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ABSTRACT

Being able to find relevant information is an imjaett task for today’s organisational members, kaw ks this achieved
when there are so many sources and tools to chawsmgst? By interviewing thirteen IT professionalsout their
information seeking activities, we have analysegirtheeds, their sources, and their tools and nraéeesting and novel
discoveries. Our findings suggest that social issare important also in such a seemingly individagk as information
seeking. Lack of social awareness in search toasdenpeople use email as a way to integrate diffeirformation

environments and be able to relate to fellow enmgésy These insights should be used to design futork place

information seeking tools to benefit from the sbiigeractions that exist in a corporate setting.
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INTRODUCTION

The present period of history has been charactedasethe Information Age. Since the volume of infation that must be
processed by organisations has increased dranhgticajanisations need to have in place effectixsesns for information

management in order to stay competitive (Solimah doussef, 2003). One important aspect of inforamathanagement is
being able to find the information you need, sittis is often a prerequisite for being able to perf one’s duties (Jadaan
and Stenmark, 2008). Information retrieval, anddnent years also information seeking, has beediestlby numerous

scholars, but much of this work has been carrigdimlaboratories or with students and, until rebemot so many has
examined real business environments.

Previous research has shown that employees arafnisimoncerned with accomplishing their tasks, amerefore employ
satisficing strategies when using information systerather than on trying to become proficient witle tools at hand
(Carroll and Rosson, 1987). It has therefore begyested that only when we stop studying individoal in great detail
and instead look at what the user is trying to eadican we begin to understand the bigger pictimaes et al., 2001).
Studies have also showed that organisational mesmzenot only use specialised retrieval tools sagkearch engines when
trying to find information. Instead, the engageavariety of strategies and use numerous diffessnirces, including
personal hard drives, intranets, email and the (e, Jones et al., 2001; Teevan et al., 2004 {tekear et al., 2006). Recent
work suggests that email, despite being designedd@snmunication tool, plays a central role in oigational information
seeking (Jadaan and Stenmark, 2008) and in thierpap therefore look in particular at email and oegearch aim is to
understand what role email plays in organisatiomrmation seeking and why this tool is being u$edthis seemingly
unlikely purpose.

The rest of the paper is structured as follows. it section presents related work on organisatiorormation seeking
behaviour. Thereafter we describe the site andntethod used in this study. In section 4, we accdoinbur empirical
findings, and discuss these in section 5. Finally,conclude the paper in section 6.

RELATED WORK

Our previous studies have suggested that orgamisdtimembers move between and within three difteneformation
environments when searching for information; thealpthe organisational, and the global (Jadaan &tedmark, 2008).
Much of the searching in these environments isedout manually, i.e., without or with very littld support. When tools
were used, the tools were often designed to worknly one environment, thus forcing users to switch betwesny
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applications in order to satisfy a single informatneed. Previously, most studies have focusecherirdormation source or
tool at a time, e.g., the web (Sellen et al., 200R)anets (Géczy et al., 2007), or email (Whigtaknd Sidner, 1996). Until
recently, not many had looked at information seglaeross different environments or when using sédifferent tools.
There are exceptions, though.

In their Keeping Found Things Found-study (Joneal et2001; Bruce et al., 2004) examined how marggeformation
professionals and researchers managed to re-fingstion the web, but they also touched upon theemagil and local files
were used. They found that the two re-finding fesgiexplicitly supported by the web browsers (begkmarks and history
lists) were relatively underused. Instead, theiersisengaged in a large variety of methods, incdianding email to
themselves, pasting URLs into documents or printiedp pages. One conclusion from their studies Wwasrio method or
tool was able to provide the user with all suppeéded. These studies included the workplace lubali look at intranet
usage and did not present any design implications.

Teevan et al. (2004) took a broader focus and exedinhow graduate students used local files, emdlilthe web to find
information. They found that many users preferrei@ndeering to teleporting. Orienteering means giddoth prior and
contextual information to narrow in on the actualormation target in a series of steps, withoutc#pmg the entire
information need up front. Teleporting, in contrasappens when a person attempts to jump directlthe information
target. Teleporting represents the behaviour meatch engines try to support, but Teevan and aplies found that
keyword-based search engines were not often usedyhen they were used, it was usually part of @enteering strategy.
Orienteering allowed participants to take advantafyéhe large amount of contextual information thewyew about their
information target without having to fully specitfiyeir information need up front, thereby lessertimg cognitive burden of
finding information. Orienteering further gave p&o@ sense of location during their search, anghdukelparticipants
understand and trust the answers they found. Teetaal. studied graduate students and not officekers, and
consequently, the use of intranets was not covierdtkir study.

Another work related to our study is Whittaker &t @006) study of email as a unifying application information
management. Whittaker et al. argue that email e Usr three key functions; task management, patsarchiving and
contact management. Task management relies on’erahility to remind us of current tasks just bytileg us leave
messages in the inbox as visual reminders. Persoohiving refers to storing reference informateomd finished tasks in
email folders. Contact management means beingtalideate colleagues and their colleagues. As \Ak#tt et al. remind us,
email was not originally designed to support infation management in this broad sense and hence itharlack of direct
support for many of these tasks. Although theyflyrimlk about search applications, they did natdgtd how email was
used for information seeking purposes.

The studies referred to above all show that emgleyea today's organisations resort to a multituflesaurces, tools and
strategies in order to satisfy their informatioredg, and that more research and more efforts @@edeto understand and
support this complex situation.

RESEARCH SITE AND METHOD

This qualitative study took place in a large SwidiE consultancy firm. The company has approxinya6e800 employees
in Europe, North-America, South-America, Asia angstkalia. Approximately 1,000 of these work in SeedThe company
has used electronic messaging since the early 1880snow uses Microsoft Outlook for email. In théd+h990s the
company implemented an intranet, which today issa@n Microsoft’'s Content Management Systems (Csi®) highly

standardised. In addition to the CMS-based intiahetcompany also uses Teamplace, a collaboratigimonment build on
Microsoft Sharepoint, for projects and small wotkigroups. Teamplace enables working teams to ésttadhd run their
own collaborative websites on the intranet to feat# information sharing, document management atidboration. The
Teamplace environment can be searched using tmehseagine built into MS Sharepoint, while the rémray intranet is

indexed by Google’s intranet search engine.

Data was gathered via thirteen semi-structurednire® with various employees whose job roles ineldidproject
coordinators, mainframe technicians, procurememagers and system developers. The respondentsavetemly selected
from the company’s phone book to provide for a espntative subset of the organisation, and comtatéeemail. Individual
in-depth interviews were scheduled and subsequeatiyed out at the respondents’ work place. Theriews, which were
all recorded and transcribed, varied in length leetw46 and 88 minutes and focused on what infoomakie respondents
needed to carry out their job, where they obtaihédinformation and how they went about finding thformation.

In the data analysis we started with an open cogivage where the data was repeatedly read andegtanfo concepts that
were suggested by the data itself rather than hafiogmed by theory (cf. Orlikowski, 1993). A firsad-trough of our data
resulted in identifying 215 information need sitaat. A detailed examination of these, where dallmfises were removing
and episodes where multiple sources were usedfiictlie same identified need were concatenatesljlited in a reduction to
88 completed episodes. Our previous work on theesdata had revealed that users often had to switlkieen different
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tools and sources in order to satisfy their infaioraneeds (Jadaan and Stenmark, 2008). We hachat&®d that email

seemed to be a key resource in our respondentshiation seeking behaviour. When we now revisited @eanalysed the
data, we thus paid particular attention to emad ahether it was used as the sole information sglas the primary source
combined with others, if it played a more secondatg, or if it was not used at all.

EMPIRICAL FINDINGS

Email was used heavily in the organisation. It wasd as a communication tool, obviously, as thpomdents used it to
contact customers regarding changes in the reqaitemspecification or suppliers for latest updatieeo information
concerning systems — but also for information segkiurposes. Email was used for information seekictiyvities both
directly and indirectly. The email inbox itself was important and direct source of informationwHs often used as a
storage facility, helping people to remember andimding things, and employees preferred storiniggh in their inbox
rather than putting them on the intranet.

“Is this something | need to remember or is it stimimg technical that | might need to consult in fature? If it's
something interesting you try to figure out wheyetit it so that you can find it again, or if someclse needs to find it.
If I would to put it in Teamplace it would all tuin to one big mess, | think.” Patric

Saved emails were also used to keep track of clogival details, e.g., when tasks were ordered loerwguestions were
asked. This also provided accountability and heragloyees cover their backs.

“You get a lot of emails, and then you can save itour personal folder. Then it goes to a localalwhere | keep it and
categorise it. If you are working with somethinguycreate a folder and save all your email, allveosations. It is useful
in the future to be able to go back if someone gskswhy you did what you did, and then you can‘$awas you who
told me so” and show them the email. So you remeriitz¢ you have an email on this somewhere and ybargo look
forit.” Anne

Even when information was received through othemclels, employees requested it to be emailed anyWay behaviour
obviously added to the flow of emails and to faatk finding, some respondents used folders t@oste their information.

“Even when you speak to someone on the phone theesk to send an email so | don’t have to take ndtesause those
notes tend to disappear so easily. If | get ithe tomputer, it doesn’t go away. But in order talfit again, | have to
maintain a folder structure where | keep thingseparate folders.” Mike

Some information though was not easy to categaorigeo short-term to be worth categorising and s often just kept in
the inbox. Other users did not even bother to akiefs at all and kept all their saved email initii®x. A majority of the

respondents admitted that the amount of email vedeivas overwhelming and that they every now aed thad to clean up
their email system by throwing stuff away or movititp backup disks.

Email was also often used for indirect informatemeking in the sense that employees used emaiiddriformation that
resided elsewhere, either in the head of someamplie or somewhere on the intranet. In cases wheenstrs did not know in
which department a sought-for employees workedyltat address or telephone number he or she hadutiesl the email
system’s directory to search for this informatiddhen looking for information on the web or on tmeranet, email was
often used to hold URLs to such resources. Regesdié what sort of information the users were logkfor they almost
never used email’s built-in search tool. Instedéytbrowsed through the folder where they figuidd sort of information
would reside.

“No, | read through the emails or look at the sabjees. No, | don’t use search, | look at theelaband | have my
folders.” Anne

The intranet was typically used to find intra-origation information. Sometimes this informations&d in the form of a
project document or a department home page, bué widen the intranet did not contain the informaticeeded or at least
not described in a way that all users could undadstTypically, the intranet provided a startingnp@nd was used to learn
whom to contact.

“You can get an entry point and a hame via thexmgt but often you end up with this person you rteddlk to in order
to get the answer.” Mary

When the organisational belonging of a colleagus W@eown (or learnt from using email), the responslesearched the
intranet for information such as what they lookéke lor what competence they had. The responderten dénew

approximately where in the organisation a certaimgetence could be found and they navigated todépartment’s web
page rather than to teleport via the search engine.
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“I usually know in which department the employeerks. Let us say that | search for chassis purchase thing | do
then is that | click my way down with the help bEtmenus even though it results in many clickid the search engine
very difficult to use — it doesn’t work me.” Mike

There were many project e-rooms on the intranetrevipgoject-specific information such as meetingtgeol, project
direction and conditions were kept, and rather tfratry to search, people asked the person in ehtrgoint them right.
According to the respondents, the search enginddaaften return too many documents and often old iarelevant ones,
and the structure of the intranet was difficultulederstand. Instead, the employees relied on gpleEsato know where
information was on the intranet and asked thentiri&s.

“Often you know who works with this so you senérthan email ‘Do you have the link to that and thedther than to
search on the intranet. You also get a lot of likgtranet sites sent to you by management [t's|.niot like they would
write that ‘This information is available on theremet’ but they write that it can be found follagithis link and then
they add the URL. Which shows that they don’t expescto be able to find it (laughs)” Chris

The public web was also a commonly used informagimurce. All of the respondents used the web iim teély work and it
was the typical starting point when wanting to getoverview of things or when looking for new idelsthese situations,
the respondents often had very vaguely expressiedniation needs. The public web was also the pymsource of
information when gathering general information abaertain technologies or certain programming laugs, or to get code
examples that would help programmers code or depamgams.

“| search a lot on the internet. | search for cedamples, class definitions or how encryption workhere is a site on
the web | use, it's called the Mainsoft Code Prbj&#ou can see others’ uploaded code examplestadaiso explain
how they coded them. It's very useful. | normallsirs by using Google and see if | can find anythifignterest. If not,

then I'll go to Mainsoft” Fred

When searching for information on the public wéig tespondents preferred sources they knew thewdeaa before and
knew they could trust. Sometimes, pages were bokedaso they could easily be re-found, and theyewsdten vendor-

driven sites where the respondents had to have asmunts in order to access the information. Téspondents who
regularly visited such sites found these pagesetodsy useful, in particular to find solutions tmplems or to understand
systems-specific error messages.

“We use different operating system and each orikesh has a web page where we can access infornaattalso report

errors that have occurred in our operating systémlso download updates and useful programs aex tis also a large

database where you can read about reported emdrtha solution to them. We usually report the feois via these web

sites and later on someone contacts you throughl emé the communication continues until the prablis solved.”
Lisa

Overall, the general opinion amongst the resporsderts that it was easier to find information usthg public search
engines (almost always Google) than it was to findith the corporate intranet search engine. S when searching
internally, email was always an option often used.

“When dealing with technical problems, we ofterogle the web and go to particular interests sibesee if they have
something. But eventually you often email the veralod ask them, since you know that we are onéeif prioritised
customers.” Chris

Most of the respondents claimed not to save doctsm@nthe local hard drive due to the fact thatdbeuments they used
were continuously updated and replaced, and theptikg a local copy would thus not be useful. Thepoadents who did
save documents on their individual hard drive $h&y used folders that they arranged accordingeespersonal structure.
The reason for storing information locally was ttiay did not trust themselves being able to (ired)fnformation would
they leave it on the intranet. Keeping a local cepgeded things up.

“Personally, | think the intranet is poorly struad. | spend much time searching our intranet &ones trivial stuff |
know should be out there. Like meeting minutessThakes you insecure, and then you start to séteod information
locally and use desktop search to find it. Stufittham personally responsible for, | always keepies locally — it's
much quicker.” Joan

Joan was one of very few who used desktop seatwhofganisation did not endorse this technologytande who used it
had installed it on their own initiative and in éat with official policy. Storing documents on ¢hlocal hard drive also
meant that Windows built-in search function coutd used to locate the files if the name or parthef hame was known.
However, a majority of the respondents never ussdch engines to teleport. Instead, they browseslgh the folders
where they figured this sort of information wouéside.
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DISCUSSION

Our respondents often used the corporate intramahanformation source but it was seldom searefeethe search engine.
The search engine produced too many results, gp@nelents complained, and too many duplicatesr@héting links were
often perceived to be irrelevant. Teevan et alwatbthat an orienteering strategy was preferregragiuate students and our
study suggests that this is true also for corpoeat@loyees and on a corporate intranet. Insteadyiofy to teleport, one
approach was to guess — based on organisationalédge — where the information might reside andus®to this location
via the menus. This strategy worked rather welltfarse who had worked for the company for many yyead knew their
ways around. However, even such veterans complaheethtranet was poorly structured and their biogstrategy failed
when the actual whereabouts of a certain piecefofation could not be accurately predicted.

Another strategy, which was not observed in Teetaal's study, was to follow links received via ém&uch emails were

received both as unsolicited email from e.g. marsagecolleagues and as the result of explicit estal When the email had
been received earlier and already resided in thail@ystem, the inbox and other folders had todsahed. Here, too, the
built-in search function was not often used. Indtehe users resorted to orienteering based on Whittaker et al. refer to

as “indirect social and temporal cues” (2006, p.@)r respondents typically tried to remember whiat she email or when

the email was sent or what the email’'s subject Vims and then sorted the emails accordingly. Iemail containing the

URL could be found or if they knew they had no seafail, they would email a knowledgeable colleagne ask him or her

to send them the URL.

The passing and storing of URLs in the email systeas very obvious in our study, and regularly uasdan information
finding means. Almost all respondents explicitlydstney needed to save the URL to a piece of inftiom once they had
found it. It was obvious that they were not sureytivould be able to (re-)find the information othiese. Saving URLSs is a
known (and anticipated) behaviour and the browbkerse built in support for this in form of Bookmarks Netscape or
Firefox) or Favourites (in Internet Explorer), libis feature was not often used by our respondémdtead, they stored their
URLs in emails. Bookmarking is a feature known tvén many weaknesses (Jones et al., 2001). Fiisthpes not scale
well; when the number of bookmarked pages getdipofinding the right bookmark becomes almost ifficdlt as finding
the right web page. Secondly, bookmarks are nalyestsared from within the browser others; pasting URLs into emails
is thus a feasible option. Thirdly, bookmark predgen little context to help the seeker find thievant one when searching
manually; saved emails containing URLs have alrghdyadditional contextual cues needed. Fourthlgre is no explicit
search support for bookmarks; although not manysuiseour study exploited explicit search thistil a useful option to
some.

The image that we find emerging from our analysighie view of email as the hub around which muctcaporate

information seeking circles. As we have seen aboveddition to containing information in itselfmail is used to find

information on both the public web and the intrafgnail is thus the application that helps the wsery out information

seeking across many different environments. Altfoiigould be expected browsing via menus (i.eerteering) would be
preferred to explicit searching (i.e., teleportimg did not expect email to play such a central ipathis information seeking
strategy. There may be several explanations adhoemail holds such a central position for orgaiseal members. One
straight-forward reason is, as Spence et al. (20605¢rve, that email has been in existence mudelothan other types of
electronic media. Years of daily interaction hagthup a familiarity with the tool that makes orgsational members more
prone to turn to it in the absence of more spes@dlitools.

When looking for web information — in particulatrianet information — our respondents would rattse'mit” their queries
to a colleague than to the search engine. Whemgskcolleague who shares a working context, bag attended the same
meeting, is engaged in the same project, or haigasimork tasks, less explicit information has ® frovided. When asking
for “Wednesday’s meeting minutes” or “the phone bemto that dude we had lunch with” the replyingt peamediately
knows what is sought for. Search engines’ matchimdy ranking algorithms do not yet exploit contekinformation of this
kind and cannot yet make this kind of connections.

In addition, a search engine typically returns lredd of links. Not only may the “correct” link b&lten several pages down
in the result list, but it is often impossible tetdrmine which one is the correct link. A lot ah& and effort has to be
invested in evaluating the returned links. A knadgeable colleague, in contrast, might have theiggedRL that leads

directly to the desired information. Submittinga@olleague instead of a search engine thus reqgeise effort.

Retrieval systems’ relevance ranking is typicalhséd on mathematical algorithms — this is the eédsethe intranet search
engine used by our organisation — whereas humawamte ranking is often based on houstedparticular sources are. Our
office workers preferred the added quality that hnmelevance ranking provided. A second illustratithis is the fact that
Google, whose page rank algorithm exploits humaking activities in a way that “corresponds wellttwipeople’s
subjective idea of importance” (Brin & Page, 1988,09), was the preferred search engine amongséesipendents. Intranet
search, where such linking is limited at best, e@ssidered useless (despite the fact that it ta® @@ogle-powered). What
separates the two Google implementations is tleaptiblic Google exploits social relationships.
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Social issues such as trust and cognitive asperts as explicit query formulation seem to be imaottfactors in
organisational information seeking. We thereforggast that email’'s central position in corporaterimation seeking is not
a result of its superior technical qualities buwgnss from the fact that it is a “people-centric” teology. Organisational
members often find information by contacting peopieby returning to messages previously receivedhfother people.
This doesnot mean that email is the perfect search tool —rfanf The fact that email now is used for tasks othan for
which it was originally designed (cf. Whittakerat, 2006), means that the “right” tools are stilssing. When designing
the search tools of tomorrow, however, we do nistktione should see email as the application toesalvthese problems as
e.g. Whittaker et al. (2006) suggest. Email holdseatral position in information seeking mudbe to the shortage of
competing devicefor information management, and we suggest héssocial dimension of email that should be copied
exploited. Devices that remind us, point our attentto relevant things, help us keep found thingsntl, allow us to
collectively annotate and comment on links, andeffiefrom the actions of colleagues are highly rexbcand while awaiting
better tools people show great creativity in usiiiat they have (e.g. email).

One way to make search tools more people-centriddvoe to incorporate social features more expjictoday we see a
growing interest in social tagging, social editiagd other applications of social software. Sos@kmarking services such
as deli.cio.us or the intranet equivalent Dogeaitl€hl et al., 2006) let people add value to thérertommunity by tagging

their own personal bookmarks for easier retrieVidlese applications illustrate well how social s@ftev can enhance
information retrieval, bookmark sharing, attentrmanagement and many of the other functions thatorate members need
to carry out.

CONCLUSIONS

By interviewing IT-professionals about their infaation seeking activities, we have tried to undertaow organisational
members go about to satisfy their information needa multiple-source information environment. largicular, we have
asked what role email plays in organisational imfation seeking and why this communication tool &nb used for
information seeking activities.

Our data shows that email is used as an integraléotice to keep together seeking activities spegadss local files, the
intranet and the public web, i.e., across the |dt& organisational and the global informationiemments. Email is used
for information seeking activities both directlye., the personal inbox contains actual informatiwat the user needs to
retrieve and use, and indirectly, i.e., emails am# pointers to other resources such as fellowl@maps and URLs to web-
based information.

This reasons why email has this status in the dsgton are several, but when it comes to infororatseeking one
important aspect is that email in a sense is higidgple-centric. Email was design to connect peayte one another
whereas a search engine is designed to conneckepeith information. Although information is whdte users are looking
for, they prefer to get this from other people. Hnaéso appears to be the least common denominalben looking for

information in multiple sources and environments.

These findings suggest that current informatiorkisgetools and their features are not yet perfec&shrch tools at large
have this far been isolated stand-alone algorithied applications. Our findings suggest that fatwork place search tools
should explore, visualise and exploit the connegtiand relationships that exist between fellow eyg#s, as is currently
done in many social media applications. More redeaeas to be devoted to information seeking in @@je environments
and in particular to understanding how to seardhstmay benefit from the social interactions théstewith the corporate
setting.
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