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ABSTRACT the mailboxes of 20 users, along with 34 hours of interviews to

Email is one of the most successful computer applications §eéress these new questions.

devised. Our empirical data show however, that although email wasail applications were originally designed fasynchronous
originally designed as@mmunicationapplication, it is now being communicationbut as our analysis will show, email has evolved to
used for additional functions, that it was not designed for, suchaagoint where it is now used for multiple purposes: document
task managemeahd personal archiving We call this  email  delivery and archiving; work task delegation; and task tracking. It is
overload We demonstrate thamail overloactreates problems for also used for storing personal names and addresses, for sending
personal information management: users often have cluttegglinders, asking for assistance, scheduling appointments, and for
inboxes containing hundreds of messages, including outstancﬂjagdnng technical support queries. We use the éenail overload
tasks, partially read documents and conversational threaglsiescribe the use of email for functions that it was not designed
Furthermore, user attempts to rationalise their inboxes by filing f&5¢ We discuss three main email functions: task management,

often unsuccessful, with the consequence that important messggrsnal archivingindasynchronous communicatiofiie central

get overlooked, or "lost" in archives. We explain hemail question is how well a single tool can support all these functions.
overloadingarises and propose technical solutions to the problensubsidiary questions must also be asked in each category.

Keywords Task managemergquires users to ensure that information relating

Email, information overload, personal information managemeiftCurrent tasks is readiailable. This both preserveiask ontext
asynchronous  communication,  filing, task managemeﬁﬂd allows users to determine the progress of ongoing tasks. Task

interpersonal communication, ethnography, empirical studies. Management also involvesmindingoneself about when particular

WHY STUDY EMAIL? ta§k§ or ac_t|ons have to be executed [1,2,4,6]. How do people do
’ this in email?

Email is one of the most successful computer applications %%trsonal archivingor filing addresses how people organise and

devised. There are millions of email users world-wide who often

o . . . : ategorise longer term information, so that it can later be retrieved.
spend significant proportions of their work time using ema

. : 'rcpivesare not of immediate relevance to current tasks, but are
Research suggests that email has contributed to the growth O L
constructed for reference or anticipated future use. Research shows

distributed organisations, by allowing people in different : . . , .
t users experience major problems in generating appropriate

geographical areas to communicate across time and space. IE as o : : .
. o older labels wheffiling longer term information for later retrieval,
also led to the emergence of on-line communities by supportin

asynchronous communication [8]. Email has been the subject ofan%. in reconstructinghese labels when they engage in later .
many studies, including pioneering early work that focussed on rt%téle_val [1.2:4,6]. To what extent do these problems occur in

. C 2 . o email?
social and communicative aspects of email, comparing its usage
with face-to-face communication [8]. Nevertheless, there is lithynchronous communicatiois concerned with interaction in a
systematic data on its usage and utility as a workplace technol§gymanent medium across space and time. Research has
Furthermore, the success and popularity of email has led to igigaracterised face-to-face workplace communications as consisting
daily volumes of email being sent and received. Research hasPhdepeated brief communications [3,10]. Such interactions are
yet addressed how people organise and manage large amourf@ldgm one-shot, and workers often engage in multiple intermittent

information. This study therefore presents a quantitative analysi§ractions in order to complete a task. Workers are also usually
engaged in several independent, but concurrent ongoing

conversations, with the requirements of tracking separate
conversational threads and switching contexts between
conversations [10]. Does email communication have these
characteristics, and how arasynchronous communications
conducted?

To provide preliminary answers to these questions, this study
presents qualitative and quantitative information about the use of
email fortask managemenpersonal archivingandasynchronous



communicationWe describe the problems people experience witamail; and (f) their reactions to certain technical solutions
each of these functions, and the strategies they invoke to addressdtiressing these problems. Interviews were carried out in people's
problems. Finally we suggest potential technical solutions. offices and participants were encouraged to demonstrate their
SYSTEM AND METHOD statements and strategies with reference to their actual systems.

We studied users of NotesMail, the email component of Lot} analysed our interviews by collectinguser comments about
Notes. This client-server system has a GUI with a numberegch issue described abowée present representative quotes from
standard features, including the ability to compose, reply to, cdj@yticipants about these, and where there was substantial
(co), and blind copy ( bcc ) messages to other users. Incoming disagreement or inconsistency between participants’ opinions, then
unread messages are delivered into the inbox (calég present quotes representing alternative points of view.
"uncategorised" in Notes), where they appear in a different colgun AL OVERLOAD: THE PROBLEM

from messages the user has "opened" and read. Once "opepgficipants were generally highly positive about email as a
they appear in the standard colour. The system provides users Withmunication tool. They stressed how it enabled them to
the :_slbility to file inform_ation: they dq so by creating categorigg)apborate with others across time and distanceTfaly also
(equivalent to folders in other email systems), so that relaffinted out its advantages over other technologies such as the
messages can be stored and accessed together, by categoryyéiighone, and even face-to-face interaction. Nevertheless certain
There is no conversational threading of messages: althopgfiiduals experienced major problems in reading and replying to
responses generated using the reply option appeareditithe  emajj in a timely manner, with backlogs of unanswered email, and
subject line, the system does not allow the user to automatiGyllinging information in email systems. The inability to effectively
view messages from a given thread together. It is, however, posﬁ@ﬁage communication means lost information, and reduced

for users to view messages in terms of various other properties. %'%Sonsiveness. These have clear negative outcomes for both
can view by sender, date, size, or category. The system also kqsiAaqual and corporate productivity.
text search capability: email databases can be full text indexed

"Yalting to hear back f h | delays
that key word or Boolean queries are possible. There is no fornfyfiting to hear back from another ...employee can mean delays in
support, or policy for, archiving.

accomplishing a particular task, which can ... have significant

. i . impact on our overall operations. Depending on the situation, it
The 20 study participants were office workers representing fQUE, either be critical or just frustrating."

major job types: 4 high level managers, i.e. people who had other
managers reporting to them; 5 first level managers; 9 professi o .
workers with no management responsibility, and 2 administrage}ét | am one of the worst offenders. | get so many e-mails (average
assistants. All participants were experienced users with betweefy20/day) and phone messages (15-20) that | cannot keep up and
and 15 years experience of email. They had all used NotesMaif'#gP do my real job...

more than one year. All participants were employees of Lotgé/en the sheer volume of stuff that passes through here. | mean |
Development Corporation, a software development firm. We chesglldn't even give you a percentage of how much is missed. | mean
our subjects because we wanted to investigate email use in multiple not necessarily missed but certainly recorded but never
job types, with different responsibilites. Our participants wefellowed up on"

drawn from marketing, consultancy, software development, suppprijedicate  somewhere between minimally taaurs at the

and research groups. We chose the Organisation both because&jtiﬁng range, up to ten hours on any given day try|ng to Stay on
pervasive use of email and ready access to subjects. Given §sgf email”

choices, we studied NotesMail because it was the most frequegtly
. . 0’ W
used system in the Lotus organisation.

e of my pet-peeves is when someone does not get back to me,

hy do these problems arise? A simpie-touchmodel of

email might assumécoming messages that arformational,i.e.

We collected quantitative data about the mailbox of 18 users:@ke not requiring a response, are read, and then either deleted or
total number, age, and size of messages in their mailbox; (b) nUMReY, depending on their relevance. Incoming messages that form
of messages in each archival folder, (C) conversational threads. Mof acorrespondencqi_e_ requiring a response), are answered,

to technical difficulties, we were unable to collect quantitative dagjaq then either deleted or filed. According to thee-touchmodel,

for the final two users. Ideally we would have wished to collggformation can therefore be in two possible states: unread and filed.
longitudinal data over an extended time period, to look at changeprB user's inbox at any point shostidely consist of a small

mailbox size and structure, but the logistics of repeated accesgyifiber of unread incoming messages, and the rest of their mailbox
personal data prevented this. We were however, able to collect gqnsist of filed items.

"snapshot” of each mailbox at a given point, from which we dr

important inferences, which we report below. %r guantitative data show thene touch model is patently

incorrect. The mean number of inbox items is 2482 tlaadhean

We also interviewed all 20 participants for 1-2 hours usiRgymper of filed items (858) is small compared with the number of
semi-structured questions. We asked them to describe: (a)idBgx items, so that the inbox constitutes on average 53% of
volume of email they sent and received; (b) their prioritisatigheople's mailfiles. It is implausible thasers receive 2482 new
reading and reply strategies; (c) their correspondence managerighis each day, so what is happening and why is the inbox so full? It
e.g. when they useteply, cc and bcc features and how they  tyms out that there are two related reasons for this: (a) the inbox
managed conversational threads; (d) their filing behaviours. We @Jﬁ@rates as task managerwhere people areemindecbf current
discussed: (e) the main problems they were experiencing Wiks, and where people can keep information relevant to those tasks



accessible(b) people find it hard to file information to remove it  topic may reveal its importance, or else it may turn out to be a
from their inbox, both because filing into folders is difficult antbead-end" with no follow-up being necess&gther than delete it

there may also be few benefits to creating folders. immediately, users often conservatively retain it just in case it turns
EXPLAINING THE FULL INBOX: MANAGING Outto be importanthis user describes keeping such documents in
WORKING INFORMATION her inbox:

Our users received a large number of messages each day (meait¥®)gotten messages, | haven't dealt with them, haven't known

One reason for the large volume of incoming messages is that et to do about them. And starting this new positiohgot a lot

is now thesourceof many different office tasks, serving as the placef mail messages, but | didn't have the knowledge to know what on

in which work is received and delegated. earth they were about. You know, people were talking about

"it's where things come into your life in a way. It's the place whefg vers and_ infrastructure....| just realized some day | would

... people hand things off to you, it's the electronic office” understand fit, anq | saved a lot of tha_t stuff, and actually had lto
make a presentation where it all came in handy -- where | went, I've

Email can be an important determinant of how people spend thgign sitting with this information all this time and | didn't know

working day, again suggesting that it is a place that users recgiveso you're conservative about keeping stuff, and ...at some

and hand off tasks: point in the future it may come in useful.”

"I check it before | leave the house just in case there's anythingehple also explaindubw retaining such unread messages was
didn't get the night before. Iread it as soon as | get into the offiggeful for unplanned contingencies, e.g. when they received surprise
----- It does change what | do throughout the day, like what -- | M#ne calls about them. They were able to read the documents in

come in thinking | was going to do one thing, but get mail that s@ik course of the call, while pretending to have already read them.
of diverts me into doing something else..... If | haven't checked

mail it makes me uncomfortable. And there's invariably a piece %%a”] IS th_e best than ever happened for covering your ass ...
something | was supposed to do, that's time sensitive" because while the guy's on the phone, he says, well, | sent that to
' you a week and a half ago, and you think, shit, | never saw that.

used for task management, leads wemkdown in theone-touch yoyre reading it.

Tt et e s ) OSSOl e x5 Sometnes s
responses are sometimes not possible or not appropriate, s %8pgomg, but incomplete, th_reads of asynghronous conversations,
incoming messages remain undischarged in the inbox. OT € user may delay respondlng oa qut_astlon from another person
because a careful reply is necessary which takes more time than is
One general reasoelates to the amount of time users have  cyrrently available. Alternatively, users may be unable to reply

currently availablelf the message requires more than a certain - immediately, because they currently do not have the answer, and

and proceed to other potentially more urgent or managea'ple

messages in the inbokhere are also specific types of messagesagre?:tg:%gg?ﬁn:gx Qfggacjfgé 'r?]\;OIV;TSgO r::;(l:t;f [:ngxggrig%ﬁfeg\gve
that are often not discharged immediately: P ’ y '

both their own and other people's contributions to the conversation.
(a) "To dos"These are messages which require the user to execlg jssue may take seral email exchanges to be resolved, or users
some action. In some cases, the message may require the UggayRequire the responses of multiple individuals in order to collate
engage in further complex activities which might take days d@injon, or reach consensus. A major problem with email
achieve. The user does not usually suspend the process of reggipgspondence is that there are no agreed conventions about
email to discharge these activiti#ese "to dos” are commonly \yhether to include the context or history of prior messages as the
kept in the inbox aemindersof unfinishedasks. conversation proceedsften this context is important, because it is

(b) "To reads"Alternatively, messages might be long documentsnecessary for interpreting what each subsequent message means.
Although these are often informational and do not require a refiye user describes this problem with one of his coworkers.

they still take time and effort to read, and users often delay readings unbelievable in that he never puts the context in which, of
them, so that the inbox may contain unread or partially regfat he's replying to. He always comes up with these one line
documentsThe quantitative data support thisWe found that on  responses, and | have no idea what it is that he's talking about, you
average 21% of the inbox (i.e. an average of 334 messages) W&, it's like, "Re: the Internet.” ... And, in many cases, he's
long, when a long message was defined as more than 10Kbytes fsflying to something that somebody else sent, but | wasn't on the
screensfull). original distribution list, but he thinks that I'd be interesteSo |

(c) Messages of indeterminate stat@me issuewith informational ~ get this totally out-of-context great idea"

messages, is that users are often unsure of the significance gfo@Rnyltiple interchanges extending over periods of days or weeks,
incoming message when it first arrives. Rather than investjpg easy to forget who said what and to whom. For legal purposes,

valuable time in reading it at once, they register its arrival, but deayan also be important on occasion to record exactly what was said
dealing with it until some later point when they are more certaingf \whom. For these reasons, for certain critical interactions, users

its importanceWhat makes immediate decisiaifficult, is that the - sometimes save both the originating message, as well as subsequent
value of a given message may depend on events thaafiectiie  jnteractions.

message has been received: a flurry of subsequent messages on the



"the people that | consider some of the best problem-solvers inbulyone of these cases, this action folder was abandoned, because
organization are fanatical about the history. And you get the whakers had texplicitly remembetto go to it, open it and view its

thing. Yeah, the audit trail of what happevite do that, have to do contents, rather than being reminded of these unintentionally, by the
that a lot in support...Because you could be dealing with arere fact of being in the inbox reading new email

extended customer issue that bounced araurgspecially the | ysed to have an "unread" foldéhich was messages I'd opened
people that are right on the front lines, its almost like secopd pyt | had never finished readirigke those big ones that ... |
nature to them.It's not only _everythlng that's being said... It's yignt get through right away. | didn't go back to it [the unread
every person that has been involved” folder] often enough though".

This conversational record serves multiple functions: an archiverg single person wheassuccessfully using "to do" folders had
what has been discussed; reminder to the userthatthe  reconfigured her mailbox Ul, so as to be reminded about this folder.

conversation is in progress; and a record of the status of {3 wq do" folder appeared immediately above the first new unread
conversation, and whether one "owes" or is "owed" & response. if) in her inbox, so that she would automatically see the "to do"
importance of conversational tracking, as well as the absencg,fr whenever she read new email.

conventions about whether others will include history, can mean

that each exchange of a lengthy conversation will appear A %econd reason for leaving information in the inbox concerns its

separate message in the inbox. Not only does this increasanﬁtgab'“ty' In the case of extended interactions, users often keep

number of messages in the inbox, it is often difficult to gath%qnversational history in the inbox, because they believe it to be
togeher the related threads of a conversation, because moreaccessibléhere.

conversational exchanges are often interleaved with other unreléted may not want to file it. Because it might be something you
information. need to refer to. .... | don't want to file that yet, because it's active ...

"That reply with the history of previous stuffwhen some people there are Fhings that are happeni_ng asug Iesult of thqt. It's ea"sier
do that and some don't and the fact that it's all interspersed with3i M€ © find it. So I want to keep in my "in" box, keep it current
other kinds of crap in my e-mail, and then | just can't pick up &ETTING INFORMATION OUT OF THE INBOX:

e-mail and find out what else it belongs with". THE PROBLEM OF FILING

The quantitative data indicate the pervasiveness of int¢ have seen that incomplete tasks being "kept around” can lead
conversational threads. We examined the subject line of efthinbox to be full. A second complementary reason is that users
message and counted the number of instances in which it contdifét difficult to move messages out of the inbox by filing them
"re", signalling it was a reply to an original message. By this into folders containing collections of related messages. Why is this?
metri¢, we found that inboxes contain a mean of 209 sutkstly generating and maintaining these folder collections requires

messages, and that these constitute 12% of the total inbox messggsiderable effort. Secondly, and more importantly, the resulting

, . . . . Vs collections may be of little use in message retrieval.
To summarise, multiple types of items linger in users' inboxes:

actions the user has yet to do; documents that are partially reddl is a cognitively difficult task [2,4]. Successful filing is highly
unread, and correspondence that is still in progress. What unfiRrendent on being able to imagine future retrieval requirements. It
these is that they are @itompleteand the usual strategy is to leavés hard to decide which existing folder is appropriate, or, if a new
them in the inbox to serve samindersthat some further action is folder is needed, how to give it a memorable name.

required. They are not normally filed away, because filing woutahy piece of information longer than five lines has at least several
mean that they are no longer visible whenever new email is reagh@s along which you might want to look it up and it really

the inbox searched. depends how you're coming at it and what you're thinking about at

"the reason that | don't categorize things but leave them in héig time. [Filing] isn't reliable.”

[the inbox] is that | realize ..there are a certain number of things Users also may not file messages because they are concerned about
that | keep in my mind, and | will go back for... And others, | @ilure to remember where information has been filed. Failure can
have to count on tripping over them. And as long as there is #habe severe consequences especially if the message requires action:

mess that | know | have to do the multiple passes of reading OM§l4ont know where to putit. And .. by making a wrong decision, |
I'm kind of depending on that serendipitous tripping over it agai&)u'd really forget about it...”

as a way to remind rhe - ]
) . e . ) Another reason for not filing is that users want to postpone their
The importance of this visual reminding function is evidenced %

he fact that fi had ) 4 with i gement in order to determine the value of information. Users do
the .actt at Ve USers ha expenm_ente with a strategy of filjag \yant to create archives containing information that later turn out
undischarged information in an "action", or "to do", folder. In al

'This measures the number of messages that are part of extended conversations, rather than the total number of conversational threads. It
underestimates the proliferation of threaded messages, because it does not detect the message that originated the thread. It also occasionally
overestimates: people report taking the last message by another person and simply replying, to avoid having to regenerate another user's mailing
address, and on rare occasions forgetting to modify the subject line when they do this.

?An exception occurs when users create a folder for an ongoing conversational thread, for which there is a large number of daily incoming
messages. There seem to be two reasons for this: the first is the pressing need to remove the multiple interactions “cluttering up” the inbox, and
the second is that the frequency of these messages means that the user will be reminded of the fact that the conversation is still in progress.



to be useless or irrelevant. The strategy here is to wait and see thew examine users' strategies with respect to the problems of
extent to which subsequent events indicate a message is valuablarganising the inbox, so that it can be an effective method for

“I'm reluctant to archive junk. .I.know that the consequence of Managing ongoing tasks and conversations.
archiving junk is to make it that much harderfind the good stufiSTRATEGIES FOR HANDLING EMAIL OVERLOAD

... inthe archive...EspeciaIIy if information seems like itmmally Given the dual pr0b|ems of managing ongoing conversations and
will be overcome by events, I'd tery loathto move itintoa  tasks, combined with the issue of filing, we identify three different
[folder]. I'd be more likely to kind of hold it in my "in" box" user strategies, based on two criteria; (a) whether or not users
Folders may also not be useful after they are constructed. Owigently use folders; (b) whether they "clean up” their inbox on a
problem is that users may not be able to remember folder laistady basis. This yields 3 strategie filers (no use of folders);
especially after a time has elapsétit's sort of older stuff, the ~ frequent filers(folder users who try and clean up their inbox daily);
category hames are not going to mean anything to me any_mcﬁ@?‘ing cleaners(folder users who clean up their inbox only

Users experienced special problems when they had large nurfgfigdically). The data associated with each are shown in Table 1.

of folders. They had to remember the definition of each when filing filers: made no current use of folders (mean 11.33), but relied on
and to be careful not to introduce duplication by creating n@wli-text search to find information. Their folders were historic
folders that were synonymous with pre-existing ones. Duplicatiginnants from when two of thao-filersstill filed. As a

detracts from their use in retrieval. consequence of not filing, their inboxes were huge (3093.5 items,
In addition, folders can beo smallto be useful A major aim of making up 95% of all their email). Their inboxes were overloaded:
filing is to reduce the huge number of undifferentiated inbox iteiiiey included a large numbers of conversational threads (mean,
into a relatively small set of folders each containing multiple relat@88). More significantly, over half of their inbox was old
messages. Filing is clearly not successful if the number of messéegnation that arrived more than 3 months ago. Their strategy for
in a given folder is smal: if a folder contains only one or two itenfgducing the size of the overloaded inbox was periodic purges in
then its existence has not significantly reduced the complexity of\teich they deleted large numbers of old items or copied them to a
inbox, nor gathered together significant amounts of related matefi@harate independent archive. Four of the neiilers were
However our data show that filing often fails: on average 35%/8anagers.

users' folders contain only one or two items. Furthermore, not oafgquent filers:made strenuous attempts to minimise the numbers
do these tiny "failed folders” not significantly reduce the complexigf inbox messages. They made daily passes through their inbox
of the inbox, the user has the dual overheads of (a) creating thefiirig or deleting its contents. Their inboxes were relatively small,
the first place, and (b) remembering multiple definitions every tinggntaining only 43.4 items, which was a very small percentage (5%)
there is a decision about filing an new inbox item. of the total number of mailbox messages. In addition, the inbox
The quantitative data reflect the problem of trying to rememis@nsisted almost exclusively of new items (90% were less than a
multiple folder definitions. The larger the number of folders a uggenth old, and only 5% were older than 3 months), and it was
has, the more likely that person is to generate “failed foldedmost devoid of conversational threads (mean 3.6). They made
containing only one or two items,{, =0.75, p < 0.001) User frequent use of folders, and were relatively successful in their use of
statements bear this out: these, with only 21% being "failed folders". The five frequent filers

" wish | viewed creating a category as a lightweight activity. An'{pcluded both the administrative assistants, but only one manager.

for some reason | don't..it seems like, you know the more of ther®pring Cleanersdealt with the overloaded nature of their inboxes
| create, the harder it is to find any of them that are there by intermittentclean-ups normally every 1-3 months. They made
extensive use of folders, even though this was often unsuccessful, as
§ idenced by the fact that over half of their folders “failed". They
39, had large overloaded inboxes (mean, 1492.3), containing large
ers of conversational threads (mean, 258). Over 40% of their
inbox messages were more than 3 months old. Four of the seven

] ) _ spring cleanersvere managers.
"So what happened was the size of the chunks associated with the

categories got large. So now one key stroke would get me to a/MPact, Overhead And Choice Of Strategies

hundred things. So I really was no better off (filing information)" All quantitative results are summarised in Table 1. In the remainder
To conclude, we have seen that users experience difficultie@fiﬁf'e section,.this data will be used to explore the im.pact of strategy
creating folders. In addition, the returns for this effort may not poice. We discuss the trade-offs between strategies, and look at
great: folders can be too large, too small or they may be YYoy users choose dlffererjt strategies by examining the relat|onsh|p
numerous for people to remember their individual definitions. AQ&Ween (a) strategy choice; and (b) factors such as job function and
consequence, folders may be of little use either for retrieval or iR§OMINg message volume.

viewing related messages together. There is also a third problEnhe three strategies differ in terms of their benefits and maintenance
filing information means that it is less availablerémindusers costs. A major advantage of tfiequent filingstrategy is that the
about that topic. Some users therefore to finesse this probleimox can function as a genuine "to do" list containing a small
instead of filing incoming information, they simply leave it all imumber of outstanding messages relating to key current tasks, rather
their inbox and use full-text search to find individual messages. WWen having these items interspersed with huge numbers of

Folders can also fail because theytatebig. When there are too
many messages in a folder, it becomes unwieldy. It is difficult
find the relevant message in a large folder, the relationships be
different messages in the folder become tenuous, so that one b
of keeping them together is much reduced.



Strategy | N # Inbox Total # Inbox as | Old inbox | New inbox # Inbox # Failed folders| Daily #
items items % of total items items conversatior) Folders (# folders | messages
mailbox (%inbox> (%inbox< threads with < 3 items) received
3month | 1monthold)
old)
No filers 6 3093.5 32711 95.25 51.58 11.78 287.5 11.33 4.5 58
Spring 7 1492.29 | 2818.71 51.02 40.15 24.22 257.86 61.43 30.85 45.71
Cleaners
Frequent| 5 43.4 1062.2 4.96 4.75 90.34 3.6 70.6 16.6 42
filers

Table 1: Three strategies for processing email

conversational threads or unfiled old messages. It is also notewaathpartially read and unread messages, means that outstanding tasks
that the average number of items in a frequent filer's inbox (43) eam not easily visible and are quickly displaced and scroll out of
fit in two screens, and frequent filers report that it is important fEight. Opportunistic reminding and task tracking are therefore
them to be able to see items in this way. They are able to capitaiigiely to occut. Users of this strategy admit that the clutter in

on the fact that when they view incoming unread email, they shdiieir inboxes results in important tasks sometimes being overlooked.

be reminded of the majority of their outstanding tasks, because th@fen you're dodging all this other stuff it's hard to pull out what
should be visible or immediately accessible in the inbox. could potentially be pretty important... like anyone else who may
"I don't have any other system, that keeps track of an e-mail ~ have that volume.... after a couple of days you're not going five
message that needs a responsasually the next day, hopefully it'sscreens up anymore. You're just looking at your current screen or
still sort of near the bottom of the [inbox], Lwill see it when | maybe one more. Who knows what you've missed. | was on
look at new mail messages, so it won't get scrolled off the screemécation for two weeks. Who knows what.. passed through ...

"But | live in the inbox And that kind of my to-do list. Il keep e-mail during that time.... | saw a lot of it but I ... let a lot gl by.
things in there .there's probably about twenty or thirty in there ~ find that the most aggravating thing is when the irgians to

now of things that | want to keep like in my frontal lobes, that | 9"ow and I don’t know what to do with it necessarily".

have to deal with" When high volume of incoming email is accompanied by large

Frequent filersare effective in their use of folders, experiencing @mounts of time away from their desks, this may reduce the
fewer “failed folders". This may be because of frequency wilielihood of no-filers constructing elaborate filing systems or
which they file enables them to remember the label definition ZféPagding in extensive periodic clean-ups. The followingiler
contents of each folder. However, despite the benefits of the cligffriPed why he had abandoned any attempt to manage his inbox.
"to do" list, opportunistic reminding, and the availability of currefiBecause what | used to do was use [spring cledaing way as
projects, there are major costs to this strategy. It requires significaganizing and reviewing and catching anything that was falling
maintenance: users have to make frequent passes through the infidke end of the earth. I've given up on it. ... where am | going to

filing and removing discharged items. get that time? If | wake up at & AM, and I've got nothing else
".. after | read the new day’s mail... | go back to the whole “in* 10 do, thats when I'm going to do it".
box, right back.And there's almost like a sifting that keeps Thespring cleanersre intermediate to the two other strategies. As

happening, where the less pressing ones start ageiagt getsto  with no-filers, as their inbox gets large, its size and complexity
the point where | say, "I'm either not going to do something abouhakes it ineffective as a "to do" list. The fact that it is usually
this" ...And | just delete them". cluttered with threads and unread messages means it is poor for task

It may be that frequent filing is only possible for lower volumes Bf@nagement, so opportunistic reminding is unlikely to occur.
incoming email, and for job specifications which do not requi‘%.;rthermore the inbox was perceived to be of little archival use.
users to be away from their desk for long periods of time. Work&tamight as well be deleted as buried in this pile of junk ...
such as managers receiving higher volumes with less time to proEeswgil may have value, but | will never avail myself in its
email may not be in a position to exploit frequent filing. current form, in this mail file. And so, it might as well be gone

The no filing strategy stands in direct contrast tdfrequent fiing ~ 2S Sitting there, because either way | don't have it. It's not at
Here users make few attempts to reduce the complexity of their MY diposal and not usable".

inbox. When possible they answer messages as they receive tBpnmg Cleanertiave very strong feelings about the disorder of
but they seldom review the inbox for outstanding undischargbdir inboxes: they use terms likelisgust'to describe their
messages. The fact that their inbox is cluttered with threads, as mealttions to their inbox and are motivateddsizures'to clean up.

*One reason for the lack of task tracking may derive from no filers” organisational status: since they are usually managers, they tend to delegate
tasks. They expect their employees to carry out the task, and report when it is done.



However the fact that they do occasionally go through the inbogomplete tasks, unfiled information and ongoing conversations. In
means that outstanding unprocessed messages are detected aallitbane cases, users presgmeking informatiorin the inbox both
be replied to, even if these are sometimes late. to keep itavailableand as a reminderthat further actions are

"So what | started to do was, either weekly, ... then monthly, | Wd@auired. We have also seen, however, that opportunistic reminding

go back to my mail, partly to categorize it and actually truthfully {§ cOMPromised when the number of inbox messages is too large,
catch things that | had just dropped the ball on" because messages scroll off the screen and remain unseen. A key

. . technical requirement is thereforerémluce inbox cluttetto allow
This group seems to be less successful at creating useful folders\)ie-'lgagl reminding, but without compromising tasailability of

frequent filers. One possibiltty is that spr_in_g_ cleaners create fc’lc{f?lbsrking information. We now present technical solutions for each
infrequently, so that they forget folder definitions. Hence they ma\érgail function addressing different ways of presenting and viewing

create duplicat_es of already existing folders. In ems b inbox to support both availability and reminding for working
maintenance this strategy stands between the others: it doe%fb%]

require the daily efforts dfequent filing,but occasional clean-ups i . )
are required. This strategy choice may be explained by the inftfdough email was originally designed fomsynchronous
and workload ofpring cleanerthey receive fewer messages andommunicatiorthe current system has limitations in supporting this

are less likely to be managers than-filers giving them more function. The key requirements for asynchronous communication
time to devote to managing their email. are: (a) threading to support context regeneration and the

. - management of conversational history, and (b) the ability to track
We then tested these observations statistically. Because of our spall,~+ < of a conversation. Users want to avoid: scrolling back
subject pool, we were forced to combine data from bpting through large numbers of heterogeneous inbox messages to find all

cleanersandno filers, in order to make comparisons. The analys'?)revious elements of a conversational thread; lost context when

ShOV\kI)S th?tfrequent.ﬂlﬁrs dr:ffer from TIhe Oth?LStrate%%SS'n 8 someone omits message history; forgetting who has the next turn in
number of respects: they have smaller mailbogs=(2.35, P < 6 conversational sequence.

0.05), and smallenboxes(t,, = 3.94,p < 0.005). FFequent filer's o
inboxes containeiwer inbox threadst,, = 3.99, p < 0.005), and How can we address these asynchronous communication problems?

also tend to consist of newer iterfls, = 2. 41, p <0.05). One solutiorto the problem of communication management

Furthermore, there is a suggestion that they are more succedefgmaticallymarks email messages from the same conversation
filers, with fewer "failed folders'tg, = 2.06,p= 0.058). using a common thread ID, allowing the useraitect related

messages togethand trace back through conversatidie user
Id subsequently be ableview by threadViewing by thread
allows a user teelect any message, use that message to access all
essages from that conversatamd hence view any message in its
onversational context. This functionality is equivalent to having a
3i gle message containing the forwarded history of an entire
nversation. Unlike a single message, viewing by conversation is
beset by the navigational problem of trying to follow a
iersation that is many layers deep, where information may be

ation.

Finally we looked at the impact on strategy choice, of factors s
as organisational role and incoming volume of messeééefound

only partial statistical evidence for the effects of role and volu
Managers were more likely to receive greater volumes of eqpail
= 3.06,p < 0.005). We then lookedt whether managers were les
likely to be frequent filers, given their higher volume of receiv
email and greater time spent in meetings. Although only

frequent filer was a manager, there was no strong evidence 8

direct relationship between strategy and statissquaredl df) =, i within a single messagyéewing by thread provides several

2.49,p>0.05). additional benefits. It helps det@neconversational statusy
REDESIGNING EMAIL TO FIT ITSFUNCTIONS looking at the last message in a thread, the user should be able see
There are both design and theoretical implications to these resufesther they "owe™ or are "owed" a response. Furthermore, it
Although email was originally designed faasynchronous should be possible to file an entire thread|datte a representative
communicationthe application is actually being used for multiple message from that thread in the inbBiis serves the purpose of
functions. Email therefore needs to be redesigned to suibipgrt reducing inbox cluttegven when users choose to copy themselves
andtask managemeas well agsynchronous communicati@dur 0N every response. As we have seenfvétiuent filinga

analysis of different users' strategies shows thatrimstiilersand representative message in an uncluttered inboseagindthe user
spring cleanersexperience problems with both filing and task that a conversation is in progress. When the conversation is
managementThese problems lead to backlogs of unanswered concluded, the entire thread can also be archived or deleted as the
messages and "lost" information in archives. Furthermore, the grae@r wishes.

who experienced fewest problems, narfrelguent filersmay only - \what aboutfiling? Given users' uncertainty about the value of

be able to Operate Successfully because of strenuous efforts tOrHua] incoming information’ they often end up W|th |arge numbers

their inboxes. It is therefore important that we address overload ofASincoming  informational messages in their inbox. These

email volumes continue to increase, even those users whoggt@ments are in a "holding pattern”, while users attempt to

currentlyfrequent filersmay end up spending much of their energyjetermine their relevance and importance. In addition, our data
in reading and responding to messages, leaving them with little tiRg\y that fiing may not be crucial for retrieval, because it may

to maintain their inboxes, and folders. As a result, they may fimately be superceded by full-text search. Nevertheless, users
forced to behave more lilgpring cleanersr evemon-filers. may want to cluster and view semantically related messages
We now discuss possible techniques to support the three functi@gsther, for example while they learn about a new topic.

We have shown that the inbox is often used as a place for



How might we support this temporary buffering of incomingeople use external environmental sources or artifacts to mediate
information? Information retrieval techniques could be used dognition [7,9,10,11]. We saw that email folders function as an
cluster semantically related documents automatically, and #xernal archival memory store. More importantigeople
presentation of these clustered documents might be analogousfrétjuently access the email inbox, which means that properly
conversational thread&Jsers might therefore reduce the clutter oforganised it can operate as a visual device for attention manipulation
their inboxes, by leaving one semantic category exemplar in tlagid reminding, as a way of extending working memory, and
inbox as a reminder and filing the rest. As wiitireadseach maintaining the context of ongoing activities in an interrupt-driven
incoming message could be viewed in the context of other (in #niwironment. The importance of visual reminding and need to
casesemanticallyyelated information. This may partly address thenanage working information are reinforced by recent research
problem offailed folders,and it might also help users to decide theéhe organisation of physical and electronic desktops [1,2,6]. Past
usefulness of an arriving messap®o provisos are necessary heravork has focussed almost exclusively on long term storage [3].
First incoming documents should not be "filed" before the user RFagure theoretical workhould address these new issues of attention
seen them. User comments and their experience with email filkerd the management of ephemeral and working information.

clearly indicated that "automatic filing" was not desirable: uset$k NOWL EDGEMENTS

wanted tobe made awareof the arrival of incoming documents, Thanksto the users for participatintp Sal Mazzotta for writing the

otherwise they would be ignorant of their existence. Furthermare,, . :
e analysis macros, also tdarilyn Walker, John Patterson, Irene
users were concerned that automatic filing would mean tl

wouldn't know the folder in which a given message had beeh file Mef, Sara Kiesler and the members of Egrpsercofoments.
Second, this semantic classification needs tdysamicgiven that REFERENCES

the status of a document can be changed by the arrivall &arreayD.andNardi, B.Finding and retrieving information: file
subsequent ones. organization from the desktop. To appe@I@CHI Bulletin.

Finally, when we considetask managementitis clearthat  2.Kidd, A . The marks are on the knowledge worker. In
conversationahreadingandsemantic clusteringhould reduce the Proceedings of CHI'94 Human Factors in Computing Systems
amount of inbox clutter by having each conversation or folde#6-191, ACM Press, New York, 1994.

represented by one inbox message. The consequent reduction ef theayt, R., Fish, R., Root, B., & Chalfonte, B. Informal

easily see their outstanding tasks, and hence suppurtdingand 5,4 Computer Supported Co-operative Wa#7-314, Morgan
tracking Keeping important things "in view" could also be helped Kaufman, 1992.

by having the inbox temporally sequenced and having threads aﬂd Lansdale. M. Th hol ¢ U in .
folders gradually "decay" by scrolling off the screen if they have not ansdae, M. € psychology - of - personal in ormation
shown recent activity. Two further requirements seem to be Crugﬁnagemena\pphed Ergonomicd,9, 55-66, 1988.

for task management. The first is the abilityarkparticular inbox 5. Maes, P. Agents that reduce work and information ovetload.
items as requiring action. This marker should be highly visible, gagmmunications of the ACI87, 31-40, 1994.
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Lastly, this work supports the findings of recent theoretical studies
pointing to the interactive nature of cognition, and the fact that

“The observation that users do not want "automatic filing" has important implications for work advocating automatic filtering techniques [5].



