountant. So it is, certainly, in the use of the process
description of print shop work at EP. What is particularly of
interest, here, though, is the way in which the process
description is used by the organisation as away to formulate
its activities, or made to them appear as features within the
action (Garfinkel and Sacks, 1970). The process description
givesto the print shop away to demonstrate the organisation
of its activity as the activity of aprint shop.

This view of the process descriptions as ameans not only to
coordinate but also to re-represent the work of an organisa-
tion leads to a set of new opportunities for the development
of workflow systems. | have outlined a number of them,
taking as a starting point a new conception of workflow as a
visualisation technology. These are, however, only first
steps. The development of new document management plat-
forms such as Placel ess Documents offers the opportunity to
create anew generation of workflow systemsthat respect the
multiple roles that process representations can play.
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