Malaysian Journal of Library & Information Science, Vol.2, no.2, December 1997: 1-7

THE IMPACT OF ELECTRONIC PUBLISHING ON THE COMMUNICATION
OF SCIENCE

A.J. Meadows
Department of Information and Library Studies
Loughborough University
Loughborough, Leicestershire, LE11 3TU, UK
E-mail: A.J.Meadows@Iboro.ac.uk

ABSTRACT

Scientists have always been major users of computers and networks as part of their
research involvement. Hardly surprisingly, they have therefore also pioneered the use of
information technology as a communication channel. A shift from print to electronic
communication in science is currently under way. The question examined here is how this
will affect scientists (as both authors and readers) along with publishers and librarians.
Electronic journals are used as a case study, since their numbers are beginning to grow
rapidly. It is concluded that an extended transition period from printed to electronic
sources can be expected, which will make information handling more complex for all

participants (though perhaps especially for librarians).
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INTRODUCTION

Information  technology is currently
making an impact on scientific research in
two senses. Computers and networks are
affect-ing both the way the actual research
is carried out and also the way in which it
is communicated. Though the interest
here is in the second activity, it is worth
noting at the start that there is not a clear-
cut divi-sion between the two. A good
example is work by chemists on molecular
structures, where computer-based
modelling is the norm. The programs
used for such inves-tigations also provide
a basis for retrieving specific molecular
structures and related information about
them. Another totally different example of

such interaction is access to electronic
communication. Most scientists acquire
access to computers be-cause it is
necessary for their research. Having
gained such access, they soon rea-lise the
flexibility it offers for communi-cation
with each other.

The overall interaction is well illustrated
by developments in high energy physics.
Experiments in this area have long
involved a large amount of computer use,
and are now highly automated. At the
same time, the conditions encourage
innovative ap-proaches to
communication. The communi-ty is
relatively small in number; it expends
large sums of money per researcher; and it
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is often necessary to communicate re-
search results rapidly. Hardly surprisingly,
high energy physicists have become
enthu-siastic ~ users  of  electronic
communication. One example is the
World Wide Web, now the standard way
of accessing the Internet. This was created
originally at CERN, the European high
energy physics laboratory, as a way of
handling distributed databases. Another
example is the provision of elec-tronic
preprints of articles. This started in pre-
Web days using electronic mail distri-
bution. Now it is run from the Web site at
the Los Alamos laboratory in the USA.
Such preprints are clearly seen by the
com-munity as more valuable than the old
sys-tem of distributing hard copy
preprints, and it is also quicker. Hard copy
distribution could only go to named
individuals, where-as the electronic
database of preprints can be accessed by
anyone who has a networked computer.
Indeed, the value of electronic preprint
distribution has been recognised by other
groups besides the high energy physicists -
for example, most areas of physics are
now using it.

It is still true, even in developed countries,
that not all scientists have access to net-
worked computers on their desk. The last
three words here are important as there is
considerable evidence that computers are
used much less for communication if they
are not immediately to hand. Even those
scientists who do have access to electronic
networks may not use them: though most
who have electronic mail facilities now
value them. There are considerable varia-
tions from subject to subject. Basically,
the more conditions in a subject are like

those in high energy physics, the more
likely electronic communication is to be
used. For example, a survey of British
biologists carried out in the mid-1990s
found major differences between members
of a univer-sity agricultural faculty and
staff of a com-mercial pharmaceutical
laboratory (Ro-linson et al., 1995). About
half of the former group did not use
electronic mail, whereas there were no
non-users in the latter group. Similarly,
two-thirds of the former did not use online
databases, as compared with only a third
of the latter.

The extent to which scientists use elec-
tronic facilities obviously depends, in part,
on the relevance of the services and in-
formation sources that they provide. One
problem with the rapid expansion of elec-
tronic services is that many scientists are
not aware of what they now offer. But
level of use can also depend on the range
of services available.  For example,
biologists have tended to use CD-ROMs
as infor-mation sources more than other
scientists. The main reason seems to be
that the extensive range of biological
information sources now available in this
form are helping to overcome the
traditionally frag-mented nature of the
biological literature.  Again, level of
access can depend on the user-friendliness
of the electronic facility involved -
something that will be discussed below in
the context of the electronic journal.

Apart from research-related reasons for
using electronic communication, external
pressures, too, are playing a part. Many
scientists, especially in universities, are
subject to financial restrictions that affect
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their communication activities. For exam-
ple, in the survey of an agriculture faculty
mentioned above, nearly a third of the
respondents reported a high level of
restric-tion on attendance at conferences
and over a quarter reported a similar level
of re-striction on the use of telephones for
long-distance  calls.  Under  these
circumstances, electronic facilities offer
an attractive alter-native route for
communicating with col-leagues.
Scientists in Eastern Europe pro-vide a
good example of this. Economic problems
there have curtailed not only such
activities as attendance at conferences, but
even access to Western publications. For
them, communication via electronic net-
works has proved a vital alternative source
of information.

Where scientists are well equipped with
information technology, and experienced
in its use, it is now becoming a preferred
channel for communication. For them,
such use may be seen as improving the
effec-tiveness of the way they work. A
survey of university staff in the UK, USA
and Aus-tralia found widespread support
for this belief, as indicated in Table 1
(Schauder, 1994).

ELECTRONIC JOURNALS

Sorting through large quantities of text
can be time-consuming, even for a
computer. As computers have become
more powerful, so the amount of the text
they can handle rapidly has increased.
Until the 1980s, efficient handling
concentrated mainly on abstracts; now
full-text handling is com-monplace.
Pictures represent a stage fur-ther in terms
of difficulty. Even modern computers can
be hard-pushed to move backwards and
forwards rapidly between high-resolution
computer images. Equally, networks have
a limited bandwidth, and this restricts the
speed with which text and, especially,
graphics can be distributed.

Scientific publications typically consist of
a mix of text, tables and graphics (ranging
from diagrams to high-resolution photo-
graphs). As the foregoing discussion sug-
gests, such a mix is better handled in
small-er, rather than larger portions. In
other words, article-length portions are
easier to access and manipulate than
book-length

Table 1: Extent to Which Work Effectiveness has been Improved by the Use of
Information Technology (% of Responses)

Activity Toagreat | Tosome | Not at all No
extent extent answer
Obtaining research information 31 48 17 4
Filing information 33 39 23 5
Obtaining peer input regarding 27 42 24 7
publications
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Preparing drafts of publications 85

10 3 2

portions. Other factors work in the same
direction. For example, many people find
it tiring to read from a computer screen
for any length of time, so shorter pieces
are more acceptable. Fortunately,
journals are a more important source of
information than books for many areas of
science. It follows that the obvious
reporting of scien-tific research to put
online is that which is currently
communicated by printed jour-nals. In
terms of journal editing, this deve-lopment
also seems sensible. Many authors are
using word processing to produce journal
articles. Indeed, since multi-author
articles are common in the sciences, many
authors have already been sending their
articles backwards and forwards online to
each other prior to submission to a
journal. Similarly, much editorial hand-
ling, including transactions with printers,
is already automated. Hence, it is not a
great step to move from print to electronic
output in journal publishing.

However, there are deeper questions at
issue here. It is necessary first to explore
why scientific authors choose particular
channels when they wish to communicate
information. Table 2 indicates the three
most important factors in a researcher’s
mind when deciding where to submit
an

article (Schauder, 1994). Clearly, the pre-
stige attached to the outlet by the relevant
research community, and the extent to
which it attracts readers from that commu-
nity, are requirements that outweigh
others.

A printed journal typically gains high pre-
stige when it publishes articles of consi-
derable importance over an extended
period of time. The latter requirement
means that new journals rarely have high
prestige in their early years: they must
gradually earn it. For electronic journals,
the situation is even harder, for they must
also persuade authors that electronic
channels have the same prestige as print
channels. At present, when there is still
some doubt whether con-tributions to
electronic journals will be accepted for
promotion purposes, this is not easy
(Butler, 1995). The point at issue is partly
one of quality. Not only will authors be
prepared to send their important articles to
electronic journals, but also will the
editing and refereeing be carried out as
rigorously as for printed journals? High-
energy physics preprints have been men-
tioned previously. These evidently
provide an example where speed of
publication is important. Consequently,
the virtues of electronic publication are for
them more significant than its
drawbacks. The pre-

Table 2: Important Factors in Authors’ Decisions Where to Send
Research Articles (% Response)
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Factor Important Some Not No response
importance | important
Prestige 70 25 1 4
Readership 67 25 3 4
Speed of publication 25 55 14 6

prints are not formally refereed, yet they
are widely accepted and quoted within the
community. This illustrates the point that
acceptance of electronic publication de-
pends on the importance of the special
properties it can offer. If such publication
is not seen as having an added value
beyond that of print-based publishing, it is
unlikely to be pursued.

The same point can be made about reader-
ship. Can the outreach be improved by
electronic publication? In the first place,
this depends on whether potential readers
have networked terminals on their desks.
In universities in the UK or USA, most
science staff probably does satisfy this re-
qguirement. By no means all staff
worldwide have such access, nor, indeed,
do all stu-dents in British and American
universities (and it must be remembered
that the ter-minal has also to be equipped
with the appropriate software for viewing
electronic journals). But there is a
problem beyond this. Academics often
only do a small part of their journal
reading in their office. More is done at
home, or whilst travelling. These are
places where access to a net-worked
computer may be non-existent.

Having access to a networked computer is
not the same as actually reading electronic
journal articles (Woodward et al., 1997).
Network delays are common (e.g. between
North America and Europe in the latter’s

afternoon). Browsing through a journal -
a favourite activity of many scientists - is
therefore far from easy, if each change
from one screen to another is subject to
delay. Where a journal article is wanted
for more detailed reading (at home or else-
where), the reader may decide to produce
a print-out. This, too, can involve long lag
times. The problems do not stop with de-
lays. Publishers each have their own ap-
proach to the provision of electronic jour-
nals. So, in order to obtain coverage of
their own fields of interest, readers cur-
rently have to access the Web sites of a
range of publishers, in each case remem-
bering to use the relevant password. Even
when access has been gained, reading an
electronic journal may be less easy than
for a printed journal, and navigating
through it may be considerably more
difficult.

Altogether the inconvenience of reading
current electronic journals is so evident,
that it might be wondered why anyone
would bother to do so. The answer is that
the potential advantages of such reading
also need to be considered. The most im-
portant for many readers is the ability to
access from their desk. There is no longer
a need to walk to a distant library building
only to find that some of the material
wanted is not actually available. In assess-
ing future reading of electronic journals,
the question is how such advantages will
weigh against the disadvantages.
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CONCLUSION

Electronic journals are only one example
of electronic publishing, but they serve to
indicate some of the factors that affect
both potential authors and potential
readers of electronic publications. It can
reasonably be argued that technical
problems, such as navigation through an
electronic journal, will improve rapidly as
hardware and soft-ware become more
sophisticated.  This is true; but it is
equally true that rapidly changing ways of
handling electronic journals will certainly
continue to confuse readers. A survey of
scientists and engi-neers in the UK found
that a majority expected they would need
help to cope with reading electronic
journals (Royal Society, 1993). Most
expected this help to come from their
libraries.

There is an interesting reflection here on
expectations regarding the role of libraries
in an electronic environment. Past discu-
ssions of electronic publishing have
tended to assume that electronic
publications would typically bypass
libraries. In fact, the pressures are actually
likely to require the continued
participation of libraries. Consider first
the question of cost. Many of the early
electronic journals were free (in the sense
that there were no subscription costs).
Readers were therefore happy to access
them directly. Now, as learned so-cieties
and commercial publishers move into the
field, explicit and often large subscriptions
are being demanded. Under these
circumstances, readers expect their
libraries to bear the cost, and then make

the electronic journals available to them.
In addition, readers increasingly expect
libra-ries to improve the interface with
electronic journals, so that they can get
rapidly to the material that interests them.
This extends to the expectations that
libraries will assist them in using
electronic journals by provi-ding both
advice and training. Finally, it is assumed
that libraries will be involved in storing
the material, so that past issues of
electronic journals will be retrievable in
the same way as current issues.

These expectations regarding the library’s
role are not limited to electronic journals.
They apply, for example, equally to infor-
mation on CD-ROMs. The overall impli-
cation for libraries of a move to electronic
publication is that though basic activities
(making information available, helping
cus-tomers, etc.) will continue in the
future, their nature and relative
importance will change. The same can be
said for the other participants in scientific
publishing — au-thors, publishers and so
on. Clearly, the changeover is not being
made in one step. Some groups, or
subjects, or types of pu-blication will
favour a rapid shift to elec-tronic
publishing. Others will move more slowly.
During the transition period, hybrid
publications (i.e. ones which are available
in both electronic and printed form) are
likely to dominate. The advantages of this
are obvious. Consider, for example, the
needs of authors. If a high prestige
printed journal is also published in a
parallel elec-tronic form, this will not
affect its prestige. However, it may help
to extend the reader-ship, and can
certainly speed up the publi-cation time.
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Hence, authors are generally happy with
such parallel publication. This approach is
also more acceptable to the other
participants in the information chain. The
drawback is that production and hand-ling
of information in two forms is ob-viously
a more complex operation. It can be
expected that this will make the life of
librarians, in particular, more complex
over the next few years.
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