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a trend towardsnformation technology bein@ugmented
with the capabilities of communication technology.

gies, and these are increasingly integrated with our PCs. The At first, we are thrilled by the prospect of using advanced
more connected we become, the more important it is that westate-of-the-artommunication technology, such esceiv-

pro-actively manage our communication patterns.off, we
risk being forced to either temporarily disconnectingur-
selves from communicating, or spend all our time trying to
catch up with the demand for communication. Nonthe§e
two scenarios are desirablEhe aim of thispaper is to in-

ing the first emalil or participating in the first desk-tageo
conference. Atthis point virtually all communication
through the new technology desirable. We subsequently
engage in a process ofilizing the potentials of théech-
nology. Later on, chances ar¢hat we use manylifferent

vestigate how people manage communication patterns as anoommunication technologieand experience dramatic in-

integral part of theidaily work. Empirical investigation of
complex work in a Swedistpharmaceutical company
showed avariety of means for managing communication
patterns.Based onthe fieldwork we presenSwitchIT, an
application for pro-actively managing communication
modes, and discuske theoreticaimplications of applying
the concepts of communication overflamd communica-
tion deficiency to describeeommunication patterns. It is
concludecthat there is aneedfor collaborative technology
supporting the negotiation of communication.

1. Introduction

We guarante¢hat you, as a busy professional, are con-
stantly confrontedwith the dilemma: should temporarily
disconnectmyself from all communication technology in
order to get work done — “pulling the plug” — or should |
remain incyberspacandrisk beingburied in emails, tele-
phone calls, faxes, etc. — “pushing up tieisies”? The
modern office isincreasingly beingequippedwith a broad

range ofcommunication technology, such as, telephones,

fax machines,email, workflow systems,and scheduling
systems,andvideo conferencingystems, both orand off

creases in the amount of communication. By thenexype-
rience that we spend time on communication whichnde-
sired, and feel that hadbeen more appropriate if weuld
have put these efforts into other, more important activities.
We also experiencethat communication iscarried out
through an inappropriate medium mode; we are, for ex-
ample, subjected to telephowalls when wewould have
preferred emails. People actively engage in a process of pri-
oritizing, excluding, postponing and redirecting communica-
tion simply becausehey have neithethe capacitynor the
desire to beavailable to everyone at argoint in time
through all means of communication.

This situationcan both becharacterized fronthe per-
spective of information overload, where the individual being
presented ammount of informationexceedinghis or her
cognitive capacity{17], and the perspective of interaction
overload, where the level of interaction which theividual
needs to engage in exceeds his or her cooperative desire. It is
the aim of thispaper toinvestigate how the concepts of
information overloadand interaction overload, flaed as
communication overflow [22] and communication deficiency
[23], can describehow people in organizationsactively
managetheir communication with others. The results as a
basis for designing information technology to support this

the desk-top. Some of these are stand-alone technologies amfocess.

others are integrated dhe same computer platform. Daily
work in an ofice involves using these technologies in a

In order to explore the problem in practice, we hewe-
ductedfieldwork at a Swedish pharmaceutical sesh or-

complex pattern as a part of the communication which alsoganization. This study hagrovided uswith valuable in-

involves face-to-face communicatiofhereis, furthermore,

sights in how people activeljpanagetheir communication
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patterns. Ouresearctfocuses on thelesignanduse of in- .
formation technology [c.f., 5; 8]. Wéhereforeattempt to 2.2 Interaction Overload
take the analysis of interacti@mverloadone stepgfurther by

designing technology supporting people in managitey- Interaction overloadcharacterizeproblemsrelated to in-
action overload. This paperpresents the results from the teraction among people. This can,tirn, be characterized
fieldwork and aprototype applicatiortalled SwitchIT, pro- as two analytical distinct problems, the problerlated to
viding computational support for the process of managingundesired communication, which wienotecommunication
modes of communication. overflows andproblemsrelated to desiredommunication

In the following section, we present and discteoreti-  through anundesired mode ofommunication, which we

cal concepts. Section 3 presents tietd fstudy siteand re- denote communication deficiencyThe first concept ex-
search approactSection 4 aalyzeshow members of an Presses theotion that not all communication desired at
organization manage their communication patterns. Sectiordll times, thesecond cocept denoteshat even if the com-

5 outlines and discusses the design of a light-weight switchdnunication is desired, then the way in which it is carried out
ing mechanism supporting th@ocess of managingom- ~ Might not be.

munication deficiency. Section 6 discusses the findings. .
Communication Overflow

2. Concepts o S
Communicationoverflow characterizesituationswhen
When a particular communication technology initially is P€ople aresubjected tocommunication they are nonter-
adopted, itmust beused by acritical mass inorderfor the ~ €sted in [22]. Augmenting Shannon’s [35] simjaled pow-
technology tosucceed12; 13]. Wicespreaduse of acom- erful model for communicatiowith the notion of context,
munication technology can, howevesuseproblems. This ~ communication overflowcan becharacterized a§22]; con-
paperaims atunderstandinghe effects of complex use of  tents of the communication, communicator(@)d context
communication technology, especiaflifuations where the ~ ©f the communication in terms of time and place.
technology isused sointensively that thenidividual user Regulation mechanisms support the management of
may be left with only two alternatives, eitherdisconnect ~ Communication overflow by distinguishirdgsired commu-
the technology or tespend an inordinatamount of time  hication fromundesired[22; 23]. There aretwo distinct
using the technology. This phenomenon carvibeed as a  YP€sS of regulation mechanisms [28]ltering mechanisms

case of: which support specification of filters that automatically

Information overload The individual beingpresented an ~ Match and direct incoming communication, and which are an
amount of information exceeding his or her cognitiapac-  integrated feature isome communication applications, and
ity [17], or acknowledgingmechanismsproviding information about

Interaction overload The level of interaction which the ~Communication before the user is subjected to it.
individual needs to engage in exceeds his or her communica- AS an example, all internal telephone calls at ¢ben-

tive and cooperative capacity. pany we havestudiedwill display the aller's local exten-
sion on the telephone of theceiver ofthe call. Aspeople
2.1 Information Overload learn who has which number, this displapvides informa-
tion thatcould be used tevaluatethe desirability ofcom-

Information overloads a concept stemming fromdata- munication before being subjected to it.

base oriented view of information technology. It focuses on  The major disadvantage of acknowledging mechanisms is
situations where the amount of informatienceeds the that people muskevaluateall communication, while the
cognitive capacity othe recipient of the information. It major disdvantage of filteringnechanisms is that they do
does not focus on communication pattemrs]information not provide awareness about the communication whésie
overload isoften exemplified bythe difficulties related to ~ been filteredout. Accordingly, the majordisadvantage of
information retrieval inlarge databasgd1]. In order to re- filtering mechanisms is the majadvantage of acknowledg-
duce the risk of facing informatiooverload,the amount of  ing mechanisms, and vice versa. Therefore, the combination
information must be reduced, either by inventing more effec-of these two types of regulation mechanisms is potentially a
tive tools for information processingg.g., information re-  very powerful means for managinmdesiredcommunica-
trieval or filtering [c.f., 3; 29], or byncreasing ourcogni- tion. Regulation mechanisnimve beemsedwithin infor-
tive capacity, thereby processing the information neffie mation retrieval to avoithformation overload,e.g., filters
ciently [c.f., 1]. The problem of informationverload has  to avoid experiencing “junk mail” [c.f., 74nd keywords to
beenaddressedvithin several fieldssuch as, information avoid browsing databases which are not relevant.
retrieval [c.f., 3; 31], information filtering [c.f., 11; 25; 29], Some commercially available email clients, such as Eu-
and intelligent agents [c.f., 9; 24]. dora and GroupWise, contain both filteringd acknowledg-

ing regulation mechanisms. The possibilityr attaching
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sounds or sampled messages to filters in Eudora 3 Pro illusinformation spaceqc.f., 33]. The communicatiodoes not

trates the strength of combining the two approaches. in itself require of the recipient to direct all attention towards
o o the communication. People working in the same room can
Communication Deficiency engage inunobtrusive and ephemeralcommunication by

] ] . o thinking aloud, gazingpointing, or humming [c.f. 15].
During thefieldwork studylng communicatiooverflow Studies haveshown pr0b|ems in providing support for

we recognized a related, yet different problem, which we call computermediatedunobtrusiveand ephemeral communica-
communicationdeficiency[23]. Communicationdeficiency tion [16].

characterizesituations where people asabjected to com-

munication which they are interested in, but wherentiode | optrusive shouting in a electronic mail
f . . . desired Withi he field of C _ mpose obligations to meeting or on the with request to

of communication isundesired.Within the fie [0} om notice and react telephone urgently reply

puter Supported Cooperative Work (CSCW), the concept of Unobirusive

modes of interactiohas been promoted to characterize inter-  Inconspicuous interaction humming, discretely leaving

action in cooperative work settings. Studies of whedple with no direct obligations to | - gazing, fanking Boetitnore

. notice or reac

do when they conduct work activities has shown a multitude

of differenttypes of interactional activities, such asain- Ephemeral Persistent

taining reciprocal awareness, directiagtention, assigning L%?(')yl dﬁéisggig;geféugntg Leaves external trace

tasks, handing over, etc. [32]. Based on these, ScHa#ft leaves no trace

has suggested a general framework characterizjpgeral
modes ofinteraction. We haveppliedthese to ageneral ~ Figure 1. The two dimensions of modes of communi-
communication contex. Themodes ofcommunication in  cation; unobtrusive versus obtrusive, and ephemeral
this model isrelated tothe notion of communication me- Vversus persistent, represented as a two-by-two matrix.
dium in Shannon’s model, and atkaracterized according to The contents of the cells are examples of how to clas-
two modes ofcommunication [Chapte3.4, 32]; Unobtru- sify communication patterns according to the dimen-
sive versus obtrusivedommunication—communication can ~ sions.
be more or less obtrusivdependent ofow strictly it im-
poses obligations to notice and redagphemeralversusper-
sistentcommunication— ephemeractommunication only
exist in the flux of unfolding activitieandleaves noexter-
nal trace. Persistent communicatieaves behind asexter-
nal trace. Figure 1 illustrates how the modes@hmunica-
tion can be used aanalytical distinctions for classifying
actual activities.

A mobile phone call can, for instance, be characterized a
both obtrusive and ephemeral. Itnecessary fothe recipi-
ent todirectattention to the communication more or less
instantly, andthe communicatiordoesnot leave persistent
traces, unless it is an oral message from an automatic a
swering machine. A talk box or silenideo connection
constantly running in thebackground areexamples of
ephemerabut more unobtrusivenodes ofcommunication.
An incoming email, inasmuch as the email application is
configured tonotify the user with alert sound, is on the

other hand an example of a persistent and obtrusade of therefore,not includethe distinctionbetweensymbolic in-

communication. The classification of garticular technol- o 0 "and interaction embedded in the field of work in our
ogy is to agreatdeal dependent ohow the technology is further analysis

configured. Changing the settings of an email application so

Schmidt [32] introduces a thirdnode of interaction
which distinguishes between interaction in cooperatioe
embedded inthe field of work, asopposed to interaction
through symbolic representations of the field of work. Since
the main objective in thipaper is toinvestigate how in-
formation technology can support people in managitey-
action overload as a result of using communicatéminol-
ogy, the distinctiorbetweenembeddedind symbolic modes
f interaction is problematic. Interactiocarried out via
communication technology is most often symboleing
concerned witlthe articulation of who is doing whathen
and how. It is less often embedded in fieéd of work, i.e.,
"hteraction conducted by embeddingues by highlighting
particular items belonging to the field of work. We dte;
thermore, in thigpapernot only concernedwith situations
where people working together communicatel interact.
The perspective adopted in this paper is one of communica-
tion and interaction among people in general. \Wal,

it does not alert the user whérere is a nevemail, for in- 2.3 Summarizing Key Concepts
stancewill make the communication less obtrusivedi-
recting the telephone from ringing to automaticatigord- This section hapresented @et of key concepts to be

ing messages on an answering machine will both change thgpplied in amanalysis of the field study results. Then-
degree of obtrusiveness and redirect the communication fromyepts of information overloadnd interaction overload has
an ephemeral to a persistent mode of communicafiared  peen presented. Figure 2 shows a maeéstribingthe rela-

messageandPostit notes silentlyplaced onthe desk are  tjonships between the concepts of interaction overload as
examples of unobtrusivand persistent communication, as

are communication viasharedwhiteboardsand common
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Problem

Perspective Technology

The amount of information exceeds
the cognitive capacity

Information Over-
load

The global amount of in-
formation in a particular
setting

Processing: Information processing
tools: information retrieval, filtering
intelligent agents.

Communication

overflow
municator, both independent or de-
pendent of the communication con-
text

Being subjected to undesired commuy-The individual who is sub-
nication due to content and/or com-| jected to undesired commu-
nication

Shielding and notifying: Regulation
mechanisms filtering and acknowledp-
ing communication in a particular
communication technology

Communication
deficiency
communication

Being subjected to desired communi- The individual who is sub-
cation through an undesired mode of jected to undesired mode of
communication

Redireting and postponing: Switchirjg
mechanisms supporting managemept
of communication modes between
technologies

Table 1: The differences in problem, perspective and technological support regarding the three concepts informa-
tion overload, communication overflow and communication deficiency.

characterized by the concepts of communication overflow nismsrelate tothe configuration of multiplecommunica-

and communication deficiency.

Contents

Communication

Overflow —— Communicator(s)

\ Context

Interaction
Overload

Unobtrusive/Obtrusive

\ Communication /

Deficiency \
Ephemeral/Persistent

Figure 2: Model characterizing communication over-
flow and deficiency. according to the contents, com-
municator(s) and context of the communication, as well
as the two different modes of communication.

Being subjected taindesiredcommunication, communi-

cation overflow, and beingubjected tadesiredcommunica-

tion technologies. Table 1 summarizes the nufierences
between information overload, communication overflow and
communicationdeficiency concerningthe problems they
addressthe perspectivesriplied, andthe type oftechno-
logical support promoted.

3. Research Approach

The research approach applied in this paper shares com-
mon features with thapproachadvocated byDahlbom [5]:
“...a theoryanddesign-orientedstudy of informationtech-
nology use, an artificiadciencewith the intertwined com-
plex of peopleand information technology as itsubject
matter” [5, p. 29]. Our point of departure is that informatics
is an artificial scienceoncernedwith the use of IT. The
knowledge interest of artificial sciences, such as Informatics,
is to improve and invent the use of artifacts [36, e.g., p. 7].
Such a knowledge interest goes beyond the clagdistaic-
tion between social and natural sciences, with their ambition
to interpretandexplain respectively [6]. Thaotion of IT
use seeks tanderstand “IT-in-usefrom the perspective of

tion through an undesired mode of communication, commu-the people affected. Therm “IT-in-use” intends to empha-

nication deficiency, areboth relatedto, but different from,
being subjected toinformation overload. Communication

overflow and deficiency, onthe onehand, emphasize [22;

23]; Communicationviewed asinteraction amongpeople
from the perspective otthe individual that is subjected to
communicationandher desire to avoid oredirectsome of
the communication. Informatioroverload, onthe other

hand, addressesnformation with a global view of the
amount of informationandthe human cognitive inability

to cope with large amounts of information.

Communicationoverflow and regulation mechanisms

can berelated to both single and multiple technologies,
whereascommunicationdeficiency andswitching mecha-

size that we do not see IT asdeadobject,” butrather as a
powerful and complex artifathat moreandmore seems to
be integrated in human practices, enabling but distating
the conditionsandnot seldom act in seemingly uncontrol-
lable ways [5].

3.1 Choice of Techniques

There are in particulatwo kinds of scientificmethods
that thisperspective of informatics researativocates: eth-
nographyand qualitative interviews. Ethnography ison-
cerned with describing a certailomain, such as a working
day, as seen from the people involved [19]. This is done by
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direct involvement of the researcher, typically but netes-
sarily [see, e.g., “quick and dirty ethnography,” 20, 4§2]

during an extended period of time [14]. While doing the em-

pirical work, theresearcheseeks to collectvhateverdata
available that shed light on the focus of the reseeifcints

many interesting observations. We believe thatitisegghts
of how work actually isperformed gainethrough the par-
ticipant observations had been hard to get by salehyguct-
ing interviews. Our role as observers and the purpose of the
fieldwork was known byeverybody[c.f. 28]. Field notes

[14]. The analysis of the empirical accounts is an importantwere continually taken during the observations.

part of ethnography, which formally starts when tiata is
collected [14]. Ethnography is beinged inmany different
ways andfor many different purposes, ranging from long-
termedanthropological studies of cultural issues [2, pp.
109], over medium term studies seekingatmlyzethe use

of artifacts in cooperative world], to snapshots for the
purpose of systemdesign [see?1]. Qualitativeinterviews
are characterized bgpennessand flexibility [26]. The re-

The participant observations were followed by qualitative
interviews [28]. Besides the member of the dyspepsia group,
interviews were conductedith the manger of the depart-
ment, three clinical trialnanagerandtwo groupmanagers
from other groups within CRM IIl. Theeason forthis was
simply to gain a morexhaustive insight in th@ature of
communication deficiency. An interview guide approach was
chosen for the interviews. This implied specificatiorgeh-

searcher only sets the overall agenda and then lets the perseamal topics inadvance, anthe particularcourse of each in-

beinginterviewed be in chargfgl8]. Ideally the nterview
takesplacewithin a context with which théinterviewee is
familiar [18]. Qualitative interviewing thufavors richness
of worldly realism, rather than tightness of control [26].

3.2 The Case

The fieldwork has beercarriedout at a multinational
Swedish pharmaceuticadsearctcompany employing 1000
people. Of these around 750 are directly involvedesearch

terview directing theexact wordingand sequence ajues-
tions [28]. A total of 12 interviewsvere conducted. The
interviews lasted between 4md 90minutes,and were all
taped.The interviewswere transcribed,codedand together
with the fieldnotes, analyzed based on the conadgxsribed
in the previous section.

4. Managing Communication

This section presents the field study results with a par-

activities spanning from basic research on cell biology toticular focus on how the members of the grexperienced

technological innovation ipharmaceuticathemistry. The
use of communication technologies such as email, tédex
phone, file transfer systenamdbulletin boards are opara-
mount importance for conducting research projeadtsover

the world. Other important information technologies are

office systems, presentatiotools, word processors, and
spreadsheets.

Our researchtakesplace atthe third Clinical Research
Management departme(@RM llI) at the clinical division.

and managedommunicationdeficiency. Howeverpecause

of the analytical nature of the concepts, communication
overflow and information overload will be also be applied in
order to explain the observed phenomena.

4.1 Ephemeral Versus Persistent Communication

Although the appropriate mode ofommunication is
contingent on the particulaituation in which it isplayed

CRM Il employs about 50 of the 350 personnel working at out, different communication modes display generic features.

the clinical division. The mearchactivities at the clinical
division concerrclinical tests on human subjects dfugs
that havepassedhrough the pre-clinicalesearchCRM il
consists of fouresearctgroups, managing clinical testing
of drugs before they am@pprovedfor regularuse. Thefield-
work reported inthis paperhas mainlybeenconducted at

The fieldwork illustrated this in examples of how the
ephemeral and obtrusive real-time telephone communication
efficiently sortedout misunderstandings, which wouldhve
taken a huge amount of email messages. Etephone
does, however, force both parties to act instaatighsimul-
taneously [37]Ephemeral communicatioreducesthe risk

one of these groups; “Ulcer/Dyspepsia.” The group consistsof facing information overload as indicated by thike “You

of six employees, which is one group managfaee clini-
cal trial managersandtwo secretaries. Theesearch in this
group concerns dyspepsia, “a persistent ourrent abdomi-
nal pain or discomfort in the uppabdomen’[38]. Broadly
speaking, this means that peopkve serioustomach-ache
without any symptoms of a gastric ulcer.

We studied the everydaccomplishment of work in the
CRM Il group duringtwo months. Thepproximately 80
man-hours of close participant observations [c.f. 28],
following a particular person through thigrson’s working
day andtaking field notes, wascombinedwith about 240
man-hours of site observatione., talking to thegroup
members, checking who was doimdnat, etc.,and gained

have134 unreadmail! Do you want toread them now?”
[27], while at the same time forcing the participantsem
ord traces ofthe communication. Thigan lead to the di-
lemma between increasing the amount of written communi-
cation or risking to forget important communication. This
can impose a dilemma:

“l certainly don’t trust my ownmemory. If Ireceive afax,
for instance, and do not make a note of what dfaing, I might
very well forget it. And this isometimesthe case;things just
“fade away”... On the other hand, if | writehings down I
increase an already enormous pile of paper.”

KD, Clinical Trial Manager
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During both observationand interviews itturned out
that people oftercombined the advantages of real-time

occurredfrequently duringthe observationandthey can be
interpreted adoth communicatioroverflow and deficiency.

ephemeral communication, such as the telephone, with perThe persommight be formally responsibléor accomplish-

sistent communication. Wkave evidence ofpeople, for
example asking the other part to writewn what had been
decided inthe conversatiomnd to send it bymail; taking
down notes themselves—some peopmeen used special
note padsfor this purposejyrecordingthe key points on a
dictating machineafter the conversationand using tele-
phone logs.

As one of theintervieweesput it: “Combining thetele-
phone; fastdirect access, effective tourn out misunder-
standings, etc., and some type of log, makingcthe/ersa-
tions somewhat persistent, is ofteery effective,” Due to
the time it takes tdranscribe telephonkegs, people some-
times receive a copy of treudio-cassette instead of a tran-
scription of the tape.

4.2 Communication Obtrusiveness

Communicationdeficiency appears to great extent to
be dependent onhe situation. Conducting intellectually
taxing work, such as writing scientifigapers or planing
forthcoming clinical trials, peoplgenerallydid not choose

to engage in obtrusive and ephemeral communication, as the

following quotes show:

“Let’'s say I'm at my office writing a journgbaperand | am
interrupted, for example by tlephonecall or by someone
entering my room. Shmight want to know or discusssome-

ing the task, but does not give it a véngh priority. Fur-
thermore, the mode of communication is obviously not very
appropriate. Rouncefield [3(jas characterizedthis phe-
nomenon as a type of work ettethe core ofthe activities

is constant interruption.

4.3 Actively Managing Constant Interruptions

Communicationdeficiency doesnot only arise when
people are interrupted by obtrusive and ephemeral communi-
cation in situations where they want communication in a
more unobtrusiveand persistent mode, as the following
illustrates:

When | perform administrative worlsuch as theroutine
work of going throughjournals from clinical trials, itdoesn’t
matter if people interrupt or disturb me. On the contrary, it is
only good if they interruptand disturb me more inthese
situations, then they might not disturb me so much when | don't
want to be disturbed. Yoknow, it's when | do brain work |
don’t want to be disturbed...

PJ, Clinical Trial Manager

“As group manager my work is partly to be accessible to my
group, but I'm alsoinvolved in clinical trials. Atthe moment
my workload is toohigh, so...I don't manage to do what |
should do.Working asmanager issomewhat in conflictwith
working in clinical trials projects...because the work in the

thing, and it will take a couple of minutes. When she’s left, you projects require that | canwork without beinginterrupted and

cannot immediately go back to work. First you haveatquaint
yourself with the train ofthought. This is sometimes
impossible, or takes a very lortgme...especially ithe inter-

ruption was long and you had to put cognitive efforts to
something. Doing intellectually taxing work, Ilthink every
single interruption is negative...even if it &outsomething |
have waited for or am very interested in...”

PJ, Clinical Trial Manager

“‘l have been very over strainelhtely, and it's not very
good to receivetelephone calls,and similar. Especially not
calls from long-winded people, or someonall one minute
before lunch, when yoare extremely busy; you have 3in-
utes and you don’'t want teatalone. Youknow, that'ssimply
inappropriate situations for receiving phone callswbuld very
much appreciate if had the possibility tomanage mycommu-
nication more than | am today.”

KD, Clinical Trial Manager

During the observations wecognizedhat peoplehave
problems gearingnto work when theyhave been inter-
rupted. Even whemsing “to-do lists” and writing down
short notes when being interrupted,siéemed to be very
hard to goback to work immediatelafter aninterruption.
This is especially theasewhen these interruptionferce
people to make telephone calls, go to other peoplfises,
talk to people they shouldavecontacted or forcehem to
take down new notes in théto-do list”. Such situations

disturbed, and the work as a managevery muchinvolves
talking to people—the opposit&/hen mydoor is open I'm
seldom alone.... And I've madediear; if the door is shut, you
shouldn’t disturb. But if thedoor is slightly open, you are
welcome in.”

YF, Clinical Trial Manager

Hence, communicatiodeficiency doesiot have to im-
ply that people are subjected to communication in an obtru-
sive and ephemeral mode, therdd®ing interrupted. Some-
times the opposite is true. GW, tldepartment manager,
had previously struggledvith the samecontradiction be-
tween working in clinical projectand as ananagerToday
she works exclusively as a manager: “workinghe proj-
ects took too much time,” shergued. GW's perspective of
her role as manager is very similar to YF's.

“Indeed, | often feel very busy... I've many things to do. But
the most important part of my job as manager of the department
is to be accessibland listen to theemployees.Therefore |
think it's very importantthat people feel thexould come to
my office.I'd rather put things aside. Actually | often feel the
opposite...that people should come and talk to me more often.”

GW, Department Manager
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“l inactivate MS-Mail and redirect the telephone to my

4.4 Managing Obtrusiveness Using Doors, Tele- secretary. She takes down notes; who has called, whieether
phone Systems and Postlt Notes I should call them back, and so on. ®ings are accumulated...
| don't escape forever, it's just temporary...”
During the observations weund that people arenore YF, Clinical Trial Manager

carefulanddiscreet topeople outside their own group, for
example, peeking into the @é before carefulljknocking
on the door. Contacting people in the ogroup, people
seem to be more obtrusive, for example, walkimg the
office without knocking on thedoor, when they contact

colleagues from their owgroup. One way of regting the L -
risk of interruptingand distubing people ininappropriate both communicatioreficiency andoverflow. Thetrend of

situations, would be if it was possible ¢énquireabout the ~ Increasingly applying information technology tonnect

accessibility of the others. The door seems to be a very imPeopPle V‘I’i" (TOSt Iikelly en_fc;]rcke): trr']e problem. .
portant mechanism faedirecting orpostponing thecom- People do struggle with both communicatioverflow

munication. A closed door is often a sign that people do notand deficiency irtheir daily working life. Communication
want to be disturbedind anopendoor that people are wel- deﬁmency isnot just about beingnterruptedand _dlsturbed
come in: by obtrusive and ephemeral modes of communicasten

. the opposite can be the case. People want to activaty
“Previously, before the departmemtas moved, there were . . g A
windows in all the doors. | liked thabhecause¢hen one could ?ge thekl); aC(_ZESSIbIe n_:_?]desmn}umcaktlonr’].nr?t jushide .
see what people were doing. And by doing so, amgd assess  [1OM obtrusiveness. The type of work which a person Is

if it was appropriate to interrupt them. Thesee nowindows in responsible for seems to play a role for teperiences of
the doors here, and it's often impossible to see what people areCOmmunication owéoad anddeficiency. Toreducethe risk

doing even if the door is open, simply becausecttigk is too of communicatiordeficiency,people use switchinghecha-
small; you cannot see what's happening...” nisms, directing onenode of communication to another,
KD, Clinical Trial Manager and postpone mechanismsielaying the communication
Lo within the same mode to a more appropriate time. A switch-
Hence, YF uses the door to indicate her preferred mode ofng mechanisms is sometimes also a postpone mechanisms.

communication; if it is open or slightly opepleasecome  pyplishing the preferred modes edmmunication to others
in, but if it is closed, pleaseend aremail, or similar, or  seems to be a good idea.

come back later. Using thdpor as aswitching mechanism
YF reduces her risk afxperienceboth communicatiorefi- 5. Support
ciency and overflow. A clinical trial manager told us that he

4.5 Fieldwork Results

The field study clearly pointed out that people experience
phenomena which can be described in terms of a mixture of

sometimes even writéplease danot disturb!” on a Postlt This section explores the question of howptovide IT

note and places it on the door when she does not want to bsupport for managing communicatideficiency by means

disturbed. of the prototype application SwitchiTsupporting users of
The telephone system is aldeequently applied to  multiple communication technologies in easily switching

switch modes of communication: among technologiesindfor publishing preferences to oth-
“l, for example,enter“at meeting until X” into thetele- ers.

phone. And when people try to call me then a messageng

I'm at “meeting until X" is displayed on the display tiieir 5.1 SwitchIT

telephone...and Wwon'’t be disturbed. | get the calls oemails

instead... or peoplecall later, when thetelephone says I'm Our starting point was tdesignsomethingvery simple
back ..... When | receive the email, a lightttze te_lephone be-  and atthe same time immediately usefahd usable. The
gins to flash,andthen I know that someorteadtried to reach  tea50n for that was that we do not think it is a realistic start-
me by phone...the communication is postponed... ing point for our intention, to construct highlycomplex

PJ, Clinical Trial Manager technology, for exampleembedding models ~of user-
In other words, entering a message the telephone  behavior. ) )
system, such as: “meeting” or “temporary out of tifiece”, SwitchIT enables the user to easdlgange hedesired

calls areredirected tothe switchboard where an operator Mode of communication. The application is constaat-
takes a message and send it in an email. This is an examphated onthe desktopand it only requires asingle mouse
of a switching mechanismredirecting ephemeraindobtru-  click to change the accessibiteode ofcommunication. Ap-
sive communication to persisteand more unobtrusive  Plying the two by two matrixpresented in Figure 1,
communication.However, since callersnight try again SwitchIT supports the classification ehch ofthe user's

later, this can also b@ewed as gostpone mechanism, as - - - o
noted by YE: L SwitchIT [10] is an Apple Macintosh application implemented i C
' and Dynaface, an interface desigol, and is a radical redesign of the

initial application described by Ljungberg & Sgrensen [23].
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communication applications in one of the fauodes of port for redirecting iscertainlynot easy. It is,however, a
communication. The user-driven configuration of communi- very exciting challenge for further research.

cation systems haseen chosebecausanost technologies We are also exploring the possibility to use icons that
can be configured in severalays, e.g., the emaitlient can be movedptionally within the matrix. The use of
Eudora which can be configured in varialegrees obbtru- icons could reducethe number of operationgequired to

sivenesdependent orthe setting of alert sounds,attigue managethe application, e.g.changing the placing of an
boxes and flashing icons in the menu bar. Up to three appli-application. Relating the placing of an application in
cations can be entered in each of the foodes of commu-  SwitchIT to its “real” settingsaccording tothe two dimen-
nication. The status of an application ilglicated by the  sions of communication, the usevould benefit even
button of each application, and a browsing window supportsgreater. Associating the positioning of an application’s icon
editing thesettings. Clicking on one of thapplications in SwitchlT with its settings is a non-trivieffor requiring
within a modetoggles the status of the single application a substantial programming effort. Providing support for
between activeand inactive. To activate or inactivate all while double-clickingand drag-and-drogunctionality are
applications within one of the four modes, the user togglesmuch easier to provide.

one of the vertical buttons. Inasmuch as useffind it useful to have various pre-

defined settings, e.g.,for “meetings at theoffice” and

“administrative work,” future versions of SwitchlTould
make it possible for the userstave pre-défied choices of
desired modes of communicatiastenario’s of communica-
tion. For exampleduring meetings the telephonghould

Dbtrsive always be redirected to @amail application, theideo con-
ference system to the talk-application, and so on.
'] The strength and weakness of SwitchIT is the simple de-
-,_]EI sign. Even if only oneperson usat, this person might
= . benefit. At the same time doesnot support policies for
Unabtrusive availability and organizational structures. An issue for-
IERN ther research is therefore to explore the relevance of support-
Ephemeral Persistert ing computer-mediated communication through SwitchIT or

for incorporatingoptionsfor organizational structures. We
have contemplatethe possibilitiesfor incorporating soft-
ware-basedigents whictcould also take the form ofliplo-
SwitchIT supports selectiveublishing preferred modes  matsandagitators, traversing aork-groups’ network and

Figure 3. SwicthIT’s main window.

of communication to others (Figure 3). Settimg® behid- support the negotiation of how SwitchIT settings should be
den from or shown to the SwitchIT users listed in we- set. Similarly, agentgsould be applied tanstall the pre-
dow. ferredsettings for SwitchlT aeachproject member at the
start of a project.
—_—— s ee— 5.3 SwitchIT as a Communication Technology
Bo Dahlbom
Henrik Fagrell EE SwitchIT can beviewed as aneta-communicatiotech-
‘;fgdifﬂtﬂﬂﬁ;%mg nology, in the sense that it is a communication technology
Urban Nuldén EE which supports the articulation of communication.céin,
therefore, aswith other communication technologies, be
augmentedwith the regulation mechanisms, extensively
discussed by [22] (See TaHl¢. It could supportconfigura-
Figure 3. The “Show” menu in SwitchlT. tion of filtering and acknowledging mechanismswhich
could filter communication attemptand provide audible or
5.2 Further Development visible notification when registering others attempting to
communicate.
The version of SwitchIT shown abowmly provides a Supposing that two peoplgeographicallydispersed are

first crude functionality. We are currently exploring the pos- Working towards a joint critical deadline. They, therefore, do
sibility for redirecting communication in undesired modes of NOt want to besubjected to lotrusive communication from
communication to otherdesiredones. Operationallythis others. If, however, one of them wish to establisvideo
could be done by marking an application in the main panel,conference with the other, thiequestfor communication
pressing shiftand click on another applicatiorproviding ~ Should not be excludedhis can be accomplished either by
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ensembles are either largeamnbeddedvithin largerensem-
bles with no omniscient agents; they are often transient
formations vihhere membership often is unstable oon-
determinable. The pattern of interaction changes dynamically
with the requirements othe situation,and control is dis-

This paperhaspresentecexamples of how people in a tributed logically with agents being semi-autonomous in
pharmaceutical company balance between “pulling the plug”their partial work [33]. This perspective supports the notion

person, or by amacknowledgingmechanism, notifying in-
coming communication from the person.

6. Discussion

and “pushing up the daisies” by switching between modes ofpromoted inthis paper, that itan be aviable strategy to

communicationand by postponing communication. The
field study resultshave informed design othe SwitchIT

investigate how technologgan support theindividual in
coping with communication overflow and deficiency. At the

prototype supporting the management of communicationsame time it is important texpandthe domain ofenquiry

modes. Weaddresshow to designinformation technology
supporting theprocess of actively managing timeode of
communication.

Viewing the problem from a proactive view focusing on
desire, rather than a reactive cognitive psychologigeiint
of departureemphasizing (in)ability. Adopting @roactive
perspective, we argue that people should be provided with IT
supporting people imactively managing their interaction
through communication technology. In some situations it
might beadvantageous to switabff obtrusiveand ephem-
eral communicationand opt for more unobtrusiveand per-
sistent communicatiorHowever, as thdéieldwork showed,
there aresituations where the opposite [seferable.Post-
poning communicationcan be obtained byredirecting
ephemeralcommunication to persistent, switching from

to also include the design of multi-user technology, making
it possible forseveral people talefine andnegotiatecom-
munication patterns. There isnaedfor the design ofcoor-
dination mechanisms [34], reducing the complexitycodr-
dinatingandnegotiating who is using whichommunica-
tion technology, and when.
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