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Abstract

The received understanding of the status of formal organizational constructs in cooperative work is problematic. This paper shows that tl
empirical evidence is not as strong as we may have believed and that there is evidence from other studies that contradicts what we may h:
taken for granted for years. This indicates that the role of formal constructs is more differentiated than generally taken for granted. They n
only serve as ‘maps’ but also as ‘script€.1999 Elsevier Science B.V. All rights reserved.
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Thanks to impressive computer-supported cooperative which responsible and competent actors may consult to
work (CSCW) systems such as TeamWorkStation [1], accomplish their work ([8], p. 188 f.; [9], p. 114). Thus,
GroupDesk [2], wOrlds [3], and TeamRoom [4], to name Lucy Suchman’s radical critique of cognitive science [8]
but a few, it is by now widely accepted that computer arti- and the ‘“situated action” perspective she proposed has
facts can provide effective support for cooperative work by played a significant role in defining the CSCW agenda
offering a ‘shared space’ through which actors can interact and has become a shared frame of reference to many, per-
directly, i.e., by means of generic competencies such ashaps most, of us. For good reasons, then, designers of
talking, gesturing, pointing, monitoring etc., without other CSCW systems have been advised to treat them with great
restraints than the constraints of limited bandwidth and so caution (cf. for example [10]).
on. Thus, the issue of how computer systems can be success-

There is considerably less certainty and consensus, how-fully used to regulate or govern routine coordinative
ever, as to whether computer systems can be successfullyactivities has been surprisingly marginal on the CSCW
designed to support cooperative work by providing repre- agenda and one can detect a pronounced reluctance to
sentations of formal organizational constructs—procedures,design systems which regulate coordinative activities in
workflows, process models, etc.—so as to regulate routinethe work of many eminent CSCW researchers who instead
coordinative activities and thereby enable cooperative pursue different ‘minimalist’ design strategies (e.g. [11—
ensembles to perform more reliably and efficiently. In 14]). This is quite legitimate and reflects serious and well-
fact, there are strong concerns about the status of suchfounded concerns about the status of formal organizational
formal constructs. constructs.

In a way CSCW can be said to have been born with these However, the role of formal constructs in cooperative
concerns. The office automation movement had alreadywork is still far from understood. Although Suchman
given way to disillusionment, and artificial intelligence explicitly submits the “situated action” perspective as a
was increasingly being confronted with unfulfilled research approach ([8], p. 178 f.), it often seems as if
promises. At the same time, a number of critical studies the issue is presumed to have been settled. Only few
had demonstrated that the problems were deep rooted: officdCSCW researchers have attempted to address this issue
procedures were of a different nature than presumed by the[15,16].
protagonists of office automation (e.g. [5—7]). The general  Perhaps, therefore, it is not surprising that CSCW has had
conclusion of these studies were that such constructs,little influence on the development of workflow tech-
instead of determining action causally, serve as ‘maps’ nologies [17]. These technologies have not benefited from

CSCW insights (e.g., the crucial role of mutual awareness
* E-mail addressschmidt@tele.dtu.dk (K. Schmidt) and shared artifacts) while CSCW has become similarly
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marginalized with respect to the needs of large-scale
cooperative work arrangements where ‘shared spaces’
typically are of only marginal relevance.

In other words, it is time to face the spectre of ‘formal
constructs’ again. Firstly, | will argue that determining
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abstract design (as reflected, for example, in a staff-
and-line organization chart) is vitally relevant to the
maintenance and development of the formal system
itself. ([18], p. 25).

Years later, in the context of examining the notion of

whether particular observable work activities are in accord office procedures underlying office automation, Suchman
with standard procedures or not raises fundamental and Wynn raised the same question: “how adequately do
methodological problems. Next, | will revisit some of the these accounts describe how office work gets done?” and
empirical evidence of the status of formal constructs such asmade a quite similar point: “The problems involved in
office procedures and will argue that these studies do notaccomplishing office tasks, while central to work practices,
investigate the use of procedures under routine conditionsare ignored in procedural formulations of how the work gets
and, hence, that the way in which the findings from these done. The point of this observation is not to critique pro-
studies have been generalized is problematic. As a contrastcedural formulations, but to indicatother domain of the
| will offer contradictory evidence which suggests that for- work,in which those formulations are brought to bear on the
mal constructs sometimes serve more like scripts than mapspractical contingencies of actual tasks” ([7], p. 139).
and that the role of formal constructs is more differentiated  This conception of the status of formal constructs has
than generally taken for granted in CSCW. Finally, | will been highly influential in that, as observed by Egon Bittner
argue that in order to understand the role of formal con- in a classic paper, it has “furnished the necessary theoretical
structs in cooperative work we need to take into account argument for an entire field of sociological investigations by
the fact that such constructs, to be effective, are inscribeddirecting attention to a sphere of adaptive and cooperative
upon textual artifacts and that we therefore must investigate manipulations, and to the tensions typically found in it.”
thoroughly how such objectified formal constructs are used ([19], p. 240).
in the coordination of cooperative work. The conception is also a methodological nightmare, how-
The purpose of this discussion is not to suggest that theever, that systematically confounds analyses of the use of
‘situated action’ perspective as such is problematic. The formal constructs in working life. The tradition of critical
paper is a critique in the Kantian sense, i.e., an attempt tostudies of formal constructs implicitly ascribes an almost
determine the proper domain of this approach, so as toceremonial status to these constructs and it thus falls victim
unburden it of the popular misunderstandings and to a dichotomy of the ‘formal’ and the ‘informal,” ‘pro-
unwarranted generalizations and suggest some nuancededure’ and ‘practice’. The argument implies that members
conceptualizations for further research. Thus, if the follow- of the organizational settings in question are somehow sup-
ing discussion again and again takes issue with some ofposed to take formal constructs literally—as if constructs

Lucy Suchman’s propositions, it is merely an indication of
the significance of her contribution to CSCW and of my own
intellectual debt to her work.

1. Determining the meaning of formal constructs

In a large body of sociological literature, the common-
sense presumption that pre-defined organizational con-
structs (formal structures, procedures, methods, plans)
somehow determine action has been subjected to critical
examination. For years, study after study have demon-
strated, unambiguously and beyond any doubt, that the
status of these formal organizational constructs in the actual
course of work is problematic in that these constructs are

abstract idealizations when taken as representations of

actually unfolding activities. In the words of Philip Selz-

nick's classic summary of this line of sociological

investigation:
The formal administrative design can never
adequately or fully reflect the concrete organization
to which it refers, for the obvious reasons that no
abstract plan or pattern can—or may, if it is to be
useful—exhaustively describe an empirical totality.
At the same time, that which is not included in the

such as procedural formulations amupposedto be
exhaustive specifications of how the work gets done.

In addressing this problem from the perspective of
ethnomethodology, Bitther makes some very cogent
observations:

While Selznick quite clearly assigns the formal
schemes to the domain of sociological data, he does
not explore the full range of consequences out of this
decision. By retaining Weber’s conception of them as
normative idealizationsSelznick avoids having to
consider what the constructions of rational conduct
mean to, and how they are used by, persons who have
to live with them from day to day. It could be, how-
ever, that the rational schemes appear as unrealistic
normative idealizations only when one considers them
literally, i.e., without considering some tacit back-
ground assumptions that bureaucrats take for
granted.([19], p. 242}.

Bittner’'s methodological recommendation is quite perti-
nent to the issue at hand: the meaning of formal constructs
cannot be taken to be immediately obvious to the investi-
gator. To the contrary! Or in Zimmerman's accurate

! Emphasis added.
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restatement of Bittner’s injunction, “the investigator should How? Is the ‘fantasy’ being enforced? Or, to put it the other
not provide his own (essentially commonsense) interpreta- way round, have any of the engineers been admonished for
tion of what such rational constructions mean for those not subscribing to the notion that “tasks are all of a finite
charged with their use” ([19], p. 12). Hence, “the import duration and bounded by well-defined starting dates and
or meaning of rational constructions for action is a matter of deadlines”? Bucciarelli does not present any evidence to
empirical determination” ([19], p. 12). that effect and one is thus led to surmise that the putative

When, for instance, Suchman says “that situated action contradiction between the formal constructs and the actual
turns on local interactions between actor and contingenciespractice of the engineers may be the investigator's own
that, while they are made accountable to a plan, remain construction and that the design of these constructs
essentially outsidehe plan’s scope” ([8], p. 188 fj,a presumes the observed practice.
dichotomy between plan and action is introduced which is
methodologically problematic. By contrast and in the words
of Zimmerman, “the observed practices” should be viewed 2. The problem of generalization
as “the ‘governing sense’ of the existing rules” [29)].

Consider, for example, Louis Bucciarelli's excellent On the basis of which kind of evidence can we make well-
study of design work [9] which is based on several years founded statements about the status and use of formal
of ethnographic investigation of design at an engineering constructs in cooperative work settings? Or rather, what
firm engaged in making photovoltaic modules for the can be learned from which kind of evidence?
production of electrical power from sunlight. In his analysis First of all, there is reason to assume that formal
of the findings, Bucciarelli questions the status of the constructs are used in radically different ways in small
organizational constructs and corresponding artifacts usedensembles and in large-scale cooperative settings. That is,
in that particular setting: “The milestone chart [ - -] can be we need to be cautious as to how and to which extent we
viewed as a snapshot of a month in the life of a participant in generalize from studies of the use of formal constructs in
design, a picture of how his or her time is to be ‘spent’ over small groups, perhaps co-located, where activities can be
the next one or several months. [- - -] The chart suggests thaarticulated seamlessly, as opposed to large-scale
there exists clear and distinct beginnings and ends to designcooperative work arrangements. This issue has, for instance,
tasks. What can be surer than a ‘deadline’?” ([9], p. 98). been raised by Dubinskas in an interesting comment to

In general, Bucciarelli argues, charts such as the mile- Bucciarelli's study of the solar energy panel project [21].
stone chart and the critical path chart “suggest that tasks Comparing Bucciarelli's findings to his own observations
are all of a finite duration and bounded by well-defined from the automobile industry, Dubinskas notes that the tem-
starting dates and deadlines” ([9], p. 104). In Bucciarelli’'s poral and design flexibility observed by Bucciarelli is not to
analysis, it thus offers an ‘illusion of definiteness’: “While be expected in automobile design settings: “[In the solar
it suggests the continuous chinking away of a finite number energy panel project, the] number of people and com-
of days to come, from the perspective of the individual ponents was lower, the range of expertise was much
whose milestone chart it is, the exercise of its construction narrower in scope, and the design process took place in a
has an element of fantasy about it, asking for too high a largely face-to-face environment. Schedule building was
degree of precision in pacing future, uncertain events. To intimately tied to the progressive emergence of the
account for one’s future in the terms of the chart engendersartifact—the panel—and the project direction was perhaps
an uneasiness, a sense that its format is too confining andess clearly defined (or constrained) technically than new car
disallows any adequate explanation of what it will take to development is. One result was that schedule formation
get the job done.” ([9], p. 107). became a regularized forum for negotiations about the

The core of Bucciarelli’s interpretation is the contention order of work and the character of the artifact” ([21],
that the chart ‘suggests’ that there exists clear and distinctp. 18). That is, due to the special conditions of the solar
beginnings and ends to design tasks and that it thereby offersenergy panel project the participants were presumably
an ‘illusion of definiteness’. While there is no reason to able to articulate their various activities without, for
doubt the veracity and accuracy of Bucciarelli’s observa- instance, unceasingly relying on the stipulations of the mile-
tions, this interpretation is methodologically dubious: to stone chart which, thus, could remain in the desk drawer or
whom does the chart make such illusionary suggestions?on the bulletin board for reference.

Are the constructs indeed “misleading” ([9], p. 106) to Dubinskas’s point can be illustrated by the case of the
competent members? Has anybody been mislead by them?%4000 project which shows in detail how formal constructs
are invented and introduced to handle the increased com-

"2 Emphasis added. plexity experienced when the scale of cooperative work is
3 This does not mean that the distinction between following a rule and increased [22—24]. Foss Electric is a Danish manufacturing

breaking a rule is obliterated. “To do so would be to violate an essential company that produces advanced equipment for analytical
feature of arule; i.e., that it be possible to determine whether or not the rule

was correctly applied. [This] determination is left to persons whose task it is measurement Of_qua”ty par'ameter's O_f agriCU|tu ral pI’OdUCtS,
to decide such matters.” ([20], p. 155). e.g., the compositional quality of milk in terms of fat content
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and the count of protein, lactose, somatic cells, bacteria, etc.which we can learn of the use of formal constructs from
At the time of the field study, the company was engaged in a studies of work in non-routine situations.
large design project called S4000 which aimed at buildinga Consider, for instance, Suchman’s study of the account-
new instrument for analytical testing of raw milk. It was the ing office [6]. This office was responsible for the orderly
first attempt to build an integrated instrument which would payment to outside organizations which supplied goods and
offer a range of functionalities that previously had been services to the company. Orderly payment was documented
offered by a number of specialized instruments and the through record-keeping, and accuracy was monitored by the
S4000 would be the first Foss instrument to incorporate a auditing of invoices against records of requisition and
personal computer to control the instrument. On the whole, receipt. According to the standard procedure, items on a
the project was significantly more complex than previous given purchase order could be received and billed in sepa-
projects at Foss. rate installments over an extended period. Again, if all went
The project posed the most dramatic challenge to the smoothly, the items marked off on the receiving report from
software designers who had, until then, been working indi- Shipping or Receiving would correspond to those on the
vidually or, occasionally, in teams of two. In the S4000 invoice from the vendor. The purchase order, receiver,
project, however, eleven programmers were involved in and invoice would be matched and audited. The payment
the design of an integrated software system which forthe items received would be recorded by margin notes on
ultimately amounted to some 200,000 lines of code. the purchase order, which would then be returned to the
Traditional measures such as shared office spaces to suptemporary file to wait for the next shipment and billing.
port mutual awareness and ad hoc interaction as well as theOnly after all bills had been received and paid would the
usual design meetings were soon experienced as insuffi-completed purchase order be filed permanently in the paid
cient. The software designers felt that were pretty much in file.
the dark with respect to the state of the project and that much In the episode described by Suchman, however, the
more effective coordination was required. At the height of record of what had happened was incomplete: the original
the crisis the software design goals were almost abandonedpurchase order was missing. A completed receiving docu-
To overcome the crisis, the software designers developed ament was found with eight items listed on it, all of which
repertoire of procedures and artifacts to ensure the monitor-had been marked as received. The two invoices found in the
ing and control of the integration of software components paid file, however, showed only two items as paid; there was
and modules. Thus, a ‘bug report form’ with corresponding no invoice or record of payment for the other items, yet the
procedures for reporting, classifying, and correcting faults vendor reported that the transaction would be completed
were introduced to ensure that bugs were properly with payment of the past due invoice for only two of
registered, that corrected bugs were duly reported, and tothose items that seemingly had not yet been paid. The
make the allocation of responsibilities clear and visible to all study then shows how the two actors, the accounting clerk
members. As a complementary measure, copies of bugand the auditing clerk, step by step solved the ‘mystery’. Of
forms were collected in a publicly available repository in the invoice for one of the items, only page two was on file;
the form of a simple binder. (For details, see [23,24]). page one was missing. It thus transpired that four other
The software designers thus realized that it was imposs-items were invoiced with this item and had already been
ible to handle the distributed testing and bug registration paid.
activities of some twenty testers and designers without, Suchman’s interpretation of the case is cogent and
inter alia, a bug report form and its associated procedures.succinct:
By devising and introducing these constructs they managed Standard procedure is constituted by the generation of

to alleviate the coordination crisis in the project. orderly records. This does not necessarily mean, how-
The case is particularly valuable because we here witness ever, that orderly records are the result, or outcome, of
the introduction of formal constructs for coordination pur- some prescribed sequence of steps. [ - -] In this case,

poses in response to overwhelming problems encountered in  once the legitimate history of the past due invoice is
coping with the complexities of articulating cooperative established, payment is made by acting as though the
work under conditions that are typical for contemporary record[s] were complete and then filling in the
industry. However, while daunting to the participants, the documentation where necessary. The practice of
complexity of the S4000 project is not exceptional. Such  completing a record or pieces of it after the fact of
complexities are an everyday occurrence in modern  actions taken is central to the work of record-keeping.
industrial, service, and administrative settings. ([6], p- 326).

In our effort to understand the use of formal constructs in
cooperative work we should thus bear in mind thatit may be  The case thus provides a graphic impression of the
problematic to generalize from cooperative work on a small massive heuristic use of standard procedures even in a
scale where activities can be articulated largely or entirely seemingly abnormal situation. The two actors were able to
by means of direct interaction. solve the problem because of their “knowledge of the

Another major problem of generalization is the extent to accounts payable procedure” ([6], p. 322). Standard
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procedures have a heuristic function in the sense that theyare problematic in that the evidence does not warrant the
“are formulated in the interest of what things should come general conclusions the authors seem to draw. In their
to, and not necessarily how they should arrive there” ([6], p. analyses of the status of formal constructs such as pro-
326). The case thus gives us an insight into the crucial role cedures, the authors do not take into account the fact that
of prescribed procedures even in the handling of contingen- the situations studied are beyond the ‘jurisdiction’ of these
cies; it shows that prescribed procedures convey heuristicconstructs, that is, beyond the operational conditions for
information for the handling of errors as well as for routine which they had presumably been designed. The point | am
tasks. trying to make is that, contrary to what seems to be claimed
However, in several places, Suchman suggests moreby the general conclusions of these studies and how they
general and radical interpretations of the case. She intro-have been interpreted and receivéitg use of procedures
duces the study by stating, without reservation, that “the under everyday routine conditiondor which such
case suggests that the procedural structure of organizationaprocedures are designesinot investigateih these studies.
activities is theproductof the orderly work of the office, Instead of merely observing in case study after case study
rather than the reflection of some enduring structure that that procedures are impoverished abstractions when con-
stands behind that work” ([6], p. 321). And she concludes fronted with the multifarious and contingent nature of prac-
with similar general formulations: “It is the assembly of tical action, it is necessary to investigate precis@ywthey
orderly records out of the practical contingencies of actual stipulate the articulation of cooperative woHqwthey are
cases that produces evidence of action in accordance withinterpreted and used, designed and adapted by competent
routine procedure” ([6], p. 327). Because the argumentation actors ‘who have to live with them from day to day’.
in other passages is carefully guarded, the reader is left with
the impression that the general interpretations are deliber-
ate, that is, that office procedures are ffreduct of the 3. Maps and scripts
orderly work of the office and that they do not in some
way or at some level determine the course of action. And  Suchman’s analysis of office procedures astueluctof
this reading is how the study has been generally understoodthe orderly work of the office, rather than the reflection of
For instance, in his review of Suchmatans and Situated  some enduring structure that stands behind that work, has
Action, Phil Agre summarized the study of the accounting been generalized in her book &hans and Situated Action:

office as follows: “plans are resources for situated action, but do not in any
She discovered [- - -] that the actual role of the pre-  strong sense determine its course. While plans presuppose
scribed office procedures wastto specify how their the embodied practices and changing circumstances of situ-
work should proceed. Instead, the procedures pro- ated action, the efficiency of plans as representations comes
vided a criterion for judging how their work should precisely from the fact that they do not represent those

turn out at the end of the day. The office workers used  practices and circumstances in all of their concrete detail”
the office procedures as resources in figuring out what  ([8], p. 52).

their work should come to, but they based their deci- Suchman'’s proposition that “plans are resources for situ-
sions about how to achieve this end on the particulars  ated action” is of fundamental importance to CSCW
of each next case that came along. ([25], p. 375). systems design and has served me and my colleagues as a

guiding principle in the development of the concept of
This interpretation of the case is not supported by the malleable ‘coordination mechanisms’ (e.g., [26,27]), but it
published data. The study presents an analysis of a recovenalso leaves a number of questions unanswered: what is it
from breakdown. It does not attempt to demonstrate that that makes plans such as production schedules, office pro-
prescribed procedures do not—in some form and to somecedures, classification schemes, etc., useful in the first
extent—determine the handling of routine cases; it does notplace? What makes them ‘resources’? Furthermore, is it
even attempt to give an analysis of how prescribed proce-merely the fact that plans are underspecified compared to
dures are used in routine cases. The study thus provides littlethe rich multiplicity of actual action that makes them
insight into how standard procedures, defined as pre-definedresources’? Is that really all there is to it? What, then,
written stipulations, are applied in routine daily wdtk. makes one procedure or form or schedule more useful
While this and other studies have contributed substan-than another for a certain purpose in a specific setting?
tially to our understanding of the articulation of cooperative  Later in the book, Suchman returns to these issues and
activities and have been highly influential in dissipating the suggests a rather apt metaphor for the role of plans, namely
simplistic notion of the ‘office automation’ movement, they that of a “map”:
Just as it would seem absurd to claim that a map in

4 Standard operating procedures are, of course, instrumental in defining some strong sense controlled the traveller's move-

what constitutes an ‘error’ in a particular setting and how to detect whether ments through the world. it is wrong to imagine
or not there is an error and what kind of error it might be. The point | want to | li L On th her hand. th
make here, however, is that a procedure may work quite differently under plans as controlling actions. On the other hand, the

routine conditions and under breakdowns. guestion of how a map is produced for specific
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purposes, how in any actual instance it is interpreted  a number of different processes in a specific sequence. The
vis-avis the world, and how its use is a resource for different processes require specialized tools and skills
traversing the world, is a reasonable and productive  which are allocated to different workstations and require
one. ([8], p. 188 f.). hugely different set-up times. This is compounded by the
While the same irksome questions arise here as well, thefact that, at any given time, a large number of products and
‘map’ analogy is a fitting condensation of the role of pro- their components coexist in the production process at dif-
cedures as understood in Suchman'’s study of the accountingerent stages of completion, which means that different parts
office: procedures were found to be “formulated in the for the same or for different products compete for the same
interest of what things should come to, and not necessarily workstations.
how they should arrive there” and were used as a general To deal with this complexity, Repro Equipment had
reference for orientation purposes, not as a prescribedintroduced a&anbansystem to coordinate processes in the
sequence of actions. production of cabinetsKanbanis a Japanese word for
Other studies, however, lead to quite different conclu- ‘card’ which it is widely used to denote a just-in-time pro-
sions as to how formal constructs are used by actors induction control protocdlwhere a set of cards acts as the
everyday work activities. carrier of information about the state of affams well as
Consider the relatively simple case of the normal check- production orders conveying instructions to initiate certain
list. A checklist is basically a list used to organize tasks activities. The basic idea is that loosely interdependent
whenever it is essential that a set of actialk be per- activities can be coordinated by exchanging cards between
formed, typically where it is essential that the actions of actors. When a new batch of parts or sub-assemblies has
the performance also be taken in a particular order, to ensurebeen produced and the batch is to be transported ‘down-
a high level of operational safety. For example, the normal stream’ from the present work station to the station where
aircraft flight-deck checklist indicates a set of different tasks it is to be used, e.g., as components for various sub-
the pilot must perform or verify during all flight segmentsin assemblies, a specific card is attached to the container
order to configure the aircraft and prepare the flight crew for used for the transportation. The card specifies the part
certain ‘macro-tasks’ such as ENGINE START, TAXI, number, the number of parts to be produced per batch and
TAKEOFF, APPROACH, LANDING, etc. For each one other relevant information. When the operator at the work
of these macro-tasks there are several ‘items’ to be accom-station down-stream has processed this batch of parts, the
plished and verified by the crew (for a study of the design accompanying card is sent back to the operator who pro-
and use of flight-deck checklists, see [28]). duces these parts. To the operator, receiving the card means
Like any other formal construct, the checklist does not that he or she has now been issued a production order.
describe the prescribed action exhaustively. Indeed, no The basic rules of kanbanprotocol are as follows: (1) no
linguistic construct can describe any action exhaustively part may be made unless there isambanauthorizing it; (2)
[29]. That said, it is clear that the flight-deck checklist there is precisely one card for each container; (3) only
does not serve in as weak a role as that of the traveller's standard containers may be used; and (4) containers should
map. The use of such checklists requires the actor to employonly be filled with the prescribed quantity ([31], p. 224).
a strategy for sequential execution which permits him or her ~ Setting up &anbansystem requires a careful configura-
to ensure that the steps are done in the correct order and thation of the number of containers per part number and the
each step is done once and only once. In fact, the checklistquantity per container. This configuration, in effect,
can be conceived of as a construct that has been deliberatelyamounts to a precomputation of task interdependencies in
and carefully designed to reduce local control, typically in terms of batch size per part number, task allocation in terms
safety-critical environments. The flight-deck checklist thus of work stations for different part numbers, and task
provides a ‘precomputed’ selection of safety-critical tasks sequences.
which all need to be performed at the particular flight = However, Repro Equipment was faced with extreme dif-
segment as well as a ‘precomputed’ sequence for theirferences and fluctuations in demand for different models
execution ([30], p. 21). and variants, but Banbansystem is not adequate for coor-
Consider another example which is more complex than dinating manufacturing operations when faced with such
the checklist but which is also far more pertinent to the use fluctuations; it can only handle small deviations in the
of formal constructs for coordinative purposes under routine demand ([31], p. 227). Accordingly, operators recurrently
as well as non-routine conditions, namely the study of the experienced that the configuration of the system was
kanbansystem at Repro Equipment. The study has beeninadequate. For instance, in a situation where all parts of a
described and discussed at length elsewhere [27] but aparticular part number which was only used for a special
brief recapitulation is unavoidable. product variant had all been used, the protocol would auto-
A manufacturing operation involves myriad discrete parts matically generate a production order for this part number,
and processes that are complexly interdependent. Each
product consists of many component parts, in SOme CaseS 5T term ‘pro

) i > he term ‘protocol’ is used here to denote a formal organizational
thousands of components, and their production may requireconstruct which regulates thmordinationof cooperative work.
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although the part in question probably would not be needed undesirable results. Even then they do not discard or sus-
for several months. Unmitigated execution of the protocol in pend the system but alter its behaviour by reconfiguring it,
this situation would thus absorb production facilities that after which the system is allowed to ‘switch back’ to the

would be requested for other, more pressing orders. default configuration.
In such situations, where th@nbansystem was ‘beyond The kanban system thus determines action in a far
its bounds’, operators would tamper with tk@enbanproto- stronger sense than the map of a traveller determines the

col. For example, having heard of a new rush order from the traveller's movements ([8], p. 188 f.; [9], p. 114). In the
girl in the order office, the fork lift operator might put the kanbancase the protocol conveysspecificstipulation in
card for a rarely used part for another model in his back the form of a production order to a particular actor instruct-
pocket or leave it on the fork-lift truck for a while. Similarly, ing the actor, under the conditions of social accountability,
in order to rush an order, operators would occasionally order to take the particular actions specified by the card according
a new batch of parts for this ordbeforethe container had  to the general rules laid down in the protocol. It is more like
actually been emptied and the card had been released, oa scriptthan amap.In fact, thekanbansystem works well
they would deviate from batch sizes as specified on the card,even though it does not provide a ‘map’ in the form of a
etc. Of course, in doing that they deviated from the lexical visible overview of interdependencies among processes.
statement of the rules; but when management was later The point is that thekanban protocol under normal
informed of these practices, the reaction was an enthusiasticconditions of operation relieves actors of the otherwise for-
endorsement. In breaking the literal rules of the protocol bidding task of computing myriad—partly interdependent,
they acted in accordance with management’s reasons forpartly competing—production orders and negotiating their
adopting thekanbansystem in the first place. In the words priority. They can as competent members, for all practical
of the CEO, “if it weren't for these guys we'd have gone purposes, rely on the precomputed protocol to issue valid
bust a long time ago.” production orders; they take it for granted. Though the
It is crucial to notice that instead of abandoning the relation of plan to action, according to Suchman, can be
kanbansystem altogether, or at least suspend it temporarily, construed as “enormously contingent” ([8], p. 38), this is
the operatorshanged the configuratioof the system. That  not necessarily so to competent members. Thus, for a
is, when an operator pocketed a card, he or shemaify- worker at Repro Equipment to contemplate the meaning
ing the protocol, not switching it off, and when the card was and rationality of the protocol at every step in every situa-
put back in circulation again, the default configuration was tion would be an utter waste of effort, and it does not
in force again. The reason for this is that tenbansystem happen. In Wittgenstein’'s words: “When | obey a rule, |
incorporates (implicitly, in the configuration of the system) do not choose. | obey the ruindly.” ([32], p. 219)°
a precomputed model of crucial interdependencies of the Butthe relationship between the formal construct serving
manufacturing process (routing schemes for different as a script (in this case, the gendeahbanprotocol as it was
parts, setup-times for different processes, etc.). Thus, eveninstantiated in a particular configuration and distribution of
though Repro often experienced situations where the cards) and actual observable practice is pausal the
kanbansystem was ‘beyond its bounds’, it was neither dis- operators deviated from the lexical statement of the rules
carded, nor suspended, but merely modified locally and when they found that to be appropriate and such putatively
temporarily according to the requirements of the situation. illicit practices were actually deemed to be competent and
The kanbansystem illuminates several important points. responsible. So, while contradicting Suchman’s contention
Suchman'’s contention that the function of abstract repre- that the function of plans is merely “to orient or position us
sentations such as plans “is not to serve as specifications forin a way that will allow us, through local interactions, to
the local interactions, but rather to orient or position us in a exploit some contingencies of our environment, and to
way that will allow us, through local interactions, to exploit avoid others”, the case does not contradict Suchman’s
some contingencies of our environment, and to avoid more general observation that formal organizational con-
others.” ([8], p. 188) is not accurate as far as #anban structs such as procedures are of a different nature than
system is concerned. When an operator receives a card, heomputational procedures and algorithms ([6], p. 322).
or she will produce the batch as specified by the card, in Formal organizational constructs in the form of scripts are
accordance with the general rules of the protocol, without not causal scheme$gut should rather be thought of as
actively searching for reasons not to do so and without normative constructbased on a precomputation of inter-
deliberating or negotiating whether to do so or not. The dependencies. A script offers a limited selection of safe,
kanban protocol does not exhaustively describe and secure, legal, valid, advisable, efficient or otherwise pre-
prescribe action—no linguistic construct does—but it scribed ‘moves’ while excluding ‘moves’ that generally
nonetheless generates specifications for the local inter-would be considered unsafe, etc. Whether or not a particular
actions. Workers at Repro Equipment rely on #amban option is actually deemed feasible or not feasible in a par-
protocol to issue valid and sensible production orders, ticular situation under certain practical circumstances is a
unless they have strong reasons to believe that its
unmitigated execution in a particular situation will have  °For discussions of Wittgenstein's analysis of the use of rules, cf. [33,34].
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discretionary matter. But such discretion is not exercised in merely temporarily reconfigured by the operators to
each and every situation. Actors are not endlessly reflexive accommodate the passing disturbance.

([35], p. 118). Under conditions of limited resources, prac- (4) Protocols and other formal constructs cannot
tical exigencies, and social accountability they rely on the exhaustively describe action. As pointed out by Suchman,
stipulations of the script, when one is at hand, in order to get procedures are characterized by “inherent and necessary
the job done, unless they have good reasons not to do so. underspecification [- - -] with respect to the circumstances

The contradictory findings thus indicate that protocols of particular cases” ([36], p. 411). Furthermore, Suchman
play very different roles in cooperative work. They may, observes, “the vagueness of plans” is “ideally suited to the
on one hand, as suggested by Suchman and others, playact that the detail of intent and action must be contingent on
the weak role of the ‘map’ of the traveller that offers a the circumstantial and interactional particulars of actual
codified representation of salient features of past and futuresituations” ([8], p. 185 f.). In fact, the degree of vagueness
actions which actors may consult as a referent. On the otherof specific plans is itself contingent ([8], p. 188). Thus, not
hand, however, they may play the strong role of a ‘script’ only is a protocol, as a linguistic construction, inherently
that offers a precomputation of interdependencies amongvague compared to the infinitely rich details of actually
activities (options, required actions, sequential and temporalunfolding activities, and not only is it inherently decon-
constraints, etc.) which, at critical points, provides textualized, but it is deliberately under-specified with
instructions to actors of possible or required next steps. respect to (a) factors that are immaterial for the purpose
The characteristics of formal constructs, be it maps or of the given protocol or (b) factors that can more efficiently
scripts, can be summarized as follows: and effectively be left unspecified, typically until a later

(1) Both maps and scripts represent constraints andstage. The protocol must be defined at “an appropriate
affordances. As pointed out by Suchman, the “emergent level of ambiguity” ([37], p. 77).
properties of action” do not mean that action is “random”. (5) “No representation of the world is either complete or
In order to understand the observable regularities in action, permanent” ([38], p. 257—-258). That is, weak or strong, the
she argues, one should investigate the “relationship protocol will, inevitably, encounter situations where it is
between structures of action and the resources and conbeyond its bounds, its inherent vagueness and appropriate
straints afforded by physical and social circumstances” ambiguity notwithstanding.

([8], p- 179). We can here add formal organizational con-

structs as representations of ‘the resources and constraints

afforded by physical and social circumstances’. That is, 4. The crucial role of artifacts

formal constructs—maps as well as scripts—stand proxy

for the affordances and constraints of the physical and social Formal constructs would be of only marginal utility if
environment. For all practical purposes, they thereby they were noinscribed upon artifactsln the coordination
circumscribe action in the same way as the physical and of cooperative work (to stick to my main concern here) the
social circumstances. More specifically, as far as coordi- role of the artifact is, fundamentally, to give permanence to
native protocols are concerned, such protocols convey athe protocol for which it stands proxy in the sense that it
precomputation of task interdependencies which assistsconveys the stipulations of the protocol in a situation-
actors in reducing the complexity of coordinating their independent manner. As observed by Jack Goody, “The
activities. written language [reaches] back in time” ([39], p. 280).

(2) Whether weak or strong, a protocol only conveys Written artifacts can at any time be mobilized as a referen-
stipulations within a certain social context, within a certain tial for clarifying ambiguities and settling disputes: “while
community, in which it has a satisfactorily certain and interpretations vary, the word itself remains as it always
agreed meaning and it only does so under conditions of was” ([40], p. 6). They are, for all practical purposes,
social accountability. unceasingly publicly accessible.

(3) Whether a formal construct serves as a map or ascript Due to these characteristics of the written language,
depends on the extent to which it is possible to identify, symbolic artifacts play a crucial role as mediators of the
analyse, and model interdependencies in advance. More-coordination of cooperative work. In the case of a standard
over, the role of a particular protocol may vary according operating procedure or a checklist, the state of the artifact is
to the situation. Thus, in a situation where a standard oper-completely static, irrespective of the state of the execution
ating procedure does not apply, the procedure may merelyof the protocol it prescribes. Even when the protocol is used
serve in its weak default capacity as a vehicle for conveying as a script (actors are following the instructions of the pro-
heuristics (as, for instance, in the recovery from error in the cedure or the items of the checklist step by step), it is
accounting office). In other cases, however, such as that ofentirely up to the actor to produce and maintain the required
thekanban the role of the protocol does not vary in the face dynamic representation of the state of the protocol with
of contingencies; rather, because of the complexity of the respect to the unfolding cooperative activities.
interdependencies of discrete parts production kéngban In other cases, however, the state of the artifact changes
protocol is not discarded, suspended, or ‘weakened’ butaccording to the changing state of the protocol. Consider the
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case of the bug report form mentioned briefly above [23,24]. may be of assistance to the actor in ensuring this: “The fixed
As an artifact, it is a simple paper form. The agreed-to linear structure of the checklist permits the user to accom-
protocol dictates that when a new bug is detected by anyoneplish this by simply keeping track of an index that indicates
involved in testing the software, a new bug report s initiated the first unexecuted (or last executed) item. Real checklists
and filled-in. The originator of the bug report also provides a often provide additional features to aid in the maintenance
preliminary description and diagnosis of the problem. Three of this index: boxes to tick when steps are completed, a
designers acting as a so-called ‘spec-team’ then determinewindow that moves across the checklist, etc.” ([41], p. 47
which module might be culpable; they specify the date when f.; cf. also [42], p. 9). In a similar vein, Goody, in a dis-
the bug should be corrected, and classify the bug accordingcussion of the specific affordances provided by the material
to its perceived severity. The bug report is then passed on toformat of written text, observes that writing introduces cer-
the relevant designer who is then responsible for correcting tain spatio-graphic devices such as lists, tables, matrices by
‘his’ or ‘her’ bugs and for reporting back to the designer means of which linguistic items can be organized in abstrac-
who will be responsible for verifying and integrating the tion from the context of the sentence and points out that the
many software modules. spatio-graphic format of an artifact can stipulate behaviour
This mundane example shows how a protocol and the by reminding an actor of items to do and directing attention
corresponding artifact supplement each other: firstly, the to missing items: “The table abhors a vacuum” ([39],
form is transferred from one actor to another and ¢thiange p. 276; cf. also [43,44]).
of locationof the artifact in itself conveys, to the recipient, These comments are far from conclusive, and are not
the stipulations of the protocol in a specified form, that is, intended to be. They are rather meant to indicate a crucial
the change of location transfers to the particular actor the and fertile area of CSCW research. There have been several
specific responsibility of taking such actions on this par- attempts at investigating the use of artifacts for coordinative
ticular bug that are appropriate according to the agreed-to purposes in CSCW (e.g., [24,27,43-50]). But we are far
protocol and other taken-for-granted conventions. Secondly, from a grounded understanding of the role of formal con-
at each step in the execution of the protodbk form is structs in cooperative work that can serve as a conceptual
annotatedand the updated form retains and conveys this foundation for the design of CSCW systems that support the
change to the state of the protocol to the other actors—theregulation of cooperative work. To get there, it is essential
state of each reported bug is thus reflected in the successiveao investigate how artifacts are used as objectifications of
inscriptions on the form made by different actors. That is, a coordinative protocols and how the material format of such
change to the state of the protocol induced by one actor (aartifacts support that role.
tester reporting a bug, for example) is conveyed to other
actors by means of a visible and durable change to the
artifact. The artifact can thus be said to provide a ‘shared 5. Conclusions
space’, albeit a space with a structure that reflects salient
features of the protocol. Furthermore, the change is propa- | have tried to demonstrate that the prevalent under-
gated within the ensemble according to the stipulations of standing in CSCW of the status of formal constructs in
the protocol, and the state of the total population of reported cooperative work is problematic. The empirical evidence
bugs is publicly visible in a public repository of bug forms. for the received understanding is not as robust as we may
In such cases, the artifact not only stipulates articulation have believed and there is evidence from other studies that
work (like a standard operating procedure) lmediates indicates that formal constructs are not always as feeble and
articulation work as well in the sense that the artifact acts ephemeral as we may have taken for granted. There are
as an intermediary between actors which conveys informa- good reasons to believe that formal constructs incorporated
tion about state changes to the protocol. Because the artifacin computer artifacts may be quite helpful in reducing the
mediates the changing state of the protocol among thecomplexity of coordinating cooperative activities and thus
actors, it not only conveys the general stipulations of the serve as genuine ‘resources for situated action’. We are thus
protocol butspecifies the stipulationis the sense that the in a situation in which a reconsideration of the premises of
individual actor is instructed that it is he or she that has to much of the research in CSCW is called for. Most impor-
take this or that specific action at this particular point in time. tantly, we need to investigate—thoroughly, systematically,
An artifact is, of course, not ‘just an empty space’, as the and critically—the actual use of formal constructs and the
song goes. It has a specifitaterial formatwhich is formed artifacts in which they are objectified. In short, we have got
to serve the purpose of conveying the specific stipulations of a lot of work to do.
the protocol within a particular context. For example, con-
sider the simple checklist again. As noted, the use of the
checklist requires the actor to employ a strategy for sequen-Acknowledgements
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