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ABSTRACT

We report on an examination of work practice in a
knowledge-based, document-intensive organisation and
describe the role of paper in that work. We show how such
an examination can provide a resource for (1 ) the
dclcrnlinalion 01 sys(cm design modifications that can bc
undcr[akcn in the short term; (2) (hc (tctermination of entirely

new systems design requiring longer term research and

development; and (3) helping to specify where paper will
ctmlinuc 10Ix!uwd in Iu(urc cloCUlllCl}l-rCl iltC[l work praclicc.
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INTRODUCTION
For many years now the paperless office has been held out as
the goal for organisations: with such an office, organisations
will be able to create, distribute, store, and use information
in new and more effective ways. Furthermore, organisational
theorists explain that without paper, new organisational
forms will emerge, curbing the shocking waste of wood pulp
and the ever increasing cost of paper storage. Yet paper has
obdura[cly remained a conspicuous fact in organisation life:
even the most “hi-tech” environments find themselves
increasingly burdened down by it. The emergence of yet
another digital document form, the Web, though introducing
ncw possibilities for document access and delivery, seems
unlikely to alter the situation.

Why is this? Is it that a cocktail of cultural inertia and non-
progressive attitudes is forcing organisations to continue to
rely on paper for much of their documentation? Of course,
from our own organisation’s point of view, the continuing
use of paper is good news: paper is a major source of
revenue. But from a research and design perspective, the
issues are quite different. For one thing, the continuing use
of paper begs questions about how adequate technological
alternatives to paper have been over the past thirty years or
so. For another, it draws attention to the question of whether
researchers have properly understood the needs of users in
organisational settings. Beyond all this, paper is an awkward
subject to investigate since it is a symbol of the
uninteresting past, not the exciting future. As a result, there
is very little research that has looked systematically at the
role of paper in organisational life, and its continuing use
has remained largely unexplained in the literature.
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But paper does not need to be viewed this way. We contend
that its continuing use can be seen not as a problem but as
an analytic resource. In other words, an examination of why
and how paper is used in existing work processes can be seen
as a way of directing and inspiring the design of new
(cchnologics. It may do this in three ways:

1.

2.

3.

It may show that the current digital alternatives
inadequately support work process. Paper may be a means
whcrchy users “nmkc do” or “work around” poor design,
‘[’hcsc wtwk ar(mnds can indic:llc where rcmmlial design
improvement of a“system may be made. This implies
design and development over the short term.

It may show that current hardware and software need
considerable rethinking and re-design before they can
match the important “functionality” of paper in a work
process. This implies design and development over the
long term.

It may show that paper is a technology that will continue
to be the ideal choice for certain, specific kinds of
document-related activities. This implies that emphasis
needs to bc pu~ on the dcvclopmcnt ol tcchno]ogics
which attempt to better integrate this paper use with co-
existing digital technologies.

Our approach, then, is to use the existence of paper in
organisational Iifc as a tool in analysis, not as a problem.
That is, by understanding how the properties of paper
support document-related tasks, we might then be able to
determine the potential for other document technologies in
those tasks. This is not to say that digital alternatives need
to mimic the properties of paper, but rather that they need to
take into account what one might call for the sake of
convenience the affordances of paper in those tasks, and
attempt to provide those affordances perhaps in other ways.
This approach also entertains the possibility that paper itself
may be the best technological tool for some kinds of tasks,
and that this is likely to be the case for the foreseeable
future.

We are carrying out such investigations systematically with
a combination of laboratory [12] and field studies. We report
here on one of the field studies — an examination of the role
of paper in the work practices of the International Monetary
Fund (IMF) in Washington, DC, This study is part of a long
term investigation in which we have also focused on
implications for particular kinds of technology (e. g., for
groupware [8]; and workflow tools [15]).

The IMF

The IMF is a financial “club” whose members are the
countries of the world. These countries are obliged to pool
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Hwllltwrs who find lhcmsclvcs in Ixilancc (J1’pay IncnLs cliscs.

‘1’l~c lMF has sotnc 3,()()() s(af[, of’ which 900” arc

pl-[)l’cssi(}nal cc{)nomisls, These ccononlisls” anaiysc lhc

circunlstanccs Iha( Icad It) a halancc of paymcnls crisis, and
dc[crminc cri(cria [or the making of loans. These asscssmcnk
and criteria are contained in the IMF’s “staff reports”. These
are used by the organisation’s Executive Board for its
decision-making.

With regard to technology, the IMF’s 3000 users are
connected by a Novell network. The economists have PC
laptops with docking stations and their own printers. All
staff are trained in WordPerfect but are gradually being
converted to Microsoft Word running on Windows. The main
spreadsheet tools are Excel and Lotus 1-2-3, and time series
tools include AREMOS. Users have access to electronic
[emplates for [he construction of IMF standard documents
and tables.

The IMF is an ideal place to study the role of paper for
several reasons:

● Work at the IMF is document-intensive. Over 70,000
pages of documents are copied a year, producing
50,000,000 impressions. The Executive Board alone
receives over 4500 documents per year.

● As in many work settings, tools at the IMF are a mix of
paper and electronic, and there are a variety of
organisational pressures to do away with paper and to
make use of advanced technological systems. As such, the
IMF is keen to understand its own work practices.

● Though the IMF is an international cooperative agent y, it
has high levels of investment in information technology,
making its “interface” between work processes and
technology illustrative of many advanced, technology-rich
organisations.

● The IMF’s professional economists are excellent examples
of “knowledge workers” — that category of worker often
touted as representing the future of white collar work. One
can argue that document tools in support of knowledge
work are also the least well understood (see [17] for a
review).

The work we will focus on here relates mainly to the IMF’s
mission process. In brief, this process involves a team from
the IMF visiting a member country. The team normally
involves: a desk officer (an economist responsible for
gathering and storing data about a member country
throughout the year), a chief (also an economist and the desk
officer’s boss), three other economists, and one or two
administrative support staff. Over a period of about two
weeks, the mission team prepares an analysis of that
country’s macroeconomic situation. This analysis, which
may include recommendations for policy changes by the
member authorities or for a loan by the IMF, is later
presented to the IMF’s Executive Board in a staff report and
associated documentation.

Approach
The IMF study relied mainly on ethnographic techniques, the
first part of which involved six months field work,

(jtlwrv:lli{jn 01 ii Illisslon, :Ind lI)lcrv Icws wllh I 3X pcrw)nncl
17\. ‘1’111$l“lcld work was lalcr suppicmcn(cd wi[h a “daily
ac[ivi(y study” c(mduc[cd over 5 days in May (JI’1995, This
WM a dciailcd study ()( 25 ()[’ (hose people previously
]n(crvicwcd.

To ensure rcprcscntativcncss, these people had a range of
jobs: 7 administrative staff, 2 research assistants, 11
economists, and 5 chiefs or deputy chiefs. These individuals
were also responsible for the three main types of IMF work,
namely, work related to the analysis of major economies,
minor economies, and developing economies. A final
criterion was that these staff were operating within the main
stages of the annual work cycle: preparation for a mission,
post-mission work and the relatively quiet period in-between
missions.

The daily activity study was essentially a method of enquiry
relying on diary-keeping by the people involved. Part of its
purpose was to focus specifically on the role of paper in the
working lives of these 25 people. For a period of five
consecutive days, we asked each member of staff to list their
planned activities for the day first thing in the morning, and
to keep a log of their activities during the courseof the day.
Then, at the end of each day, we interviewed each staff
member to ensure a complete log of which activities they
carried out and when. During these interviews we focused on
issues such as the nature of the activities they carried out,
how long these activities took, and the kinds of documents
and document-related tools they used, including the medium
(i.e., paper or electronic).

Data from the ethnographic and daily activity studies were
combined to generate a picture of the routine activities of the
IMF’s professional workers and those who support that
work. This picture included an understanding of the practical
reasoning of these workers and detailed data enabling
comparison and quantification of tasks across a section of
workers within the organisation.

Overview of Paper Use

We could find no data in the literature describing the degree
to which contemporary office work is based on the use of
paper versus electronic document technologies. While there
are plenty of marketing data on general paper consumption,
there are no studies which attempt to quantify and explicate
paper use in the context of the day to day activities of
individuals in an organisation. Further, while there are many
attempts to analyse the various activities of office workers
(e.g., [9]), such analyses do not link the activities to the way
in which they are carried out, or to the document media used.

With the data from the daily activity study we were able to

carry out a fairly comprehensive quantitative analysis of the

activities and the document media used by at least a subset of

our sample. We first constructed a taxonomy of their
activities (see Figure 1). This began to some extent by
relying on the workers’ own descriptions of what they were
doing (e.g., “editing a document”, “dealing with the mail”,
etc.). We then compared our initial taxonomy to other
existing taxonomies [2,3], and final] y, with the two other
members of the research team, agreed on one which seemed
to be a good general tool for classifying the activities of all
25 people in the study. In carrying out this analysis we also
categorised each activity according to whether it involved no
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documents, paper documents, on-line tools, or a mixture of
paper and electronic tools.

The itnalysis confirmed these wm-kcrs’ heavy rcliancc on
doCUlllClllS, illlll in piltli~lll;ll’ 011 p:lp~l’ (IOCUIIW1l[S. Ill lcrms of
gcncritl stutis[ics on documcn( USC,for these 25 people wc
found:

. 9770 of ~hcir Iinlc WaS spcn( on oclivilics which involved

dtwumcn[s [~1’solnc sotl.

“ Of those activities which involved documents, 86% of the
time was spent on activities involving paper: 51% of the
time they involved only paper documents, 35?Z0 of the

(imc they involved a combination of paper and electronic
documents, and 14% of the time they involved electronic
documents only.

For reasons cited earlier concerning the importance of
studying knowledge work, of particular concern to us was the
IMF’s economists (this includes desk officers and chiefs).
These are the individuals who create most of the IMF’s
documents in the first instance, and thus their selection of
document medium has an impact for those who support their
work processes, such as administrative and secretmial staff.
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Although there were 16 economists in the sample, due to
their busy schedules and days away from the office, only 8 of
thcm provided complctc data on which to base our

(l U;llllitilli V~ an;llysis. Figure I Snows lhc aclivily pr(}filc wc
were ahlc (() construct. ‘1’hc prol”ilc shows lhitt a Iitrgc
proportion of their time was spent on authoring activities, as
one might expect. The figure also shows the extent to which
these proccsscs relied on pipr, or ii comhinalion of paper
illld clcc[ronic 1001s, In Pilrli V,llilr, colluboriilivc authoring

processes, either in co-authoring a document or in reviewing
the documents of others, were heavily paper-based. Paper was
also often present in the drafting and editing of their own text
and data, although this tended to bc in conjunction with on-
line tools.

One can also see from Figure 1 that over half of
conversations and the majority of meetings were supported
by paper documents. Of further interest is the fact that it also
tended to be the preferred medium for reading documents, for
document delivery, for thinking and planning activities, and
for document organisation. We now examine why this was
so by combining our daily activity study data with
ethnographic analyses for a selection of these paper-based
activities.

m

FI

I d Q

c— Authoring Activities —>

Figure 1. The activity profile for 8 desk oficers and chiefs.
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Paper In Support of Editing

Onc of the results of the daily activity study was to show
that economists spent far more time editing and reviewing
documents (71 % of [heir authoring time) than i]~tui~lly

drafling documcn[s (29% ol dwir aulhoring time). Fur[hcr,
wc Iound [hat while drafting was done by individuals when
alone, editing and reviewing of documents was either done
alone or in collaborative situations. These editing and
reviewing activities involved both their own documents or
the documents of others.

The ethnographic work showed that the large amount of time
spent editing and reviewing has to do with the fact that
almost all of the major documents that economists at the
IMF deal with (most especially staff reports) are co-authored.
This means that much of the authoring work is concerned
with the integration of sub-sections of documents created by
different people. A central feature of this process is the fact
that these documents are much more than the sum of their
individual parts. When the constituent parts of a document
arc brought together (such as different chapters and tables for
a staff report), there is often a need for extensive negotiation
and editing of that document’s subsections. It is vitally
important that the content of each section be checked and
iterated with reference to the larger document.

One reason this integration is a labour-intensive process is
that, as we have commented on elsewhere [8], the sub-
sections that the IMF’s economists produce involve
significant degrees of professional judgement. As such, these
judgments must maintain consistency with the judgments
of other people so that any single document presents a
commonly agreed set of interpretations. Although extensive
re-drafting and review occurs with individual sections of
documents, it often occurs at the point when authors start to
integrate the sections of their documents.

This helps to explain the fact that while the economists in
our study mainly revised and edited their own sections of a
document on-line, 89% of the time this was done in
conjunction with paper. These paper documents consisted
mainly of other sub-sections of the larger document, or of
staff reports from previous years. Cross referral to these other
documents helped to ensure consistency and continuity of
content. Having them in paper form meant that they could be
kept simultaneously available for quick reference and
comparison to the on-line document in progress. Limited
screen size, and the problems this creates in terms of the
obstruction of one document window by another, make this
very difficult to do on a workstation. Having said that, the
electronic authoring tools they used were useful in ensuring
consistency in the format of their documents, if not in
content.

Reviewing Other People’s Documents

The activity analysis also showed that much of the editing
and reviewing process involved the review of other people’s
documents. This was always done by marking up the
document on paper (although 10% of the time it was done in
conjunction with electronic files), The reasons for this have
to do with the affordances of paper for this kind of task.

One affordance of paper that emerged as important is that
marking up a document preserves the distinction between a

rcvicwcr’s comrncnts and the original text. This is true in
two senses. In one sense the distinction is a true separation
between suggested modifications and actual modifications. In
o(hcr words, by marking (m paper, actually implementing
the changes is Iclt (0 the discretion of (I1cauthor and owner

of the document. In another sense the distinction is
perceptual — it is easy to perceive the comments as distinct
from the text, so that areas where changes are suggested can
bc seen at a glance.

Some currently available electronic authoring tools do offer a
markup capacity with some of these features. However, a
second point that arose is related to the fact that the
markability of paper provides a richness of representation
that most current electronic systems do not support. For
example, in cases where the same paper might be reviewed
by more than one person, the identity of the reviewer can be
conveyed by the nature of the markings. One can also convey
ideas in a variety of ways, by easily adding text, graphics,
and sketches of tables, for example. Proofreader-like symbols
can also bc used to indicate lhc ways in which text might be
moved, deleted, or otherwise modified. This kind of mark-up
language provides much more flexibility for annotation than
most on-line text editors support.

Paper and Collaboration

We have described the ways in which the economists in our
sample edited and reviewed their own and others’ work when
they were alone. But Figure 2 shows the degree to which
document editing and review was also collaborative,
involving meetings in which documents were discussed and
revised. Specifically, we found that nearly half (4470) of
these activities were carried out in face-to-face meetings.

Figure 2 also shows that this collaborative review process
was especially reliant on use of paper. In our data it was
centred around paper 829toof the time, the other 1870 of the
time involving on-line tools in conjunction with the use of
paper documents.

Revising Alone Revising Collab.

❑ Paper Only ■ Electronic Only ❑ Papw & Electronic
I

Figure 2. Time spent revising and editing both alone and
with other people as ajimction of different media.
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Figure 3. Two days of &ta@om the okily activities of 5 people involved in the production of a document: a director, chie$
deputy chief (D.C.), and 2 administrative assistants (AA). White boxes refer to activities that mainly involve the use of paper;
shaded boxes refer to activities which mainly involve the use of on-line tools, The order of activities is represented along-the

horizontal cz.ris.Dotted veti”callines indicateface-to-face meetings.

The kind of collaborative authoring undertaken is further
illustrated by looking in more detail at an example of the
process over time. Figure 3 shows the document-related
activities for the creation and review of a note for the
Executive Board taken from our daily activity logs. This case
involved a director, a chief, a deputy chief, and two
administrative assistants. Note that, while much of the
drafting and editing of the text took place on-line by the
deputy chief alone, there was extensive editing and review of
the document on paper and in meetings with either the
director or the chief. The process was iterative, involving
several collaborative review sessions interspersed with on-
line editing and then printing.

The ethnographic analysis showed similar processes for other
types of documents when they were reviewed. Observation of
review meetings and interviews with staff indicated that paper
was essential to these collaborative processes because it
supports the social mechanisms that occur during these
activities. One reason is that the flexibility and tailorability
of paper is non-disruptive — discussion can be easily carried
on in parallel with the marking up and concurrent viewing of
parts of a document.

Second, in these situations paper is a medium that provides
at-a-glance information so that people who are co-present can
easily discern the activities of their colleague with respect to
the document being discussed. The physicality of paper
means that reviewers sitting around a desk can tell whether
the other person is turning toward or away from the
document, helps them to see approximately where in the
document they are, and tells them whether a colleague is
flicking through pages, or is setting it aside. Having a sense
of these activities helps reviewers to co-ordinate and focus
their discussion. Similar kinds of observations have been
made in a variety of other work settings [10,14,16].

The Delivery of Paper Documents
Another activity in which paper played a key role was in the
delivery of documents. By key role we do not mean here that
hand delivery of paper was a very frequent activity (as Figure
1 attests), but rather that when it occured, the activity was
perceived to be an important and significant event by the
people involved.

At the IMF, once a important document like a staff report
has been drafted, it must be delivered to various other
functional departments such as the Policy Development and
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Review (PDR) department Ior extcrnai review. If we look
closely at the nature of document delivery within the IMF, it
hwmws clear lhal there arc important issues to do with lhc
pmccss of handing over documcnls hclwccn dlc dcpwlmcnts
[hat produce them and the departments that review them. For,
although automatic routing is part of current practice, on
many occasions, producers of documents want to be involved
at the point of delivery and prefer to hand deliver paper
documents, This is especially the case in relation to
documents for review by PDR. There are a number of
reasons for this:

1. Documents don ‘t always speak for themselves.
Discussion can add value to the document at the point of
delivery. There are many things that may be discussed
such as how much time the review is likely to take, the
issues that are unusual in the particular document, and so
on. This relates to the need for extensive discussions
surrounding documents already remarked upon.

2. Symbolizing importance. There are issues to do
with what one might loosely describe as the culture of
the IMF. Some staff members said they prefer to deliver
documents to PDR by hand to reflect the importance of
the documents in question. As one deputy chief put it,
“delivering papers to PDR is too important to leave to
email”. This can also be taken to be a comment on the
importance of the relationship of PDR with the area
departments: hand delivery to PDR serves as a
demonstration of the symbolic importance of relations
between an area department and PDR.

3. Personalizing the process. Hand delivery enables
area department staff to personalise their relations with
PDR. This may be important when, organisationally
speaking, PDR may be in a potentially antagonistic
position. By delivering a document, area department staff
are helping to smooth and oil that relationship, not so
much to bypass the concerns of PDR as to make
elicitation of those concerins something that can be done
more easily, In other words, hand delivery humanises and
personalised these processes. As a by-product, paper
provides the context for such behaviour.

4. The tangibility of paper. A fourth and final point
relates to the delivery of documents in general. As many
members of the IMF mentioned when interviewed,
delivery of a paper document is a way of “making sure it
gets there”. Because it is a physical manifestation of a
document, handing it over not only confirms delivery,
but its physical presence on someone’s desk draws
attention to itself and serves as a continuous reminder to
the recipient that action needs to be taken.

Reading from Paper
The final paper-based task we will discuss is reading.
Reading is critical to the work of economists at the IMF,
both as part of the authoring process, and as an activity unto
itself. Because it is embedded within other activities, it was
difficult to quantify the extent to which it was paper-based.
However, there were some “pure” reading activities
(appearing as “Reading Only” in Figure 1) which were
heavily reliant on paper. For example, desk officers are
routinely passed a folder of news stories from their member
countries to help them keep on top of current events. One of

the jobs of a research assistant, at least in some departments,
is to select out the items of in(crcst from on-line news
scrviccs such as Reuters, and [hcII [() print thcm out and
distribute in paper form,

However, we found the printing out of long documents for
the purpose of reading to be much more pervasive in
economists’ work. In the course of their authoring work,
whenever they needed to read and understand a document for
the subsequent structuring of ideas, or for the composition of
another documen$ it tended to be printed.

Motivated by these findings, just why reading from paper is
preferred to reading on-line became the subject of further
enquiry in our laboratory. Unfortunately, the literature
seemed to offer little in the way of explanation: experimental
tasks seemed too contrived to be meaningful, and the
differences between paper-based and on-line reading were
often subtle and unremmkable [see 1,4 for reviews]. This led
us to design our own experiment using a task which we felt
was more representative of the work of economists, and
analysing the data in a broadly descriptive way [12]. This
highlighted important differences in the ways that users
interact with paper compared with on-line documents. Unlike
much of the existing literature comparing paper to screen,
none of these issues have do with issues of screen resolution,
contrast or viewing angle. Rather, the critical differences
have to do with the major advantages that paper offers in
supporting annotation while reading, quick navigation, and
flexibility of spatial layout. We found that these, in turn,
allow readers to deepen their comprehension of the text,
extract a sense of its structure, create a plan writing, cross-
refer to other documents, and interleave reading and writing.

DESIGN IMPLICATIONS
This analysis has focused on current work practices and the
reasons why paper provides support for a range of important
tasks, Our view is that such examinations can highlight
those areas where current technology may be rapidly altered
to more readily fit users’ needs, can help specify longer term
research and development goals to ensure that digital
technologies offer an effective alternative to paper, and can
specify those places in which paper is likely to continue to
play a role in organisations. Of course, in practice there will
be a blurring of the boundaries between these three different
outcomes with some short term developments moving into
the long term, for example. In any case, we believe the
findings from this single case study already offer some
important design implications. It is to those that we now
turn.

Technologies for Creating, Editing, and
Reviewing Documents

Document creation is largely transferring to the electronic
world for a variety of good reasons including document
modifiability and re-use. However, the IMF study has shown
that paper continues to play a role in at least two ways: in
providing simultaneous, quick access to other documents
during the drafting and editing process, and as the medium
through which other people’s documents are reviewed and
annotated.

In the short term, the development of larger displays or the
use of multiple displays may improve access to other
documents during on-line authoring. However, merely
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increasing the space wi(hin which other documents cm bc
displayed on-line will not necessarily SOIVCLIlcproblcm of
quick ii~~css. As wc have louml in our s[udics of wading
~12], paper supporls much more clficicn[ movctncnt (o and
fro between different parts of the same document. We would
therefore expect that major improvements in navigational
techniques would also need to occur in conjunction with
changes in display size before paper is abandoned in the on-
Iinc authoring process. In the meantime, systems which can
electronically capture information from paper documents may
benefit this sort of situation [e.g., 11].

With regard to mark-up and review of documents, indications
are that commercial authoring tools are beginning to turn
their attention to providing support for these processes (e.g.,
the Revisions feature in Microsoft Word). Such tools
maintain a distinction between suggested modifications and
the original document, and allow authors to retain control
over which changes get implemented,

However, collaborative markup systems which combine
[hcse aspects with stylus-based marking techniques are rarer,
and seem mainly confined to the research world (e.g., [6]).
Stylus-based input technologies support a richer, more
flexible means of annotation, and handwritten markings
provide the added benefit of being a perceptually distinct layer
on top of typed text. This could be greatly improved by
considering the use of dimensions such as colour and
pressure-sensitivity to control thickness of a line. As further
support for this kind of marking activity, it seems wise to
consider how displays and input devices should also be
modified. The use of portable, wireless, pressure-sensitive
displays could add to the “markability” of digital documents.

Technologies for ~ollaboration

This study has found that paper is essential in supporting the
social mechanisms that occur during collaborative authoring
and review. Some of these issues have to do with the
tailorability of paper and the ease with which it can be
marked up during ongoing discussion. As outlined above,
advances in stylus-based interaction, and in the markability
of digital display surfaces will likely impact this aspect of
collaborative use.

However, paper also affords the perception of information at-
a-glance. It does so because the document is embodied in the
physical medium of its display — i.e. the paper.
Furthermore, and related to this, there is a fixity to paper
based documents. In effect, these properties mean that paper
renders information tangible. These properties, combined
with the ease with which paper can be spread out in space,
means that people’s actions in relation to their documents are
made visible because of the ways in which they orient toward
and interact with paper. This in turn helps to coordinate
collaborative action and support social processes.

In general, designers of collaborative systems have tended to
pay much more attention to the support of shared editors for
people who are remote rather than co-proximate (e.g.,
Aspects, Timbuktu). Technologies specifically designed for
people co-authoring in face-to-face meetings are rare but can
be found in the research world [e.g., 13]. Such systems may
involve providing access to electronic documents through
multiple workstations. However, Luff et al. [10] have
pointed out that, unlike paper, interacting with documents

within a linli[cd, fixed scrccn causes actions to bc Iocaliscd

and (bus Icss visible (o one’s co-participants. Adv;mccs in
mohilily, size, ;mcl viewing angle ol digi(:d display scrccns
may bc able to decrease this localisation problem to some
extent. However, the fact that digital documents are dynamic
in nature may act to undermine these processes. If
information is displayed dynamically, then an onlooker will
have lCSSccrtitudc about what a collcaguc is orienting to, or
turning away from. In short, the “at a glance” property of
documents is compromised by the dynamic nature of digital
documents. An alternative is the “shared white board”
approach where participants attend and interact through one
large electronic display (e.g., Xerox’s Liveboard). This is a
more general kind of meeting support tool, and its use for
collaborative authoring needs to be demonstrated in real work
settings.

Technologies for the Delivery and Distribution of
Documents

Advances in the speed and connectivity of digital networks,
and in document exchange standards and interoperability will
have a significant impact on the speed and ease with which
documents can be distributed and shared. However, this study
has outlined a number of reasons why people may still want
to be involved at the point of delivery. In particular, the
findings underline the need for discussion when documents
are delivered, the symbolic and ritual importance of hand
delivery, and the need to confirm delivery. Even though fast,
effortless delivery is often cited as one of the major
advantages of the use of electronic document systems, there
is no reason why electronic documents cannot also be hand
delivered. Handing over floppy disks or CD ROM’s, or
providing ways of “handing over” applications on PDA’s
could support this function. While this would fulfil some of
the above requirements, one way in which the process would
differ is that discussion could not also be accompanied by
visually “walking through” a document together. PDA’s are
too small to view documents effectively, and floppy discs
and CD ROM’s obviously offer no viewing at all.

But the implications of these findings can go beyond what
happens in co-proximate environments. We may also use
these findings to consider how one might develop electronic
document delivery systems that take into account the need for
discussion and the presence of people in the handing over
process over large distances. One possible approximation to
this is the use of video “telepresence” in document delivery
between remote sites. Unfortunately, most commercial
videoconferencing systems do a poor job of supporting the
sharing of documents during ongoing face-to-face discussion.
Most require making a choice between viewing a document
or viewing one’s co-participants, and there is no support for
shared pointing and gesturing over documents, These
shortcomings are not so much due to limited bandwidth as a
failure to recognise the importance of document-centred
activity in the course of work. Systems in the research world
are making progress [e.g., 5] but it is likely to be some time
before video systems give up their “talking head” model of
con ferencing. When they do, we predict that advances in such
systems will have important utility for document delivery.
At the IMF for example, one can imagine how the mission
process might be better supported by integrating video links
with document viewing and delivery services.



PAPERS CHI 97 k 22-27 MARCH 1997

Reading

Documents which do not rely heavily on their linear
structure, and which are primarily used for search and
retrieval tasks for small sections of text and well-defined
pieces of information (e.g., dictionaries and technical
manuals) are in many ways much bc[tcr suited to usc in the
digital realm than paper, Wc arc seeing that such things arc
rapidly ond succcsslully going on-line, and [hey will
continue to do so.

However, the development of digital alternatives in support
of reading, especially for the reflective reading of long,
linearly structured documents, presents a major design
challenge. The continued reliance on paper in such reading
activiti~s at the IMF indicates that for-d~gital alternatives to
rival the affordances of paper, there will need to be changes
to many different aspects of hardware and software. These
include improvements to support annotation while reading,
in speeding navigation, and in improving the flexibility of
spatial layout, This will involve systematic research and
development into more flexible and less constrained input
techniques, better display technologies, faster system
response times, and the provision of multimodal feedback, to
name but some suggestions (see [12] for more detail).
Because of the sheer complexity of the problem, we predict
that paper in support of some kinds of reading tasks will be
one of the hardest paper-based tasks to shift to the digital
domain.

CONCLUSION

Our study has shown that there are “good reasons” for the
continuing use of paper in organisational life in a wide range
of tasks. Our research at the IMF, combined with work
undertaken in numerous other settings (e.g., hospitals, police
organisations, manufacturing, air traffic control, and
communications companies) has led us to conclude that the
role of paper is partly related to the institutional setting in
which that work occurs but also reflects general practices
within all organisations. What differentiates the
institutionally-specific from the generally-applicable is
essentially a matter of degree. So, for example, we have
argued [8] that the extent and importance of collaborative
authoring at the IMF reflects the difficulty of the analyses it
undertakes. In other settings less difficulty is associated with
such work, and so paper plays a smaller role in institutional
practice in that capacity. Similar observations can be made
about reading, document referral and annotation processes,
and document delivery practices.

Finally, we believe we have only begun to scratch the
surface of the role that paper plays in organisational life. For
example, we have not yet begun to consider how personal
preferences or generational differences may affect that role.
Nonetheless, while recognizing the limits of our research, we
believe we have demonstrated how a focus on paper use in
real work settings can serve as a resource in guiding the
design of new technologies. Perhaps by being more sensitive
to the affordances of paper, shifts toward digital office
environments can be achieved more effectively. At the very
least, recognition of why people continue to use paper
should signal to designers and strategists the need to take

seriousIy the inevitability of a mix of paper and electronic
documents well into the future.
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