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request after the need for an ambulance was established, and the tapes reveal that
first interchange3:

4 Husband ( HS): Yeah, hi, can you send an ambulance?

5 Receiving operator ( RO): What has happened?

6 HS: She’s very pregnant you see the waters have broken, you see and she’s bleeding

everywhere

The wife of the caller is, it turns out, one week overdue in her pregnancy and her
waters have broken. Her cries can be heard in the background and the receiving
operator tries to calm down the situation by telling the husband that this is a
natural occurrence when the baby is about to be born. The husband at this point
asks the operator to talk to his wife directly. The operator tries to soothe the
woman while the woman attempts to explain what is happening:

30 RO: Are there large blood lumps coming?... yes, I'm sending for an ambulance at
once...so ... It is on its way (o you now ...

31 Wite (AB): [crying loudly]

32 RO: ...s0, so, try to calm down now

33: Dispatching Operator (DO): I'm with you [only heard by the RO through the listen-in
function]

34: RO: OK...you know the baby is supposed to come out now [said to AB]

When the caller indicates that his wife is bleeding heavily, the operator
immediately reacts. She requests co-listening by the ambulance dispatcher (DO)
through the CoordCom system. When the dispatcher answered the co-listening
request, she says, "I'm with you", as is customary, and indicating attentiveness.
Otherwise the dispatcher only listens. While the conversation is going on, both the
receiving operator and the dispatcher have the case file on their screens. We
should note here that the RO can see the DO who is sitting about 5 meters away
and they can maintain eye contact.

Talking with Emergency Unit Q994

When the emergency call is finished, the receiving operator enters information
into CoordCom and while doing that the two operators discuss matters through the
still open co-listening connection. They agree that it is a priority 1 (serious) case
and that they should send both an ambulance (Q942) and an emergency unit
(Q994-which contains an anaesthetic nurse) as is customary with priority 1 cases
at this centre. At this point, the dispatcher selects the units that will get this
assignment. She contacts them through radio and sends mobitex messages to
them, providing both an event code and also the information, "large lumps of

3 These conversations were translated from Swedish
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that we have been able to describe all of the different knowledges that might
prove relevant to a case, although we can state with confidence that the kinds of
issue we mention here crop up more or less regularly.

Emergent Properties and Social Distribution of Knowledge

The second problem is that of the emergent properties of knowledge. The case we
detail suggests that relevant knowledge is constructed at various different stages in
the case, depending on how actors construe what is going on. ‘Expertise
combining’ in this sense is a matter of actors contributing relevant knowledges at
relevant times, in accordance with problems that arise and solutions that might be
proposed. ‘Knowledge’ or ‘expertise’ in this context can refer to judgements
concerning whether they need to introduce other actors to unfolding events. Thus
and for instance, at the point of the initial call, the operator’s problem is how to
judge the severity of a case where the pregnant patient is ‘bleeding everywhere ..’
and to ensure that the necessary expertise will be present in a timely fashion by
dispatching dispatch an emergency unit with a nurse/anaesthetist. The decision by
that nurse upon arrival that a midwife will be required to accompany the patient to
the nearest emergency hospital (some 200 km away) is an example of the same
thing.

As the case unfolds, decisions need to be made about where that midwife is to
be obtained from and how to get her to the ambulance. The first decision is to
bring her from Helsingborg, where the maternity ward is located, in order to meet
the emergency unit on the road. From here on, we see the emergence of a possible
solution to the problem of the midwife, and subsequently a change of mind.
Initially, the ambulance driver has to correct the operator’s error in believing that
the ambulance itself can pick up the midwife (the midwife is to come from
Helsingborg, which is the destination of the emergency unit. Precisely the point is
that the midwife should accompany the emergency unit to the destination). The
operator establishes that there are insufficient units available and makes the
decision to involve the Helsingborg police in the transportation of the midwife.
All of this, it should be remembered, takes place before the ambulance and
emergency unit arrive at the pregnant woman’s home.

For this reason, the operator makes an arrangement with the police at
Helsingborg (lines 102-105) whereby a car is made ready but not yet sent on its
way. At this point, when the units arrive at the patient’s home, new knowledge
becomes available to the crew (lines 119-122). It seems that the patient has been
seeing a doctor from another town (Lund) and thus the appropriate action is to
take her to the hospital in this town. This means that the midwife should also be
obtained from the same town so as to be able to meet the ambulance and
emergency unit en route. An ambulance from the Lund area can now be made
available to deliver the midwife to a meeting point (lines 138-142).
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The ambulance carrying the midwife still has to rendezvous with the unit
carrying the patient, and the next piece of data involves an exchange concerning
where they are likely to meet up- it being the case that the operator is tracking
both units (lines 159-174) At the same time, other requests for medical
information are transmitted and the suggestion is made that it would be better if
the two units are ‘hooked up’ for direct radio communication (170-174). Only at
this point does the operator cancel the police unit from Helsingborg. Evident from
our rehearsal of this case is the fact that relevant knowledge is not held by one
person alone, nor can the relevant competence be presumed to be present in any
individual’s hands. Different actors at different times bring relevant knowledge
and expertise to the table, combining them to find appropriate solutions.

Conclusions

As many studies have shown, ‘elegant’ or ‘seamless’ practices are easy to find in
face-to-face work but not so easy to produce in distributed settings. When we
factor knowledge and expertise into this, the degree of geographical separation-
not just the fact of- makes a difference. We have tried to support and extend the
argument of Fitzpatrick and others concerning the analysis of ‘shared expertise’
by establishing a limiting case. In our one extended case, certain background
features define and limit the properties of expertise sharing in this environment.
They are firstly that knowledge must be accessed relevantly, quickly and
accurately. Of course, this is directly related to what kind of knowledge will turn
out to be relevant. Secondly, that in some instances and regardless of the fact that
cases are given different priorities at the outset, knowledge relevance is
constructed by ongoing determinations of the urgency or seriousness of cases.
Thirdly, that knowledge is socially distributed. It is not typically held by one
expert and by one expert alone, nor can one assume equal levels and types of
expertise across all parties to the encounter. This has particular ramifications
when, as we see, some of the knowledge which becomes available is provided by
mobile agents like ambulance drivers, or when particular medical expertise is
required.

It is unlikely, in this context, that any near-future technology can encapsulate
all knowledge in this domain, encode and structure it, and make it available to all
operators. The case we deal with illustrates why. The relevance of knowledge
depends on the emergent properties of situations; the socially distributed nature of
expertise; and the need for it to be obtained in timely ways. It is thus not only the
obtaining of knowledge that is of interest but the organised properties of
knowledge seeking behaviour and how responses are adjusted (in accordance with
how knowledge is offered) that are important. Compared to Fitzpatrick’s (op cit)
examples of acquiring knowledge in the small - how people in the office
environment find out what people do know through browsing printers and
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noticing unexpected books at other people’s desks - the SOS operators have to
find out what people know during a time critical activity and thus in situ. This is
what we label expertise combining. Expertise combining within the SOS
Emergency Centre is the organised work of several people, often in different
locations and some of whom might be mobile, seeking and offering relevant
knowledge in a suitable and convenient form that meets time- critical conditions.
The main reason for this, we argue, is that what constitutes relevant and useful
knowledge is emergent and cannot be easily identified or structured in advance of
the particular case that arises.

The obvious consequence of our deliberations is a ‘categorical’ problem. By
this we mean that, even if we emphasise the problem of replicating local
knowledges in one specific set of cases - relating to geographical location - there
still appear to be many ways in which such cases might be categorised and
embedded in systems. Appropriate categorisations may depend on the way in
which any given case unfolds, and relevant knowledge has to be available in such
a way that all actors have more or less immediate access to it. It should be
apparent that at present the operator acts as a conduit for the dissemination of
relevant knowledge and expertise, utilizing information from available technology
such as map computers and some geographical and medical knowledge (and also
on the basis of her knowledge of the limits of her own expertise). At the same
time s/he is receiving, based on expertises and knowledge held by others, relevant
information at timely moments. Appropriate technological support, then, must be
embedded in a work regime where a working division of labour involves socially
distributed knowledge of several different kinds.

Shared expertise systems currently available are not wholly suitable for such an
environment insofar as time- and safety- criticality preclude them. ‘Expertise
finding’ systems, while they may evolve organically to meet some needs, at
present cannot deal with the ‘timeliness’ problems we raise. Creating and
maintaining a knowledge base does not really deal with the problem of
‘emergence’. The development of such expertise sharing systems in this context
may ultimately prove useful, but only if they support a community of practice that
adapts to the organisational needs for knowledge exchange (Pipek and Wulf,
2003).

The likely way forward is some combination of new resources. We see a role
for the ‘map based’ kind of technology which already exists - a role in which
various forms of local knowledge are embedded in the system. At the same time,
the problems of emergence, the social distribution of knowledge and the various
forms which local knowledge can take, mean that it alone is unlikely to serve. It
needs to be accompanied by, we think, two organizational and cultural shifts: the
development of a culture in which knowledge is built and embedded organically,
and a move towards a more strategic role for some operators, whereby they can
support the immediate work of call takers and dispatchers. In principle, local
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figures like shift leaders can be such experts in technological solutions. They
could either provide knowledge directly or indirectly (on a ‘knowing who knows’
basis). The current case file does not contain all case related information and
much of what could help in combining knowledge could be encouraged by a more
elaborate case file where different kinds of information (map/comments/web
pages etc) could be added. In a new and improved system it may be possible to
provide more elaborate log, so that as much as possible of the operator’s
reasoning is visible in the case file. Another possible solution to the lack of local
knowledge is to attach information, permanent or temporary, to addresses e.g. if a
road is temporarily closed due to road work or if it is a festival going on (see also
Halverson et al, 2004). These implications are dealt with in a current project
where we have developed an emergency case handling and dispatch prototype that
addresses several of these problems (see Normark, forthcoming).
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